
CHOICE OF TECHNIQUES AND CHOICE OF INDUSTRIES* 

By SHIGERU ISHIKAWA** 

I. Ihtroduetion 

In the contemporary theoretical discussion on the choice of techniques and scales of 

productive capacity in the context of economic development, there seems to be at least two 

shortcomings resulting in a serious reduction of their practical usefulness : (1) as regards 

the production functions or their families of individual industries which constitute one of the 

crucial constraints of any investment decision, these discussions tend to assume those of a 

property which is uniform regardless of the difference in industries and which does not have 

universal applicability ; (2) in regard to investment criteria such as the Social Marginal Pro-

ductivity Criterion, or the Reinvestment Criterion, for instance, the discussions again incline 

to postulate uniform applicability of a single criterion regardless of the differnces between 

sectors with dissimilar behavioristic patterns (especially important in the latter respect is the 

difference of the cottage and factory sectors as will be defined shortly). This paper aims at 

giving empirical considerations to these two respects on the basis of experiences in Asian 

countries, and deriving suggestions as regards a more general approach to the problem of 

choice of techniques and scales. 

The data used in this paper are fundamentally the following two kinds : the census 
of manufactures data which survey all the establishments or factories at a given point of 

time and the engineering data which show certain technical and economic contents of a set 

of alternative projects conceivable under the currently available technology. The former 

refiects the cumulative results of investment decisions as regards techniques and scales, which 

were made at various points of time in the past with various motives and then existing 
technological and other restricting conditions. During the passage of time, the techniques 

that the country would be able to borrow must have changed as the result of technological pro-

gress in advanced countries ; and accordingly, the differencials between the traditional and the 

imported technologies must have increased. Moreover, the definition of an industry in the 

census data is, even when classified in great detail, inevitably a composite of a number of in-

dustries in the economics sense. It might seem, therefore, that the census data are out of use 

as the data for studying choice of techniques and scales at any point of time and that only the 
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engineering　data　are　suitable　for　this　purpose．However，when　the　available　engineering　data

are　scarce，the　census　data　should　be　relied　upon　for　clar玉fying　technologically　restricting　con・

ditions．With　the　help　of　supplementary　data　obtained　from　other　sources，various　motives

of　investors，technological　and　other　conditions　of　investments　an（l　their　over・time　changes

may　be　separated　out　to　a　certain　extent．In　so　far　as　this　can　be　done，1et　it　be　noted，the

census　data　are　especially　useful　in　exploring　non－technological　conditions　concerning　the

choice　of　techniques　or　scales．

　　　　In　using　the　census－of・manufactures　data　for　such　purposes，emphasis　is　placed　throughout

in　this　study　upon　the　international　and　intertemporal　comparisons　of　the　pattems　of　size

structures　of　establishments．Therefore，some　comments　are　in　order　as　regards　the　methods

which　are　adopted　in　this　study　for　analyzing　such　pattems．　Size　structure　is　meas皿ed　in

tenηs　of　the　distτibution　of　total　employment　among　the　di仔erent　size　classes　of　estabhshments，

which　are　also，meas皿ed　in　employment　terms。While　this　measure　of　size　structure　seems

much　more　appropriate　than　that　in　terms　of　the　number　of　establishments，lt　is　fraught　with

some　defects　from　which　the　measurement　in　terms　of　the　values　of　total　product　is　exempt．1

But　the　latter，in　tum，is　a鉦ected　by　the　dimculties　of　intemational　and　intertemporal　com・

parison　of　the　prices　in　terms　of　which　its　values　are　expressed．

　　　　The　choice　of　employmenHs，however，mainly　due　to　the　unavailabihty　of　statistics　on

the　latter　terms，　In　the　process　of　the　study，it　was　found　bene6cial，as　will　be　described

later，to　employ　a　broad　grouping　of　various　size　classes　l（1）those　with　employment　less　than

20persons　and（2）those　wiしh　employment200r　more．　The　former　size　class　is　denoted

generically　as　the‘cottage　sector’and　the　latter，as　the‘factory　sectorシ．

　　　　The　census　of　manufactures　data　used　for　this　study　are　available　altogether　for　eight

developing　countries　in　Asia，apart　from　Japan，for　which　time　series　data　also　exist　since1909．

The　census　data　for　the　U．S，and　West　Gemany　are　referred　to　only　brieHy．（ln　a　few　other

comtries　in　Asia，censuses　of　manufactures　have　also　been　taken，but　the　data　by　size　classes

of　establishments　have　not　been　pub】ished），However，in　the　census　data　for　the　above　eight

countries　excluding　Taiwan，the　smallest　size　class　of　varying　de6nition　and　scope，to　be　in・

cluded　in　the‘cottage　sector’，is　not　covered，so　that　this　missing　class　was丘11ed　in　boldly　by

using　either　independent　census　data　on　small　scale　manufactures　or　labor　force　surveys．　As

regards　various　other　limitations　of　the　census　data，the　minimum　of　the　necessary　descrip・

tions　will　be　made　at　relevant　places．

　　　　In　contrast　to　the　census　data，the　engineering　data　are　extremely　scanty　as　far　as　those

in　use　or　proved　to　be　technically　usable　in　the　Asian　context　are　concerned．　Since，how－

ever，　the　choice　of　techniques　or　scales　in　the　factory　sector　of　underdeveloped　countries　is

in　fact　the　choice　from　the　existing　techniques　of　advanced　countries　and　from　differing　scales

of　production　in　each　of　such　techniques，it　may　be　permissible　with　due　reservation　to　rely

u血on　such　data　in　a（1vanced　countries．Yet，the　collection　of　such　data　was　quite　inadequate

in　this　study．

　1This　refers　mainly　to　the　fact　that　productivity　per　worker　varies　greatly　among　countries，partly

due　to　di狂erences　in　capita1・1abor　ratiQs　and　partly　to　the　intensiveness　or　qua】ity　of　Iabor、Measurement

of　size　structure　in　terms　of　capital　assets　may　be　better，but　it　also　is　fraught　with　a　similar　defect

because　of　the　difference　in　capita1。labor　ratio　or　the　degree　of　capital　utilization．See　the　writer♪s　article＝

‘A　Comparison　of　Size　Stmcture　in　Indian　and　Japanese　Manufacturing　Industries’，T㍑5Joμ柳αZ，VoL2，

No，2，March1962．
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In the following, some of the properties of size structures of the entire manufacturing 

industries and their determinants are first explored mainly on the basis of the census data 

(Chapter 2). Next, characteristics of size structures by industries are studied for the cottage 

and the factory sectors, respectively, also by relying upon the census data (Chapter 3). Factors 

determining the size patterns are investigated from various respects. A few engineering data 

are used for exploring the technological factors (Chapter 4). Finally, as concluding remarks, 

some suggestions for the approach to the choice of techniques and scales are made (Chapter 5). 

II. The Size Structure of E~tire Manufacturing 

lrdustries aud Its Determinards 

As a first step of the study, a cross'country investigation of the size structures of whole 

manufacturing industries was atternpted on the basis of Table 1, which was prepared from 

censuses of manufactures and other similar data of eight Asian countries.2 Size of establish-

ment is shown in six common classes by the number of employment of : (i) size class with 

emp]oyment less than 20 persons, (ii) with 9*0-49 persons, (iii) with 50-99 persons, (iv) with 

100-499 persons, (v) with 500-999 persons and (vi) with 1000 or more persons. As men-
tioned above, the size (i) is called in this study the 'cottage sector'. When a broader grouping 

for the 'factory sector' becomes necessary, the size (ii) is denoted as the 'small' size class ; tlle 

sizes (iii) and (iv) as the 'medium' size class and the sizes (v) and (vi) as the 'big' size class. 

Looking at the table, it is easily found that the ratio of total employment in the cottage 

sector to that of the whole manufacturing industries, abbreviated as the 'cottage ratro', is very 

large in Pakistan, India and Ceylon ; it becomes, however, smaller when one moves to other 

countries in Asia at seemingly higher stages of economic progress. Intertemporal changes in 

the same ratio of a few countries also suggest a similar tendency. 

It seems from these findings that the investigation of size structure of the factory sector 

can be more effectively done by calculating the weight of each size class simply as the per-

centage ratio of the number of employment in the respective class to that of the entire factory 

sector. However, even from such indicators of size structure in this sector, a common size 

pattern is not,as clear as in the cottage sector. As regards the relative weight of the size 

class with employment 1000 or more persons, the writer's previous study on the comparative 

size structures between Japan and India indicated that this weight is much larger in India than 

in Japan in any period for which the census of manufactures are available.3 When the scope 

of comparison is extended to cover other countries, however, this Indian characteristics can be 

observed only in Pakistan. Replacing this size class by the 'big' size class as defined above, 

these observations still hold if, however, the weight of this class in Japan for 1909 is ignored. 

