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4 ... SUPPLEMEND 1O CHAPIER I.

o Value added by manufacture ' represents that part f-ln
-c.;of the value of the product Wthh is created in thé factory

’:and 1s computed by deductlng from the gross ex-factory value

'°'fcfof the product, the value of fuels and materlals used, work

'7ﬁdone for the factory by other concerns and depreciatlon of

1x{:f1xed asscts‘ rherefore, whlle sbudying Capltal -output rablos,

“,.as the base is shifted from the'value of the product' ﬁo' ,_ «*:

?”F*value added' certain changes 1n the trend of these ratlos

'cggcfor Various industrles are notlceable. Along side table 1 10,1

'ifthe followinv table needs to be studled to throw more light

'“*JE_on the items of cost and their efiect on the capital-output

' fjjratio.; .

o TABLP 13 10 (a) L
 “c; Materials, Euels and Wbrk Given Out a8
. Percenta e of Value of Product 1155f
T R » 1950 f] :. : "_l o
'~.;INDUSTRIBS. AVﬁkﬁwﬁ,;u “;;hwffﬁ“aﬁNTAGLg,_wW,.<

B Wheat Tlour, 3ﬁffi ﬂng;:ﬁjfu}93 2{”-.
.,;Rice~m1111ng coe 9549
. Vegetable Oils . w7 e 9443

i7,cotton Textiles;‘gxc.h“;
.- Woolen. Textiles .~ -~ = - -

... Matches. ' - fcf.7f,‘..¢th;~50 9'}La,‘ .
61,5 .

"?T.Jute_mextiles'(;1,_ﬂg;,g‘

g Py
Lrwie
.o BT
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'3f?j-the groas value of output dor consumption goods such as

G L e T e
”fi It is thus clear from Table 1 10 (a) that the

”’cost of matenxals¢4fueis eto constituted above 90% of

f312'£wheat flour, Rmce-milling and Vdgetable Oils etc; o
"a:;;mhererore for theae industrles, qhen Capital Investment
d'":?;is reckoned as purcentage of value added i.e. when the ‘
“Eggifbase ‘of the ratio 15 shlfted from the 'value of product'.
{i?to 'value added', the ratio appears to be going up.: Por .
.:iMaxch Industry on the other hand the material and fuels.-
‘"1eost constituted only about 51% of the 'Value of Product' o

\..

»Total Produetlve “ikf Value of Product ffcapital Investment
_“Gapltal (Rupees) (Rupeea):-j Lo as perceritage of

i " e ovalue-of product.

Compared to other industries ( Table 1 9),

 -};{this ratlo of Gapital Investment to the value of product
Fﬂnfor Matoh Industry is no doubt very 10w¢ Since in
:'f\o;noomputing tho 'Value added by manufacture' for thia
"*fgindustry, not much deduction is made in view of 1ow :

'img,percentage of materials costs ( Table 1 10 (a) ), the



jfiﬁh shlfting of the ratio from the value of product
~§f§to vale added does not augment the ratio eubetantially."
:~%fﬁ;The eame 19 true fcr the Textile Industrlea where

fﬁﬁfimaterlal and fuel coete a8 percentage of the value

Aiffékﬁof Product 15 not relamively high. }F,:-

_ It 13 extremely difflcult to make ‘an estlmate;ed
o f the amount oi Capital which would 1dea11y be requlred
”7?¥t° carry Qut ‘a programme “of Induetrlal Development.‘\3=- |
Q?tiThe proportion Qf capital to the net produet would ehow -
nifﬁi”marked variations from industry to industry. mhe;iVei
L sﬁﬁdproportlon of c&pital employed qill 3130 vary aceording
‘ 'f;dtO the extent to which‘capltalietio methode of preduction

'dfigiare employed and technblogical advances are made uee ofd

‘d?_The Bombay Plan earller had recommended a ratlo of 2 4
Jof capital to net output. Thie ratlo, as ie seen in Lo
'iiﬂffTable 1.10 is exceeded greatly in caees of industries such

"”59figas Rice—milling, Vegetable Oils, and Flectric Lamps. 3.a':i‘

ifliTEWheafmflour,\Dietillefwes and Breweriee and Stlreh

%ffindustries aleo tend to exeeed th1e ratio..:»\‘[”f

g A good deal of informat;en regarding re1a$1onship

”‘a“jbetween Oapital per Gapita end value added per Oepita are

k firevealed on a study of fables 1 11 and 1 12.1The eorrelation'



-4-

"t*;fcorrelaxlon between these two series however iS not

"fﬂ;very high. For the year under oon51de1athn, Match

_ff}Induetry had lowest Capltal per Caplta (Rs 1700) and
_.:;Soap industry, the hlghest (Re 13 326).; In other
kﬁ5i¥words, Seap Industry had about 8 times Gapital per

l'ﬁw:ffCaplta as. compared t° MatCh&Bc Studying this in

‘ﬁﬁ%relaxlon ro Value added per Gapifa IS Table 1 12)’ )

- ﬁ;it will be seen that the later ratio

;f[for Matehes and Rs 5677 fgr Soap.x Thus Soap IndustryV'ff" |
Aﬂ_,ifinsplte of its 8 times Capltal per Capita as comparedffﬁg;f -
,a;mfto Matches WOuld yield only 2& times net product per_n.‘.A,

‘ﬁcapita. Thls could to some exment be explained by the

“"V_fhigh proportion cf cost oi materlals, fuels eto 1n

,   1case of Soap Induscry.;v ig3ﬂﬁ,‘_;m. -

o

L Table 1,4 (9.15) reveals that wagenpayments

'gaveraged 48a of the value added.‘ In industrmes auch‘f.' ‘

N as Glass and glass—ware, Geramics, Gotton and Jute

\s:fmextiles, Sewing machines, General Pngineering and

7-3‘E1ectrlcal Lnglneering, thls ratio was very hlgh-

.?;flln food group particularly bhlS ratio was low and

-consequently the Qverhead costs for food 1tems formedlfo

e ;,qulte a high peroentage of value added.n~y;3”7“’




L e e

In the followmng table, value added by manufacture j*

if,fand ag Crregate employees earnmngs for a few imporbant

';; industries for the year 1950 are shown as percentage of

‘H‘?investmenv in plant and machinery;\

i 1, R
oo . 5 0 . . | _«"_

. ." . _" ::l>: ! ” 4' . ‘ ( ‘1_ TABLE 1' 1 O ((b.) ‘ ‘ ‘ ., Z_'A G ' i
i . ' e , ‘L T BRI J R e ' :
) ST T e e e T

o cotbon i‘extiles 273 .2 -

T B

’Q:7iﬁéﬁ§£§yyggjﬁﬁ&fﬁri"Value added gnmployees earnings.,
st R by manufacture . :

FRORE V;,,l,ffﬁexpressed as percentages of .
~vf”¢ ;:  ,A‘lgiglnvestment 1n Plant and maohinery.-

7uff196 T

IAL?{Woolen Textiles '5%;§§é§wd?iﬂ1?i{7”f\f¥g‘209 3 f‘J' -

. soap

‘;}7Jute Textlles % iiﬁﬁf289 6{?Q?fi";jf¥‘Ai;-159 8T5%dﬁwé.
-'f'Rioe-milling :ﬂffgf\47 4 s
*75-chemicals | _ffﬂff‘f235 9. . es2
| A”;f'"i»?355.9f€fﬁ?37aﬁf¥“’jf85 6
”.Sugar ';5§f.ééfﬁ 25706 sz

>
,* : PN

;ifMatchea SRS 7}10§§.8f3~*'§:“*-ff”iﬂ529‘of'ffT “ e

T .A"

,v i Value added by manufaeture has more or less

- ;*a definite relatlon wmth 1nvestment in fixed capxtal..

'a;For the Oensus of manufactures, 1nvestment in flxed

; 'capita1 1ncludes 1nvestmenv 1n 1and and bulldinga’:;i_: ip1



L

e e, . 2 LY
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TS T T e T

Nd buildlnge, plant and machlnery and other 1tems. Investment
f'in plant ‘and’ maehinery ia by far the most 1mportant o
'}5;of'these vhree._ Fon a given industry oi a given size,

‘:ﬁ%ftechnological requirements eall for more or 1ess a‘

"*ffdefinite 31ze of investment in plaﬂV and machinery

ZbThis ie however not the caee with respect t°:‘nVEStment

“tdefﬁ*in 1andhand build1ngs¢ ﬂAccording to the aituation of“the

"5f1ndustry.- Therefore, 1h 1e“advleable'ttfexpreee valueiﬂf?fﬂ“

added by manufacture as a percentage og morﬁ,,u;,;u

"?;eomponents of fixed capital in an industry’:

-sﬁisize.‘ It ie easy to adcpt this figure to the_ﬁo+a1

investment in fixed capxtal 1n a given industry ae""

Jfﬁsoonfas 1ocatlon of a factory is decided. g

e

;gvalue added by manufacture ia roughly th'

55fsum total of twc items, 1nduetrial employeee earninga.?fiﬂ7;$°
'éfﬁﬁand the earnings of Gapital. From the poxnt of view ',fjwffﬁf

i ‘fﬁ;oﬂ naxional planning of investment 1t 15 useful to

| fﬁﬁ;know the value added by menufacture as a percentage
\'~of inveetment in fixed eapita1¢ For the purpoee

- f investment planning for full employment’ it ie aleoeﬁﬁf”*";

S hin ;Qj{necessary to know employees earnings 8s. a percentage-ffﬁgfﬁffﬁ




e

’iiipercentage of 1nvestment 1n flxed capital.‘ The

”~1§f:dlfference of these pereentages will broadly indicate o

"aﬂthe earnings of Capital as a pereenvagee of investment f“ *

'ﬁJgQ;in plant and machinery.;'mhms information qill help

':“5-f51nvestment planning by the bu81nesp community¢ As

““z¥?will be seen from Table 1 10 (b), thiB peroentage

f;;is not very high for Textile 1ndustries.: It is falr1y » -

;;mhlgh for in&ustries suoh as Matohes, Sugar, Soap and

'*nﬁi;ohemicalﬂ- Earnings of capltal as percentage of ‘

H*iinvestment 1n plant and machinery Wal‘ practically

.;,;nil for rlce-milling 1ndustry. “i




vl“fffénu&t's artlcle in bankhya Vol.A15, Part 4 was referred

4f:;ﬁ;$q je:c'ein oertain wemghtage waa given to female and

‘7»ﬁchild‘workera.v It has already been pointed out that o

N iDutta had estimated the average number of workers on.f f‘

' Gthe basms of 365 working days whieh however reduced

}the weightage of the number of equivalent male workers.

We adopted Dutt's method for the year 1950 and calcula’cion

W were made on bhe basis of 260 ﬁays whlch was the average

k'fnumber of working days in all industries reported in the

"census of Manufacturing Industries for the year under

- ”ffconsideraxion¢ It was perhaps for thls reason our

‘5' ooeffio1ents oi L & C in the production equation differed '

'31! from’ Dutt's ooefficienvs. If allght m°dif1°ati°n8 such a8

'oo'thls could alter the ooeffiolent peroeptibly, it is perhapliw

'Aﬂg,neoessary to pause and decide whether any useful purpose

:» oou1d be served in fitting a produotion funotion of

'CObb-Douglas type to data on Indian manufacturing,

‘ As Phelps Brown in hls article in Quarterly Journal

of Eoonomios,‘ ov'57 has pomnted out, the P,L & ¢ as given o



f””j~ by Gensus of Manufactures for an array of industries are £;af

: 'fiflikely to be 80" uch correlated with ‘one’ another that

”fﬁ7jlittle reliance can be placed in the coefiioienfsof a.

o Oolb-Douglas functlon fitted to them. ¥ We have also at =
',;.';'»Page 6 of ‘che Supplement adozpted the method used bY

1§f{Phelpl-»Brown and haye attempted to consider the

13ﬁ3faasociaticn with one another of the deviation that

‘*fﬁ:remain after the common element oﬁ P L & c is removed.:fﬁfffu

i_But here also, the net value added associated W1th

"-;dlfferences 1n relative factor intake will be 1n greatﬁrpﬁt

:‘f;i;_part simply the countexpart of the costs oi these in755}f17?:

'fftakes reckoned at prevailing factor prlces. JLQJCVF

We have earlier shown that omission of a few

'°3Jﬁobaervations considerably changed the coefficients of

"Zx*fitﬁ & C in the Produotion function¢ Lmhe instability of

**Pdthese cgeffieients specially for Indian manufacturlng

f.' €rfsuggeSt tha$ the industrial pattern in India has not

| ‘1 'perhaps reached a snage of mamurity when a Product;onhﬂ,fi,,jf

”V}ftfunctlon of cobb-nouglas type could be freely ueed,

ﬂ;'imhe evldence of mavurity probably lies 1n tha decrease ili;fﬁ




S ocamertt T

o deoreaeed 1n the rate of growth of heavy 1ndustries and

of building activity.,lt aleo involves slowing down kof

L vhe rate of growvh of the total quantity of prdﬂuotion,

of employment and usually of populetion.; It aleo will
involve rielng relatxve 1mportanoe in consumer goode.-

