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THE PROCESS OF INDUSTRIALIZATIONY

The preceding chapters represent two of the principal
empirical approaches to the study of economic development.
Studies of a single country over time determine the inter-
relations among structural changes in particular cases;
Intercountry comparisons determine the range of variation
of individual structural features, such as demand, trade
or factor use. The two approaches are therefore complementary
and need to be combined to derive an empirically based
theory of industrialization.

If statistical data and analytical resources were
plentiful, a logical combination would be a mixed cross-
section, time series analysis, based on parallel studies of
a number of countries over periods of forty or fifty years.
Although this type of analysis has been attempted at the
aggregate level,z/statistical materials do not permit its
application to tte disaggregated study of industrialization
and structural change. A less ambitious compromise is
needed to bring together the results of existing country
studies and intercountry comparisons.

The approach followed here is a generalization of the
preceding analysis of Japanese industrialization that is
achieved by substituting general structural relations for
some of those that are specific to Japan. The variation
in demand and trade with rising income observed in Japan
will be replaced by estimates of typical intercountzy re-

lations. Similarly, a general production function relating
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capital and labor used in each sector to the wage level
w111 be substltuted for the specific varla;ion in factor
inputs.

The cross-section model estimated 1i: this way will
be used to extend the results of preceding chapters in
two directions. First, it is used to test the generality
of the development processes that were described for Japan
and other countries in chapter 4. Second, the cross-section
model helps to explain the sources of the patterns of
structural change that were identified in chapters 2 and
3.§/ The cross—-section estimates of elements of the inter-
industry model are limited to structural relations that are
critical to these two purposes. |

‘Although most of development theory is based on informal
comparisons among countries, there has been little use of
econometric techniques for estimating cross-section models
and interpreting their results. It must therefore be
demonstrated that a formal model provides a useful way of
organizing partial cross-section relations into a compre-
hensive analysis of structural change. Although the
statistical limitations to this procedure are serious,
they do not appear to be more restrictive than those implied
by the alternative approach of estimating structural re-

lations from time series extending over several decades.
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A. A GENERAL MODEL OF STRUCTURAL CHANGE

Methodology

The preceding study of Japanese development illus-
trates the main purpose of a general model of structural
change: to specify the more immediate determinants of
output and resource allocation in each sector of the economy
and to measure their effects. This purpose can be pursued
with varying degrees of generality, depending on which
elements are taken to be exogenous. The Japanese model
corresponds to the Leontief "open" input-output system that
is commonly used for planning purposes; domestic demand,
imports and exports are all determined exogenously. In
@ more general formulation, the composition of demand and
trade can be made a function of variables such as the
income level and the growth rate. Similarly, factor inputs
can either be assumed to depend only on levels of sector
output or can be determined from production functions and
factor prices.

The model developed here is a pure cross-section model
in the sense that all of the structural relations refer to
a single period. 1In most respects such a model is formally
similar to a pure time series model. While the latter assumes
that behavioral relations hold for a single economic unit
over a specific time interval, a cross-section model assumes
that behavioral relations apply to a set of units (households,
firms, or countries) at a single point in time. When more

data become available, the two sets of observations can be
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combined in a mixed time series, cross-section model
that can allow for variation in either type of relation.i/
The design of the present cross=-country model is
determined largely by the availability of data. Tts
potential usefulness is suggested by the stability of the
cross—-section relations for production and trade that was
shown in chapters 2 and 3. Preliminary tests also show
~considerable uniformity among countries in input-output
relations and in demand functions, the other principal
elements. The usefulness of combining these separate
relations in a single cross-section model will be tested
by comparing the growth patterns that it generates to the
direct estimates of production patterns given in chapter 3,
To explain inter-country growth patterns, exogenous
variables are chosen to represent underlying factors affecting
the sectoral allocation of resources. If structural change
followed the same pattern in every country, the level of
income would be the only exogenous variable needed. The
inclusion of additional variables is based on the statistical
tests of industry growth functions described above. The
indices of scale and trade orientation developed in chapter 2
are retained here. Measures of capital inflow and relative
factor costs are needed to éomplete the model. |
Cross-section and time-series models both require
rather strong aésumptions if they are used to analyze future
change. 1In cross-section analysis, we assume that as the
income level of a country or other economic unit rises, it
takes on the structure and behavior of units now at that

level of income. 1In time-series analysis, we assume that
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thJ changes in structure and behavior reflected in past
trends will continue into the future. Changes in tastes
and technology are thus incorporated in each type of model,
using different simplifying assumptions. 1In one case they
are assumed to vary uniformly with time; in the other case,
with income level, We can only determine from empirical

tests which type of simplification is more valid.

Model Structure

Since the Japanese interindustry model forms the core
of the cross-section model, a similar classification of
economic activity into fifteen branches of industry and
eight other sectors is used. The composition of demand
and traée is made a function of per capita income and other
exogenous variables. The formal structure of the model is
summarized in four sets of equations that perform the

following operations:
(i) Specification of the aggregate composition of

demand and trade as a function of the income level and
other exogenous variables.

(ii) Disaggregation of each of the five aggregate
components of demand and trade into twenty-three commodity
groups which are then consolidated into a single vector

of net final demands.

(iii) calculations of the twenty-~three production
levels by application of an input-output model to the net

final demands found in stage (ii).
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(iv) Determination of the amounts’ of labor and capital
useé in each sectox.

The structure of the model is such that these four
sets of equations can be solved in sequence without any
feedback from latex to earlier stages. As shown in
Table 4 below, the aggregate levels of consumption and
investment found in step 1 become predetermined variables
for step 2; the sector final demands from step 2 are pre-
~ determined variables for step 3; the prbduction levels from
step 3 are predetermined for'step 4. The @odel as a whole
therefore determines the sectoral allocation of commodities
and factors of production as a function of the set of
exogenous variables.

The required functions are estimated from cross-country
analysis of data for the period 1950-1964. The presenf
section discusses the general nature of these structural

relations; further detail is given in the appendix.



Aggreqate Relations, The set of aggregate relations is
used in the model so that relations estimated from a large
sample of countries can form the basis for the detuiled
breakdown. Instead of determining.the consumption of food
directly as a function of income, for example, I estimate
consumption as a share of income and then food as a share
bf consumption. This procedure takes advantage of the fact
that a much larger sample of countries is available for the
aggregate estimates, which therefore have greater statistical
reliability. Following this logic, functions will be esti-
mated for each of the five principal components of the gross
domestic product: consumption, investment, government
expenditure, exports and imports. Each aggregate will serve
as a control total for its sector components.

The five aggregate variables are related by the
accounting identity for gross domestic product:é/

(1) Y=C+I+G+E-M
where Y is gross domestic product, C is private consumption,
I is gross domestic investment, G is government expenditure,
E is exports, and M is imports.

The nature and causes of variationa among countries in
the composition of GDP have been widely discussed by Kuznets
. (1966) and others. The principal source of variation is the
change in income level. Following the reasoning of chapter 2,
this variable is introduced in a non-linear logarithmic form.
Other exogenous variables may have a direct effect on one
or two components and indirectly affect the others because
they are components of the whole. Thus the rate of growth is
directly associated with the share of investment and the size

of the country directly affects the shares of imports and

exports.
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Because the shares of the five components are inter-

. 6
related, tle same regression equation is fitted for each.-/

(2) lns =a +a Ilny+ a, (1ln y)2 + a3 ln N + a, (AY)

k o 1 Y
where'Sk is the share of the given component in GDP, y is
per capita GDP, N is population, and AY is the annual growth

' Y

rate of GDP.

The sample of countries available for estimating these
functions consists of 61 countries of a million or moref
population for which the requisite data are given by the
United Nations over most of the period 1950-1964.2/ Esti-
mates of the parameters for each of the five components are
given in Table A-1l of the appendix. |

The results of this analysis are illustrated in figures
1 and 2. As income rises from $100 to $1500 per capita, the
share of consumption falls from 77% to 62% of GDP while gross
investment, government expenditure and the trade balance (E-M)
all increase. As noted earlier, the shares of exports and
imports are mainly determined by the size of the country and

8/

Composition of Demand and Trade. The elements of equation (1)

show little variation with the level of income.

are disaggregated to give a commodity balance of the following

form for each of the twenty-three sectors of the economy:

(3) X, =W, =C, +G, + I, +E, =M, (i =1... 23)
1 1 h i 1 h h 1

where xi is total production of commodity i per capita, Wi is its inter~
mediate use in other sectors, and ci' Gi’ I, Ei and Mi re-
i

present the disaggregation of the components of GDP. Subsequent
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analysis will focus on the relative importance of changes

:in total domestic demand (Di = ci + Gi + Ii) and net trade
(T, = E, -« M,) in each sector.
i i i

Input-output accounts provide a consistent conceptual
frame&ork for the sector analysis., Fifteen national input-
output tables were used as a basis for inter-country
comparisons ot the elements in these equations. Supplementary
Sources were also utilized to estimate the elements of con-
sumption and investment that constitute the largest sources
of change in the ﬁattern of demand. The principal sources
are intercountry comparisons of budget studies by Houthakker
(1957) and of national accounts categories in Watanabe (1962).

The basic equation used to determine the composition of

each element of domestic demand is of the form:

1 log S

where S represents total consumption, investment or govern-

a + a
(4) 1log Si -. o

ment expenditure per capita. For impcrts and exports, the

equations take the form:
(5) log Xi = Bo + Bl log y + 82 log N

wh?re Xi is imports (or exports) per capita of commodity 1i.
This specification was discussed in chapter 2.