As regards the small and medium size classes, we concluded previously that the Japanese 

size structure is characterized, when compared to that in India, by the fact that industries tend 

to grow to these size classes. This same conclusion may also apply to Taiwan, Hong Kong, 

South Korea and the Philippines. 

2 There are a number of statistical prob]ems involved in prel)aring this table, especially as regards the 

reliability of its estimated parts. The procedures and comments on these were omitted due to the space 
limitation. 

3 S. Ishikawa, 'A Comparison of Size Structure...', op. cit. 
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TABLE1． SlzE　STRucTuRE　oF　MANuFAcTuRING　INDusTRIEs
IN　AsIAN　CouNTRIEs　BY　S【x　SIzE　CLAssEs
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　　　　　　23．2　　　　13．4　　　27．2　　　　10．5　　　25．7
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　　　　　　　　　　　　　　　　　　　　　　－　　　　　　22．1　　　　13．7　　　　31．3　　　　　　　32．9

　　　　　　31．3　　　　19、3　　　31．7　　　　6．3　　　　11．4
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　　　Sources＝［11，2，4，6］1［C1，3L［A1，2L［P2，3，4，5】1［F1］1［K1，2L［」1，2】1［G　ll

　　　Notes＝For　India，CMI　denotes　Census　of　Manufacturing　Industries，which　covers　only28

industries　out　of62industries　in　the　of五cial　Indian　industrial　classi丘cation．
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Cottage Ratio and the Rate of Econolnic I)rog,'ess 

Since our ultimate aim of investigating the size pattern of establisllments is to derive 

suggestions as regards the choice of techniques and scales, a crucial question to be raised 

when any observation has been made with respect to the size pattern is : What are the 
factors responsible for moulding such pattern ? Since this chapter deals with the size pattern 

of manufacturing industries as a whole and this procedure is necessarily crude, we shall give 

some broad and rather intuitive considerations on such factors, without giving prior examina-

tions of the general framework of the analyses. 

In the case of the statistical behaviors of the 'cottage ratio', a hint for explanation was 

already obtained. For a more precise determination of the correlation between the 'cottage 

ratios' as indicated in Table I and the rates of economic progress of the countries concerned, 

a check was done by taking as an indicator of the rate of economic progress the proportion of 

national income originated from the primary industry. Fig l. shows the result : a significant 

correlation between the two. Since a cross-country comparison is often very crude and 

FIG. 1. RELATIONSHIP BETwEEN COTTAGE RATIOS AND DEGREES 
OF EcoNoMlc PROGRESS (SELECTED ASIAIN COUNTRIES) 

ol lOOla 

(1) Persons engnged term 

O O 
,, 
~,~ 
Cl) 

~O 
$, 

50 

X Ceylon (52) 

56 ,~ X India (54) 

57 l'hilippiues 

Ta i IT{In (61) 

52 
" J a pau 

58 

X Hong Kong (60) 

o
 

lOO% 

50 

(2) IVorkers term ._ 

Pak i s tan (55) 

Ceylon (52) 

54 50 - 51 

Ind l~l 

eTa i wan (61) 

52 

58 Japan 

U. S. A. (54) 

West Germany (59) 

50 100"~6 O 50 
Ratio uf national income originated fromPrimary Industry 

Source : For cottage ratio Table I ; for the Primary 
Industry ratio, [G 2] [G 3] and [G 3-1]. 

Notes : National income data used for Ceylon, Taiwan 
are in GDP term ; for Japan NDP. Regression lines fitted 
and their significance are expressed by 

(1) Y= -5.2906+1.2704X, R2=0.7831** 
(2) Y= -5.8794+ 1.6743X, R2=0.9862** 

100% 



18 111TOTSUBASHI JOURNAL OF ECONOMICS [February 
especially, in this case, is based on the cottage-ratio data with a statistical weakness, a 

further test of the correlationship was attempted by the cross'state and cross-prefecture data 

in India and Japan. The results are, as shown in Fig 2, still significant.4 

Yet, even though the 'cottage ratio' could be explained statistically by the rate of economic 

progress, this in itself needs an economic explanation. For this to be successfully done, an 

enormous volume of surveys and studies, which have so far been made in India and Japan 

as regards the organizational and managerial aspects of household or small-scale enterprises, 

shou]d be consulted. However, ~ point pertinent to the question is probably that most of 

the enterprises in the cottage sector consist of those of households which. aim not at profit-

maxinization, but at obtaining (or at least supplementing) the money sufficient to meet the 

FIG. 2. RELATIONSHIP BETwE*EN COT1'AGE RATIO AN'D PER CAPITA INCOME 

a. India (1960-1961) b. Japan (1960) 

~.' -~
 
Er~ 

r) 

C~ 

= 

e 
~, 

S
 ~' 

5 
$: 

E: 

~ 
cr~ 

s F~ 
u' 

'~ 
o' 

~
:
:
 

:::r cLsc' 

Q,~ :;~, 
1<_ -o 
se ~, 
al: 
(D te 
= '1 
u'v' 
ce u'::' 
,~u' 
,,,:' 
F1:' 
~EF~s' 

o~ 
r~re OIL 
S ~' 

~':r 
-e F: 
~c" a'rD 
~:r u'e e-si~ c'D 

50 

-Mani Pur 
/H' P' 
'-O r i ssa 

B iA~"'~ r._~~¥¥t:¥r_hAA ~5amRa i a s tha-

,¥ ¥
 

U' P'/ TriPur 
'-Pun jab 

Mysore 
Madras , 'Guiarat 

Kerala 

Maharashtra 

West BeT]gal 

Delhi 
. 

~~d' 

s~ 
u,o ~5 :. Q' 
o,D 

-91: 
>~.~ 

~& 
:5 

~
 

~
 

~
 

:' 

~ s 
~
 Y~ 

r ,1p 
,,, 

u' 

S
~
 s' 
:: 

c' 
(D 
B
 15 

o r
D
(
1
'
 u' 

S
 
~
 ~
 

H , ,1' 
~ 
8' 

e 
o 
,,, 

1:! 
,, ~
u
'
 o 
5 
u' 

rD 

s 
ol: 
s' 
c'~ 
,) 

~~ 

= 
g
 
$:J 

9~ 
,, 

50 

40 'Yamanashi 

30 .Kag05hinta eNara 

" 'e' 

Aomorie I . 
'~l 

N:lgano 

l O ･1'oyama ' 

,, . 

. Osaka 

Kanagawa . 

the 

f erred 

30, 196~-, p. 

equation, 

logXl=2.488 1 1287log .¥2, 

household 

creases with 

the nature 

results of Indian national sample surveys on household enterprises as can be seen in Table 2. 

First, the smallness of the number of persons engaged per household and of the proportion 

of the hired labor should be noticed. The magnitude shown here of monthly net earnings 

~ For India, per capita state income was chosen as an indicator of the rate of economic progress. 
For Japan, if this indicator is used, the significance is s]ightly reduced, as is indicated in the notes to 

Fig. 1. The reason why the location of Yamanashi Prefecture is out of line is not immediately known. 
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to in 77le Eastcrn F_.cono'nist, March Notes : By fitting linear regression equa-

866. tion, it was obtained : 
Notes : By fitting loglinear rog'rcssron X1=33.5522~0.4557 .¥~._,, R2=0.4612** 
it was obtained that when X2 is represented by per capita prefec-

R2=0.8255** tural income, the resulting equation is 
Xl=32-.8934~0.1228 .Y2, R2=0.3207** 

living expenses. Consequently as the number of such household enterprises de-

the economic progress, the 'cottage ratio' also tends to become smaller. That 

of the household enterprise is related to sustaining farnily living is suggested by 
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from manufacturing activities per househo]d indicates that these households in the rural' 

areas belong to the lowest income group amounting to roughly 20 percent of all the rural 

households. Even in the urban areas, where the situation might seern brighter, such enter-

prising households earn the average income which is only slightly over what is called in India 

a poverty line-the month]y income of Rs. 50.5 Moreover, though these indicators represent 

the national average for tota] industries and total districts, the variations of the numerical 

figure are not large. 

TABLE 2. INDICATORS OF CHARACTERISTICS OF HOUSEHOLD ENTERPRISES IN INDIA 
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Monthly hired labor charges per household : Rs 

Series I. 

(NSS, 1955) 

Rural Urban 

l . 19 

1. 13 

O. Il 

31. 13 

11. 43 

1. 47 

1. 85 

l. 79 

O. 43 

180, 60 

65. 74 

12. 29 

Series II. 

(NSS, 1953-55) 

Rural Urban 
2
.
 
1
 

37. 3 

15. 2 

2. 8 

2
.
 
2
 

236. 4 

73. 5 

21. 6 

Source : [1 6], [1 5-_9] 

Notes : Series I refers to household enterprises smal]er than registered factories (enterprises 

employing less than dO persons with power, or 20 without) as surveyed by Eighth Round Na-
tional Sample Survey and Series II, household enterprises smal]er than those covered by Industries 

(Development and Regulations) Act 1951 (enterprises emp]oying less than 50 persons with power 

or 100 without) as surveyed by Ninth Round NSS. Net earnings are defined as value added 
lcss rent, interest and levies ; it includes hired labor charges and depreciation. One rupee equals 

US $ O.21 in oflicial exchange rate. 