'E nhis etage nowever hae not yet been reached 1n Indin.;w.{

- | IProductlon functloﬁ were fltted to tge broesel e
Sectional deta for the yeare 1947 eo 1952.~*The averago‘f,'
values of K & J ( 1,e the ooelfioients of the Gobb-;:g».f{;i“
’-Douglae equatlon Pu h IF bj) forithese yeare were L
respeotlvely O 34 & O 66 associated with stendard _
errors of the magnitude 0. 17 & O 18§; Although 2/3rd of
tneee six pairs of valuee of k & j eeem to 11e Wlthin
average + 1 standard error range, it will be appreolated
vhat the etandard errore are no doubt high, end therefore

the coeffioiente are 11ke1y to be eubjeot to 1nstebility

.:{LTT and much rellanﬂe could not be placed on thesc coefficientsei

ﬁhether or'hof P,L & C are highly correlated, ‘
the puypose oi our etudy has been to derive eetimating

equatione.v Seme authore eontend that 1t 19 irrelevent "



o ,_,;fgfirralevent :L.'f ’Uh@

fseries have systematic

“7f;3"parts which are periectly cerrelated.r They think that

. tha estimating equation should be derived in a mannarf?ff:f‘=

l}ﬁfcon31stent with its intended uae¢ At Pages 40-43, We fe
_,_'.f:_:produ._

L than 90;\,» of the industries 1ay wi'ahin P' * 2.' 2

Jf?iP & P' stanﬁ on Qur way Of tgiﬁ

wfrellabillty of the production formulaﬁf“ 

‘ffhaxa shown the relative difference between the computed f‘3‘

'n'the baﬁls of the estimating equation

'fand the aotual product P. The actual product P, in more_g"

.-;ifThls indlcated that the actual values 1n general were Fii f;

'"°*5fsurpr151ng1y °1°Se t° what they should be according

\;*to the formula¢ This closeness>o”»the two series,;;jTTf"

St ')'; .

;3ﬁgeject1ng theiff;”;;"JWl“
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SUMMARY

A oross sectional anelysis of Indian manufacburiag
for the year 1950, based on the data provided by the Lifth
Genpue of Menufactures reveasled thait manufacturing was highly
concentrated in the two states, West Bengal and Bombay which
toge thexr carried about 60 per cent of the total menufacturing
activities, Within whe idé&aﬁrias, the textiles shared aboutb
45 per cent of the tobtal capital investment. Among
manufacturing oosbs the item under 'Materials, Puels and Work
glven out' comprised the largest single element, constibubing
in ﬁhﬁ ageregate about 71 per cent of the gross outpubs The
wages, saleries and overhead costs have also been computed as
perecentages of the 'Value of the Product' as well as the 'Vaelue
added's Since the 'Value added' is a non-duplicating item
{coat of materials being excluled), its relationship to other
relevant factors of production ig considered useful., Relative
to the value of the Product, the capital iavesitment ia
manufaecturing industrics vavied widely, Uapital investmeal as
peraentage of '"Value added' was slgnificantly low for the mateh
industry. This was becauwse the mateh industry was the least
mechanized of all, Total productive caplital per caplie was
highly correlated to the 'Value alded' per caplta among the
industries, /[

b



in&usﬁries.

The impliaatianﬁlaf the production funetiocn
P " h, LK ¢d, we esbablished by Douglas and Cobb, are sbtudied
in Chapter II. Values of the parameters h, k and J were
obtained Lfor Iadlan manufacturing using bthe date provided by
the Census of Manufactures (1947 to 1952). The produetion
equations so obtained sugsgest a Low labour elagtieity of
cutput and a high capital elasticity of oubput for nearly all
the years wader cousideration. The sum of the exponents J and
k was in all oesses sbout 1, in spite of the Faet that no
e=priori restrictlon had been imposed. The eccuracy of the
production Tunetion was later tested by comparing the
theoretical and observed values of log s The form of this
production equation was oleo studied in relation to the
manufgeturing industries in the United Kingdom for the years
1948 and 1949, on the basis of the data provided by the Census
of Production, 1960, 1949 and 1948, Summepry tebles, Uhe
function for U.K. revesled a’ high lsbour elasticlty of outpub.
However, for the textile industries, the production funetion
for both Iandls and the United Kingdom showed & high coefficient
for Gapital.

In Chapter III, the trend in employment in relation
to the volume of produection in Indian manufacturing during the

short period 1946 to 1951 is investigated. It was only since

1946, /



1946, that the Directorate of Industrial Statistles have been
supplying adequate date on the manufasturing setivities in
India. Although the ﬁeri&d.ugaer gonsideration 1s boo short,
yet some features are indeed note-worthy. In the composition
of employment, it will be geen that during the period, the
wagewearners lost some ground to saleried and other workers.
Owlng to relatively slow increase in employment ags compared to
the increase in output during this period, therve has been a
gsteady deeline in the general index of employment per unit of
product, From 1947 oﬁwar&; the numher of workers employed in
mﬁkiﬁg*é mﬁit of product seem to have declined in many |
industries, The bleyele and sewing machine industries whieh
were congpiouous for their inceresses in both output and
employment were characterized by sharp reduction in employment
per unlt of product. The part played by the Cepital investment
and obther relevant factors are discusged in the text. We have
also attempbted to measure the cehange iu effieiency in production
baking into conmideration the factors, labour and Capibal,

Chepber IV deals with & study of relationship between
Primary, Secondary and Tertiary employed popuwlations in India
baged on the information provided by the 1931 and 1901 Census
tabless Qur analysis revealed bthat the tertiaery population is
more dependent on the secondery activities rather than the

pyrimery oness In couwntries like UK, and'ﬁpﬁ.&q, where

fayming [/



farming is & meehanizea operation, the tertiary employment
depénds equally on the employment in farming s moceh as Lt
‘does on, manufaeturing “

An attempt has elso been made to measure the
conbributions of the Yearning dependents’ and ‘secondary
oceupations' in the agricultural sector in relation to the
gelf-~gupporters. We estimate the share of essrning depeundents
and secondary oceupations to be 4 and § respeetively as

compared to 1L for ﬁhevself*su@parters;

Y
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CHAPTER I

THE STRUCTURE OF MANUFAGTURING PRODUCTION IN INDIA

A _CROSS-SECTIONAL SUUDY: YEAR 1950




Menufacturing comprises a major division of the |
prgd&sfive gystems The manufasturing system can be studied in
several ways. ?hanges in menufacturing activity mey be analysed
by nobing the changes in oubput and productive factors during
eertgin,aaeeessﬁve’periods; TPhis mebthod no Goubd giveg measure
of the Suceesa in manufecturing but it hawlly speaks euything
about the manufacturing process itself. By this method, we do
notb geb a-clgar<piéture of the dlgbtribution of variocus types of
manufae%uring aétivity, or bhe proportions in which productive
factors arve used in the manufacture of different types of 500048 s
A great deal of information on such matters is revealed by an -
examination of figures rslating‘té the manufacburing industriés
for &«givem.pefia&;,'wé shell eall this a cross-scation sbudy of
mauufaeturing actbivity. A crosse~section study intends to |
desoribe the manufacturing operations ab some given time.
dccordingly a cross-section study is deseriptive, and suggests a
static analysis of an admittedly dynamic economy.

We have chosen the year 1950 for this aeross-seaction
gtudy of manufactures in India, The general index of Production
for the year was 105.0 (base 1946 = 100),

e now atbempt %o study the distribubion and
inter-relation of véricus manufacturing activities on the bagls
of the dabta provided by the Fifth Census of Indian HManufactures

(1950) »



- 8w

At the outset, we should anaﬁ&se the Geographle
distribution of manulacture and populatlion during the year
1900 in Indiae« The Lollowing table gives the percenbage
digtribubion of ﬁva&ue added by maxnufasbure, Average Nunber
of persons employed and Toval Productive Capltal invesbed in

various gtates in India,

‘ x' For definitions of the %erms, pleagse refer o Appendix {(ii).
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PABLE  1°1
. INDIA 1950

ag per cent

. Value added

manufacture

S ag pey cend

Persons
employed

of the tst&lj

Produetive
capital
employed -

e pey eeulb

of the total

‘Géagclﬁivnyr

| of the total

27.06
36 488
9416
C 9404
10478 -
1.4
2ol2

50410
32,98
10459
9,85
6e79
1469 %
Be17

24,64

34 458

10403
T e

5 10449

1,83

3,01

1. W, Bengal |
‘2, Bombay
3. Madvas %

4e TP ;

5;ﬂBihﬂr§;” L ‘ §

%6¢ Punjab
?7¢ MeBu -

D b 3 A e L % apen ke T st T a4

T = s et e s e

0,18 s
0455 ;
0.+05.
0,88

059 ¢
04858
0.06 ° |
0.62

0445
0428
G;O}
1404

8, Orissa 0sb6 . Ge67 0496
19 Aéaaﬁ' 0;36' % 059 § 0;56
10, Delhi 151 1448 1445
11ls Ajmer % 0sld ? 038 : 0421
'iai Vindya Pradesh 0400 % 0402 i 0,03

13,
14,
15,
16,

Ppavencore Cochin
Pepsu
Himachal Pradesh

Ra jagbhan

100 100

e ot o Yt S

POTAL, 100 X

Produetive
capital

Total Value added ' :
- employed {(Rs)

- No. of persous
by manufacture (Rs)

- employed

INDIA 1960 2659 ,885,675 1,652,408 6145 ,286,220
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- ds is appavent from Lhe %abla'Ll*l),\manufaaturing is
highly concentrated in 'We Bengal and Bombay., Thega wo States
bogether cayry absuﬁlaﬁ pﬁﬁ'cemt of the toval mam@faeturiﬂg
actiVitiﬁ& in India. The largest &antéibutian for Bembay‘a".
manufacituring comes from the taxﬁile‘in&ustries partiau;arly‘
ootton textiles. In the year 1950, about Re 13563 millions weve
iﬁvééﬁed in~@atﬁ0n’taxtiles fer Bemhay‘séata alones This amoun ts
o - 6% ber gent 91 the total eapital invasba& in, eottun ﬁexﬁales
thr@ﬂghamL India. The maj o m&nnfaeuuwinb ;m&uaﬁries in
W.;Bemggl are Jubte textiles and Iron and Steel Inaustryﬁ |

L 4‘.Am0n the major Geographical- &1V151$ns,'a dmscrapancy
35 reveal@d ln the alstr¢bublon of @ereent ages ln Biharg Bihar‘
thh its share of ﬁ@ual Gapital lnvesﬁmant of 10.49 per aent aﬂd
10,78 yar B@@b of the velue added has relauLvely qulte low ahara
140¢ 6:79, in emplayment; This howevex speaks 0. bhe credit. of
Bihar's indugtrial cconomy that in spi%@'af its 1éw share of':
Gﬁ@lﬁ&&@ﬂt it could ebtain guite a satisf&atnrg lével in
pré&vaﬁigu, The main industry in Eih&r is Ivon Qﬂﬂ Steel which
narmally'eawlcys gomparatively lesa 1abour s

Vel ue of Product and elements of cost

Manufecturing operations in 1950 asixapd?te@ by bhe .
Dirsctorate of ind&strial»&ﬁa%iﬁtic$¢ Iﬂ@ia3:W$F“ conducted in
64605 Pactories in Vﬂriaasistate' in India‘ The total value of
the products manufaeturaa, aa Hﬁasared by ﬁhﬁ salem 01 these .

goncerns [/




concerns was Rs 10,280 millions. fThe ineroase in value ab bhe
nanufeo turing stage as measure ad by ﬁhe value of product less
cost éf;matarials purchased | AN valu@ added by mawnfacture)
was Re 2,859 million. Value of Tuvels counsumed alone for the
year 1950 amounted to Rg 3566 milllion. MNaberlals, fu@lé
consumed and depreciation in hotal anounted thRa 7,441 million.

Salaries and Wages pald bo workers was Re 1,722 million.

Nwgber of nge»earners and balaried employeesA
| The average nnmher ef'wage-earnur& ampieyed iu

monuf aeturing in the y@ar 1950 was 1,468,534, The number of
'g&laxiéﬁ workers wag lﬁ%;l&Q# ‘The total number of persons
é@ploye@ in manufeacturing Wés‘tgus 1,632,483, The saléri@@
em@luyeeé on the averég@ eahstitﬁted aboub 11 @er_cemx.cf the
number of WAZEe-LarNers.