Of the eighty non=~-zero relations of this type, principal
attention was given to those having the greatest effect on
the pattern of output. Rough approximations were used for
many minor elements. The set of parameters used in the simu-

lation model is given in Table A-2,
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The principal sources of variation in demand are
summarized in Table 1. The predominant change in the
composition of consumption is the fall in the share of
foodstuffs and the accompanying shift within this total from
unprocessed to processed foods. The other principal
necessities, clothing and textiles, remain fairly constant,
while durables and other manufactures increased their
share substantially. The rising share of investment in
GNP raises the demand for construction and equipment. The
share of services remains fairly constant.

The change in the trade pattern shown in Table 2 is
even more pronounced_than-the~change in domestic demand.
Manufactured exports rise from less than 10% to more than
50% of the total as income rises to $800 per capita. The
typical country becomes a net exporter of manufactured goods
somewhere around $1000 per capita.

In summary, the changes in the composition of domestic
demand and trade are comparable in magnitude. Both produce
a relative decline in the net demand for primary products and
a relative rise in the demand for manufactured goods. Sub=-
sequent analysis will show the way in which these shifts are

translated into changes in patterns of production and factor

1

use.

Interindustry Demand. Even at low income levels roughly half
of all commodities produced (sectors 1-18) constitute inputs

to other sectors of production. At high income levels the

share of interindustry demand for commodities reaches sixty

per cent of their total output. An analysis of structural change
must therefore pay as much attention to interindustry relations

as to changes in final demand.



TAEBLE 1

. . a
Demand Response to Rising Income

Income Level 400 Change Change Income
Final Demand (D) in D in D Elasticities
C G I D 200 ~ 400 400 - 800 100 - 400 400 - 1500
(1) (2) (3) (4) (5) (6) (7y - (8)
Sector
1. Agriculture 36.6 0.5 0.0 37.1 9.1 10.0 0.5 0.3
2. Coal and 0il 0.0 0.5 0.0 0.5 0.3 0.6 1.1 1.2
3. oOther Mining 1.1 0.0 0.0 1.1 0.9 3.3 2.2 2.0
4. Food and Tobacco
Products 54.0 2.3 0.0 56.3 28.5 51.4 1.1 0.9
5. Clothing 9.9 0.7 0.0 10.6 5.7 11.1 1.2 1.0
6. Textiles 16.0 0.0 0.0 16.0 7.6 12.4 1.0 0.8
7. Leather Products 1.7 0.0 0.0 1.8 1.0 1.7 1.1 1.0
8. Lumber and Wood
Products 3.2 0.2 0.0 3.4 2.5 8.2 1.9 1.7
9. Paper and Printing 4.0 0.7 0.0 4.7 2.4 4.5 1.1 1.0 \
10. Rubber Products 1.9 0.2 0.0 2.1 1.3 3.3 1.4 1.3 <
11. Chemicals 4.4 0.1 0.0 4.5 2.3 4.0 1.1 0.9 ‘

12, Coal and Petro-
leum Products
13. Non-Metallic Mi-

=
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L)
o
=
.
~
=
(o)

neral Products 0.9 0.0 0.0 0.9 0.4 0.5 0.8 0.7
14, Metal Products 5.6 0.2 0.0 5.8 4.0 11.8 1.7 1.5
15. Machinery 1.1 0.5 15.2 16.8 9.3 20.7 1.2 1.2
16. Transport Equipment 0.5 0.0 11.5 12.0 6.7 . 15.3 1.2 1.2
17. Manufacturing, n.e.c. 2.8 0.2 0.0 3.0 1.9 4.6 1.5 1.3
18. Construction ’ 0.0 0.9 43.5 44 .4 24.3 53.8 1.1 1.1
19. Electricity, Gas, Water 7.4 0.5 0.0 7.9 4.1 7.7 1.1 0.9
20. Trade 56.5 0.5 3.9 60.9 29.3 55.3 1.0 0.9
2l. Real Estate 15.5 0.5 0.0 16.0 7.6 13.0 1.0 0.8
22, Transport and Commun. 3.8 1.9 0.4 6.0 2.6 3.9 0.9 0.7
23. Other Services 53.8 36.1 0.0 89.9 47.2 95.5 1.1 1.0

TOTALS 282.3 46.7 74.4 403.4 200.3 396.6

Q/Computed from basic simulation run given in appendix table A-4 with population size of 10 million.
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TABLE 2

Trade Response to Rising Income/

Income Level $400 Change from $200 - $400 Change from $400 ~ $800
Net Net Net

Exports Imports Trade Exports Imports Trade - Exports Imports -Trade
E M T E M T E M T
Sector (1) (2) (3) (4) (5) (6) (7) (8) (9)
1. Agriculture 39.3 12.6 26.7 14.7 7.6 7.1 9.7 17.2 -7.5
2, Coal and 0il 0.5 2.3 -1.8 2.3 1.8 -1.5 0.5 8.2 - =7.7
3. Other Mining 2.4 1.3 1.1 1.4 0.8 0.5 1.9 2.1 -0.2

4. Food and Tobacco
Products 8.0 6.6 1.4 6.4 3.1 3.3 24.0 5.3 18.7
5. Clothing 0.5 0.7 -0.2 0.3 0.3 0.0 0.6 0.5 0.1
6. Textiles 1.2 5.4 -4.2 0.8 1.5 -0.7 1.6 1.7 -0.1
7. Leather Products 0.2 0.9 -0.7 0.1 0.5 -0.3 0.2 0.9 -0.7
8. Lumber and Wood

Products 0.7 1.8 -1.1 0.5 1.0 -0.5 l.6 2.4 -0.8
9. Paper and Printing 1.9 4.5 -2.6 1.6 2.3 -0.7 7.1 4.3 2.8
10. Rubber Products 0.3 0.6 -0.3 0.2 0.1 0.1 0.5 0.3 0.2
11. Chemicals 5.0 3.4 1.6 3.7 l.6 2.1 10.2 2.5 7.7

12, Coal and Petro-
leum Products 0

13. Non-Metallic Mi-
neral Products

D
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w
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w
o

, 0.7 1.1 -0.4 0.5 0.4 0.1 1.3 0.7 0.6
14. Metal Products 0.7 6.9 ~-6.2 0.6 3.7 -3.1 3.0 7.5 -4.5
15. Machinery 0.5 10.0 =9.5 0.4 4.8 -4.3 2.4 8.2 -5.8
16. Transport Equipment 0.5 5.3 -4.9 0.4 2.0 -1.7 1.7 3.0 -1.3
17. Manufacturing, n.e.c. 1.2 0.0 1.2 0.9 0.0 0.9 3.3 0.0 3.3
18. Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19. Electricity, Gas, Water 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20. Trade 10.1 9.9 0.2 5.2 4.9 0.3 11.1 10.0 1.1
21. Real Estate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22. Transport and Commun. 3.9 3.9 0.1 2.0 2.0 0.1 4.3 3.9 0.4
23. Other Services 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TOTALS 77.9 81.4 -3.5 40.4 40.5 -0.1 85.5 82.1 3.4

a/ Computed from estimates of equations (2) and (5) given in appendix Tables A-1, A<2 and
A-4 with population size of 10 million. Components are adjusted proportionately to equal totals.
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The simplest interindustry model is based on the
aésumption of constant input-output coefficients. Before
this assumption was adopted here, extensive tests were
madeg/ to determine wnhether a systematic variation of input
coefficients with income level cuuld be discovered. Although
numerous examples were found of individual commodities like
electric power whose intensity of use varies with the income
level, such variation is largely concealed by aggregation.

As a first approximation, the cross=-section model will
therefore employ the constant coefficient input-output model

of chapter 4, which can be rewritten from equation (4.l1) as:

=w . i = LI I
(6) X, .+ D, + T, (i =1 n)
where W, =2 a, X, (intermediate demand)
1 J 1] ,
D, =C, +G, + I, (domestic final demand)
i i i i
T, =E, - M, (net trade)
i i i

The solution to this set of n equations (4.2) gives the

sector production levels as a function of domestic demand

and net trade:

(7) xi=§)rij (Dj+'1‘j) (i=1...n)

value added is assumed to be a constant function of output:

(8). Vi = ViXi (i =1 ... n)
Equations (7) and (8) constitute the basic interindustry

model.
Although no variation in input coefficients will be

assumed in the current version of the model, it is desirable



to estimate a representative interindustry structure rather
than to use a set of coefficients for a single country.
This has been done by taking the 1951 Japanese coefficient
matrix of chapter 4 as a point of departure and adjusting it
on the basis of Watanabe's comparison of input-coefficients
in fifteen countries., The revision procedure used inter-
national prices when they were notably different from
Japanese prices of imported goods and used average ratios
of value added to output in each sector. The "normal"
input-output matrix that results from this set of adjust-
ments is given in table A-3.

Table 3 gives the solution to the intefindustry model
at an income level of $400, which is based on the normal
demand and trade vectors of Tables 1l and 2. Columns (1)
and (2) indicate the relative importance of intermediate and
final domestic demand. Subsequent analysis will show that
the growth of intermediate demand is a major element in
explaining the changing structure of production.

The assumption of constant input coefficients performs
the same function in the cross-section model that it did in
the historical model of chapter 4. It enables us to measure
the consequences of changes in final demand with no change
in technology, which implicitly provides a residual measure
of technological variation. A comparison of these two
measures -- among countries and over time -- provides a

further test of the plausibility of the cross-section model.



12.
13.
14.
15.
lo.
17.
13.
19.
20.
21.
22,
23.