TABLE 3. DISTRIBUTION OF EMPLOYMENT IN MANUFACTURING 
INDUSTRIES BY TYPE OF ENTERPRISES (INDIA, 1955) 

('OOO person engaged) 

Source : P.N. Dhar and H. F. Lydall, 77le Role OJ Small Enterpn~es in I,idian Econolnic 
Development, Asia Publishing House, 1961, p. 3 (cited as special tabulation made for the Plann-

ing Commission from employment data collected in the Ninth Round of the National Sample 
Survey, May-Nov, 1955). 

5 These evaluations are based on those data on percentage distribution of the population by monthly 

household expenditure processed from results of NSS 13th Round. See "Inequalities of Personal Income 

in the Indian Union", Eastern Economist, March 30, 1962. 
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Next. Table 3 will give an idea on the numerical magnitude that such household enter-

prises occupy in the cottage sector : if it may be assumed that the sum of lines (1) and (2) 

corresponds to the cottage sector, the household enterprises accounts for 90% of the cottage-

sector employment in the rural areas, and 76% in the urban areas. 

As another explanation of why the cottage ratio and the rate of economic progress are 

correlated, it may be argued that the cottage sector is protected by a form of market imper-

fections, namely the localization of the product market, the extent of which, in turn, is a 

function of economic progress. This argument may further be strengthened by an observa-

tion that the products manufactured in the cottage sector are generally heterogeneous from 

those in the factory sector, e.g., gur (native sugar), bidi (native cigarretes) and handwoven 

sary in India ; they are protected by the taste of local people still largely ignorant of or un-

accustomed to the mill-made products.6 

In contrast to the previous explanation which placed emphasis on the difference in organiza-

tiona] principles, this may be deemed as focussing on the relative strength of competitive posi-

tions, between the cottage and the factory sectors, and in this sense these two explanations are 

not mutually exclusive. However, as for the relative importance of these two explanations, the 

first seems to be greater at least in the experience of Japan in recent years. In Fig. 5 (p. 27), 

over-time changes in the cottage ratios for Japan are shown by separating them into those of the 

size classes with 1-9 and l0-29 persons. It shows clearly that the relative weight of the former 

size class decreased with the progress of the economy, while that of the latter increased. 

Although this seems to be consistent with the former expianation, it may be not with the 

latter, since the latter explanation in terms of the localization of market should be applicable 

not only to the household enterprises but also to the other small-scale enterprises in the cottage 

as we]1 as in the factory sectors. And while the cottage sector may be more appropriatelly 

represented by the size class with 1-9 persons, that with l0-29 persons includes the smallest 

6 This market localization hypothesis yields as its corollary a hypothesis that in the economy with a 

relatively high rate of growth (especial]y due to the faster growth of agriculture), the cottage ratio is also 

high, compared with the economy in the same stage of economic progress but with the rate of growth 
lower. This is because of the fact that, given the difficulties for the factory products to intrude into the 

local markets as we]1 as the length of time required for the factory sector to expand its productive 
capacity, the magnitude of benefit accruing from the increase in demand is the larger for the cottage 
sector, the higher is the rate of ec.onomic growth. However, the writer's attempt at testing this hypoth-

esis has not so far yielded slgnificant results. For this attempt, the rate of growth of the per-capita state 

or prefectural income (or gross agricultural income) was added as another explanatory variable to the 
regression equations, which are described in the notes to Fig. 2. Using the same notations as before, and 

denoting further the rates of growth in such incomes as X3 (total income) or X4 (gross agricultural 

income), the following equations are obtained : 

India (.¥~3 is taken from the same source as X2 : the rate of growih between 1955-56 and 196(~61) 

log X1=-2. 6141- 1. 2251 Iog X2+0' 1098 Iog X3 R2=0. 8366 

(O. 3389) (O. 1614) (O. 1095) S2=0. OI09 
Japan (X3 is taken from [J 6] ; the growth rate between 1955 and 1960. X4 is taken from Ministry of 

Agriculture and Forestry, Repo,'t on the Far,n Ec0,10"lic Su'~,ey 1957 and 1960, Tokyo, 1959 and 

1962 ; the growth rate between 1957 and 1960) 

X1= 31 . 6720-0. 4489 X2+0' 0093 X3 R2=0. 3999 
(7. 2893) (O. 1248) (O. 0583) 

Xl=33. 1661-0. 4550 X2+0' 0031 X4 R2=0. 4612 
(9. 1042) (O. 0770) (O. 0707) 
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size class of the factory sector. On the other hand, however, it may be contended that since 

Fig 5 shows the economic behaviors of Japan in recent years where the formation of the 

national economy is nearly complete, the same behaviors do not apply to such underdeveloped 

economies as India, and here even the relative weight of the latter size class may decrease 

with the delocalization of market accompanying with the economic progress. This is a problem 

yet to be determined. 

Electl-Ification alid its hnpact upon the Facto,~y Secto,' 

Since the investigation of size classes in the factory sector does not yield distinct, common 

patterns at the level of whole manufacturing industries, it might seem that there is no need 

at this stage to explore some of the common determinants of size patterns in this sector. 

However, the writer attempted an investigation of the impact of the spread in the use of 

electricity upon the size patterns in this sector, mainly by a suggestion obtained from Professor 

M. Shinohara's survey on the Japanese literature as regards small industry.7 Although the 

investigation has yet been inconclusive, some remarks seem to be worth-while making. 

According to Shinohara's survey, there was no practice before 1910 (in other word, in the 

Meiji period) of using the term 'small-medium enterprises' which is now so popular in Japan ; 

there was only the term 'small industry' or 'indigenous industry' as contrasted to 'big' or 

'mechanized' industry ; the word 'small-mediurn enterprises' made its appearance from the 

end of the Meiji period to the World Depression of 1930's. This is said to be partly because 

of the fact that during the period these small enterprises underwent a fairly widespread 

mechanization and many of them advanced themselves into the class of medium industry. In 

TABLE 4. THE RATIO OF THE NUMBEI~ OF ES'rABuSl~MEN'rS UsING PowER 
TO THE TOTAL NUMBER OF ES'I'ABLISHMENTS 

Sources : [J 2], [1 1, 15-1, 15-2, 15-3], [F I] 

Notes : l) For Japan, the size class is 10-29, 2) For Japan, 30-49, 3) Total excluding 
1-4 class. 4) Origina] figures are given in terms of the number of firms. 5) Indirectly cal-
culated by the writer on the basis of information given in the above sources. Especial]y im-

portant among such information is the one given in [15-3] p. 6, which states that, of the house-

hold enterprises employing less than fifty persons (when use of power ; in case of not using 

power less than 100), roughly 1% uses power in rural areas and about 3% in urban areas. 

7 Miyohei Shinohara, Survey of Japanese Literature on t/,e S,,,all Indusny, with Se!ected Biblio~'raphy, 

Tokyo 1964 (mimeographed). 
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TABLr･_ 5. PER CAI･ITA ELECTRICITY PRODUCTION OF SELECTED AslAN COUNTRIES 

(unit : KWH) 

Per capita 
production 

17. 8 

Country 

Indonesia 

Year 

l 959 

Per capita 
production 

ll, 9 

Source : For the figures of 1959, [G 7] ; for historical series of Japan, total electricity pro-

(luction is from Ryoshin Minami ; P,-ovisional F~sti,nates of Indexes of FJectl-icity Rates (1907-

10CO). Rockefeller Project Series. . IER. Hitots. ubashi University, 196~_ (Mimeographed) and total 

I]opulation from [J 8]. 

orc]er to check these observations, the writer has- prepared Tables 4 and 5. As- it is evident 

from the former table, the relative weight of those establishments using power rapidly in-

creas. ed in the smaller size classes during 1909 to 1929, rn parallel with this the spread of 

the use of electricity is observed in the latter table as especially rapid during this period. 

¥Vhile the census of manufactures is. not available for the period before 1909, such spread 

of motive power and especially of electricity may have resulted in a shift in the size pattern of 

the factory sector, so that the small and medium size classes became relatively more important 

as we have already seen in Table 1. And, to be more important, the fact that for some 

countries such as India and Pakistan, the small and medium sizes of the factory sector is 

relative]y few may possibly be explained by the backwardness in their uses. Logically, these 

hypotheses possess an aspect of truth, since the spread of motive power and especially of 

relatively cheap electricity is likely to strengthen the competitive power of the small and 

medium size classes as against the big one. 