In the analyais of labour effort in manufacturin&

p@raﬁioms, aecount should be taken of varvzng haurs worked by

ai fferent grovups of emplmyaaa* ﬂh@ agare regabe number of man-hours
worked diveetly for ’ﬂﬁta?ieg heve beon worked out for
imdivi&ual_in@ustrlesa Althaumh ffom $ he p@in of vmew of
social stuﬁyé the individuoal W@fkmdn is eana;aerod imporbant,
yet aggre g%ﬁ@ hours of W@rk %s more s1ﬂnifieau% in meaguring
the axtent bo whieh yhysieal enﬁrglss are ﬁeVstea.to manufaeturénb

operationgs. The total man»heurs werkod.during the year L9850 far

the /



vhe manufacturing opevations in Iudia wag 5043,740,404. Thig

hawgvér refers to bthe working hours ol the wage~carners alone.

-Ga;gital inveatment | |
| Oapitai Ié&@stmant‘eﬂnstitutes fixed ag well as

working capital. Fixed Oapitel eémpriﬁas investﬁant in lend,
buildings, plants, maéhiﬁerj and miscellaneous assels such ag
furniéuf@, fixbures, Tittings, railway sidiﬁgsg'autcmobiles,
patents and trade names, etc, .

| Working Capital comprises gtocks of raw materials,
finished and semi-finished products, cash in-hand and at the
bauk, exeluding fixed deposids and cuyrrvent credits. Total
Productive Capital employed in the manufacturing inﬁastries:
for the year 1950 was Rg 6,145 million., Working Capital
amounted to Re 3564 million and fixed capital was Rs 2581

il lion.



TABLE 1°2

DISTRIBUTION OF PRODUCTIVE RESQURCES AMONG
T ARIOUS ma&uwaﬁ?ﬁumn GO0

CENSUS OF MANUWAQPURES 1980

g Per eent . Fer cenb Per coent -
! - ; total” = total . value added
; Iinduvegtries . capital - persons - by :
j - i _employed | employed mannfacture
{le Wheat Flour o Q48 ; 0.54 g 0445
' 2o Rice Willing | . 2yl 5408 | 0s84 |
| B+ Biscult-maling ! 0 E Oedl Qa8
“4e Fruit & Vege Processing : 0 &2 g 0410 0+1b
{ By Sugar I 84 | Te7l ©  Bad
| 6+ Distilleries & Breweries | 0e6 1 0s30 | 0433
[ 7. Stareh ‘ § 0ol : 008 0405
; 8 Vegs 0Oils : 745 : H4H6 | 8+
19, Paints & Varnisheg .3 Ga7 | Q30 | Q72 |}
104 Soap S g 0sd9 | 1.8%
11y Tanning ) ; 0.6 : 0#53 | 054
12, Cement 240 ; l.01 1493
13, Glasa & Glassware O : Led4d 0463
14+ Cervamics 046 | 1:19 Qe74
15, Plywood & Teacheats : Q3 ; 028 D81
16 Paner & Paperboard : 8 & ; 1236 | L.73
17, Matehes : 0ed § 0.78 | 1.1l1
18, Goﬁtaﬂ Textiles 25,00 | 39.51 5647
19. Woollen Textlles ' 1.0 - 0494 1.5
20 Jute Textbiles 118 ; 18474 15.5
Rl. Chemicels . 4ol i 211 dW4l
gggm Al Gu & Brasgs : 2«9 “ 1468 22L5
28 Iron and Steel Badl . 44068 849
24, Bisycles Qa2 018 0433
26, Sewing Machines QelB - | 015 0w 16
26, Dleebric lamps Ced 0«09 013
27+ Blects Fans : Owdd 0435 0441
5$&a Gene Ing. & Hlects EnGw Bo7 8488 Beb
100 100 100
Total Totval Total
capital No. of value
~ employed Rs persons added
employed Re

Indie 1950 6145,486,220 1,652,483 2839,885,673



It will be seen Lfrom table (1°2) that for the year
1950, 45,3 per cent of the toitel cvaplbtal was inﬁested in the
bextile industries alones The corresponding percentage ol
value added in the textiles was H3.7 and the percentaze of
persong employed H9 .4, 844 per cent of the total capitel was
invested in the Iron & Steel industry, the corresponding
percenbtage of value added and pevsons employed being 8.9 and
4468 respeetively. It is evident théﬁ employment is
proportvionstely low in this Irvon and Steel Sector.

Now, we abttempt. to clessify the industries presented
in the census of manufactures iﬁt@ eaﬁ@gafies like Conaumptién
goods and Capltal goods. It is not easy to draw a rlgld line
of demercabtion between these groups. From the broadest point
- of view, 8ll production iz for consumption puﬂpﬁéea. However,
we shall try to uge the legs incluglve definlitlon of consumption
g000s | , |

The terms, consumpiion goods and capltal goods in this.
gbudy should be i&entieéi, ag deseriptive of broad elasses; with
the terms consumers! goods and producers' goods uvsed by
Dr. Kuznets in the National Buresau's studies of cepital formation
for U.S;A'. Dr; Kuznets defines his terms as follows,

- "Gonsumers?! goolds « Commodities and gerviees thatb
whether finished or wnfinighed, are when finighed and at

thelr destinabtion, used by households or large ultimate

conguming /
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conguning wite.. Exam@lég' fl@urﬁ'brea&,,raw wool,
clothing, ebie ,
Wproducers! goods - Commodities and scmvices,
whether finished dfiunfiniaheag thet are when finighed
- and at thelr destlnations, used by buginess agencies in
the pfaéesa»waproduétianr Example s Indusbrial
" Machinery, Steel used ﬁherein;“f- |

The clagsification inbto Durable and Nom-durable
goods hag somebimes heen-§reférr&&g- "The-Keonomic Survey of
Agia and Ter Bast' includes 'Cement, Aluminium, Ivon end Steei;
machinery, ¢leetric lanps, eleebrie fang, bicycles, sewing |
mae hines , eteﬁ-mnﬁng durable manufac turing industrics. -Textiles
and Ghemicals, ebes are included émsng non=duprab le manufacturing
£o0ds,

‘in-@ur.ﬁiscussiong gince the dndustries were few in
number, we have endeavoured to ealeculate necessary ratios and
perceentages whenever regquired for each in&astyy individvelly.

Broadly, Iron and Steel, Genersel Lang. and~Elaé%rical
Ing. and to some exbent Cement, could be classified among
Gepital goods.’ So, in 1950, by far the greatest part,
approximately 80 per cent of vhe productive activity can be
aas&eiateﬂ.with the manufacture of goods destined for humen
consump tione The other 20 per cenbt wes devobed to making goods
eventually ase§;f0r<eapiﬁal_parp03é3,

inter~ /[
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inter-relation of Produetive. factors

One .aspeet of the strueinre of manufacturing conceras
the relative use made of different productive elements.. We now
deal direetly with the velative importance of produetive Ffactors.
We firgt present mpasures of the relative importance of elements
of manufacturing cost (Table 1+3).

Manufacburing Gosts as percentage of the value of produch

fMaterials, Fuels and work given oub' comprised the
largest $ingle.eiemeﬁb in the velue of manufactured producty for
the year 1950. 1In aggregate:this iltem constitubed 70.% per ceut
of the gross output. It im evident from the table L°3, that the
material costs were abnormally high in some of the industries
maklng congumption goods, esgs Wheat IMlour, Rice Milling and
Vegetable Oil, The material costs inéi&ding fuels and-work
given out counstbituted about 93 to 94 per cent of the total value
of the product for the industries Wheat Flour, Rice Milling aud
Vegetable Oils. In ease of Oapital goods like Machinery, Iron
& Steel, Cement, ete. the pereanbagg of material cost was
relatively low.

. Examination of another component of the value of the
product, 'Salafies, Wages snd other benefits' gives altogether &
different picture, Meonufasturing labour accouwnbs for a relatlively
larger.shara of the value of the product in the cage of capital

goods and construction materials.
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TABLE 13

ELUMENTS _OF

MANUFACTURING COS7TS

As percentage of gross receipts (velue of Froduet)

Indusbry

gmﬁterials

| Value added by Manufacture

Fuels and iWages mnd.
P owork - Deprec« | other
' given out. 1atian ‘benefits

§
‘Selaries, Available
for
other
- purpose

Total

;1949 4960 1949 19&@ 1949 1950 3949 1950 1949 1950

1.
2
Sa
4o

Ok
O«

Wheat Flour

Rice Willing

Bisc. waking

Fruit & Veg,
Proceasing

Sug er

Diatlil lerice
& Breweriesn

Starch
Vegs Olls

Painbsg and
Varnishes

Soap
Panning
Cement

Glass and
Glagsware

Ceramles

3

‘-{‘x

TSR b P

S

£ e S b s et by 2

)
3
i

%

5
i

i

3

| 6846

i 0.6
L 7640
568

- BLeB
t 5040

92 .5 93.3
ggiﬂ’gdbg

64-6;61.9; aﬁ1§

; §

6149, 64#3

7349 17049 |
L

GRI

5248 56s2 | 56

'7'?163 3
92¢5§94.5§

6444
V445
79,8
5548!

748
L.l
G D

Bhell HeT

597 543

3
}

L 1.l

0e6 016 3;0 29
0;8 0.8 346 | é.aé
1.8 11.5 9.9

Redi 13.1;11¢4
9.82 945

5.8121.0 22,0
8&5%14.2 )

146

5;5 & 9

i
3
3
1

1145
5.&§ 6o
8.0
15.2

i

¢7§ 8.8
1;%:
Ou¥
Del

11,8 ]
1445 |

:
§

449
Bed

37«8
40.8

Ddadk
44 47

|

:
!
!

j

§
i
|
%

i

éig 3*&3 Oa 9 Qe

1
|
H
i
¢
t

5
2
|

% 4.91 0‘5

H :
13543 3645
§ E

18446 (3344
§34.0§3?¢5

i
!

41.6 58.0
26.&520 1

6.5: 4eb

35 .9
84 41
)1 1948
39.7

4«0
B7 .0




TABLE 1°3

(Continued )

BLEMENTS OF HMAYUFACTURING CO3TS

As percentage of gross receipbts (value of Product)

!

i Value adrlecl by Manufaeture

1 Materialai bai.awies, A'srailable,?

, Fuels and ' \Wa.;,es and, for |

: work - Deprec~ : other other .

Industey | siven out: iation |benefits | purpose Total
e 11949 195011949 19501949| 1950]1949 1950 1949 1950
‘154 Flywood & | o ‘ |
: Teachests 8745 62%5 &4; Bed, 15491 1741 | 3941 B4 44
~16@ Paper and § i ;
: Paperboard | 608 D640 41| 61 18,11 1849 3547 87,9
*17. Matehes | 4743 5049 Le2| 0.9 2549 2544 | 5146 4843
: ! ) o ; ; '
18+ Cotton ! f i
| Textiles 6340 66401 140 14212640 8444 | | 5640 BR48
{19, Woollen o o | %
| Textiles | 60s3 6145 1,0§ 048/ 2348 15 43| | | 3847 B7.7
120, Jute | ' | R
{ Text iles 7045 69‘2 1*1 Leli 1946| 17 46| ; | 8244 29,7
21, Cheudoals 5649 6045 3.9 Ba¥! 1743 1643 . 139.2 35.8
'22. AL. Copper | | 5 | D
; & Brass 7642 7545 a@a@ 240 1249|1142/ | 121.% 23,
125, Iron & Steel, 4841 D046 4al | 443 2245 B4ed g 475 45l
24. Bicyoles | 4048 4449 Bs3| 245°29.7 8346 | 5549 5246
28, Sewgﬁiaehine@ B2s0 3942 DR B4 39.l§ 466l % 6248 5843
26+ Tlec, Lamps | 4549 B4ed . 242 544 21,11 21,48 | 1 49,9 40.2
27, Blec. Pans | 5540 49.9 2.9 245 27472446 | 4441 47,6
280 G@Hc Lk‘lga & * ) ? 3 ‘
TO DAL 0 704 70s7 17 1.7 18,2 1647 947 10,9 27:9 27.6




The percentages of ‘Salarm s Hages and obher benefits'
to the gross oubput remained fairly within the range 3 to 20 per
cent in the case of cougsumplbion goods parbicularly food items,
whereas bhey were aé'high,as 20 to 40 per cenbt in the case of
Capital goods. e

] J’C‘”" A

s l/u’\( o ,...}Z( & j"lj) .
Depreeciation ehmrgGQ(weya quite low for bthe indus Lries,

. Wheat Ploux, Eiea Milling, Biscult-making, Vegetable Oils, Soap,
tanning.and texbile 1ndustriesa They were gquite high Lor’
Distilleries and Brgwerigs, Cement, Glass and Glasgware, lron
and Steels In the aggresgate, depreciation charges amouwnted o
17 per cent of the gross outputb, Q

The percentage of Cost of Materiels, fuels, ete. to
the value of product was as low as 39 to 40 per cent in the
lndusgtries, sewing machines and Ceramices On the obther hand,
nmaterial costs, fuel, ele. bulked very high in Wheat Flowur and’
Rica Hillingg Matehing these extremes are ‘the low ratios of
wages for Wheat Flour and Rieé Mi;ling. In the last named.
iuduatries; galaries and wage payments were bub 2.9 and 343 per
cent of the value of the produwest, The salary and wages
percentage of figure was as high as 44.7 for Ceramics and 4641
for sewlng machides.s

Wages , Salaries and Qverhead Gosts

Ag percentages‘oi the value added

ds we have already seen, the most iImporbtant single

Ltem [/
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item of cost in the~iﬂéusﬁﬁieé*Waa-thaxcast of materials, fuels, '
ettty Mateﬁial”casﬁs_ﬁepreseh%'cantfibuﬁivn'of-prdductive factors
outilde the particulir industry bo which they apply. In the bobal
Value'af‘@fadua% of aii iﬁﬁuﬁtfiés,'ceqt off maﬁériéls:is~a |
duplicatmny item beeauﬁe of the transfer of unfinmshed prc@uets
from induqtny to- 1ndu$tny;‘ The svalysis of contributions of
produstive ;aﬂyars in m&n&faeturmnw ig inconmplete withoutb:
eamparlsaﬁu, ew@luﬂing ea&n of materials s Aeceuaiﬂgly, we ehaese
a, nonwdunlzcatinm chm qaeh ag 'value addedt, &nd.ealaulahe bhe
wages, aalariés, @te.fgaa percentages of the value added.