"Total Demand snd Supply at Inccme

Domestic Net Value
Sectorx Demand Demand Trade Production Added
(w.) (p.) (T.) (x.) v.)
i i i i i

Agriculture 47.9 37.1 26.7 111.8 76.2
Coal and 0il 6.5 0.5 -1.8 5.2 3.9
Other Mining 6.3 1.1 1.1 8.5 6.4
Food and Tobacco Products39.8 56.3 1.4 97.6 29.8
Clothing 5.3 10.6 -~0.2 15.7 8.6
Textiles 13.0 16.0 -4.2 24.8 11.0
Leather Products 0.3 1.8 -0.7 1.4 0.4
Lumber and Wood Products 4.9 3.4 -1.1 7.2 2.8
Paper and Printing 14.3 4.7 -2.6 16.4 7.5
Rubber Products 3.5 2.1 -0.3 5.3 3.3
Chemicals 17.7 4.5 1.6 23.8 12.0
Coal and Petroleum Products 4.3 1.9 -3.9 2.3 0.6
Non-Metallic Min. Products 8.3 0.9 -0.4 8.7 6.1
Metal Products 25.0 5.8 -6.2 24.6 9.5
Machinery 6.8 16.8 -9.5 14.1 8.8
Transport Equipment 2.2 12.0 -4.9 9.4 3.5
Manufacturing, n.e.c. 7.2 3.0 1.2 11.4 5.1
Construction 9.9 44 4 0.0 54.3 25.1
Electricity, Gas, Water 4.8 7.9 0.0 12.7 8.4
Trade 18.8 60.9 0.2 79.9 66.1
Real Estate 3.3 . 16.0 0.0 19.4 16.7
Transport and Commun. 15.4 6.0 0.1 21.5 15.3
Other Services 24.8 89.9 0.0 114.7 73.1
TOTALS 291.5 403.4 -3.4 690.6 400.0

a/ Computed by applications of equations (7) and (8) with given values of Di and Ti

and the elements of the input-output solutions (rij) given in appendix Table A-3,

- ;5 -
Table 3

a
Level $400

Intermediate
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Factor Use., Chapter 2 shows a pattern of intercountry
variation in the composition of employment that is different
from the pattern of output variation. The proportion of
employment in agriculture drops more rapidly than does the
share of value added, indicating a larger rise in labor
productivity than the average for the economy. 1In the
service sectors, the opposite is true; while total employ-
ment in services rises with the income level, the share of
value added remains almost constant. As Kuznets has shown
(1966, p. 415), the result is that the initial differences
in labor productivity in low-income countries tend to be
reduced as income rises.

To explore this phenomenon, the simulation model
includes a separate production function for each sector
of production. Although this part of the analysis will
be given in chapter 6, the procedure is summarized here.

The model employs the CES function of Arrow, Chenery,
Minhas and Solow (ACMS, 1962), which has a constant elasticity
of substitution between capital and labor and assumes neutral
increases in efficiency. Since the function was developed
to explain the observed intercountry variation in value added
per unit of labor, it is well suited for the present purposes.
It permits us to explore the effects on factor allocation
of different elasticities of substitution between labor and
capital, which appears to be one of the important causes .

of the general pattern described above.
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The CES function specifies value added for each sector

as the following function of labor and capital inputs:
8) v =y [6&Ps (1L =98) L'p]-l/p

and where Y = Y(y) is the neutral efficiency parameter, p

is a substitution parameter, and 8 is the distribution parameter.
This function has been estimated from two types of intercountry
data: (i) observations on labor use, wage rates, and value
added in manufacturing for a large number of countries, and

(ii) observations on both labor and capital for all sectors

in Japan and the United States.lg/

Since technical change is assumed to be neutral and a
function of the income level only, the amount of labor and
capital required to produce a specified level of value added
in sector i can be deterwnined in two separate steps: deter-
mination of the capital-labor ratio and determination of the
factor inputs at a given level of efficiency. The efficient
capital-labor ratio in a given sector can be calculated from

the following function of ¢, 8, and the relative cost of labor

and capital, w/r (ACMS, p. 233):

o c
LT = (g
The labor required to produce a given amount of value added

is then determined from equation (8) as:
1
(10) L =¥ (5 &P+ (161 7
Y L

This formulation takes the relative cost of labor and
capital (w/r) as an exogenous variable. In a more complete

model this proportion would be determined as a function of
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the level of income, the rate of growth and other variables.
In the simulations in chapter 6 an illustrative variation in
relative factor costs and efficiency with income will be based

on the U.S.-Japanese comparison.

Simulatioh of Development Patterns

The four sets of functions just described comprise a
multi-sector model of production and trade which translates
an increase in national product into increases in value
added and factor uée. Table 4 summarizes the relations among
the functions and shows how solutions to each successive
stage provide values of the exogenous variables for the next.
While the model analyzes the supply side of the economy in
some detail, it doés not include the sﬁructure of income
generation, taxation, savings and consumption.ll/ Instead,
1 have estimated typical consumption and investment patterns
without attempting to explain how they are generated.

The main use of this model is to show the way in which
the economic structure is altered as the level of income rises.
A typical simulation experiment is carried out by assuming values
for the exogenous variables in stage I and. increasing the level
of income from $100 to $1500 by increments of $100, solving
the equations in Table 4 at each level. Sincé the cost of
such experiments is quite IOW,lz/ they can be repeated to deter=-
mine the general properties of the model as well as to analyze
any particular set of assumptions.

The technique of simulation is particularly well suited
to these purposes. In a complex economic system the adequacy
of any specification of functional relations must be deter-

mined from solutions to the system as a whole. Simulation
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Summary of Simulation Procedure

' Variables

2
Operation Exogenousl/ Endogenous Function Control Totals—/
I. Determine v, N, (Y) c, 1, G, (2) S=a +a, lny + Y=C+1I+G+ (E=-M)
o 1
shares of F E, M 5
Demand and a (Iny)" +a, InN | M=E + F
. - 2 3
Trade in GDP Ay .
+ a, ( ;)
I1I. Disaggregate C*, I*, G* Civ I;0 6,1 (4) log s, =0 +a, log S 2 s, =
elements of
* * = + Z . =
Final Demand E¥, M* ¥, N | E; M, (5) 1log X, = B_+B, log ¥ E,
and Trade +B, log N Z;Mi =M
III. Determine Levels |D, = (C* + I* | X. (7) X, =2Zrx,. (D, +T.) 2D, + ZTl =Y
of Production . . 1 . . * . .
and Value Added + G*
€1 8) v, =v, X 2V, =V =Y
T, = (BE*_ -M¥) | v, i
i ii i
IV. Determine Cap- VY, w, » -
* ital and Labor i Kio Iy (10) Xk, (216 B Ly = &
Inputs by Sec- i L; Tt 1-6 r L
tor
v K T
i = -6
1y n, =+ (ely) * A )
1
1/ Starred exogenous variables are determined in previous stages.
2/ Control totals are imposed on stages I and II by adjusting components pro-

portionately.

Totals in stage III are properties of the input-output model.
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experiments are part of the process of inductive theorizing
.because a study of these solutions suggest areas in which

further refinement of the model is needed.
B. THE NORMAL PROCESS OF INDUSTRIALIZATION

The first use of the intersectoral model is to analyse
the process of industrialization in typical circumstances.
"Normal industrialization” is simulated by varying the level
of per capita income with average values for the other
exogenous variables. This basic solution is then compared
to the direct estimates of production patterns from chapters
3 and 4 to determine whether the growth paths generated by
the model are useful approximations to realiﬁy.

Earlier chapters showed that the factors affecting the
economic structure vary in importance as income levels rise.
For purposes of this analysis, I will divide the process
of industrialization into two parts: an earlier stage in
which the output of the primary sector is larger than that
of industry, and a later stage in which industry predominates.
The cross-section model will be shown to simulate the observed
intercountry pattern somewhat better in the later stage, since
data for the structural estimates come mainly from countries

with incomes of over $300 per capita.

General Performance of the Model

Since a comprehensive model estimated from a variety’

of Bources cannot be expected to reproduce very exactly the
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changes observed in any single variable, it is necessary

to judge its results in overall terms. Two principal

tests are applied to determine the model's validity for the
present purpose. The first is whether the pattern of change
in the major components of production is similar to the
cross—country pattern that is independently observed. The
second is whether the effects of the factors omitted from

the model, represented by the diff:rences between the gimu-
lated and observed patterns, resemble the patterns of residual
variation in the historical analyses of chapter 4.

Figure 3 gives an overall comparison of the change in
industrial structure produced by the simulation model as income
is increased from $100 to $1500 to that observed in cross-country
regressions.lé/ The greatest difference between the two patterns
is in the decline of primary production by 31% of GNP (from 41%
to 10%) in the regression results as compared to a decline of
only 20% in the model. Conversely, the model shows a smaller
rise in the other two types of production.

These differences are largely concentrated in the early
stage of growth below an income level of $300. Above this
level, the rise of industry is 12% of GNP in both cases and
the differences in the other sectors are much reduced.