From the columns of India and Taiwan appeared in Tables 4 and 5, it will be observed 

that the spread of motive power and electricity in contemporary India is in a similar stage to 

that in Japan around the period 1909 to 1914 ; and in Taiwan in a similar stage to Japan in 

the early 1930's. It might seem then that the relative thinness and thickness of the small and 

medium size classes in the two countries are related to the spread of motive power and 

electricity. However, the relationship between the two variables is to be studied further. And 

as far as it was investigated by the cross-state or cross-prefecture data of India and Japan 

(for 1909, 1914 and 1919), no correlation has so far been found.8 

8 At this stage of the writer's study, the poor result seems to be explained by the difiiculty to find statistical 

indexes reflecting the spread of electricity and motive power appropriately. However, this may be due to 

the shortcomings of the hypothesls. Thus, for instance, in one of the writer's studles related to this 

hypothesis, he found that indexes of the spread of electricity appeared to be correlated more closely with 

the number of employment per thousands of population in the medium size establishments rather than 
with the ratio of employment in the medium size estab]ishments in the total factory sector employment, 

as far as Indian and Japanese data (1909-1919) are used. And the similar correlation seems to exist even 

for the big size class in case of India. 
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III. Size Structure by ludustrles 

On the basis of the finding in the last chapter that the behavior and its determinants 

of size structure in manufacturing industries are quite likely to differ between the cottage and 

the factory sectors, investigations of size structures by industrial branches, will be made sepa-

rately for these two s-ectors in this chapter and in the following_ one. 

Cottage Sectol-

First, the properties of size structures in the cottage sector were investigated in terms 

simply of the 'cottage ratio' by industry, and of the ratio ,of the number of employment in each 

respective industry within the cottage sector to the whole employment of that sector (the 

latter ratio is hereafter called the 'component ratio of cottage sector' by industrial branch). 

While the data for making such analysis on the basis of international comparison are much 

more limited than in our previous discussion (e.g., Table l), Tables 6 and Figures 3 and 4 

were constructed for these two ratios.9 From these it is observed that : 

(1) The ranking of industries in terms of the 'component ratios of cottage s. ector' seems 

to be fairly similar among the Asian countries, if the grouping of industries are made as 

done in Table 6. This grouping followed in fact the one used in an Indian national sample 

survey on the household enterprise smaller than the registered factories ; this survey was made 

TABLE 6. COMPONENT RATIOS OF COTTAGE SECToR BY MAJOR 
INDUSTRIAL GROUPS (SELECTED ASIAN CoUNTRIES) 

%
 

Notes : 1) Establishments employing less than 10 persons when using power, but less than 
20 when not using power. Non household enterprises such as cooperatives, joint stock companies 

or public bodies were also left out. 2) ISIC 1-digit number. 

Sources : same as those in Table l. 

9 Attention should be paid to the fact that, for many countries, the data for whole range of the cottage 

sector are not available ; as a result the comparability problems remain. As regards the figures of Burma, 

it should be noted that the coverage of areas is limited to those where the g overnment effectively con-

trolled in the period of civil warfare. 
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FIG．3．　CoMPoNENT　RATIos　oF　CoTTAGE　SECToR　BY　ISIC2－DIGIT　INDusTRIEs
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FIG. 4. COTTAGE RATIOS OF ISIC 2-DIGIT INDUSTRIES 
(1) (The number of ernployment in size class 1-9 persons) / 
(the nulnber of total emp]oyment) 
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for the purpose of identifying major industrial branches into which these enterprises tend to 

concentrate. There remains some ambiguity, however, in the statistical correspondence of this 

grouping to the 2-digit grouping in the UN's International Standard Industrial Classlfication 

(ISIC). The table, however, seems to suggest that in most Asian countries including Japan, 

major industries in the cottage sector are all common ; namely, first, the food and reiated in-

dustries, secondly, the clothing and related industries and, thirdly, the housing material and 

related industries. The weights of industries of other categories, mostly producers' or capital 

goods categories, are relative]y small. When the grouping of industries is made in greater 

detail, such similarity among countries of the "component ratios of cottage sector" is reduced. 

But a broad similarity appears to be observed even in Fig. 3, where the grouping industries 

are made by the 2-digit industrial classification in ISIC and where the order of industries is 

arranged according to the ranking of the ratio in Japan 1958. 

(2) As regards the ranking of the 'cott~ge ratios' among industries, the irregularity 

among countries prevails. In Fig. 4 showing the cottage ratios of ISIC 2-Digit industries, 

however, some_broad patterns may be observed : first, the cottage ratios are generally higher 

in the food, clothing, housing material and re]ated industries and lower in the producers' and 

capital goods industries, and second, the differentials between the cottage ratios among these in-

dustrial groups are in general larger in the less developed countries than in more developed 

countries. Exceptions_ to these rules appear to be largely explained by specific importance in 

imports or exports of the commodities concerned in such irregular cases. 

For the purpose of checking the relevance of these findings from cross-country analyses 

in terms of over-time tendencies, time-series data for Japan were investigated and in generally 

good results were obtained. Here only one of the results is presented in Fig. 5, showing the 

over-time changes of cottage ratios by industry for the period for which census. data are 

available for the size classes indicated. From this it will become clear that in the industries 

of consumer goods category, the ratios are higher in earlier years but their rate of decline 

rapid while in the industries of producers' and capital goods categories,'the reverse is the 

case. This observation holds with much more strength, if the focuss is placed on the size 

class with employment of 1-9 persons. 

Factory sector 

Investigations of size structures by industries in this sector are made in terms of, firstly, 

whether, in each country with available census of manufactures data, a modal size with a 

significant industrial concentration is observable, and, secondly, the extent to which the modal 

size, when observable, coincides or differs among the countries concerned. Before describing 

the results, however, an elaboration of the working rules adopted is in order. 

(1) For observing the modal size, a special method which is suggested by Professor 

Steindle was used :lo in order to overcome a difEcu]ty arising from the arbitrariness of size 

grouping in the census data, the number of persons engaged in any size class is discounted 

by the ratio of (th!e logarithmic value 0.30103)~(the logarithmic value of that size range), and 

the size class with the largest number of persons, thus calculated, is considered as the modal 

size.11 

10 Joseph Steindle. Slnall and Bl~ Business Oxford Univ. Press 1947. 

11 When dealing with the largest size class in the census data, Steindle simply ignored it. In this study, 

however, we assumed that the establishments in this class are distributed within a hypothetical range 
calculated by doub]ing the average per establishment size in employment terrn. 
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FIG．5． OvER　TIME　CHANGEs　IN　CoTTAGE　RATIos
　　　　　　　（Japan，1939－1958）
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　　　　Notes＝Cottage　sector　referb　in　this　table　to　the　establishments　with

employment　up　to29persons，

　　　（2）　For　assessing　the　degree　of　concentratlon　of　persons　engaged　into　the　modal　size，an

interquatile　range　was　used；when　an　interquartile　range　is　less　than　O．6020610garithmically，

and　the　bi－modal　size，even　if　it　does　exist，is　not　substantial，the　concentration　is　considered

high，

　　　（3）　Intemational　comparison　of　size　pattem　is　made　by　classifying　various　size　classes

into　the　three　major　classes　l　small（20－49），medium（50－499）and　large（500一），　Speci五cally，
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when the modal size with a fairy high concentration is found in the same major class in both 

India and Japan, this industry is designated as having a "prevailing size ".12 

For the purpose of illustrating the first step of this investigation, Fig. 6 is drawn. It 

compares size structures of five Asian countries as well as the U.S. as regards four -9-digit 

FIG. 6. COMPARISONS OF SIZE STRUCTURES OF FACTORY SECTOR 
BY SELECTED INDUSTRIES (Slx ASIAN COUNTRIES AND THE U.S.) 
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Notes : Size classes shown in the brackets under the title of each dia-

gram indicate either the lacking intermediate classes (Taiwan) or that the 
figures for those c]asses are hidden in the census publication (Philippines). 