(Teble 1 "é.):e.
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PABTE 44
o UAGES, SALARIES, AND OV 10
T DL DVERHEAD 00895
A E?’ 3‘&(}5&:&3} ﬂ&j&g {Jﬂ if,ﬁ:[}'{j}j’: ﬁ{} }}3;{!}3 15 ;_3;:; |
5 ~ Gverhead
: g?&sﬁa other
Iindustn: _ - b ' han Salaries
et & i' 3" '3* 8 8 w{iéﬁ@ﬁ Sﬂi}.&fii} ] },.Jli. & })X‘inﬁﬁ
L Wheat Flouw Coapy. 6 - -
2. Rige Milling oo SR 55 o4 %
5, Bisoull daking e 0
4y Fruit & Vegs EProcessing '&1¢? : 0Ge 7 ?
Eéﬁ ‘3&'31? ' !'3@1;@ ‘ b{;’g) f
« Digtillevies & Breworden i 67l ?
Ve Starch’ - g%fg ! A4 o2 !
By Vegs Olle ' g§:g { 55 l §6¢? ;
9 Palata & Verni shes 1Y o8 ; 15“ %S*V
10 p‘ziﬁﬁa&; .La‘ﬁ k " !'3* @?01
1le Tonming L amee 8 75 o4,
13 Cement BT Lg*% bgog
13 Glags & Glopsware U oeaty Ak 68,4 §
14+ Ceremics gg:g ; %ﬁ‘g 1§¢6 i
15 Plywood & Toeachests 20,0 lg*ﬁ 29 o4
l‘ii t?&:pﬁ? x‘g 33@@@‘{3{3&1‘& 3{,}*6 z 13 ¥5 ?i’:‘:gé
17 Motohes L ABee 1§?§ D5 8 ¢
18, C@%ﬁ@n Toxtilay L Gaas "9 on é?*é
19, Woollen foxtiles 994 oo RGeD
80, Jute Taxtiles B0 : 9*2 G0 #B
rl ¢ Uhomiveels .g:n % g: *{ &3.1?3 2l
BB Aluginiam, Gopper ] e 4647
emd Bpeoss BE5 | -
23 Ivon and Gteel | ﬁg:g | %?*% oL
B Bicyﬁlgg 2R i§'§ § AL L
8g¢ Sewing Mechines : 5@13 ; lq*ﬁ ; g§~§
86 Bleatele lemps VO Bled | oG “Beo
Ll s X*lt.u.‘} «x&m Foans B 08 iy "'9 | jff?s*{) !
‘86 Gune Tng. and 2 S e ; 5049 ?
¢ LG b it - i _ ‘
é Blacotrical Ings ; 49,1 | 16,1 ;; 55,8 |
? s ? i
§ AN , ¢
TOTAD 4841 1148 4046

o
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In both eanéumption and. ¢apital goolds divisians,

. thosge indughtries that relate to %he finished manunfacturing

. stage (Table 1+5) have .the higher pervcentage of value &ddea

. atbributed to the evewhea& ibem, the lower pratio for

: Wageapagments;. AKp@ssihle.explanatian of thisg r@latioﬁsnip

is that the @anufaetuné of standardized Tinished pra&udts is

i aasaeiatea with greaterfuse of mechine praduatien'an@ higher

" labour produchivity. It will also be noted thab the overhosd
Citem for finished a@néaﬁptieﬂ.g@n&s, like biscui%wmaking,
,kaubar, soap, ebes is eoaaiderably highey than that for fini shed
capital goods. | '

The salary payments are quite a high percentage of the
 value sdded in fhe indusbries, Rice Milling, Wheat Ilour,

. $tarch &nd Vegetable 0ils, 1t ﬁppe&?& that in the manufacture
of consumnuion go@da, the qalary payments are higher than in the
eage of eapital goods « Also, it is worbth noting that in both
ecnsumpﬁicnﬂan@ eapitai goods, bthe industries producing finished
menufactured goods share e larger percentage of the salary

payment ,
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CLASSIFICATION OF INDUSTRIEg

Paperboard

E :
Stage of Durability Character of
Industey Fabrication in uge wl timate use
is Flour 5 Finished 50% | Trangient Congumption goods
| Unfinished 50%
2, Rice Milling| F. 80%,U.F18%/ Transient ao.
%+ Bige.making | Piaished Pransi ent | do «
: - \ . _—
| &9 Frult & Vegs! Finished - Pransient : doe
L rrnoessinm _ ! |
iﬁé Sugar ¥, 68%, ﬁgF.ﬁé% Pransienb § GO o
| i ‘ ' 5
. 6% Digtilleries! Finished | Yvansient | 4o,
; & Breweries! E |
i { % !
| 7. Starveh - TeB6H, Ul 44%% Transient | 4o,
?8, Vegs Odls : Unfinished i Tranglent ; 4o
|9, Paints sad | 0%, U9 0%§Sem3wdur&bxe § do.
| Varaishes | i ;
é i i E
104 Soap - F490%, UeFs0% Transient ; do »
I ! B
11, Teaning . Unfinished ESemimdurmble § 4o,
12, Cement Uafinished © | Durable ' gonstruchion
§ ~ | 5 ;. materiala.
; { :
13, Glass & T e85%, H.F.?ﬁfznaaﬁm SeD.25%, Consumpbion goods,
! lagsware L o 2% . (partly producers’
g ‘ § ' ; ; gupplies) .
§14. Ceramics ? Fe25%, U.F.?ﬁ%é dow . Consumption goods
; : : i
15+ Plywood & | Fe26%, UsFa74% Durable 40
i Teachests | |
16. Paper and | F,50%, U.F.50% Transient a0 s
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CLASSTIFICATION OF TNDUSTRIN

{Continued)

A
N

Elec. }31’15_;-

Stage of { Duraebility Character of
Infugbry Fabrication in use vltimate use
174 Matches Finished Transieab Consumption goods
|
18, Cottom | Finished 33%, | Semi~durable 4o e
Textiless | Unfinished 6’?/«3
19. Woollen do [ do. doe
Textiles %
20, Jute Textiles 4o ». § A0« ao.
21, Chemicels | Finished § Transient 4o o
' ’ ! also Producers!
L 4 : ;  gupplies BO%
{ -
28, Al. Cu Finished end ' Semi-durable | Ao
- & Brass - Unfinished [ |
283+ Iron & Steel | Unfinished % Durable ; Capital equipment
124, Bioyeles  Finished . pursble | a0 . &
’ J ‘ : {  consumption goods
25, Sew.Machines ‘Fc?B%, U;F.zz%; Durable Consumption goods
Capital eguipnment
26s Blec. lamps | Pinished . Durable Consumption goods
|  Semi-durable
a7, Elecs fans | 4o . 4.0 { Qapital
‘ ‘ & Consumption goods
28, Gens Foge & . @0s pursble  Capital

x The clasgification is baged on the system adopted by C.A. Bliss
in 'The Structure of Manuvfaeburing FProduction' (Py. 143-16&)

for UeSels and
an anelysis of "Indian manufacturing«

therefore, it cannot be gtrictly adhered Ho in
The atage of fabriecation

grouped into finished and wfinished categories is purely

arbitrary.
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PABLE . 146

RATIO OF SALARIED BMPLOYRES 10O

WACT-TEARNERS

Salaried ag percenbtage

of

Wage-Larner

i

Y H AR

Industries ; 1948 1949 1950
1« Wheat Flour I 2641 2938 8648 ¢
2. Rice Milling | 2146 2246 22,4
9s Bigeul te-making S R X 2L 2 1945 ¢
4. Fruit & Vegebable Proeessmnc L 36,8 1942 154 ¢
. De¢ Sugar . BbHéd ado7 1646 ¢
6+ Distilleries & Breweries i B6.l 2546 ;
. 7. Starch ) D45 0.7 g
t 8o Vegetable Oils L BLle9 28 +9 2948
| 9+ Paintg and Varnishes . Rbe9 | ' BALY , %
11l Tanning 13.2 | 16.l 1
L2+ Cement 117 | 13k 1543
13. Glass & Glassware 87 | 845 ;
A4« Ceramics 1lel | 11,4
15+ Plywood & Teachests 13,9 ¢ K04
16. Paper & Paperboard C 1844 0 1049 :
17 HMatehes P Lle? L 13.0
8. Cotton Textiles 1 5+8 | Be8 7.0 |
19, Woollen Wextiles o 1lad 0 10,9 1 118
120, Jute Textiles % b2 Deb 1 Ded .
21+ Chemicals . 864D 27,0
2%, Alumiaium, Copper & Brass L 144D 1547
83, Irvon and Steel - 8l.9 2led | 2341
‘24, Bloyeles L BDed 31,0
25« Sewing Machines L 1444 1447 |
‘26, Electric lamps L 5045 28,3
27+ Fleetrie fans L 1Bs4 - 1447
B8+ General Eng« & Bleetriecal g ; , ;
Enge . 14 Qa : 157 f
f . i
Total 1048 1047 11la2




Tae of Lobour dperatibns-~=1950

Wage earnerg ond. Salaried employees:~ (Table 146)

salaried employces of manufacturing industries comprise,
in-the aggregate, approximately 11 per cent of all wage earners
empieye&. The proportion is quite high in indusbries,
Wheat Flour, Rice Milling, Fruibt & Vegetable processing, Sugar,
- Vegetable 0ils and Chemicals. The low ratio of salaried workera
0 the number of wage earners in the bextlle sector suggests that
perhaps ian the larger indastwies, the salaried employecs are less
numerous s The employment of salaried workers is relabtively more
freguent at the later stages Qfsmanufacturing Qpefations, As
producvs hecome more specializged with advanced Labrication, the
need for salaried adminlstrative assistants becomes greatere 1t
also appears that in the case of consumplion goods industries, the
percentage of salaried workers is higher than in vhe case of
copltal good g

I will further be geen from-the aggregate Cigures
that the proportion of salaried employces hes been sbeadily
increasing. Salaried employment has exPandé& with great
repidity in all industrial countries of “the world .
Indusbrialization ereates vacancies for & mumber of execubtives
in technical, supervisory, administrative and commercial posts
in the uadertakings. The seme tendoengy is alse apparent bhough

to & less extent in India.
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TABLE LV

Nos of W&ga#earﬂeré Nos of Salaried and o
in menufacturing Industries other workers 1
YEAR YE AR
‘ o : Per cent o ~ ‘Per cent
{1946 1950 | inerease | 1946 - . 1950 | increase
1,387,010 | 1,468,834 | 5.8 | 127,372 164,149 | ' 28,8 -/

mafresd 4 e satia 3
£ o

~:f if we denote the 'Salaried empléyae coelficient'
f-aé the ﬁumber of wage earners per salaried emplayees,fwe‘find"
) tﬁat the coefficient has decreased from a value of 10,9 for
1946 to 849 for 1950,
| Referring ageln to Tables (1*5}-aﬁaA(l?6), it will be
séeﬂ-that the higher pereenitage of salarié& emplcyees‘is in the
fransient goodg group of the classificabion a@esraiug to

durability in ulbimote use. A \



LABLE 18

IHE ROLE OF LABOUR 1IN

MANUFAGTURING PRODUCTION 1950
Value of "
Produet Value added
per person Per person
= , emp loyed employed
Induousgtries Re "~ Rs
1+ Wheat Flour i 36314 | 2243 :
2y Rice Milling g 9205 © 486 5
3« Biscul temaking < 9131 © 3311
{4+ Frult & Vegetable Proeessing | 7508 © 5505 !
5, Sugar ,‘ 6862 1890, !
6« Distilleries & Breweries % 4898 1862 %
7. Stareh 6034 - 1812 :
8+ Vegebable Olls 25951 © 1113
D Pa&nta and Varnishes 1 124?7 - 4254
11, Tanning ‘ 9136 1786
18 . Cement ; B32H + 3303
15, Glass and Glassware % 1999 . B2o
14, Ceramics ; a001 - li4s
1Bs Plywood & Teachesis : 4365 - 1671
16, Poaper & Paperbaarﬂ 5835 2al2
17+ Matohes - 5108 2464
8. Uotton Textiles 4926 1617 :
19, Woollen Textiles ‘ 7506 2754 ;
20. Jute Textiles : 4865 14435
21+ Chemicalks ' 7829 | 2803 !
22+ Aluminium, CGopper & Brass ‘ 9869 § 2884 z
23+ Iron and Steel 7808 % 3295
2. Bleyocles ; el &l | B8E2 :
2B, Sewing Machines E 5844, | RE4LD :
26, Electric lamps § 6965 5 2596 ;
27, Bleotric fans g 4337 § 2063 1
28, Genersl Ingineering and ; ; g
Blectrical Ingineering : 4061 § 1664 5
Total 6297 % 1739 g
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Values of Product and Value_aadea pev.ﬁerson eﬁ@léyed.