A more detailed comparison of the patterns produced
by the model to the regression results in twelve industrial

sectors is given in Table 5 and figures 5a to 5n below.
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Levels of value added are higher in the model than the
regression estimates in almost all industrial sectors.lﬂ/
This is allowed for in comparing the model's performance
to the regression patterns in figufe 5 by setting the model
values equal to the regression results at an income level
of $400.l§/ Although at higher income levels the 3rowth
elasticities from the model agree fairly well with the
regression results, at lower income levels the regression
elasticities in the industrial sectors are consistently
| higher, |

To find an explanation for these differcnces at lower
incomes, I refer back to the preceding study of Japanese
industriai growth over forty years. There it was observed
that the intermediate use of manufactured goods by other
industries increased much more rapidly than would be predicted
from the assumption of constant input coefficients, while
the intermediate use of primary products grew less rapidly.
A similar phenomenon appears in the cross-country simu-
lation model. The two sets of results are set out in a
comparable formlg/in figure 4 to bring out the similarities
in the patterns of residual variation. The interval selected
for comparison from the cross=-country results ($200 to $400)
has an increase in total industrial output per capita of
160%, the same as the increase in Japan for a smaller rise

. . 1 . s .
in 1ncome.-l/ The sectoral breakdown of this increase in

figure 4 shows a general similarity in the two patterns but

more pronounced differences in Japan between the rapidly

18/

growing and slow growing sectors.
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The pattern of residual variation is of particular
significance in interpreting the simulation model. In
each industry the residual results from two sets of
factors: the omission from the model of variation in
tastes, technology and other structural relations and
errors of estimation. 1In the Japanese study it was possible
to determine increases in final demand and trade directly
and hence to attribute the systematic elements of residual
variation to changes in technology and organization alone. A
comparison of the two sets of residuals suggests that a
similar interpretation of the cross—-country differences is
also plausible.

Figure 4 shows that the share of the residual is highly
correlated with the rate of growth of the sector in both
Japan and the cross-country analysis.lg/ The five most rapidly
growing sectors =-- paper, metals and metal products, rubber,
chemicals and petroleum and non-metallic minerals —-- are the
same in both cases. Technological change measured by greater
intermediate use throughout the economy has been shown to
account (directly and indirectly) for from 23% to 45% of the
increase in output of these sectors in Japan.—g/

There is an unexplained residual of similar proportions
in .figure 4b between the simulated output anéd the regression
values for thene five sectors. Since the output of these
industries goes mainly to other sectors, there is a strong case
fof imputing these residuals primarily to technological

differences associated with rising income in the cross-country

comparison as well as in Japan.
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Reduction in the intermediate use of agricultural
and mineral products caused primary output to grow con-
siderably more slowly in Japan than would have been the
éase with constant input coefficients. The magnitude
of this phenomenon is less in the cross—country comparison,
in which the actual increase in output is 12% lower than
that given by the simulation model over the specified income
range.

These comparisonsgl/ suggest two conclusions as to the
difference between the simulation model and the cross=country
regressions in the lower income ranges. First, it seems
very likely that the main source of the residual variation
is g change in technology and organization that increases
the intermediate use of commodities as industry develops,
Second, the fact that the residual variation in each sector is
roughly proportional to its growth elasticity means that the
omission of technological change from the simulation model
does not greatly distort the growth patterns that it produces.
In the industrial sectors, the simulation model fairly
systematically underestimates the increase in the share of
each industry by 30 to 40% in the lower income levels.ZZ/

At higher income levels, figure 3 and Table 5 show
much smaller differences between the model and the regression
results. The only comparable historical analysis of tech-
nological change in higher income countries is that of
Leontief for the United States between 1919 and 1939. In
this period there was a substantial decline in intermediate

use of primary products, which is consistent with the regression
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TABLE 5
comparison

of Growth Elasticities from Model to Reqression Results

Growth Elasticitza

Lower
income Range (100-400)
Model 1ISiIC Regress- Model (2)
" _No. No. ion (1)
(1) (2) (3)
b
Aggregate Sectors
Primary 1-3 0,1 .56 .74 1.32
Industry 4-18 2-4 1.43 1.20 .84
Services 19-23 5-9 1.10 1.02 .93
Industry Sectors®
Paper and

Printing 9 27-28 1.94 1l.21 .62
Mfg, n.e.c. 17 39 1.91 1.12 .59
Rubber Prods. 10 30 1.89 1.23 .65
Non-Met.

Min. Prods. 13 33 1.84 1.17 .64
Clothing 5 24 1.82 1.14 .63
Metal Prods. 14-16 34-38 1.82 1.42 .78
Chem. & Pet. 11-12 31-32 1.75 1.25 .71
Textiles 6 23 1.45 1.29 .89
Lumber & Wood 8 25,26 1.42 1.42 1.00
Construction 18 40 1.36 1.11 .82
Leather Prods. 7 29 1.17 l.16 .99
Food 4 20-22 .98 1.13 1.15
a/ Elasticity of sectoral per capita output with re

b/
</
a/

(Value at y = $400)
Higher g
Irnicome Range (400-1500) Re- Model
Regress— Model  (5) gression < Re-
ion {6) Value gression
(4) (5) (6) (7) (8)
.44 .60 1.36 81.06 1.07
1.31 1.19 .91 105.25 1.27
1.08 .99 .92 184.00 .98
380.31
1.51 1.36 .90 5.82 1.30
1.52 1.17 .77 2.20 2.30
.99 1.16 1.17 1.67 1.95
1.09 l.16 1.06 5.25 1.16
1.24 .99 .80 7.35 1.17
1.71 1.43 .84 17.94 1.21
1.37 1.20 .88 8.04 1.57
.85 .98 1.15 9.37 1.18
1.39 1.52 1.09 5.23 .53
l.16 1.11 .96 22.98 1.09
.98 .98 1.00 .95 .37
1.08 1.09 1.01 18.45 1.62
105.25

spect to per capita income computed

from terminal values over specified income range.

Regression values from Table II.
appendix table .

Regression values computed from Table III. .
of 1.10 to equal the aggregate value for indus

Model values from appendix table A-4,

, regression

B. Model elasticities computed from

Values at y = $4b0 adjusted by a factor
try.
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results of Table §. In other sectors the effects of
technological change were relatively small.gé/ In the
cross—country analysis the residual variation attributable
to technglogical differences and other factors is also
fairly small.

These several comparisons suggest that the simulation
model provides a useful basis for studying the effects of
demand and trade on the composition of output. So far ?s
can be judged from the limited historical evidence, the pro-
portion of industrial growth to be explained by technolobgical
change declines with rising income levels and is_of‘the
right order of magnitude in the simulation results."The
decline of primary production is significantly understated
by the simulation model, but this discrepuncy is clearly the
result of a reduction in primary input requiremen:s as

industrialization proceeds.

The Role of Domestic and International Sectors

Industrialization is the rgsult of a complex inter-
action between increasing domestic demand anA changing
comparative advantage and the indirect repercussions of both
on other sectors. For analytical purposes, it is useful to
think of this process as being composed of two parts: a
“demand response" to rising income and a "trade response"
that measures the adjustment of the pattern of supply to the
pattern of demand. Since modern theories of balanced growth

ét;ess the limitations to the trade adjustment, it is
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important to determine its quantitative significance for
particular sectors.
Equation (6) enables us to express the growth of each

sector as the sum of three components:

X. =D, + (E, -~ M,)) +W, =Y, + W, (6a)
1l 1 1 h R 1l 1l 1

where T, = (E, - M,) is net trade and ¥, =D, + (E., - M,)
i i i i i i i

is net exogenous demand. Development paths of each seﬁtor

are shown in figures 5a to 5n by plotting the solutions for

24/

these variables for the case of normal industrialization.
Inspection of these results shows that there is con-
siderable variation in the relative importance of the three
components, D, T, and W. We can distinguish first between
domestic sectors, in which the trade component of growth is
not important, and international sectors, where it is. A
second distinction is that between commodities used primarily
for final consumption or investment and those used mainly by
other industries. Although these differences are somewhat
blurred by the aggregation into a limited number of sectors,
they provide a useful basis for growth accounting and the
analysis of structural change.gé/
Table 6.and figure 5 present a two-way classification
of the fourteen sectors designed to bring out differences
in both demand effects and supply conditions. The domestic
sectors approximate nontraded goods since the trade terms
in equation (6b) are small. The pure cases are services
and construction, in which nD = nY' In the other dcmestic
gsectors, the growth of output parallels the growth of
domestic demand because changes in net trade are relatively

insignificant.gé/
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TABLE 6

Sources of Growth in Domestic and International Sectorsa

Domestic Sectors
D

International Sectors

c b c
SETOR Model Weigchts Growth Elasticities SECTOR Model Weights Crowth Elasticities
No, v D ' N =q n n Na No, v D T - : ~
i D+wW nD Yy D W X X i D+w nDnYnannxnx
Low Growth Low Growth
a. Food 4 29.8 58 .97 .18 1.08 1.12 1.031% Primary 1-3 86.4 «39 A4 =25 1,09 .66 .5
b. Leather 7 0.4 .85 1,04 04 1,10 1,08 1.07}h Textiles 6 11,0 ¢35 .88 27 1,09 1,11 1,.1¢
C. Services 19-23 179.6 73 .99 0 1.03 1,01 1.09J
d. Construction 18 25.0 082 1.14 0 094 1.11 1.26’
234.8 97.4
Hi Growth Hi Growth
€. Lumber & Wood 8 2,8 &7 1.81 .59 1,16 1.51 1.40 i .Rubber 10 3.3 - .42 1,38 42 «94 1,20 1.44
f. Clothing 5 8.6 .68 1,07 04 .97 1,06 1,53 j .Non=Met, )
Min, Prods, 13 6,1 .10 .74 2.12 1,13 1,18 1.4¢
k .Chemicals 11-12 12,6 «25 1,17 2.27 1,10 1.30 1,56
1.Mfg. nec 17 5.1 .30 1.38 «20 .93 1,17 1.71
. Paper &
Printing 9 7.5 <24 1,01 1.27 1.17 1.31 1.72
11.4 56.3
Total Vv 246,2 153.7 40

a. The sequence of secto

b. Weights are taken fro

C. Growth elasticities a
curves in figure 5.

the same way,

Irs corresponds to fiqure 5, )

m the solution for y = $400 in the Appendix.
re measured for the income range $200 to $800.
The growth elasticity of the regression functio

They correspond to the
n (ﬂi) is measured in
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The sectors in which changes in netAtrade significantly
modify the effects of rising domestic demand are classified
as international sectors. An approximate measure of the
direét effects of trade is the difference between the growth
elasticity of domestic final demand (nD) and the elasticity
of tétal net final demand (ny)zZ/. At one extreme, the trade
2ffects of rising income on primary production are strongly
negative, reflecting the shift of comparative advantag
from agriculture to industry. At the other extreme, chemicals,
paper and metal products show strongly positive trade effects
- that raise their output elasticities well abuve the growth
of direct and intermediate domestic demand. -

This four-~way classification leads to the following
general description of the role of different types of sector
in development. These statements are illustrated in figure 5,

(1) The growth of the domestic sectors is primarily
determined by income elasticities of final demand. These
Sectors comprise some sixty per cent of total output and
include the principal necessities == food, clothing, shelter
-~ as well as services. Since final demand for these pro-
ducts is much more important than intermediate use, they
fit the simple concept of balanced growth quite well.