12 The name "prevailing size" was borrowed from Professor P. Sargant Florence in his 'rhe Logic oj 
Bnlish and Alnen~an Industry (Revised editlon), London, 1961, pp. 22-3, though the definition and the 

method of measurement are not exactly identical with his. 
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manufact皿ing　industries　of　ISIC．　Size　classes　and　distribution　of　persons　engaged　are　in・

dicated　by　theτule（1）above，By　carefully　looking　at　the　diagram，the　compamtive　size　pat－

tems　of　these　industries　will　be　broadly　understood．　However，more　precise　descriptions　of

those　are　made　in　Table7，together　with　those　of　other　fourteen2－dlgit　manufacturing　in・

dustries．From　this　we　observe　that：

　　　　（1）For　seven　industries　listed　in　Iines　I，II　and　III，identical　modal　sizes　exist　between

India　and　Japan，even　though“prevailing　sizes”are　di伍cult　to　observe、If　the　rule　for　com・

parison　is　relaxed　a　little　bit，printing，apparel，machinery，and　petroleum　may　also　be　in・

cluded　in　the　industries　of　this　category．　Of　the　remaining　six　industries　in　IV，the　Indian

size　pattems　are　generally　deviated　toward　bigger　sizes。

　　　　（2）　As　compared　with　India　and　Japan，the　size　pattems　in　Pakistan，the　Philippines，

Taiwan　and　South　Korea　with　respect　to　the　industries　in　I，II　and　III　are　generally　lopsided

toward　the　smaller　sizes．For　the　industries　in　IV，however，the　size　pattems　in　these　coun・

tries　are，like　those　of　India，deviated　rather　toward　blgger　sizes　than　those　of　Japan．An

exception　is　South　Korea，which　shows　in　general　similar　pattems　to　Japan．1a

　　　　（3）　Contrary　to　these　four　countries，the　modal　sizes　in　the　U．S，of　tlle　industries　in　I，

II　and　III　are　observed　to　be　mucll　bigger　than　those　of　India　and　Japan．　This　appears　to

apply　even　to　the　size　pattems　in　the　industries　in　IV　l　but　in　this　group　low　concentrations

or　dispersions　of　employment　are　in　general　observed　in　a　similar　way　as　in　the　other　countries

in　Asia．

　　　　Since，however，each　respecしive2－digit　industry　are　considered　as　a　composite　of　many

industries　manufacturing　broadly　similar　but　actually　heterogeneous　products，it　is　quite　pos－

sible　that　the　size　pattem　of　an　industry，de6ned　in　a　more　rigid　sense，becomes　obscure．Lest

we　should　be　misled　by　such　shortcomings，further　investigations　were　done　as　regards303・

digit　industries，the　selection　of　which　was，however．conditioned　by　the　availability　of　data　in

the　Indian　censuses．Although　these　lndustries　are　still　composites　of　heterogeneous　industries，

exemplined　by　the　cases　of　the　sugar　industry　as　a　composite　of　traditional　gμr－making　and

modem　sugar－re五ning　and　of　the　ship－building　industry　as　a　composite　of　wooden－boat　build－

ing，steel－ship　building　industry　as　well　as　repairing　of　boats　and　ships，these　are　perhaps　the

industry　data　in　the　most　disaggregative　level　in　so　far　as　censuses　of　manufactures　are　to

be　relie〔l　upon．Unfortunately，data　for3－digit　industries　are　available　only　for　Taiwan，South

Kore＆as　well　as　for　India．Due　to　the　spatial　limitation，tabular　descriptions　of　the　investiga・

tion　are　omitted，except　for　Table8whlch＆ttempts　a　comparison　of　Japanese　and　Indian　size

pattems，However，together　with　certain　other　sets　of　comparisons，one　may　observe　that：

　　　　（1）　As　compared　with　the　previous　cσmparisons，relatively　more　cases　of　identical　size

pattemscanbefound3amongthese，tenindustrieslistedinAal，AaIlandAaIIlhave
“prevailing　sizes”，

　　　　（2）　If　the　three　broad　grouping　of　the　size　classes，which　we　have　arbitrarily　chosen　for

determining　whether　there　exlsts　an　identical　size　class，is　revised　to　allow　for　a　more　detailed

grouping，Indian　patterns　are　generally　lopsided　to　larger　size　classes，as　is　the　case　in2－digit

industries。　Together　with　industries　of　varying　sizes，only　four　industries　are　observed

where　the　Indian　pattems　are　leaned　toward　smaller　size　classes　l　namely，wheat　nour，hosiery，

　13The　check　of　the1963Census　of　Mauufactures　may　yield　a　di仔erent　result，as　is　suggested　by　a

comparison　of　overall　size　struct皿es　of　total　manufacturing　industries　in1957and1963as　shown　m

Table1，The　writer　has　not　yet　done　it，
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PATTERNS OF 19 INDUSTRIES OF 2-DIGIT IN 
(Slx AslAN COUNTRIES AND THE U.S.) 

UN'S ISIC. 

[February 

Notes : Abbreviations for countries are A : Pakistan, 
South Korea, I : India and J : Japan ; con.: concentration, 

Source : Same as in Tab]e 1. 

P: 
mod. 
the Philippines, 

: modal size and 
F : Taiwan, K : 
disp.: dispersed. 

/ 



1966] cuolcE OF TECHNIQUES AND CnOICE OF INDUSTRIES 31 

glass and tanning. 

(3) As compared with the common patterns in Table 8, the South Korean pattern leans in 

general to smaller size classes as it did in the case of 2-digit industries ; ,in Taiwan, however, 

the pattern seems to be lopsided to larger size classes than in Japan, though her census data 

lack several of the 30 industries concerned. ~ 

TABLE 8. SIZE PATTERNS OF 30 INDUSTRIEt;- OF 3-DIGIT IN UN'S ISIC 
(JAPAN FOR 1958. INDIA FOR 1956) 

Size Pattern 

A. Common pattern for the two countries 
a. Industries with all size classes 
I. Concentration into big size class 

II. Same, but with bi.mod, in small 

III. Same, but with bi-mod. in med. 

IV. Dispersed 

b. Industries with big size clas5 
l. Mod. in medium class, but with bi.mod. 
in small class 

II. Concentration into small class 

III. Mod. in small, but fairly dispersed 

IV. Disperscd 

B. Varying moda] classes 
a. Industries with all classes 

b. Industries with big size class lacking 

Notes : * For Japan fairly dispersed. 

** In Japan, the size class 

(4) Upon examinations of long-term 

was found that the industries in which 

sugar, vegetable oil, wheat 

industries, on the other hand, 

dustry which transformed during 

catered for the domestic market ; and 

after the Secorid World War. Industries 

shipbuilding and glasses. 

Industries 

500-999 exists. 

changes in the size patterns in Japan since 1909, it 

modal classes became larger are quite common ; e.g., 

flour, soap, petroleum refinery, cemment and automobile. In some 

the modal classes became smaller ; among these, tea was an in-

these periods from an export industry to an industry mainly 

cotton spinning is marked by the rapid automatization 

with unchanged size patterns were iron and steel, 
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I V . Determinants of Size Stru cture by lrdustries 

When we considered in Chapter 2 the determinants of size patterns of the manufacturing 

industries as a whole, we postphoned a general consideration as regards such determinants 

and relied mainly upon our intuition. Before going into the investigation of this chapter, 

however, such consideration has to be attempted. In doing this, attention is focussed upon 

the size pattern of a single industry in the economics sense. 

Now, Iet us describe the determinants of it in the form of a general summary : 

A. Technological factors from the economics point of view : factors of this category should 

be approached especially from the following respects : 

(1) Degree of divisibility of the capital equipment in use-this is related to the problem 

of continuity of the production function in respect to the capital equipment. 

(2) Proportionality or disproportionality of the volumes of capital equipment, raw mate-

rials and labor to the volume of output-this is related to the problems of economies 

or diseconomies of large scale production. 

(3) Substitutability between labor and the capital equipment in use. 

(4) When different techniques exist for an industry, their varying properties should be 

assessed in terms of the above three factors. 

The smallest possible size of an establishment in an industry will be determined by the 

minimum volume of capital equipment conditioned by factor (1). Elements of economies 

of sca]e by factor (2) will affect the location of modal and, some times, even prevailing 

sizes. Factor (3) is considered to assume importance in cases where the capital equil) 

ments in a process of production consist of a set of principal and subsidiary equipments 

and the latter equipments may be substituted for by labor.It In such cases, and especially 

when the proportion of the subsidiary to the total equipments is large, it becomes possible 

that the modal size and the degree of concentration vary depending upon the relative 

prices of labor and capital goods. 

B. Economic factors 
(1) Factors related to the input markets-the pertinent point is : (1) what are the relative 

prices of various inputs, which are supposedly determined by the factor proportion~; 

provided that conditions of the perfect market prevail ; (2) to what extent they are 

modified by market imperfections of various kinds and how factor mobilities are 

affected by the same imperfections. 

(2) Factors related to the product market-the size of national market and its possible 

localization due to market imperfection are important in this respect. 

(3) Factors related to international trade-comparative advantage or disadvantage, or 

the competitive position of a domestic product affects also the size structure, through 

its influence upon the size of demand. In this regard, the competitive position refers 

not only to the present one, but, perhaps to be more important in the case of de-

liberate economic planning, to the prospective one. 