The industries that indicate abnormally high value
of product per person employed (Table 1+8) are Waest Flour,
Vegetable 0ils, soap manufacture and paints and vearnishes.
Bub when we exelude the meterial eoats, and compare the value:
added by these menufacturing operations with the total number
of perdons employed, the corresponding rebtios for Wheat Flour
and Vegetable 0Oils turn out to be quite low. The soap
mﬁnufactures'&n& paints and varniéheﬂ ccntinne‘fa’show~a high
per capita value added. The lowest ratio value added_pér |
persons employed is shown by the riceuﬁilling indwstry &lthough
the eerrespdnﬁing value of produet per caplta is not the leagh.
For Glass and Glassware, the value of product p@%}gépita |
is as low a9 Re 2000, and the corresponding ratic of value added
per person empi&yeﬁ for Glags ag well as Coeramles industry is
also quite low. PRer capita Product tends to be low when labour
is a reléﬁively impbrtant,faatur in the eﬁérations, andiﬁa be
‘high when the capibtal feactor agsumes a relatively 1argér ghare
of the productlion load. TFor this reagson, it iz dlways necegsary
$0 congider the use of 1abaﬁr'in relation bto copitel investment
in menufacture. The gstatisticel implications of Capital-labour
gbtructure of productivity is however discussed in a mpeparate

chapter.




Ihe Role of Capital in the Manufae turing Production

The total productive capitel ubilized in manufacturing
dlffevent kinds of goods and the comparable totals of value of
products proyi@e‘ratics_af egpital to saless We have already
geen that the total capital infested in megufacturing in the
year 1900 was Re 6145 million. This formed 59a?‘§er eent of the
value of the product. The average over-all investment per
person employed was Re 3764..

Relative to valuwe of product, tha‘aaﬁital investment
in manufecturing industries varies rather widely-aeeo:ding to |
the.type of the produets It i rela$i#aly high in.iniustries
(Table 1+9), Cement, Chemicals, Iroﬁ and Steél, Pistilleries
and Breweries, (Table 1:9) gives the ratio of capital to the |
value of product for a few selected industries. With the
excop tlon of Frult and Vegetable Proccsging, Distillerdecs aund
‘Breweries, it is evident that the ratio of eapitél‘to sales is
relatively low among coangumption goods. The induatries meking
congtruction materials, and copital goods show eomparatively
high ratio of capital to value of product. Ia the textiles
gector, bthig ratio is not vexry high, only 64 pex cent in the
case of cotton textiles and 46 per ceut for Jute.

j We do not notice any marked distinetion among these
rabios when we counsider the Fixed and the working Capltals

separately.
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TARBLE 1°9

CAPITAL, INVESTMENT AS PEROENTAGE OF THR

VALUYE — OF PRODUCT

TU50

Total 41l Industries

59 .7

- Fixed Working
¢ Industrie s Capital Capital To tal
‘Wheat Flour 9,2 188 | 28.0
|Rice milling 15,1 16,0 = 28,1
Bise&itnmakiﬂg | é 241 Bded 4?.52
Féuiﬁ & Vegétable Procesging § ! _ 95.0 i
S#gar“ | E 2240 g BT é 59.?§
|Distillerics and Breweries | . 8048 | 6047 | 1415 |
Cement % 6341 % 39.6 1027 |
| Cotton Textiles 2046 | 432 6348 |
éJute Textiles % 2041 % 2643 ' 4644 %
Chenioals 5043 436 9346 %
Tron and Stoel . B0.B | 42.R 92,5 |
Electric Fans '% 48;1 2 68,7 110.8-2
Voge table 0ils C14.7 | 18.6 3343 |
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TABLE 1¢10

CAPTTAL INVESIMENT

AD

THE

PLROENT AGE O

VALUL ADDED  IWNDLA  L9B0

: . Total
Industries Capltal
. 1. Wheat Flour 37245
" Bs Rice Milling 532 «H
¢ 3 Biscult~making 131 .2
© 4y Fruit & Vegelable Processing 27846
. D. Sugar 216 o7
" 6. Digtillevies & Breweries 37241
7+ Starch 55441
. 8. Vegetable 0ils 71745
- 94 Paints & Varnishes 199.7
104 Soap 254«
11, Tanning 2301
124 Cement : 25849
13, Glass and Glassware f a4648
‘14, Ceranmles ; L7445
10. Plywood & Teachests : 29748 |
L6+ Paper and Paperboard ! 29946
17, Matches | i 68.9 |
‘18, Uotton Textiles P 19444
19+ Woollen Textiles g L4d 7
20 Jute Textiles i 15644
2L+ Chemicals ; 25l.o
B2 Aluminium, Cagper & Brass { 2958
283. Ivon and Steel ; 20540 !
24+ Bleycles g AR S
8D, Sewlng Mechines : a0L.1 |
‘26. Hlectric lamps f 40840
27, Bleetric fans B3R 49 j
28, General IDaugineering & ]
f Electrical Bagineering 2aled
Total ~ ALl Industries 2164
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Ratio of Capi tal to value added

For certaoln purposes, coﬁpamisena of eapital
investment with some non-duplieating item sush as 'value added’'
are preferable to the ratio of 'value of product capital'.
Teble (L*10) glves these ratios for 28 Industries. 4s the basge
of the ratios ig shifted from the value of product to 'value
added', we find that the ratios for certain consumpbtion goods
guch ag Wheat Flour, Rice Milling and Vegetable 0lls, that were
relatively low in Tavle (19} appear Ho be significantly high in
Table (1*10). fThe striking festure in Teble (1°'10) is the ratio
for the mateh industry which ig very low (68+9%). It appears
" that corresponding to & given capital, the value added for the
mateh industry is substantially highs The matoh industry seems
to be the least mechanized of oll. Ounly 7 oubt of a total of
37 Tactories utilized fully mechanized methols eof production.
This perhaps aecounts for the low rates of capital to value -
aaaea in the mateh industny.

Taking into account the Lfaet that while India hag
plenty of labour her capital resources are comparatively small,
we bhink that the industries should be organized in such a way
that the ratio of totel productive eapital to the net product
or the value added would not be vexry high. In the Bpmbay Plaan
fremed by a group of indugtrialists for a period of fifteen

years (194560}, 8.4 was considered to be quite a suitable ratlo

of /
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of Oapital bto net output as compared with similar ratios in
other countriless At that time, no census report regarding
manufasturers Wés available. ﬁn the bagsis of the information
given in the balance sheaté of the Bombay Cotton Textiles
Tndustry and the associated Coment Companies, the panel of

grperta compubted the ratio of Capltal to net oubtput as Lellows

Year Gettcnlméxtilea Cement
1937 2,13 3412
1938 2462 R
1939 ERE 2455

In view of thege figures, the ratio of 2.4 was
conslddered gquite low and attainable étan&ard. We however find
on examining the ratiog of Caplitel to value added for the yearw
1950, as given in Table {1 +10) that for the Colton Textile
industry, it is as low as 1.94 and for cement, 1t is 2,569,

The aggregate ratio of Capital to value edded for all

manufacturing industries in the year 1950 was 216,
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TABLE 1°ll

INTRA-INDUSTRY VARLIATION 1IN YHE RATIO OF CAPIDAL

oo

PO NOMBLER OF  PLASONG  WAPLOY LD

Capital pex pewson employed India 1980

Re

All Industries 3764
Wheat Flour 8387
Rice Milling 2591
Fruit & Vegetable Frocessing 6980
Biscul t-making 4545
Cement 85651
Cotton Textlles 5145
Woollen Textiles 59856
Jute Texbilesn

Iron and Steel 6759
Sugar 4009
Digtilleries & Breweries 6946
Starch 4298
Vege table 0ils 8006
Paints & Vernishes 8469
J0ap 13386
Tanning 4115
Glagg & Glassware 20856
Ceramics ' 1993
Plywood . 4975
Paper and Paperboard 6643
Matbe hes 1700
Chemieals 7538
AL, Cu & Brasg 6581
Bieycles 4920
sewing Machines 4518
Eleetric lamps 9768
Electric Fang 4809

General Bag. & Blectrical
IEngineering 3691
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TABLE 1+*18

NET _PRODUGT OR VALUS ADDED PER PERSON EMPLOYED

Industrics R8
Wheat Flour , ER4d
Rige-milling 486
Bigcuit-meking 3L
Fruit & Vegetable Frocessing 205
Sugar 1890
Distilleries & Breweries 1862
Stareh 1218
Vegetable Oils 1115
Paints and Varnishes LBH4
S0 ap 86v7
Tanning ‘ 1786
Cement , &302
#lags B20
Ceramics 1142
Plywood 1671
Paper eand Paperboard 2212
Matc hes 84,04
T Cotton Textiles 1617
Woollen Textiles 2753
Jute Texbiles 1449
Chemicals 2803
Al,, Ou & Brass 2284
Iron and Steel Q295
Bleyeles N . , SAR2
Jewing Nachines & add
Blectric lamps 25896
Eleetric fans 2069

Gon. Eng. & Elees Lng. 1665
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CGapital per peorsgon employed

Since Capital & currently measured ineludes goods
purchaged aad valued at various price 1evelé, any comparison
with 1teme reflecting current price levels is subjeet to
guslification. Therefore in picturing the significence of
capital in manufacturing, a contrast of capital with some
physical element of the manufacturing process ig found useful.
The most imporbant of sueh ratios is that which relates the
investment to the number of workers. Thig ls in some weys 2
sensitive ratiec for, obher things being equal, an added
inveatment will tend to redwse the relabive number of persons
employed. A bighly mechanigzed industry will probably have
relatively few women anf the ratio of Capital per person
employed will be high. Under opposite vonditions the ratio
will be lows Table (l+1l) giving the figurss on 'Capltal per
Caplta' in various industries will be helpful in indicating the
relative roles of Capited and lebour in manufasturing.

It will be seen that, on the average, Rs 3764 wag the
equipment with which the manufacturing employee worked in 1960,
Where the role of labour ig quite important, capitel investment
per worker is less, e.ge latohes and Textile Indusiries. Hoeap
monufecture for the year 1950 required unusuwally high capital
investment per werker. Also, heavy use of Capltal is made in
the industries, Wheat Flour, Vegetable Oils, Paint and Varaishes,

Chemicals /
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Chemicalsa and Blectric lamps. In industries where considerable
manval effort is required and where moechanived processes have
not made much headway, the average 'Capltal per Capita' is low.
Thus in the tanning, texbtiles and Rice-milling industries, the
per capita investment ig low.

This aspecet of 'Capital per Capita' gtudied in
isolation does not throw as mueh light on the relative
strueturé of manufacturing industries as when it is co~ordinated
with another useful ratio suech aa ‘Net product per Capita’l
(Table 1°12).

It wag seen that the logarithms of 'Capital per
Capita' and the net product 0? value added per Capltal are
highly correlated. - |

The. equation of the regression line (Flg. 1) giving
relation between log ;E. and log % where ¥ = HNet Product,

¢ = Capital, and L = anwnber of persons employed, 1s

1eg£§~ 05874 log%. » 14142

4

or P 2404126 G‘« « 5874

This shows that for the yéar 1950 for Indian
manufacturiag, 1 per cent ineresse in labour, capltal remaining
econstant would result in .41 per cenbt inerecase in the product.
Whe reas, corresponding to 1 per cent inerease in Capitel, labour

remaining /[
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remaining constant, produet would increase by +59 per aents
A detaliled analysia of these production functions, however,

ig provided in the next chapler.