(1i) The growth of the international sectors depends
as much on the trade response as on the growth of domestic
final demand. The trade response lowers the growth of primary
output and raises that of the intermediate industrial sectors.

(iii) Technological change acts to raise the growth

of intermediate demand for manufactured goods and lower
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intermediate use of primary products. These effects are

28/

concentrated in the international sectors.

The Causes of Industrialization

The simulation model determines the proximate causes
of industrialization Ly linking changes in sector output
to system#tic variation in demand and trade. To secure
comprehensive measures of these phenomena, we need to
trace the increase in intermediate demand to changes in
the exogenous variables. Once this has been done for the
normal pattern, the same technique cah be applied to analyse
other patterns of development.

The procedure will follow that of chapter 4 but will
use definitions that are better adapied to measuring the
trade response. As before, industrialization is defined
by the changes in the composition of output that accompany
a rise in per capita income. No change i composition
implies that each sector expands in proportion to the increase

in GNP, which will be designated as:

29
p = Vq/vo. __/

Several definitions of a constant trade structure are
compatible with proportional growth in demand and output.
The choice of concepts can therefore be made on grounds of
economic rationale as well as mathematical convenience. The

alternatives are shown by multiplying the elements in equation
(6) by p:

pX, -2 a, . pX, = p(D, +E. - M,) (12)
1 J J 1 1 i



- 31 -

It is convenient to associate a change in the trade
structure with a shift in comparative advantage. If re-
lative costs remain uncha1ged among types of production that
substitute for imports (and if the opportunity cost of earning
foreiyn exchange also remains constant), the share of imports
in the supply of each commodity group will tend to be constant.
The ratio of imports of a given commodity to GNP may go up
or down, however, depending on the growth of demand. I there-
fore define a constent import structure as a fixed share of
imports in total supply of each commodity equal to that in

the base Year:

o
M,
uio = Elo - The share of domestic prodoction in total
i
X5
ppily is s, = =, where 2 = X. + M, and s, = (1 - .
suppiy is s, ==, i =% i g = 1 =w)

i

Since changes in the composition of aomestic demand are
determined by the Engel curves, it is convenient to define a
constant demand structure by unit income elasticity for each
commodity. A consistent treatment of foreign demand then
requires that structural change also be measured by departures
from porportional growth of exports.ég/

From these definitions of a constant structure, we can
express the proximate cause of a change in the composition of
output as a function of changes in the structure of demand
and supply. As in chapter 4, the "deviation" in each element
is defined as the difference between its actual value at

income level g and proportional expansion from the base value.
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Thus; 6xg = x? - px?. 6D? = Dg - DD?, etc. Based on the
i i i i i i

definition of a constant import structure, the deviation
in output is expressed as the sum of a demand effect with
no change in supply proportions plus the direct effect

of import substitution in that sector:

0x, = s 8z + (59 - si) 79 (13)

i i i i i

where s: is the share of domestic supply in the base period.
The second term corresponds to the usual definition of import
substitution in a given sector as the replacement of imports
by domestic production.

The deviation in total supply (ézi) is determined as
in chapter 4 from J solution to the input-output system.

From equation (IV.4) we have:

6X, =2 r,. 8D, + 2 r. 0E. -2 r, . oM,
1 i R Y J 13 ] J 13 3]

This expression can be simplified by defining the total of
the direct and indirect effects of the deviations in all

elements of domestic demand as: 68X, = §>rij6Dj' Similarly,
i

6X_ =2r,. 8E. and 6X_ = D r..5M.. The deviation in total
E, ij ] M, 13 3]
i i
supply is then the sum of the direct and indirect effects

of the deviations in the three exogenous variables:
6 = 8 6 = & + 6 + 6 -5
Zi Xi + Mi XD Xp Mi XM (14)

-t .

i i i
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Equation (14) enables us to express the deviation
in sector output as a function of structural changes in
Eimports, exports and domestic demand. Substituting (14)

into (13) gives:
(a) (b) (c)

o) o) o o o) q
o) = o + ) 6 - -
Xi si XDi si XEi + si( Mi XMi) + (si si) Zi (15)

The deviation from pioportional growtk in output in sector i
is thus the sum of three sets of structural changes:i“/

(a) effects of deviation in domestic demand in
all sectors with a constant import structure:

(b) effects of deviations in exports in all sectors
with a constant import structure:

(c) direct and indirect effects of changes in the
import structure.

Equation (l5) measures the causes of deviation from
proportional growth for any segment of the growth paths
shown in figure 5. Since the relative importance of the com-
ponents varies with the level of per capita GNP, this calculation
must be made for successive increments in income. The total
income range from $100 to $1500 is therefore divided into
four intervals by setting p equal to 2.0. Equation (15)
is applied first to measure the causes of the deviations
from proportional growth of each sector in the normal solution
as GNP rises from $100 to $200 per capita. The calculation is
repeated for the intervals $200 to $400, $400 to $800, and
$800 to $1500. Summary measures of the causes of industri-
e&lization are obtained by aggregating the causal elements
for the primary sectors (1-3) and the industrial sectors
(4-18) of the model. These results are shown graphically
in figure 6. (Since the total share of the service sectors remains

almost constant, they will be omitted from fur ther analysis.)
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These charts show that the relative importance of the three
causes varies considerably as income rises. At low income
levels demand and trade responses are equally important
in explaining the rise of'industryy while demand effects (and
‘;echnological change) are the dominant causes of the decline
of primary production.jg/ In the later stages of growth,
however, trade effects predominate in causing both the
continued rise of industry and the steady decline of primary

3y

output. _
The relative impcrtance of the two components of the
trade response also changes considerably as income rises.
While export effects are insignificant at very low income
levels, they outweigh import substitution as a cause of
industrialization above a level of $400. Similarly, the
continued decline of the primary sectors is largely due to the

low growth of primary exmorts.
C. VARIATION IN THE TRADE RESPONSE

Many issues of development policy center on the nature
of the trade response in an optimal developmznt sequence.
Théoretical discussion has tended to focus on two extreme
cases: (i) balanced growth, in which import substitution
predominates; and (ii) specialization, in which export growth
is the principal element of the trade response. The present
analysis suggests that the normal development pattern is

roughly midway between these cases.
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I now wish to study the effects of representative
trade patterns that approach more closely the extremes
of specialization and balanced growth, The statistical
results of chapter 2 suggest the types of country which
approximate these assumptions. Balanced growth is
characteristic of large countries, where the small ratio
of trade to GNP limits the possibility of differences
between supply patterns and demand patterns. Specialization
is most pronounced in small countries with rich natural
resources, which have the greatest opportunity to exploit
their comparative advantage in primary exports and to supply
their industrial demands from imports. A country receiving
a large inflow of capital has a similar opportunity to
specialize, although the overall effects on its economic
structure are somewhat different.

The previous description of these country groups pro-
vides a basis for a series of experiments designed to determine
the quantitative significance of typical differencas in
trade patterns. 1In order to isolate the effects of the trade
response, the demand vectors and other elements in the model
will be held constant except for minor adjustments necessary
to secure consistent sets of exogenous variables. The results
of the simulation experiments will be compared to the esti-
mates of sector output already made for two of these country
groups in order to judge how much of their systematic
differences from the normal development pattern are accounted

for by variations in the trade response,
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34
Representative Trade Resgonses-—/

The trade response reflects both the choice between
satisfying increasing demand through trade or through
domestic production and the country's comparative advantage
as between primary production and manufacturing. The three
cases are designed to bring out the effects of representative
differences in these features: they omit the additional
varjation in the composition of imports and exports that
would doubtless be revealed by more detailed study.

The three responses are illustrated in figure 7, which
compares these export patterns to the normal (Case A). 1In
Cases B and C, the most important differences from the normal
trade response are in the volume and composition of exports,
Case D, a country receiving a substantial inflow of external
capital,retains the normal export pattern of Case A and
increases the level of imports.