14 We assume here that the principa] equipments in the process cannot be substituted for by labor. The 
substitution of subsldiary equipments by labor is widely observed in the big factories in present-day 
underdeveloped countries. The writer once studied this problem in the Chinese context. S. Ishikawa, 
Choice of Techniques in Mainland China, The Developing Economies, Preliminary Issue No. 2. Sept.-
Dec., 1962, pl)' 23-56. 
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C。Institutional　factors：the　problem　is　whether　the　initiator　of　an　investment　project　ls　a

　　　household　whose　aim　is　merely　sustaining　lts　family　living，or　the　enterprise　with

　　　object　of　profit－maximization，or，丘nally，public　enterprise　whose　objective　is　govemed

　　　by　the　national　economic　interests．

D。Other　factors　such　as　the　endowment　of　natural　resource　and　the　size　of　the　nation．

In　the　investigation　in　Chapter20f　deteminants　of　the　size　pattems　of　entire　manufacturing

industries，we　have　focussed　our　attention　exclusively　on　a　few　of　the　above　factors．Thus，

in　the　case　for　the　cottage　sector，the　institutional　factors　and　the　factor　of　impe㎡ect　product

market　were　stressed；the　relative　spread　of　motive　power　and　electricity　in　use，which　was

noted　in　reference　to　the　factory　sector，is　related　to　the　technological　factor（3）as　well　as　to

the　economic　factor（1）．　In　the　studies　on　determinants　of　size　structure　by　industry，the

working　and　its　relative　merit　of　each　respective　factor　were　attempted，although　in　the　fo1・

10wing　the　results　of　the　studies　will　be　described　necessarily　on　a　selective　basis．

Co吻9ε30660プ

　　　The　problems　to　be　clari丘ed　as　regards　this　sector　are＝（1）why　the　ranking　of　industries

in　terms　of‘component　ratios　of　cottage　sectoゼis　fairly　similar　among　the　countries　so　that

the　ratios　are　higher　in　the　consumer　goods　industries　and　lower　in　the　producers’and　especi・

ally　capital　goods　industries　l（2）why　the‘cottage　ratios7among　the　industries　appear，though

Iess　distinctly，to　be　roughly　in　the　same　order，while　the　more　underdeveloped　the　country

under　question　is，the　larger　are　the　differentials　in　the‘cottage　ratios’l　and　（3）why　these

observations　apply　in　the　over。time　series　as　well　P

　　　Upon　exam1nations　in　the　light　of　the　above　factors　determining　size　structure，the　per・

tinent　points　seem　to　be　followings：

（1）Most　fundamental　factor　is，as　described　in　respect　to　the　size　stmcture　of　industries　as

a　whole》that　the　enterpr三ses　in　this　sector　are　mostly　households　with　the　aim　of　sustalning

family　living；the　proposition　developed　previously　as　regards　the　correlation　between　the　cot・

tage　ratio　and　the　rate　of　economlc　progress　seems　to　hold　in　the　by・industry　studies＆s　we11．

（2）　As　one　of　the　important　results　emerging，the　cottage　sector　cannot　choose　techniques

requiring　a　m董nimum　volume　of　fixed　and　working　capital　which　is　beyond　their　capacity　to

finance　by　themselves　or　to　borrow　with　their　credit－worthiness．　It　follows　that　the　enter－

prises　in　this　sector　tend　to　concentrate　in　the　industries　whose　minimum　requirement　of

capital　is　relatively　small，and　that　the　industries　with　relatively　big　amount　of　minimum

capital　requ1rement　are　avoided，even　though　the　pro丘tability　or　the　eaming　power　of　invested

capital　is　expected　to　be　higher　in　the　latter　and　lower　in　the　former．

（3）　The　institutional　factor　requires，on　the　other　hand，that　the　industries　chosen　in　this

sector　must　guarantee　the　enterprises　a　certain　Ievel　of　minimum　eamings　for　sustaining

household　living，　As　one　of　the　factors　determining　the　eaming　per　enterprise　or　per　unit

capital　equipment，one　may　conceive　of　relative　eaming　power　of　the　capital　employed　in　the

cottage　sector　to　that　in　the　factory　sector，　This　factor　works　not　in　the　usual　way　where

competition　takes　place　among　the　modem　enterprises，but　in　such　a　way　that　the　e伍ciency

of　the　modem　enterprises　determines　the　prevailing　market　price　of　the　product，and，through

it7the　eaming　power　of　the　cottage　sector。Therefore，the‘component　ratios　of　the　cottage

sector’tend　to　be　larger　for　those　industries　where　the　superiority　of　eaming　power　of　capital

in　the　factory　sector　to　that　in　the　cottage　sector　is　less　marke（1．
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　　　　There　are　other　factors　as　wel1：factor　market　conditions　discriminating　the　cottage　sector

（such　as　higher　rates　of　loan　interest　l　higher　prices　of　raw　materials）and　product　market

conditions　which　in　cases　of　localization　of　market　favors　in　general　the　cottage　sector．How－

ever，there　seems　to　be　no　reason　to　consider　that　the　former　works　in　differential　ways

among　the　industries　in　the　cottage　sector，though，in　cases　of　the　latter，consumer’s　taste

favoring　the　traditional　products　may　work　only　in　the　consumer　goods．

（4）ln　regard　to　the　relative　positions　of　the　industries　in　this　sector　concerning　the　minimum

requirement　of　capital　per　household　enterprise　and　the　eaming　power　of　the　capital　employed，

there　seems　to　have　been　a　consistent　tendency　over　time　that　the　consumer　goods　industries

were　fav（》red　in　the　cottage　sector　as　against　the　producersフand　capital　goods　industries．

This　is　because　of　the　following　reasons．　In　the　cottage　sector，there　has　so　far　been　no

appreciable　change　in　techniques∋those　in　use　are　almost　all　out－moded，however　advanced

once　they　may　have　been　at　one　time　in　modem　history．　In　the　factory　sector，though　the

technological　progress　was　in　general　very　rapid，it　was　more　so　in　the　producers’and　especially

in　the　capital　goods　industries　and　less　so　in　the　consumers’goods　industries，excepting　per・

haps　those　of　consumer　durables　in　recent　years．

　　　　In　Table9are　shown　selected　indices　of　the　techniques　which　are　in　use　in　the　cottage

sector　in　Indla。These　data，which　belong　to　engineering　data　of　a　kind，are　excerpts　from

l）r．K．Prasad’s　laborious　work（referred　to　in　the　same　table）．While　we　do　not　intend　by

these　to　present　full　substantia“on　of　the　above　inference，these　are　expected　to　give　some　idea

about　iし；especially　important　are　the　magnitudes　of　minimum　capital　requirements　and　annual

eaming　per　unit　of　production（enterprise）as　classined　by　techniques　and　industries　l　moreover，

the　relationships　between　the　magnitudes　and　the‘cottage　ratios’of　respective　industries　are，

though　numerically　crude，of　some　importance　also．Thus，for　instance，as　for　the　handspin・

ning　industry　whose　eamings　per　unit　of　production　are　very　small，the　cottage　ratio　is　also

very　small，though　capital　requirements　are　among　the　smallest　l　as　for　handmade　paper，the

cottage　ratio　is　the　smallest　because　of　the　double　reasons，∫．o．，large　capital　requirement　and

negatiVe　eεlrningS．15

翫‘孟oぴS薦or
　　　　ln　this　section　explanations　should　be　given　to　the　statisticai　observations　in　the　last　chapter

＆s　regards　the　factory　sectorl　namely　that　in　many　industries　which　are　classined　as　heavy　in・

dustries，modal　size　classes　are　consistently　found　in　the　big　size　class　both　in　India　and　Japan　l

in　other　industries，size　pattems　are　characterized　either　by　varying　modal　sizes　or　by　heavy

dispersion　l　but　in　the　cases　of　varying　modal　sizes，Indian　modal　sizes　generally　lean　to　the

larger　side　l　as　for　the　other　Asian　countries　with　the　exception　of　South　Korea，the　size

pattems　of　tlie　heavy　industries　are　in　general　lopsided　to　the　medium　size　classes，and　those

of　the　other　industries　are　to　larger　size　classes　than　those　in　Japan。

　　　　Summarizing　the　examinations，it　may　be　s＆id　that：

（1）The　enterprises　in　this　sector　are　mostly　private　corporations　aimlng　at　pro丘t．maximiza一

ユ51n　his　Chapter　Qn‘Techniques　of　the　Cotton・Weaving　Industry　in　India’，Professor　A，K．Sen　discussed

the　problem　of　choice　among　different　techniques　of　cotton・weaving　in　terms　of　the　criterion　of　growth

potential　of　national　economy（Sen，Cho6‘6げ7セ‘hπfg灘5，Basil　Blackwell》Oxford・1960・pp・102－114）・

While　the　writer　agrees　with　Sen’s　contentlon，he　also　feels　it　important　at　this　stage　of　discussions

on　the　choice　of　techniques　to　note　observed　facts　as　described　in　the　text．　The　reason　is　tQ　be　in－

dicated　in　the　last　chapter　of　this　papeL
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TABLE 9. SELECTED INDICES BY TECHNIQUES AFFECTING THE CHOICE OF 
TECHNIQUES IN COTTAGE INDUSTRIES (DATA BY P. N. DHAR) 