Sumary

We have in this chapler iwvestigated cerialn characteristios
of wmonufacturing activitios for the year 1950 in Indls, Cur |
findings suggest that spproximntely 80 per cent of the productive
activity for the year 1980 gould bo sssoeinted with gzoods destined
For human consumptlon. The dexbile industrics shared aboud
A% per cont of the tobtal menulacburing activities. Waterials,
Fuele and vork piven out' compeised, in the agoregate, sbout 71 per
eont of the value of the profuet. This percentage was mbnoyrmelly
hisgh in induatrics, wheat flowe and rice-milling end. velatively
low in some of the Capiital goods industries sveh ag Iron end Steel,
Bleyeles, Sewing Mochines, Genevel Ingineering and Ilectrical
Ingineering. Vages congbliituted, in the sggregnteo, 48 pey otnt and
galaries, 11 per cent of the '"value added's fThe solary ypoymente
hovevey were only 7 o 10 per cent of tho Walue added' in the
textile sector, While studying the role of labour, ve Tound that
in the ageregate, the salaricd employees comprigsed about 11 per
cont of the number OF WAge-CaYNOTS.

Ag yegards the copitel investment as percentage of
value added, . oo e T o the mateh industry
shoved o vemarkably Llow value. Being least mechanised, this

induatey needs appavently little eapiial investment.



CHAFIER 11

THE _PRODUCTION _FUNOTION

(CAPITAL-LABOUR _STRUCTURE OF PRODUCTIVITY)
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Productivity was defined by Professors Dougles and

Cobb aw & funetion of labour énd‘ea@ibal‘invéﬁtment.
F 0 |
- Professor Dougles agsumed thel the production function must be
8o homogenous linesy funcbion of Tirst order L1.6.
Jf(ﬁliq me) = m Pl

By this, he meant that i€ edch one of these varpisbles
(L, ¢, - = = ) is nultiplied by .a constant factor m, then
the proeduction Funetion for the néw variable also -bocomes m
times the original production function, Frofessor Cobb after
nuRerous experiments-suggested a sultable type of funetion
satbisfying the above condition and alse satisfying the condition
that when either L or ¢ is =mero, the produet P must also be

%ero, namely

P ow f:i,,c) / gt=¥

. Later however, 1t was decided to remove the assumption that

the two expounents of laobour and Capital must add wp to walty

and to aétefmina,ﬁhém-indepeﬂ&enﬁly. In all the enses oxamined

' the removel of this ass sumption made comparatively little differ-
ence, the gum.of the exponents gbtill adding up to or near abhout .

Now, the marginal productivity of lebour = 72 22 = 2k

end. the marginal productivity of capltal = %gﬁ‘ = Pfy (L=k)
¢

In obther words, if %_and P/g remein Pfalrly constant, bthe

marginal [/
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marginal producetivity of labour would be proporbtional to the
exponent of labour in the produchilon funcetion and the marginal
produstivity of Cepital wouwld Likewise be pi*@per‘bianai o the
exponent of Gapitali

Now, the flexibility of Marginal Productivity of
labouwr be‘) % -?[%O/ L = (el )

) 4
DL (Sec Appendix for proof).

and similarly 5756, the flexibility of mapginal produetivity
of Capltel = =k
These Llexibilities indicate the proportional inerease
or decreagse of marginal produetivity of labour or that of
capital corrvesponding to a given inerement in the quantity of
labour or Capitals The elasticity of demand fow labour is the
reciprocal of éL, the flexibility of the marginal productivity

of labours. Thus elasticity of demand for labouwr = 1

When,; however, ne apriori restriction regarding
the sum of the oxponents ig ma@e; the profduction fanction

is glven in the fom P = 41X ¢J,

go that, the Marginal Produveiivity of labour ng{‘ =k P/1
_ ' . 5L

and , the Marginal Productivity of Capiltal u?;_lé_ = J ®/g
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In recent years, the values of k and Jj, the parameter
of the production function P = % L¥0d have been calculated by
various authors for different countries and a list is given in
the following table. ’ - N

TABLE &°1 |

’Gauntry & Year | exponent I [exponent ¢ | 3 5§ Source
Pime Series
UsSeAs 1899419221 0,76 | 0,25 | Quarterly Journal of
| Vietboria : : |
g 1901-1929 0484 0423 t Boonowi ce, May, 1940
% : o
UaSs A 1904 ; 0460 Qn??l Journal of Political
| . 1909 0474 0,328 ) Beonomy, Feb. 1943
§ o 1914 | 0461 0436 " Journal of Amorican
| 1919 | 0476 0485 " Stabvistiecal Soc.
E } j June, 1943.
Canada - 1925 § 048 0448 ~§ Journal of the
1987 § 0446 052 . Amerlcan Statlistical
1936 | 0450 0458 Society, June, 1943
| 1937 § Oe45 0458 §
Australia % : % i
| 1988-23 0403 049 . Quarterly Journal
1986~37 0.89 Q¢34 %
1956~57 | 049 0449 . of Heonomies,
1934-35 0464 | 0,56 . November, 1941

. New South Wales | _
§ 1985%-34 0468

D84 . Quarterly Journal
! of Beonomics,
D Mey, 1941,
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o shall now usé for the Indisn Census of Manufacbures

8 préduoﬁicn funetion which 18 linear in logarithms, This ig
none 6%her‘thah the pfé&ﬁeﬁién fonction which Erofessor Douglas
ﬁsgd"in his many émpirical studices. We do not, however, moke
the~assumpﬁian.af homogenity orvin-oﬁher words the assumﬁtion of
conatant returns, ises the sun of the revresulon GOGleOlOntS 19
not necessarily equal to ones Frofessor Douglas and hig .
aggocliateg have amply demcnstratea the uaefulneqs of this type .
of prodnetmen functions i

' The reason why we are prompted $0 use this particular
form of prcductian,function is because it gives immediately .
celagticity of the“prodn§§ with respeet to the factors of
proﬁuctioﬁ”(ih our casé"%he factors being labour aﬁd Gapgtal);
We straighbaway get aﬁéwers to tﬁé:queation,~by how much per
sent will the product iﬁerease on the average 1f capital and
labour increased by 1 per cent.  The aspects of increasing or
decreaging marginal returns cou;& not have come intq,evidﬂnce
had we Just £1tbed a liﬁear funatién to our data insteéd of
using the logarithms. Agein, if the errors in the Data were
small and normally distributed, a logavithmie transformation
of cur veriables would procure the normality to‘a_sabstanﬁial
degreas Butbt even if the errvors are not novmally distribubed we.

2unt'neects

shall atill get the best linear estimete by application of the
method of least squares. |

The /



The following study gives the empirical values to the
paramebers of the function P = éllkicj without ‘asgumption of
‘the fact J*k = 1, taking iuto consideration the Indian
manufaﬁturing induatr;ea ang rveporbed by the Census of HManufacture
'.Vplumes fram 1947 to 1952+ “'We have alge -endeavoured to ocompute -

these _paiﬂgmeters for the manufachuring i’x;du;‘aﬁfias of the United
Kingdom for the years 1948 and 1949, . | | /.:

- Ineach of these ysars, each manufacturing induatry ﬁés;;,
been trested ag an observation with its respective quentities of ]
labour (L), Capital (C) and Produst. (:9). |

~For Iundia, the data provided by fhe census of manufqata
ures hag:been useds For pre&qgt P, value~adde&,hy manufaeture
column has been chosens For iébenr, we have conglidered the.ﬁéfal
number . of persons employed - employees included both the wowkors
"ané persons other than workers. Top Gapital Thotal ﬁroaucfive
- eapltal emyloyeﬁ* including fixed and working capitals in. uerms_f‘

of eurrent: priaes wa.s ahasan.x~

For UeKs, the Census of @roduetien for 19050, 1949 and
1948 (Summery Tables) Pt I proviaed ngeesgayy figures for abcut
14 broad mamufacturing iﬂﬁ&ﬁtRieﬂﬁ For production, we have use&
the column for net outputs ¥For Capitel, we have Gcnﬁiieré& the
colunn un&er.iRVestmenﬁi TFor labour i, the total number enployed

was /

% For detailed ﬂates on th@ge terms, pleaae refar to
Appendix ii).
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was chosens The number employed included both operatives and
WO 1Kers » ‘ |

Using the dabta ag given by the census of manufactures
and wtilizing the abeove concepts, the production funetion has
beén Titted by -the least sguare method and the estimates of the
parameters k, J and h. have been obtained. (Table 2+3).

It should be-painﬁed out however that gufficlent care
hasg been taken in working oub the logarithms of the quantities
P, L and C in each individual industry. The seven-figure _
logarithmic tables have been uzed Lfor this purpose. Since we had
to deal wilth figures ag large as ten digits togeﬁherAwith
relatively small nunbers comprising only aboub four to five
digits, we had to watehjtnat while working oul the logarithnms,
the lagt few digits of the large nombers were net lgnored.

" Afber obtaining the esbtimates of k and j for the yeérs
wader consideration, we desired to test the accuracy of the
product lon function,

For this, we compubed For each industry from its actual
quantities of Labour (L) and Capital (C), what the product should
be aceording to the formula, We call this pt, Then, we
compared the actual product P with the computed product (Pl) and.
examined the relabtive differcnces of bthe former from the latter
and whether these differences could be explained by random errors
of measurement or by dgher random causes operating upon the value

product /
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product of gpecific industries.

" This has been done for the years 1947 to 1951 for
- Indila snd for the years 1948 and 1949 for U.K. Thetlogarithms
6f ‘the actual produet or P are showa on the verticsl exis ;é;'}é%”'@
* the logarithm of the compubed produst or P is shown on the
horizontal axigs wefe thexre to he pexfdct.carr63pdndenee
between the two, eachiabservatién.wohld'fallicn'the‘line BBL,
The differenses between the actual pfoduct P and those which we
would axpeeﬁ under the‘fOrmula(El) are measured by the norlzontal
deviations of the observabions fram'the'line‘BBla o measure
these more aceurately bwo soba of bands have Loen 1aid oube
The first is at a distance of one standard error of estimate to
the right and to the 1eft of the line BBY while the second seb
of bands ie at a diatanee of from one to two 8.« of estimate
from the line of oxpected relationship.

»It is found that the obsgervations cluster closely round
the line BBY for U.K. and the seatter is practically negligible.
Tor India too, the geatter ig not ?ery gvreats This ig an |
eviaenae‘that the production formula does furnish u description
of the product of manuféeturing}iQdusﬁriéa;

In teable {2+3) theré is shown bthe percentege of
obserations deviating from the line of perfect borrespcn&encé
by less than one and twm~aﬁd‘hy more bhan two standard errors

of estimate of Pl.
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wﬁELE 8?5

nnvxamxews GP ,&BTUAL ,HQDUGT (P) FROM PRQBUbT (p})
e NDER Tl FORNULA

‘Ee?qentag$' ?f febae;Vatieﬁs of given @éviaﬁianA ffom pt

| within | within | outside
Year 17 ¢ L Salie [ & & SeBe | 2 2 BT
o ,; f

Indie | 1947 | w96 | . a4

| asas | 82 | 95 7
| 1949 % e8| se o1
a0 s ;5,5_ 95 5
% owest . ea | 98 "B

UK, 1948 . 78 | 100 . . 0 |

1949 78 0 0 100 0

We should not'expect that there should be precise
agrecment in ea@h'inaustry,hetween'P and PL. -Some differences

1

between P and P would -however inevitébly reswlt from errors of

meaauremenﬁs -Eiff&raneesfin the technical afféativeneas of

Labour ana eapital in specific indusbries may as well be

contributing to thig deviation. It should not be asgsumed thab

the [/
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the labour and -capital must have the same'expﬂnenﬁ in each and
eve Ty industrya As it will\ﬁe seeﬁklaterg on the basig of a
spatial study, bhe exyanent“ef‘cayiﬁai-is nearly nothing in
mateoh indusbtry and turns oub negabtive in the rice-milling
indusiry;' mhazﬁiaﬁure-is‘guiﬁe dlfferent in the. case of Iron
and Steel and %extiles 1n&aatrxes. Anather faotor that might -
be eauging dnffeWmuces betweea actual and compubed P would,
perhaps be the forces affecting production obher than the
quentities of labour and capital, |

On Investigabing the lfigures Low the Indian Census of
Manufaetures for the year 1901, we flnd that for 23 oubt of 28
indugtries ﬂhder considération; the deviabtion of the aetﬁal from
theoretical products lies within % 1 sse. range. In obther words
a@Qgt 82% of the -deviation falls within the £ 1 8.0 range,
Tarther, 1t will be seen that abaat_Qﬁ% of the devialtions fall
within % %Asaéi rangee Only for two industries; rice-nllling and
vegetable oils, the deviations exceed two stanéard egrrors of
egbimate .