Case B: The Large Country Trade Response. The effect of

country size on the volume of imports and exports is included
in the basic specification of the simulation model. To
facilitate subsequent comparison to the earlier statistical
analysis of large country growth patterns, I define a large
country as one having 40 million people, about the median
of the L sample in chapter 2, The trade effects of changing
the population size from 10 to 40 million are shown in figure 7
and Table 7.§§/

Primary exports per capita by the large country are

much less than those of the nnormal country at all income
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TABLE 7
Effects of Alternative Trade Responses on Output
. (y = $400)
Case A Case B Case C Case D
Normal Growth Large Country Small Primary Aid Recipient
Exporter
Value Index Value 1Index Value Index Value Index
A. Trade Response
Primary Exports (Ep) 42,1 20.1 . 57.9 45.8
Manufactured Exports (Em) 21.8 26.0 7.9 23.7
Total Exports (E) 77.9 56.2 80.2 84.8
Total Imports (M) 8l.3 54,2 90.5 124.0
Trade. Balance (F) -3.4 2.0 -10.3 -39.2
VR
B. Simulated value Sector : ~ .
Added by Sector No. International Sectors
1. Agriculture (1) 76.2 61.8 .81 85.8 1.13 75.2 .99
2, Mining (2-3) 10.2 11.8 1.16 9.6 .94 8.5 . .83
3. 1International
Industry 67.4 78.7 1.17 59.3 .88 59.0 .88
a. Textiles (6) 11.0 13.4 1.22 9.9 .90 10.3 © .94
b. Paper & Printing (9) 7.5 8.2 1.09 6.4 .85 7.1 .95
c. Rubber (10) 3.3 3.5 1.07 3.1 .96 3.0 .91
d. Chemicals & Petro-
leum (11-12) 12.5 13.7 1.08 9.8 .78 10.9 .87
e. Non-Met. Minerals (13) 6.1 6.5 1.06 5.6 .92 6.1 1.00
f. Metals {(14) 9.5 11.7 1.24 8.7 .92 7.5 .79
g. Metal Products {15-15) 12.3 16.6 1.35 l11.0 .89 9.3 .76
h. Manufacturing n.e.c.(17) —s.1 5.2 1.02 4.8 _.95 4.8 -94
Total International 153.8 152.3 -990 154.7 1.005 142.7 .928
4. Domestic {4,5,7, Domestic Sectors
o Industry 8,18) 66.6 67.8 1.02 64.6 .97 69.7 1.05
-5, Services (19-<23) 179.6 179.8 1.C0 189.7 1.01 187.7 1.05
. Total Domestic 246.2 247.6 i.006 245.3 .9956 257.4 1.045

a. Source: Solutions for experiments B, C, D, Chenery and Ginsberg (1969).
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levels. The large country initially exports more manu-

factured goods, but above $600 this component also falls

below the normal pattern.

Case C: The Primary Export Response. A similar pro-

cedure was followed to determine a typical trade response

for a small country specializing in primary exports. For
Case C the separate regressions for primary and manufacturea
exports were taken as a point of departure, based on the
sample of small primary-oriented countries in chapter 2,
Figure 7 shows that primary exports continue to rise with
income (ualike the normal pattern) while manufactured exports
lag far behind the normal.éé/ The sectoral disaggregation

of these two totals was based on the rejression equations in
the model, as in the case of large countries.iZ/

Case D: Trade Response to Capital Inflow. A country

receiving a net inflow of capital has to adjust its economic
Structure so that total demand :xceeds total domestic supply
by this amount. To simulate the trade response of a recipient
of foreign aid, I have varied the excess of imports over
exports without altering the commodity breakdown of trade
determined by the model. Thus the export pattern shown

for the normal case in figure 7 applies with small changes

to Case D as well,

The country receiving aid is assumed to increase its
domestic demand by the amount permitted by the additional
imports.ig/ The capital inflow illustrated in Case D is
equal to 10% of GNP or 32% of imports, which is representative
of the upper quartile of aid recipients discussed in

chapter 7. (The dynamics of this process, in which a higher
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level of investment leads to more rapid growth, are dis-

cussed in chapter 7.)

Effects on Industrial Growth Patterns

The results of these three simulation experiments
are summarized in Table 7, where they are compared to the
normal output pattern at an income level of $400. Dis-
cussion is facilitated by dividing the sectors into the
international and domestic categories and concentrating'
attention on the former. _

Case B shows that the trade response typical cof the
large country only affects production in the international
sectors. Mining and international industry increase and
there is a corresponding reduction in agriculture. This
reduction is caused by a fall in agricultural exports from
35% of total production in the normal case to 20% for the
large country. This drop in export earnings is offset by
greater import substitution in manufacturing and a rise in
domestic production in all the international industries,
particularly metals, metal products and textiles.

The adjustment in production to the primary export
trade response is the opposite of the large country response
in magnitude and composition. The trade response of Case C
consists of greater than normal primary exports offset by
lower manufactured exports within a fairly constant total.
The impact on all the international sectors is in the

opposite direction from Case B.
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In both examples the large change in trade pattern
has a minimal impact on the domestic sectors, which com-
prise 60% of the total output of the economy. This result
strengthens the value of this conceptual framework for
analysing development patterns,

Case D illustrates quite a different type of adjust-
ment in the pattern of development resulting from a substantial
inflow of capital at a constant level of GNP. In this
situation higher total demand acts to raise output while
greater imports reduce it in some sectors. The net result
of a 9% increase in total resources over Case A is a 5%
rise in production in the domestic sectors, a constant
level for agriculture and a reduction of more than 10% in
international industry and mining. While the sectoral
distribution of this contraction of the international sectors
is partly the result of the assumption of a proportional
rise in each import, the general pattern of the aid response
is a necessary consequence of the need to transfer resources
in the form of tradeable goods. Aid therefore produces an
increase in the allocation of local resources to the domestic
sectors and reduces the need for growth of international

39/

A comparison of these results to the independent re-

industries.

gression estimates for the L and SP countries shows that the
trade differences only account for less than half of the

40/ .
observed deviations from the normal pattern.——/ The residual

variation associated with size and resources is somewhat
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similar to the residual associated with increasing income.
All three factoré have a substantially greater effect on the
composition of output as measured by the regression analysis
than that which is captured in the model, although the overall
patterns are similar. Even though the representative trade
patterns have been crudely estimated, it is unlikely that trade
differences élone can account for a much higher nroportion
of the observed differences from the normal patter of output.
Figure 8 analyses the causes of the deviations from
proportional growth of industry in the large country simulation
in the same way as was done for the normal country in figure 6.
Since the large country industrializes earlier, it has larger
deviations from proportional growth up to an income level of
about $300 but smaller ones thereafter. Import substitution
is initially more important in the large coun%try, but its
effects are quickly exhausted at higher incomes. Exports
also play less of a role in large countries. The pattern of
output therefore follows more closely the pattern of domestic
demand. Even so, trade effects outweigh demand effects over
most of the income range, demonstrating that a closed economy

is not a good approximation to reality for even a large country.
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.This set of experiments extends the more intuitive
explanations of the causes of differences in development
patterns that were derived from multiple regression analysis
in chapter 3. The direct effects of differences in import
and export patterns appear to be only part of the explanation of the
observed variation in production patterns. There is a sub-
Stantially greater production of internaticnally traded industrial
goods in large countries than would be predicted by trade
differences alone. This Suggests an increase in the use of
intermediate manufactures per unit of output as total industrial
production increases, similar to the phenomenon observed with
rising income. As a first approximation, the large country can be
thought of as having an industrial sector typical of that of a
country of average size and a higher income level. Similarly,
the industrial sector of the primary exporter resembles that
of a normal country of lower income. In both cases, the
residual variation attributable to technological differences

is as large as the direct effects of trade differences.
D, CONCLUSIONS

The cross-section model provides a useful link between
the descriptive analyses of industrial structure in Part I
and the planning models to be developed in Part II. 1Its main
function has been to explain the interrelations among various
types of structural change as income rises. These results
Provide a basis for designing planning modelsthat can determine

the desirability of alternative future development ‘patterns.
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As a methodological experiment, the estimation of ele~-
ments of a cross-section model from various sources has pro-
vided a usable basis for explaining the main features of the
process of industrialization. The main weakness of the current
estimates is the lack of an explicit specification of the
effects of technolegical variation, which can therefore
bnly be inferred by studying the residual variation in output.

Although a model based on cross—-section estimates appears
to require rather strong assumptions as to the uniformity of
tastes and tgphnolbgy, the results of the present experiments
suggest that they are no stronger than those implied by time
series estimates over thirty or forty years. In fact, there
seems to have been more technological change in Japan over
a forty year period than is implied by a corresponding growth
of industry in the cross-section model. Instead of being
used only because tﬁey are the only source of information
on the effects of large differences in income, cross-section
estimates may prove to be more stable than the comparable
time series equations.éi/

The explanation of the causes of industrialization that
can be derived from the cross-country simulations goes consi-
derably beyond the results inferrable from statistical analysis
alone. The intermediate industr:al sectors which develop
most rapidly can only be analysed in relation to the increase

in industries that use their products. The model brings out
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the complex interaction between changes in demand, trade
and production in a general equilibriﬁm framework. Although
the present formulation ignores price effects, this simpli-
fication permits changes in output to be decomposed into
three separate factors: demand, trade and technological change.
The more complete analysis of trade shows it to be even more
important than was suggested by earlier studies.ﬂg/ While
technological change is important, its effects are concentrated
in'the industries that emerge at the later stages and they
are generally additive to the effects of demand and trade;

Although the simulation model was developed to make use
of cross-section estimates of structural relations, the same
methodology can be applied to explore the implications of alter-
native development policies in a single country. This would
formalize and extend the more intuitive projections that are
usually made in formulating development bPrograms. The relation
between such a simulation approach to planning and formal opti-

mizing procedures is taken up in subsequent chapters,
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An earlier version of this chapter was prepared in
collaboration with Tsunehiko Watanabe and presented
to the Rome Congress of the Econometric Society .
(Chenery and Watanabe, 1965). Moises Syrquin,

'William Ginsberg and Allan Samansky carried out the

revision and extension of the basic model. Econometric
aspects of the analysis are described more fully in
Chenery and Ginsberg (1969). '

Perhaps the best example is Edward Denison's comparative

study of postwar growth in nine advanced countries (1967),

in which comparable models are applied to each.