35 

Source : Kodamath Prasad, Technological Choice under Developmental Planning: A C.ase 
Study in the Slnall Scale Industries of India, Popular Prakashan, Bombay, 1963, pp. 88-147, 45. 
Remarks : In all the cases listed above, the ~nnual earning of the production unit is derived 
without counting the renumeration to the owner and his family into the cost ; in the case of 
wage employment, the owner is assumed not to work as worker For computation of the cost, 
those funds for obtaining fixed and working capital are borrowed by paying an interest of 16% 
per annum, which is higher than that prevailing for factory sector ; the price of product is as-
sumed to be equal to that of the similar factory product, except the cases of D 1, D 2, I and J 2 ; 
the prices of raw materials are assumed genera]ly higher than those prevailing in the factory sector. 
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tion，with　the　rest　consisting　of　state　enterprises　whose　objective　may　be　considered　as

maximizing　long・run　national　economic　interests；

（2）With　respect　to　market　conditions，there　are　a　number　of　dimculties　to　assume　perfect

competition，especiany　because　the　conditions　of　factor　supplles　vary　from　state　to　private　enter・

prises，and　from　a　private　enterprise　of　one　size　to　another　with　a　different　size。Compe砒ive

assumption　holds，howev亀r，to　a　much　greater　degree　th＆n　in　the　case　of　cottage　sector。

（3）Especially　lmportant　factors　affecting　size　pattems　of　this　sector　seem　to　be，吻’56，techno－

1・gicalc・nditi・nsg・vemingtheindustry，58ω”4，pr・ductandfact・rprices，孟hか4，thesize・f

the　national　economy　and，声μπh，long・run　intemational　competitive　power　of　the　industry，

（4）　These　four　factors　will　explain　the　above・ment玉oned　size　pattems　ln　the　following　way：

　　　　a．In　those　industries　in　which　modal　size　classes　and　especially‘prevailing　size　classes’

　　　　　are　found　in　the　big　size　class，as　is　commonly　the　case　in　India　and　Japan，technological

　　　　　factors　such　as　the　economies　of　scale　or　the　indivisibility　of　capital　equipment　tend　to

　　　　　　play　a　dominant　role　over　the　prices　factor．In　most　of　the　other　countries　in　Asia，

　　　　　smaller　sizes　of　national　economies　work　as　a　factor　prohibiting　these　industries　from

　　　　　acquiring　the　econom圭es　oHarge　scale　production．

　　　　b．In　those　industries　whose　modal　sizes　vary　between　India　and　Japan，either　the　sub・

　　　　　stitutability　of　the　factors　of　production　prevails　or　indivisibility　of　capltal　equipment　and

　　　　　element　of　the　economies　of　scale　become　less　important，with　a　result　that　the　relative

　　　　　　prices　of　factors　and　the　product　price　tend　to　assume　an　equivalently　larger　importance

　　　　　　in　determining　size　pattems．16　Since，however，the　emerging　countries　endeavor　to

　　　　　　promote　new　industries　with　su伍cient　intemational　competitive　power　and，at　any　rate，

　　　　　the　optimum　size　of　an　industry　is　in　general　becoming　larger　over　time，the　modal

　　　　　　size　classes　in　these　countries　tend　to　be　larger　in　many　industries　than　those　in　Japan，

　　　　　　which　is　a　relatively　older　industrialized　country　by　now，
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Since, however, our explanations has placed so much reliance upon the existence or non-

existence of the economies of large scale production, a further elaboration of the point and 

some empirical checking may be desirable. Let us begin with a model of Professor Steindle 

describing the relationship between the profitability and the scale of production.lT This model, 

which seems much more useful for considering the economies of scale than that which as' 

sumes a production function of a specific nature, may be summarized diagramatically in Fig. 7. 

In this figure, the east axe measuring the annual productive capacity of an establishment 

(z), the north the ratio of total costs (1T) tp the amount of sale (s) and the south the ratio of 

capital (1) to the amount of sales. By assuming 

7T (i) -= (z) where F! <0, and s
 

(ii) I 
T = ep(z) where c' > o, I B 

the optimum size of an establishment, which is defined as the size yielding the largest value 

of profit-capital ratio e(= s 1 IT ), may be determined. In the diagram, this size is identified 

as the magnitude of oa at which cd equals ab ; for any size smaller than this magnitude, cd< 

ab and e becomes larger as the size increases ; For any size smaller than this, the reverse is 

the case.19 When the price of the product decreases with the costs of inputs unchanged, the 

F(z) curve shifts to F(z)*, and as a result the optirnum size moves to oa*. 

In order. however, to go one step further to make this model useful for our examination, 

fust, in relation to eq.(i), the total cost must be broken down and each cost item analysed in 

relation to the capacity of production, and, second, a limiting condition in eq.(ii), i.e., c'>0, 

must be relaxed. These may be done in the fo]lowing way : the total cost is defined as 

(iii) Ir=PrR+wL+K(JL+i) 
n 

where notation p. is the price of composite raw material ; R, the volume of those ; w, the 

wage rate ; L, the quantity of labor ; i, the annual rate of interest ; K, the value of fixed 

capital and n, the number of years of its commission.20 We assume that 
(iv) R=R;Sv. 
(v) L= rS 7L 

(vi) K=KS7K 
Where R, L, K, are the volumes or values of R, L, K respectively at the minimum size 

17 Steindle, op. cit., pp. 25-36. 

IB In the diagram, this function is drawn in a linear form for simp]icity. 

19 This is proved in this way. The condition that e is increasing, maximized or decreasing in respect 

to z is 

de ~~ c(z)'F'(z)-[1-F(z)]'c'(z) j~O 

dz ~ c(z)2 
ap'(z) ~ F'(z) 
c(z) :~ l-F(z) ' 

l= ~L I F'(z) ar Since, however, c'(z)/c(z) is, in the notation of the figure, equal to a!; aq ~~ and - =~/cr 
l - F(z) ap 

=~/ ~~r, the above condrtron ca be expressed as abi~cd cr l ct = cd 
20 We assumed that the working capital is financed internally and its interest is not imputed for 
simplicity. We ignored also for the simplicity's sake the other cost items. 
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establishment and ~ denotes the elasticity of the magnitude of respective cost item (denoted 

by sufiix) to the total sales. For simplicity, it is assumed that S equals Z. Then the condi-

tions in which profit-capital ratio, defined by (pS-1r)/K (where p denotes price of product), is 

increasing, maximum or decreasing with the increase in size, are calculated by differentiating 

the profit-capital ratio with respect to sales as 

(vii) P-~･p.RiS7.-1-r/LwrS7L-1-xph[P-(P.~;S~.-1+wES7L-1)]j~O. 
From this condition, it will be seen that 

(1) When ~･=~L=~K=1, the left side of the condition become zero and the profit ratio 
unchanged. But this is a case in Fig. 7 where both cost function and capital-output ratio are 

parallel to the horizontal axe, meaning that there is no economies of scale. 

(2) When ~K<1, the left side is invariably larger than zero, in so far as ~. and ~L do not 

exceed unity, which is a quite conceivable case. This is in fact the case where in Fig. 7 the 

c(z) curve has a negative slope, and regardless of the magnitudes of all other constants, a 

larger size class becomes more profitable. 

(3) In the case where vK>1, the value of the left-hand side depends upon the values of p, p., 

w. R and L, if the values of ~･ and 7L do not exceed unity as may be supposed in usual 
cases. It might seem, therefore, that the relative prices of product and factors as well as the 

relative factor prices come in as important factors determining the location of the optimum 

size. A popular example of this is the contention that in a country where labor is relatively 

abundant and the wage rate low, the optimum size tends to be small. However, we have to 
differentiate in this general case the special one where only the value of v. is substantially smaller 

than unity. Here, the optimum size tends to be larger despite the relative cheapness of labor. 

Considerations of these analyses from the point of view of empirical findings may suggest 

that it is useful to c]assify the economies of scale into the following patterns : 

a. fixed-capita]-saving-biased : 7K is substantially less than unity. 

b. raw-materials-saving-biased : ~L is substantially less than unity, and 

c. Iabor-saving-biased : xpL is substantially less than unity ; 

and to further classify branches of industries according to these patterns. While the studies 

are not yet in the stage to be able to designate the names of industries according to all of 

these patterns of the economies of scale, it is already clear that there are a number of industries 

whose patterns of the economies of scale are fixed-capital-saving-biased, though mixed with 

some of other patterns. As a criticism on a report of the Indian Petro-Chemical Committee 

as regards long-range planning, one~writer complained that the unit-capacity of petro-chemical 

projects as conceived of by the committee is too small as compared to the representative ones 

in the U.S., thus resulting in much higher costs ; he used for this comparison what is said 
[ RB Jl0.7 

to be a generally accepted formula in the organic chemical industry : IB=1A , where 
RA 

I and R designate respectively the investment costs and the production capacity of a project 

and sufiixes A and B the names of projects under comparison.21 This formula is nothing 

but a special version of the eq.(vi) ; that this is likely to be the case for many branches of 

chemical industry is indicated in the studies of capital coefficients at Harvard Economic Re-

search Project.22 The case for many branches of mineral and metal industries, where ~K<1 is 

21 C. J. Dadachanji, 'Achieving P]em Targets for Organic Chemica]s', Supplement to 'Capital', July 4th, 
1963. 
22 Ann P. Carter. 'Capital Coeflicient as Economic Parameter : The Prob]em of Instabi]ity', in NBER 
(ed.), Proble'ns of Capital Fo'-'nati0'1, Princeton University Press, 1957, pp. 287-310. 
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suggested also in a study of the same kind, though not entirely conclusive.2s particularly for 

the finished steel production, there is a United Nations' ECLA's study, some pertinent passages 

of which are shown diagramatically in Fig. 8. In this figure, total cost and its component as 

well as the investment cost per ton are related to the annual production capacity, first, ac-

cording to actual data for seven Latin American countries and Sparrow Points in the U.S. (a), 

and, second, according to the hypothetical data evaluated at the prices at Sparrow Points (b). 