Fo.r the year 1950 for India, in about 75% of the ceses,
‘the deviation fell within % 1 sse. And in about 95% of the
cages, the deviation fell within % 2 s.a.'ramgc. Only for one
industry, rmee~m1111nw, the deviation eﬁcee&ed two stan&ard
errors of estimates. |

Fop the year 1949, for 19 cut of th@ 28 industries,‘z.e.f

6oh /
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68%, the deviations fell within ¥ 1 See+  About 89% of the
deviations fell within T 2 gee, rANZC, Ibi thé industriasg
rice~milling,’ ﬁtarehi p&lnbﬂ anﬁ.varn¢shea, uhe deviations
exnee&ed twice sSae. af the astimaﬁe.

|  For the year 1948, 1n 82% of the caﬁes, the deviations
£a11 within % 1 Sees range, In about 93% of the industries the
deviations fell within * 2 see. ran#e. Foir the industries,
rice~nilling and mateh 1ndusﬁries, the deviations exéeeded twice
‘8404 OF the estimate, |

For the year 1947, deviations for 21 out of the 28

indusbries (Lre 75%) Ffell within §a{§i?e. ranges In about 96%

of the lndubtrlea, the dQV1atlans lie withln 2e8eCs r&n@e of
the~es%1maﬁe¢ bunly folr the racenmilling industry  the devxatlan
falls bayond % 2.5 ranges | o

Angbher feature of tﬁis production fuﬂetien is
revealed by examination of the deviation of observed eutput
figures in the different indugtries from the production surfaee.
In general 1t was found ﬁhat aurznﬂ the years uader cansider&txon,
the manufaeburmng 1ndustrles lyinm ‘sbove the surface were e;th@r
expanding op.nob belng aubdeat to ecmpetitiqn characterized by
mgnapellstic teudenaiea - the taxtila rcuns and the mateh
indugbries heing $ypical exﬁﬁples; On the other hand, the
in&ustfiéé, rice-milling, stareh, paints amdﬁvarnishég-far whichA
the observed velues lle bélow the ¥ & s.¢. range ise. farther

below /
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bgloW‘ﬁhé}@xodqe?iﬁn'éarfa@é, were, during the period under |
eénsidﬁraﬁienﬁGéntraéting ragiqiyfngwere?smhjéet‘ﬁa egeessive
eampe%ition.,* \ - o |
| Por the fourteen manufacturing groupd, that we have
eansldered Tor U.Ke for the yearh 1948 and 1949, it will be seea”
that 11 Q@Vl&blﬂﬂ“ i.@w abeu$ ?Sa of the &evxabxoﬂu fall W1Lh;n
I 1. see range, ALl the deviations are included within theg
standard error of bthe esbtimabe. The industries for which o
deviations fall beyond % 1 &ee, range are ! § Leather and
leather goods, { § Food, drink and tobacaé and other
manufaeturlng industries. |
| Before proceeding to discuss the various aspeets cfgjg
the produwetion funebion, we wish to @resenﬁ in table (8f4)§
the valae of the. gxponents of the production Ffunetion computed
individuslly for a few States in India,
dometimes, the awnber of man~hours worked is preferred
to the ‘number of parsaﬁs employed? in that the latter does not
allow for overbime hours wovked during bthe perieds of |
prosperity or for a 5hﬁf§§§ié§ during depression. Since the
Indian Census of Maﬂufaetﬁfeé provides data'fer‘the number of
man~hours worked by wage-earvers ﬁe have tried to meke use of -
this varisble as denobing 1abcur;in sompubing bthe pvg&uétion
funcbion for the years 1949, 1950 and 195L, and the results are

tabulatved in Table (R+*5).
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TABLE R #4

State and
Year

-Nﬁﬁ of

Industries
Considered ¢

i

i

P

|-exponent

L

% |
exponent
i :

¢

i

J
¢

k.;.‘-j

Bombey 1950
Modres 1950 ’
U2, 1950
%W;Bengal 1949 %
?oMbay 1949 |

WiBengal 1950 |

28

0;73@3
042600
045972
0.4250
02050

043420 -

0429185
07456
0e61028
045360
0+542Y7
0,8210

l§931¢

140056,
1;30?%
049610
049457
1,ceso§‘

TABLE 2°B

- Wos 5fL“J
Indunatries
Gongldered

k

exm%?gnt\

d ]
exponent
G

1950
Wo.Bengal 1961
India 1949

India

a8
17
a8

§

i

QsbLE

O+8614

04231

Q0D

00,5062

0:695

¥ H gbtands for men-hours worked by wage-e&rners.



It is also interesting to study the behaviour of

this production function within particular industries. We bave

made use of the spatial data (il.e. the data Lor the individual

stalés where the given industry ocours) and applying the usual

mul bivariate aislysis, wé obtained the production functions as

glved in Table {(246)«

PABLE 2*6

E k S 3=

i . exponent exponent

j Industry R L B oa
Rice~milling © 1,041 | 043475 046957

] . . ’ : .
%Textilea‘ ; ‘ ;

(Cotbon, Woollen | } _

© and Jute) 0,8031 | 0.6188 0,9217 |
latohes f 0,5187 040890 046027 |
iran_amd Steel © . 06535 0.5891 1.2416 %

% (The data for the indugtries refer to the year 1950.
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in'mable‘(a*aj 'weiyrQSaned'ﬁha valueg of the
parsmeters of the production fune tian’i’cr*%he manufacturing
indugtriées in Indias  The :ealiy gurprising feature of the
resulbs obtained is*ﬁhe'fendancy:éf the exﬁanént of labour %o
pemain fairly low in spite of the fast that no apriori. cérzstré.int
(for example - consbant reburns) had been imposeds For the years
1948, 1951 and 192325 ﬁhe value of k;is very low and the
corpesponding value of j is relatively high, The inoreasing
capital per wo. rke 1 might explein o some extent this low veluse
of labour elagticity of ou.tpui.., Let us take for example the
two relatively prosperous jéeifs 1948 and 1951.

The Production equations for these years arve

| o 02365 0;755@

PR 34945 L) g

‘ T 08600 T 0.7288
aml' P = 4,667 Iv EEER ¢ :

for 1948
for 1951

g0 bthob the marginal Produét of Labour njﬁ&%ﬂu Ggﬁﬁﬁﬁ*%gfor 1948

. Lo

0@36GQ°%.fGr 1951

i

“and
Lebour elastlelty of output = & I = 0.2865 (1948)
o ‘ ' 02600 (195L)

Mayzinal Product of Capital sfggg 0.7554 £ (1948)

it

4

0.7282 P/p (1951)
Gapi'&al Elasi‘:isity of cubtpub = % % = 00,7554 (1948)

= 0,72828 (19561)

i

]

and

In [
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I:a. other words, in 1948 an inerease rji‘ labour by 1
per ceant Ceplbal remaining unchanged was assoeiated with a riise
ia product of 0,2365 per cent; while if CGapltal went up by 1
?m:* Qent‘, 1aiaourremaimmg egnstént, product increased by 0.7554_:,.
per centba. ‘
| - In 1961, an incmaae "@f 1abour by 1 per cent Gayitai ’
remaining wnchanged was associated with a rise in product of :
0;26()0 per centy While if Gapi'b&l went up b;\,r 1 per cent
1*&.‘&30113? remaining consbent, pm@_mt iﬂax*ecmecl by 0+7288 per ccnt;

. The 1948 snd 1951 wluea sre consistent in that wibh
inereasing ind,mstmalizaﬁloa, 'bha G&pital_ ver workey inerease;}‘by
( 4/'7) per cent (uncorrected for price ehangeé) between the twe
periodss W

Profegsor ﬂng;ia:s o puming of course the sm{;e of
congtant returns had prqved. { Appendix iii)‘ that the ,flexihiliéar |
- of the merginal productivity of Llabour to be kel and thet of A
Capital to be ~k. This would give fbr-the ';yrear 1‘348‘ for India
(fb:@ which returns are slightly less than congtant)y k + j = 6599-)
a flexibility of the marg i nal produsbivity curve of laboui ;é -
of ~0:7635 and of capital “042565), |

Thig means that'an iaereasse of 1.0 ;@ar cent-‘ﬂin the
| qusmti ty of labour {with Capital eongtont) would normally be
aceompanied by & decrease of 0476 pejr cent in the marginal
pi-c'ductivity of .lab(;;ur; while & similer incroage in bthe qual?-_tity

of [
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of Capltal (with labour constant) wowld be sccompanied by a decline
of 0.24 per ceont in the marginel productivity of Capitel. If the |
rates of weges and df interast are determiﬁad by the respective
marginal -produstivity of labour and Cepitel, this would necessitate
corresponding de@reaées in their rebturns, Similarly, for the year
1951, an inerease of 1.0 per cent in the guantity of labour
- (with Capital eonatggﬁ}_waulﬁ:narmally be accompanied by a decrease
of Q474 per eemtkin.¥§%§margina; productivity of labour while &
gimilar inereése in the quantity of Capital would be accompanied
by a decline of 0426 per cent in the mevginal productivity of
aapitai* " | |

Again, assuming -bhat the demand curve of a§§yaf these
fectbors is determined by ité relatlive marginal produetivity, the
elastieity of demand for & ziven factor will be the reciprocal
of its Coeff.of flexibility, This would then be =1,3087 for
lobour and. «4,888% for capital for the year 1948, This would
mean that an increase of 1 per cent in the wage rate would, if
conditions were normal, lead to a decrsage of «1l.31 per cent in,
the quantity of labour demanded, while a similer relative increase
in the . rate of interest would lead to a decrease of (4.23) yéf
cent in the quantity of capital demanded. |

We. now turn our discussion to Tablel(a,é) which gives
the values of the p&rametgrs of. the production fuucbtion as
computed for some of the States in India. The striking feature

of [/




Al 4
5L e

of thiﬁ.t%bléjiﬁ‘ﬁhﬁ struqturéi,vaﬁiatian of the production
function batweaﬂ West Bengal and Bombay. For the year 1950 feﬁ
W. Bengal,. the lebour elasticity of oubtput was as high as 0473
and the capital elasbielty, 029, On tn@.pph@r-hana,far.Bnmbay,
for the same year; the labour alastigity,of eutput was only 0426
 and g&pitél.elaatigitycwaa Oe74, To investigate {lie possible .
reagong fox ﬁhis variation, wg‘&eaiﬁe& to congidew énly the g
industries that were common te both the Siates. There were 19
industries to ve considered in this wey and the resuliing
preduction functions were

| 0,888 0,768 - . o

P ow 3177 L ¢ for Bombay
0,798 . . 0.842

P

and = h 5 ¢ for W. Bengsl .

- Bven néw, there wag hardly any aiffamenceﬁfrem the
fivst stage of these eqnatiﬂﬁs; The Production funebions still
exhiblted a queer giiructural difference for these Stateg. We
then tried to examine the indugtries individually and calculsbed
th@’falues of Prodﬁet*l&bau& (P[L) and Froduct-Capibal ratios
for esch industry to Lfind out if any particular industry offered
relabively 1arge;pr6auctiv1ty and thereby affected the productiocn
purface, It was Fousd that the value foe P/C for the mateh
industry fcr~ws:ﬁenga;‘haé been unusually high for the year 19560

belng 4403 as agelinst tnﬁ-ebréeapanaing value of 102 for Bombay.




PABLE 2°

MATCH INDUSTRY

: X B - 2

| B/C - P/L |
Indde 1950 . Lead9 L zaes
Bombay 1950 | 1,081 291148 |
W. Bengal 1950 4,080 268546

We therefore decided to Qmit*thﬁ mabteh iﬂaus%ry from
our calculations, and then-taking into accounb the remaiﬁingfls
industries that were common both Lo W. Bengal«aﬁa Bombay, we
obtained the new produecbion funetion,

0,5065 0.5617
P = 8,128 L ¢ for W« Bengal (1950}

The values of k and J} in this equation are not
significantly different from the corresponding values of the
paraneters of other States in Iandia, bhe values for which are
” tabulated in Table (2°4). However, the foregoing analysis
indicabtes the danger in fitting a produetion formula for a
country or its States which function to some extent on an
wunstable state of economys It 1s quite possible that a single
industry [
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industry with appavently negligible significance can alber the
strueture of the production funetlon. In spite of the omission
of some industries Ffor both the States, W Beng&liaﬁa Bombay, we
8431l Find that the velue 0f- (expanenﬁ of C) ié highee in
Bombay than in Ws Bengals It will be seen Lrom Table (£+6)

that within the texbile industry, the eapital elasticity of
output is very high compared bto othey industries., . The high
value Qf;é for Bombay, therefore, may fo some exbtent be explalned
~farvhér ahave Qf“aapital in the textile industries helng more
than W. Bengal, .