This decomposition of sector growth into component parts
is somewhat analogous to the aggregate "sources of
growth® analysis of Denison (1967). and others in that .
it deteirmines to what extent existing theory can account
for the observed increases in output.

A comparison of the three types of model is gi#en by
Christ (1966, pp. 102-109). ‘ :

Although the basic U.N. data used in this analysis usually
refer to GDP, the term "GNP per capita" is used  in the
text as an indicator of income level because of its
greater familiarity.

The equation has the form of ragréssion B in chapter 2
with the growth rate added.

Since the equations were estimated separately for each
component, their total does.not automatically equal 100%.
The Siscrepancy turned out to be less than 2.5% over

the range of per capita income considered ($100-1500).

¢, I, G, and (BE-M) are adjusted proportionately to equal
Y in all applications.

Since the trade data on which these regressions are based
do not include all elements of the balance of payments,
the intercept in the pooled export regression was adjusted
to make exports equal imports at an income level of $800
in the normal case. This adjustment was not carried out

for the separate regressions for large and small countries.
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See Chenery and Watanabe (1958) and Watanabe (1961).

The present estimates are based on a detailed study
of capital and labor use in the United States and
Japan by Bickel (1966), which also give an estimate
of relative efficiency in each sector. Parameter
values are given in chapter 6.

It should be feasible to extend the cross-section
approach to determine typical structural relations

for these elements as well. Whether they will prove

to be as uniform as the technologically based relations
describing production and trade is a matter for
empirical exploration.

The simulation program currently used is described in
Chenery and Ginsberg (1969). The program .also deter-
mines the separate effects of changes in demand and
trade and other partial relationships. A simulation
involving 20 solutions takes less than a minute of
computer time.

Regression values are taken from regression B in
chapter 2. Since they fall short of total GNP by

some 5% on the average, the discrepancy is distributed
proportionately.

The principal sources of discrepancies in the levels

of value added are the constant terms in the functions
for consumer demand and the constant ratios used in con-
verting from total output the value added. There is
also a discrepancy of about 10% between the sector total
and the aggregate regression for all industry.

The total of the aggregate regressions is 5% less than
the total value added at this level of income. The dis-

crepancy between the model and the regressions for industry

as a whole is abcut the same magnitude. Since the per-
formance tests apply only to changes from this level, the
regression results have not been adjusted to add up to
total income., Adjustments required in the constant term
are shown in column 8 of Table 5.
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Sectors 5, 6 and 7 of the simulation model are consoli-
dated to fit the Japanese sectoral classifications.

The sequence of sectors in beth charts follows the
growth indices of the cross-country regressions.,

Per capita GNP in Japan rose 70% over the period. As
discussed in chapter 4, the greater rise in industry is
largely attributable to the change in trade patterns,
Demand effects were also greater in paper, textiles and
clothing, and construction than in the cross-country
pattern,

In both charts, the distribution of industrial value
added in the base year is given by the width of the bars,
while the ratio of terminal to initial values is given
by the leight. Food processing has a greater weight and
construction a lesser weight in Japan in the base year
because of the lower income level.

In figure 4 the residual is shaded and shown as a per-
centage of the increase in the sector from the base year.

The chart is based on table IV.6. Technological change
includes both direct and indirect effects of changes in
input-output coefficients over the period 1914-=1954. The
miscellanous category (ISIC 39) is shown for completeness
but omitted from discussion.

In the remaining sectors of moderate growth, the residual
variation is significantly positive for textiles, clothing
and construction in both studies and negligible for food
and services. These differences are also roughly pro-
portional to the rates of growth,

The difference is exaggerated by the fact that the data
available for estimating demand functions for the model
was not sufficient to attempt a non-linear formulation.
Use of a non-linear regression equation for output tends
to exaggerate the differences between the simulated and
observed growth elasticities at high and low income ievels
in sectors such as rubber products, non-metallic minerals
and textiles, ’
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Leontief (1953, Table ) calculates that intermediate
demand for agricultural products in 1939 would be
overstated by 20% if 1919 input coefficients were used.
In no other sector was the difference as much as 10%.

The left hand side of each chart, which compares the

model results to the regression analysis, was discussed

in the preceding section. The 23 sectors are aggregated
to 14 for this purpose. The calibration of the model to
equal the regression value at an income of $400 per capita
is shown by the curve M‘'.

Equation (6) can also be expressed in terms of growth
elasticities:

(a) [ E (b)M w(C)

- D E _M w _Y w
Ty = x * x e ng]+xnw X "X W (6b)

At any given income level the growth elasticity of output
is equal to the sum of (a) the contributions of domestic
demand, (b) the contributions of changes in trade and

(c) the contributions ofintermediate demand.

A sector such as leather goods, in which the proportion
of net imports to output does not change much, behaves
like a domestic sector even though the share of imports
is significant.

The trade term (b) in equation (6b) can be expressed as:

D . , . .
% nY X » Which in most sectors is approximately equal

to D . . .
X [ﬂY nD] since T is relatively small.

Some part of the residual variation between the model
and the regression estimates is undoubtedly due to
inaccurate estimates of demand elasticities, as in the
case of clothing. Correcting this error would have no
effect on the central distinction between demand effects

and trade effects.
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When the import surplus either is zero or expands

lin proportion to GNP, p is equal to the increase in

final demand ()A) used in chapter 4.

Equation (12) shows that proportional growth of output
with constant import ratios requires proportional
growth of total demand (Di + Ei)'

The main change from the accounting conventions used
in chapter 4 is to define factors (a) and (b) with a
constant import share in supply and to treat the remaining
changes as import effects., The relative importance of
(a) and (b) is thus reduced by the factor
o o
s, = (1L - ui).
It should be recalled that technological change contri-
butes an additional 30-40% to the growth of industry in
the lower levels above that shown by the model and an
even larger amount to the decline of primary output.

This result confirms my earlier conclusion (Chenery, 1960)
that trade effects outweigh demand effects as a cause of
rising industry.

Only the general assumptions underlying these examples
are discussed here. Details of the estimation procedure
are given in Chenery and Ginsberg (1969).

Since a large change in an independent variable in the
regression equations may produce erratic results, these
results were controlled by estimating separate equations
for primary and manufactured exports for the large country
group. The primary export results agree closely with the
results in the model up to a level of $1000 and exceed
them increasingly thereafter. The manufactured exports
for the L group as a whole were consistently about 75%

of the total of the individual =lements shown in figure 7,
suggesting that the population effect is understated

in the linear multiple regression equations. The example
may be more representative of a somewhat smaller country.
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TABLE A-1

Parameters for Stage I Eguationsa

Exogenous Variables

(1ny) (iny)2 (ln N) (gg%

‘ Y
Comggpents ao al a2 a3 a4
Consumption (c/Y). -.63  .1757 -,0206 -.3326
Government Expenditure (G/Y) -1.97 .1894 .0262 .6368
: (.41) (.14) (.01) (.27)
Investment (1/Y) -3.00 .2668 .0097 1.67
(.38) (.13) (.01) (.24)
Exports: Pooled Sampleb (E/X) =1.509 1.068 ~-.226
(.02) (.02)
Imports: Pooled Sampleb M/Y -.96 1,006 -,284
(.02) (.02)
E*ports: Large Countries® (B/Y) -1.38 1.064 -.312
‘ (.23) (.03) (.04)
Imports: Large Countries® (MAY) =.44 .968 -.380
i (.16) (.02) (.03)
Exports: Small Countries® . (E/Y) -2.14 11.097 .032
; (.02) (.03)
Imports: Small Countries® (M/Y) =1.48 1.051 .1123
(.02) (.02)

a) Based on a sample of 61 countries for the period 1951-1964
(719 observations). Standard errors are given in parentheses,
Data and procedures are given in Chenery and Ginsberg (1969).

b) The intercept is adjusted to make E = M at an income level of $800.

¢) Parameters for large and small countries are used in the simu-
lation experiments in part C.

s

4



VCONOULDL WM

Sector

(c)

(e)
(£)

(a)
(b)

(c)
(d)

(e)
(£)

TABLE A-2

Parameters for Stage II Equa;jonéa)
Consumption Investment Government Exports(b)
o ay a a Bo Bl 82
.452 473 Y .0104 .948 .628 -.560
o 0 0 .0104 -4.906 1.406 .39%4
=5.747 2.374 0 0 =2.,757 1.153 0
- .980 1.126 o .0500 =5.225 2.305 0
=-1.97 1.23 0] .0151 -4.939 1.425 .397
(-1.250) (1.106) o 0] =5.316 1.540 .628
~2.66 1.20 0 .0009 -4.817 1.322 .266
~4 .60 2.10 0] .0047 =5.231 1.910 0
=2.170 1.150 0 .0142 -6.434 2,531 0
-3.59 1.60 0 .0047 =-5.887 1.743 .348
=2.057 1.120 0] .0019 -4.384 1.904 0]
-4.466 1.937 0 .0047 -6.316 1l.645 .726
-2.167 .876 0 0] -5.178 1.874 0
(-3.640) (1.855) 0 .0047 -8.821 2,786 .628
~3.82 1.60 .2039 .0104 ~-8.982 2.861 .550
=5.66 2,20 .1546 0 -7.826 2.562 .348
-3.43 1.60 0] .0047 -6.752 2,229 .449
0 0] .5842 .0198 0 0 0]
=1.95 1,17 0] .0104 0] 0 0]
(.20) . .0526 .0104 (.1298)
-1.31 1.04 0 .0104 0] 0 0]
(~.846) {(1.125) .0047 .0397 (.0503)
-1.114 1.180 0 .7743 0 0 0]

Source: Chenery and Watanabe (1965) and Chener

For sectors 20 and 22, fixed sharespf
are assumed to allow for trade margi

Consumption parameters shown are for Sectors (5+6).