It becomes clear from this that ~K, ~･ and ~L are all less than unity, although price differentials 
seems to distort the pictures especially with respect to v.. 

23 Fredric T. Moore, Capital Coefficient in Mineral and Metal Industries, Ibid., pp, 311-345. 
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V．Co窺伽4伽8Rθ形α挽s

　　　　From　the　empirical　studies　as　outlined　above，at　least　the　following　suggestions　seem　to

be　derived　as　regards　the　contemporary　thoughts　on　the　problems　of　the　choice　of　techniques

and　scales　of　production　in　the　context　of　economic　development：

　　　　1．It　seems　preferable　or　even　unavoidable　in　the　analysis　of　the　problems　to　treat　the

cottage　and　the　factory　sectors　separately∋the　working　of　the　mechanism　of　capital　accumu－

lation　and　growth　varies　and　the　criteria　for　the　choice　problems　should　accordingly　be　different

between　these　two　sectors．This　argument　applies　even　more　strongly　in　the　case　where　the

economic　development　is　taken　place　under　the　plmning　method．

　　　2．As　regards　the　cottage　sector，it　seems　important　for　the　planners　to　recognize　that

the　allocation　of　the　centralized　investment24is　needed　here　as　an　addition　to　the　existing　and

the　potential　resources　which　are　to　be　used　as　productive　facilities　in　the　household　enterprises．

The　centralized　investment　may　take　various　forms：either　in　the　form　of　extention　of　low－

interest　loan，supply　of　low－priced　equipments　and　raw　materials，or　in　the　form　of　subsidies

when　the　products　are　marketed．25The　potential　resources　are　those　which　household　enter－

prises　are　wilhng　to　mobilize　by　themselves（by　extra　efforts）only　when　centralized　investment

is　allocated　and　it　is　felt　that　the　extra　eHbrts　become　rewarding．The　allocation　of　the　cen・

tralized　investment　may　be　crucial　even　for　the　continual　use　of　the　existing　facilities，if　their

maintenance　and　repairs　are　taken　into　consideration．Therefore，from　the　nation＆1economic

point　of　view，the　amount　of　centralized　investment　funds　allocated　to　the　cottage　sector　must

be　evaluated　at　least　in　terms　of　the　sum　of　the　allocated　funds　and　the　investment　funds　which

can　be　mobilized　within　the　household　enterprises　by　their　inducement　effect．　And　this　in・

ducement　effect　should　be　relied　upon　when　the　amount　of　centralized　investment　funds　is，if

exclusively　allocated　to　the　factory　sector，insuH！cient　for　keeping　economic　development　at

an　adequate　pace，26even　though　the　capacity　of　re－investment　or　expanded　reproduction　is

hmited　in　the　case　of　the　investment　in　the　cottage　sector　as　compared　with　that　in　the

factorysector．27

　　　　1t　seems　to　be　in　the　connection　with　this　factor　that　a　much　larger　employment・creating

　24The　centra】ized　investment　is　here　de6ned　as　the　current　investment　originated　in　the　factory　sector．

WhUe　it　is　safely　assumed　that　the　private　enterprises　exist　in　this　sector，especially　in　its　smaller　size

classes，their　investment　is　considered　as　effectively　control】ed　by　the　development　authorities。　If　it　is

assumed　instead　that　these　private　enterprises　are　completely　outslde　of　the　govemment　contrQl，the

ducement　mechanism　of　the　centralized　investment　wi】】also　work　in・this　sector　as　in　the　case　of

cottage　sector；but　the　employment　e任ect　will　not　be　as　much　as　in，he　latter　case、

　　25As　examples　of　these　various　forms，Indian　polic五es　as　regards　the　cottage　sector　are　of　interesし

Planning　Commission，Rψorごoη孟hθ1曜1α9θαn4S’襯〃3‘α」θ1πぬ5’7’∫85（S6‘oア～4E掬8｝セα7’

mittee，Oct．1955，
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　26As段nother　merit　of　utilizing　the　cottage　sector，the　problem　of　entrepreneurship　may　be　mentioned，

Like　the　celltralized　investment，supp】y　of　entrepreneurship　is　a　limiting　factor　in　economic　development，

and　the　expansion　of　the　factory　sector　is　subject　to　this　limitation，　Thereforeりthe　developmental

authorities　may　have　to　rely　upon　the　existing　and　potential　supp】y　of　entrepreneurship　in　the　cottage

sector，though　the　quaiity　here　might　be　much　inferior　to　that　in　the　factory　sectoL

　27This　paragraph　should　not　be　interpreted　to　mean　that　the　writer　favors　an　expansion　of　the　cottage

sector　to　the　detriment　of　the　expansion　of　the　factory　sector。　An　emphasis　of　economlc　development

should　always　he　p】aced　upon　the　expansion　of　the　factory　sector　to　th§maximum　extent　permissible．
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effect of investment in the cottage sector, which is so publicized in the contemporary thinking 

of the choice problems, is to be taken into consideration. Common to almost all developing 

countries is the fact that a greater part of the existing industrial labor force is in fact em-

ployed in this sector, and even as regards annual increment of industrial labor force this 

sector must absorb its major portion. If a limited amount of the centralized investment funds 

is allocated exclusively to the factory sector, unemployment or underemployment problems 

will become formidable since the number of employment opportunities created by the funds is 

nothing comparable to a tremendous magnitude of the existing and potential labor force. In 

contrast, the allocation of the centralized fund to this sector will create employment opportunities 

much larger than those the same amount of centralized investment can create in the factory 

sector even when allocated to a size class with the lowest capital-labor rati0.28 

3. All of the suggestions stated above regarding the cottage sector, be it noted, cannot 

be separeted from the problem of the choice of industries ; the branches of industries to 

which a part of centralized investment funds can effectively be allocated in the above sense 

seem to be those which household enterprises prefer as a means of maintaining or supplementing 

household living-the branches of industries which are rather of the consumer goods type.29 

4. Let us now turn to the factory sector. Since the centralized investment is considered 

to induce no extra investment here, it is only necessary for the consideration of the problems 

of choice of techniques and scales of production to compare varying effects that these different 

choices may exert directly upon the economy. Although the principles of such comparison 

or, in other words, the investment criteria are subject to a controversy, they may probably be 

much simpler than in the case for the cottage sector ; the writer is inclined to consider that 

the central or almost single criterion in this sector is a dynamic growth potential created by 

such centralized investment. 
However, much more complicated are the varieties in the pattern of production functions 

that are found in this sector for different branches of industries. By the empirical studies as 

outlined above, it has been made clear that, while the conventional theoretical discussions on 

the choice of techniques usually assume a certain type of production function or the family 

thereof which has the property that the output-labor and the capital-output ratios will increase 

as the scale of production, and, with it, the capital-Iabor ratio expand. A Cobb-Douglas-type 

production function is a case in point. Yet such a type of production function is simply a 

special one of various patterns of production functions that exist in fact among branches of 

industries. In the branches of the heavy industries, the production functions whose capital-

output ratio decreases as the scale of production expands are much more common. Therefore, 

the application of a uniform criterion will naturally result in different conclusions depending 

upon industries with different production functions: in the industries whose production func-

tion is of a Cobb-Douglas type, the Re-Investment Criterion yields a certain optimum size 

somewhere between the biggest and the smallest sizes, while in many heavy industries, only 

the biggest possible size is most efficient regardless of whether the Re-Investment, the Social 

Marginal Productivity or the ordinary maximum-output criterion is applied. 

28 Throughout the above discussions, the wrlter included the cooperative organization of household en-

terprises in the cottage sector. 
29 One of the causes why the Chinese policies during 1958 to 1900 to promote the small enterprises 
on nationwide scale failed seems to be the fact that the branches of industries covered by these policies 
were mainly those of heavy industries. See the writer's paper ; 'Choice of Techniques in Mainland 

China', op. cit, 
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5. Once the difference in the patterns of production functions among the different branches 

of industries is taken into consideration, it will become evident that text-book type discussions 

on the problems of choice of techniques or scales of production in complete isolation from 

the choice of industries is unrealistic ; the actual choice of the former is always influenced or, 

sometimes even governed by the choice of the latter and, speaking more realistically, both 

choices are interdependent. In addition to these interdependent decisions, the smallness of the 

national economy and the availability of national investment resources also assume important 

roles as additional constraints. 
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