6 is derived by difference.

Consumption parameters shown are for (14+15+16) .

is derived by difference. *
Consumption in sector 20 is .20C

Consumption parameters shown are for (21422+23) .

is derived bz difference.

Y and Ginsberg (1969).

total exports and total imports

ns,.

(b)

Imports

Bo B1 B2
-2.138 1.396 ~,239
-5.876 2.363 0
-4.,048 1.563 0
-1.125 1,003 ~-.374
- .967 .866 ~=_757

.274 .555 =~_536
=2.171 1.143 -.470
-2.439 1.320 -.406
=1.842 1.118 ~.249
- .699 .578 =_,540
-1.026 .956 -=.507
-1.185 1.007 =~.438
-1.298 .853 ~_,478
~=1.946 1.209 -.222
-1.037 1.015 -.343
- .397 «.790 ~_.507

0 0 0

0 0 0

0 0 0]
(.1217)

0 0 0
(.0474) 0 0

0 0 0

Consumption in sector

Consumption in sector 14

Consumption in sector 22
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TABLE A-4b

(N=10 million, 2¥ = 5%
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1.3
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l.34
2.25
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Basic Solutions for Income Level 400
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5.R3

lo, 50

11.93
3.C0

49.42
T7.60

6T, 686

16.03
Se 3t

LS.l

E

77.91

33.27
Q.47
237
3403
D50
122
Jel9
Qe74
le32
D430
504
0.35
0.63
0.65%
U6y
Q.47
1.2)
0.CO
J.02

15.11
0.C0
3,32

l.3552

= 5%)
M

81.35

12.55
2.26
1-26
6.59
0.72
5.35
C.88
l.24
4e63
C.64
3.39
4.28
l.12
6,39
1J.21
533
.00
0.00
0.20
9.90
J.20
3.86
0.00
1.2084

T
-3.44

26.72
-1.79
l1.11
1.44
-0.22
~4.15
=069
’l.lo
~2.96
-003"
1.65
-3.93
'0.10‘.
"6.23
~3.51
-4087
1.20
%.00
J.02
.21
0.00
9.%6
Je3d

T+D

63,85
’ll.“l
2.17
57,76
1C.a2
11.31
1.07
2.27
2.12
1.82
6,11
~1.39

1=

47,92
6' “q
6,35

37.31
5.26

13.01
0.28
4.91

14,34
3.49

17.71
.33
8.32

24.96
5.73
2.24
7.23
3.5
4.5

13.33
3.33

15.62

24,93

X

1t1.77
5.19
8.51
S7.5T7
15.59
24482
1.35
7T.18
l16.44
5.23
23.82
2.36
8.74
24.55
164,97
9.37
11,43
5¢.32
12,74
73.3¢
135,36
21.45
114,72

I<

76.23
3.36
6.35

23.8B4
3.52

11.932
0.35
2.78
T.54
3.26

12.)3
0.59
6.09
.45
8+79
3.49
5.05

25.35
3.42

66,10

15.72

15.26

73.11



TOTAL

CENCWVMDWN -

AUJUSTMENT

153‘,
1da17

2e U

l-t‘l'

lel1)
O-JO
la.ve
1)6.40
2’.;5
Ses?
135,05
':r-':J‘OLl

G

103.16

1.07
1.07
0,006
5.15
1.55
J.CO
UeUY
Oe4d
le4%b
Gebb
220
0.‘00
V.00
0.453
1.07
Je 0L
Cele s
234
1.07
107
l.07
4,09
7%.73
CeGI82

I

-—

164,57

C.00
533
G.CC
0.30
G.0C
CeQ0
C.20
V06
ve 0C
C.30
C.CC
3¢90
¢.C0
L.0C
33,56
cY.44
[V I
c.O.l“
€3¢
3.66
Ge3¢C
CeT?
CeJ0
1.300¢C

TABLE A-44d

(N=10 million, g¥,= 5%)

b
a03.00

47.Co6
1.07
4443
137. 66
2l.71
2801
3.50
11.60
.16
S5e42
3."6
5.%3
l1.39
17.55
37.53
27.26
-'.ol
96.16
15.55%
116.1%
29«02
S.S3
15,42

E

163,43

48.9%
1.901
4.25

32.923
1.37
2432
D.33
2425
3.37
J.31

15.22
0.33
2435
3'65
2432
2422
4,53
0.50
0.0

21.21
0.C0
6.22
UelD

1.2935

M
163.44

29,79
10.52
3.36
11.32
l.18
729
l1.76
4e15
377
0.36
533
T.76
1.82
14.3¢6
15.24
8.31
0.22
JeJ0
0.20
19.39
0.J0
T7.75
.20
l1.0338

]

-0 +00

13.19
-9-50
0.89
23.11
-0.10
‘6-27
-1.37
-l .90
2.20
-0,05
Fe29
-6.37
0.13
-10 071
-1503“
-6 .09
4.53
0.00
0.C0
1.32
J.00
Des?

J.00"

T+D

66.25
’9.’03
5032

21.60
24.13
2.14
S.70
%.35
5.36
17.76
~J.24
1.57
6.64
22.15
21.16
12.14
98.189
15.55
117.51
29.02
10.40
185.42

|€

3,45
15.7n
iv.191
64.01
13.31
26485

Jeb1
11.09
32,837

6.70
37.67

9.61
14.18
6%.18
15.47

4,91
13.85
ld.B5

33.56

6' 52
32.62
42,77

I~

164,71
7.23
21.13
211.79
31.31
590. 933
2.74
20.73
©2.23
12.%6
55.43
8.57
19.7%

- 67402

AT.556
26.29
25.39
117.03
26.04
156,06
35.54
%3.722
235.18

I<

112.33
5.42
15.77
64.76
17.55
22.5%
0.71
9.35
19.38
7.43
2.19
13,77
25.83
23.54
9.72
11.53
53.97
17.27
129.10
30,73
30.51
149.83



TOTaL

ot bt Bt s ot
SWNHOLDNG VS WA -

15

ALJUS TMENT

c
$33.52

53.35
C«CO
1%.59
173,31
36412
%5435
6,01
325G
l3als
iLebs
i3.¢5
14,51
2.04
3447
[- P3¢
Setl
19,73
JelL
£5.Jw
lLb.’o
4%.22
Yelo
136,17
Ceih26

G

217.20

el
de25
LeCO
lv- 84
J.27
L.CO
V.20
1.92
3.08
.02
Cetl
l1.02
Ve OO
1.02
2.25
0.00
“4e 23
225
2425
2e25
deol
l1€7.c8
Cev ')82

i
336.54

0.20
0.20
0.00
Ce 20
CelO
0. 00
Ue.J0
UeJ0l
030
Ced0
0.12¢C
Ce JC
C.s0C
0.30
63,62
52.23
Ce O
19651
Cedu
17.7¢
C.J0
l.58
C.l0
1.002¢C

D

14c7.67

56.11
2e25
15,09
184,15
39,39
45,05
6.20
33.52
16+ 26
11.90
14,34
15.53
2.GC4
44,49
77.23
57. 04
10'75
2G3.50
27.35
206,74
‘07.27
15.35
352405

TABLE A-4e
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Fig. |
SHARE VARIATION IN COMPOSITION OF GROSS NATIONAL PRODUGT WITH INGOME LEVEL
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SHARE OF GNP

Fig. 2
VARIATION IN IMPORTS AND EXPORTS WITH INGOME LEVEL
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Fig. 3

NORMAL VARIATION IN INDUSTRIAL STRUGTURE
WITH INCOME_'L_EVEL
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Fig. 4 a
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L4

Fig.4b

-SIMULATED INCREASE IN INDUSTRIAL QUTPUT PER CAPITA
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| Fig. S5a
Sector 4: Food and Tobacce Products (1SIC 20 - 22)
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Fig. 5b
Sector 7: Leather Products (1SIC 29)
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Fig. 5¢
Sectors 19 -23: Services (ISIC 5-9)
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Fig. 5d
Sector 18 Construction [iSlC 40)
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Fig.5e
Sector 8 Lumber and Wood Products (ISIC 25,26)
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Fig. 5 f
Sector 5: Glothing (ISIC 24)
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Fig.5¢g
Sectors |-3: Primary (1SIC O,i)
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" Fig. 5h

Sector 6: Textiles (ISIC 23)
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Fig. 5i
Sector 10: Rubber Products (1SIC 30)
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Fig.5j
Sector 13: Non-Metallic Mineral Products (ISIC 33)
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Fig.5k
Sector 11-12 : Ghemicals (ISIC 31-32)
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Fig.51
Sector |7 : Manufacturing h.e.c (ISIC 39)
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Fig.Sm

Sector 9 : Paper and Printing (1SIC 27, 28)
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Fig.5n
Sectors |14 - 16 : Metal Products (ISIG 34 -38)
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Fig.6
CAUSES OF INDUSTRIALIZATION : NORMAL CASE
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Fig. 7a

VARIATIONS IN PRIMARY EXPORTS WITH INGOME

EXPORTS PER GAPITA

Ep
§lod- SMALL PRIMARY (Case C)
9 NORMAL (Case A)
SP
251
\ LARGE (Case B)
N
To]
L
5
.
2
] l | A )
¥100 200 400 800 51507

PER GCAPITA INCOME

y

c'};o



Fig. 7b

VARIATIONS IN MANUFACTURED EXPORTS WITH INGOME

EXPORTS PER CAPITA
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Fig. 8 _
CAUSES OF INDUSTRIALIZATION IN LARGE GOUNTRIES
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