The ﬁaxﬁiietinﬁmﬁtries play a verxy lmportant role iﬁ
the egonomle atruatur@‘aﬁ_lndi&§x About 45 per cent of the total
e&@it@l‘infm@ﬁufaeturingiis.imvestad in texbdile industries alone,
We obtalned the pra&mstiankfuﬁetian for these textile industries

ag 03031 046186
3:.3 L 55 Q‘Q:QQ L G ) L3

*0olin Clark, on the basis of the date given by
Dr. Dokenathe in Easteran Heovomist estimated the production
fonetion for a few textile industries. He obtained the

velationship 0422 0.78
P = h L ¢ 2

Our findings are consistent with Colin Clark's in that

the

= ‘YOonditions of Boconomice Frogress'.
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the Gapital elestiolty of output is cquslly high.
| It weag slee proposed b0 luvestigatoe bthis

Geplbal-ichouy stracture of productivity in the texdiles segtor
for the United Kingdome Hexe, we aanmi@@é&ﬁ oy fouy
M fervont indushries within the textilogi«

{1} Cobtton gpiuning snd doubling

{2) Gotbton weaving

{3} Woollen =nd worgted

sund, {4} Pextile Lfindsbhing,.

Mo had only four observabions and aspuning bho sum of oxponents
of labour ond ocapital to e 1, wo Fitted o lingoy rogression

eguation to the values log #/L  sand log OfL Tor the yeay 1949,

The resulbing equation was g Gafl¥ 0881
' R T P 4 g L e

Hera, bthe ekponeat of Copd el was very high sad that of lebouy
low, unlike the produeblon function obiained Lor U.0 (Peble Z+8)
taking &1 the manufecturdng induabries togothow where 1y was
Pound that the Lavowr elastieldy prodnot was mach higher then
that of Copitals

fhe prodostion funedlon for the texwbile induastries in
Uelle ogaln jugtifiss ouy aggumpiion thad the Capl il elasticliy
of oubpub in the toxtile mector Lo voxy high compared W olhew
infustrios.

Looking back now bo the velunes off peramebers computed

for [
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for the manufacturding indusbries in India for various years

(Pable 2*2), the most noticeable feature is the high values of
J and eorvespondingly low values of k for the years 1948, 1951
and 1952+ ° We ‘exanined. easch individual industry to find out if.
some industry could possibly affect the gbructure of the i
p’fuﬁmfien. funetions For the textile ilndusiries we obtained
the followlng t-able'i\?ux'«-» product and eapital for some of the

years under  consideration,

TABLE 28

ALL TEXTILES

- ¢ F |

_ Gapital'lnireste& | . Product kvélaxe ad.ﬁéd.) |
Year (Million Ra.) Million Rg.
| 134& D ¥l 2 1455
1948 2303 ] 2080
1949 8406 1566
% igs0 L 278l | 0 1bav

o 1t will be seen theb P/O iﬁ‘s’ quite large for the year
1948 compared to obher yearég ' The textile industries definibtely
showed good produstion for that ;véam Since ‘be:ctiies play a .
major role in the industrial economy of India, the corresponding

production [ .
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produetion funcbion for India for the year 1948 was naturally
alteredg“ﬁne-exmﬂnent'af‘C&pital (J) had gone as high asg
0.75584 in 1948 as againgt 0sd Ho 06 in obher yeara.

The faet will be more clear wheu we examine the
Tollowlng figures for the production of cobtton yera, cobtton
fibreg and. jube manufactures veproduced Lfrom the 'HEeonomic .

Survey of Asis and TFar HBaab®.

TABLE v A

I NDTIA

1958, 1946: 1947 1948 1949 1950 |

1. Cotton Yawn o B85 634, B98 660, 603 586
(Thousand Metric tans) S o )

PNDPISRUR X

2. Cotton Fabries ‘ 5 |
(Million Mebres) 5,937 5,680 3,425$4g044fo,480‘3,560

%, Jube Manufscture | é

( Thousand Mebtric tonsg) |1,286/1,1061,068 1, lﬁﬁ P58; BHO

[P S ———

The table shows thet bthere hag beon s éharp fall in
the Indian production of tQXtiléa gsince after 1948, The 1947
fignres Weﬁe alao not as high as'ﬁhe fligures in 1948, The
deeline in cobtton textile pré&uetien had been perhaps due to Hthe
shortage of cotton, the closure of sowe mills aend also due to the

deterioration /[




deterioration of equipments Almost all the world's Jjute is
grown in the Indo~Pakistan Sub-Continent and the major share
comes Trom the northern §ﬁd eagtern regions of Bengal , which
now forms part of Pakistan. During 1949 and 1950, o considerable
portion of Pakistan's jube lands was devated.tn rices ZFroduction
of jube ln both Indis and Pakisben suffered greatly from
excegsive volus.

In the year 1951, the manufacturine industry in Inaia
wag running higher than the post-war peak {1948) and pre-war iQB?, j
Froduction of Fngineering and Chemicals maintained steady v
progress . Production of textiles showed an inereasing trend.:
Produetion of ivon and sbteel su%ﬁasse& pre-war levels. |

In consideration of all these faebs and kesping in
mind that the capitel elasbticity of output in textile industrids
is guite high i+t will not perheaps be very difficult to explain
the high'valuea of the exponents of eapi%al for India for
relabively prosperous years, 1948 and 1951, It does not howeven
mean that a high'value‘of capital elasticibty indicates prosperiéya

For the year 1947, if labour was doubled accompanied
by no change in Capital, the produet would be 2 048141 {imes of
what it wes before. Oun theleﬁheﬁzhana, 1f Capital wag doubled
with no chenge in labour, the product would be 2 045664 times
the original velue. If both lebour and Capital were
simultanecusly doubled, the product would be 2 1.0805 timeg, 1.e.

more [
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moreAthan;daubleiyagmhis;indiaates:a_sﬁage of inqreasing retu@hsi 
1«0s by incraasingiﬂapital and labour by a given amount, the f
produet will be incressed more than the amount, This, state .of
inare&sing,returhg cowld not be-m@inﬁain@dcfor\subsequenbxyeaﬁgi
For. the yean 13%8,_dogbl;ng‘af_b®th the facbors, labour and |
capital wéq}&,@&k@-thakpge@uat g.o.ggla times of what it was
vefores In the year 1949, it would bo gtill less g 0+9172

timaé the original pgéd&atg Fox tﬁe year l9505‘the1denbling of
ibu%hvfactops Capital én&Alabagr would rasq;t_in_ﬁaking.ﬁhe
produet 2 V2784 times. 1ts original value.

o In contrast to Indian manufacturing, the Gapitalulaﬁaur
structure of Produetivity for the United Kingdom showed & hig&gr
1aﬁqur elasticity of output « The equabtlons obtained fér U;K;'
were A A N N - |
P & 501.89 I 0e6669 ¢ 048680  g52 the year 1948

and P = 318,13 L 007985 g 04BBE  pop 4ne year 1049,

| This means that fgf,ﬁhe year 1948, an increase of
labaux.b& 1 per cent CGapitel remaining unchanged wag assosiatéa
with a rise in produet of 046669 per sent; which if Capital -
went up by 1 per cent, labour remaining eonstant, product
increaged by 0,2680 peﬁ_seﬁﬁs e

: ~. ‘ln‘lgég f@y:th@ UsKe, oan inerease of lebour by 1 per ;

cent capital remining unchanged was»aasqciaxéd with & rise in
-paeéuet of 07855 Pér qemﬁ; while if eapital went up by 1 por . .
aent [ |
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cent, “lebour remaining constent, product imgma,seé by 0.2252 -
peT cen‘b. |
Ia both thesge years for U.Ks, ’ch.e sum of the exponeaus

k and j is less than 1, showing a stete of dlm:.nishing return;,ﬂ.

to the geale of productions

“The valuesof the exponents k and j that v}e have
computed for the U,K, manufacturing industries vesemble
the e@::*raspond;lng exponents Lfor the UeS.A. a8 ogstimabed by
various authors (Table 2410).

TABLE 2410

Year . i k i J , k+J

1904 0465 ; 0:8L | 0496

1909 - owa o, 32 ﬂlgbsg

UsSeds 1914 | 06l | 086 | 0,97
1919 0.76 | 0.5 1.01§
Time~Series l

1899-1922 0476 1 0485 1 1,01

In both the comnbries, it will be seen that the
labour elagbicity of mt_put ig high, and the eam’oal els q’cmlty

of output ig Lairly low.
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PABLE 2413

TN D IA

. Year

Tatal P
(Rmpees}

(Numher) (Rmpees)

Total L .'tmza'c‘;g‘

oo

H
!
v

EJL“;

L1946
;méa?
%1948
}19491
;l°aﬁg

2,114,131,3?1;
2,481,791 ,889 |
5,175,422,325.
2,726,940 ,644 |
5,809,285 , 675

§
i

1, 514 262 a,eea,sav 440 |

1,682,516, 4,084,416, 601

1,697,226 . 5,221,075,284
1,665,186 |

1,632,483 ' 6,145,286;880

5,095,795,917

i

i
i

1396, 03’;
‘148&.47f
;}86?;??f
»16}8¢lai
1?39,34j

ofsaafé
04585

0 ed62

j PABLE 313
| . | | o P Anpogl
Salaries and = . . - Wage | Average

. , Wages paid Pradusf&vity j Wages
Year Rupees (P) . per worker
1946 1,018,048,701 0,481 !
1947 1,857,065,802 | . 04560 L e3l.z
1948 1,658,165,368 | 0,522 | 97649
1949 | 1,771,882,988 | 0.649 § 105Lea
| , |
1950 1,721,664,178 | 04606 g 105446
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TABLE &+14

|

1949 |3,968,068 | 7,061,044

1

|

524,927 | 2,288,316 | 562,7

UeKe
P I ¢ W | §
- Woges and | ;
-; Nambe r Invest~ | Salaries |
Year | Net output employed | ment peid | P/L r/C w/L
£000 £000 ;
. {
1948 | 3,770,017 | 6,705,008 | 260,518 | 2,091,676 | 562.2 | 14448 511.9

12,21 324,56
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Manniéaturing Inﬂﬁstriés

Uoks

1949

UK,

1948

- B/T

{(in £a4)

R/C

s etk o et e s e

 P/L
(in 29.) !

|
1
E
i
i

P/C

A B s O b 8 e e

B

4

% 5;
e
X2
- 8.
"
10,
‘Ll.
18y
13,
jl&?

Lo

Treatment of nonmmetal
mining Produets
(other than coal)

: Ohemicalg & Allied ;

Tﬁﬁdem
Me ta}. "fmnufae um:*e
ngineariﬂg,
bhlpbuilﬂing &
Blec, Goods
Vehicles

Metal Goods notb .
elgewhere spec;fiad

Precision Instrﬁments
Textiles |
Ieather Goods
Glathing

Food, driﬂk and
fobacco

Wood and Qork
P&per and Pr;ntiﬁg

Other Manufecturing
Indugtries

S S —

A, = S o T R T W

| 489,6
. 609.6

547 45

-3
¥
el
-
L S S 1

faer]
Do
L]
-

- D34.,9

9825

586,41
54440
51645
656140
39549

7357

55356

4 3o p gt

s s e

?_101- ‘3..

| 20454
18410
| 14.81
[ 16414
9401

21,88
BLaB4 |
§10ﬁ37%
17,06

9497

4488 ¢

R R B i A R T A

ke i

.QQlSE

84641

o
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51640
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11,53

20459
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Teble (8+11) gives the Prc&uﬁtuléheur (P/L).anﬁ
Praduetucapitél~ratieé fag individual industries for £he year
1950 in India: The table suggests that it would perheps be
mogt useful ¢ invest Capital in the Tollowing industriesi-
Matches, Cotton Textiles, Woollen Textlles, Jute Textiles,
Biseuib«mak;ggt Ceramios, etes The industriegjfgr whieh
ihveatment\aftcapitalﬁis least useful are Rice-milling,
Distilleries, Starch, Vegetable Oilg and Blectric Lamps.

, On examining the column for ¥/L, we find that for
employing additional lsbour, more profiteble industriés are
Biscui t-meking, paints and varnighes, Cement, Ivon and Steel,
Bieycles, etecs The 168sb profitable industries from this point
©of view are Rice-milling, Vegelable Oils,nalésa and Giassware,‘
General and Hlectrical Engineering and Starch,

In'ﬁhis ecnﬁeeéiaa, we might refer to Table (2°+6)
in which, on the basisg of spatigl data, the produetion funebion
hed been obteined for o feow inQustries, The rice-milling and
Mateh indusbtries geem %0 have been working under diminishing -
returns. The Capital el&atieity of output is negative or
pragtically nothing for these industries.

For the Brltish Manufactures, ag will be seen from
‘Tabie-(atlﬁ), it is §e£haps more ugeful to employ Capital on
Clothing, Leather Goods, Engineering, Shipbuilding, Llectric

goods and vehieles.k The industries for whieh Capital investment

is /[
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is ieaat profitable are chsmigals aﬁ&:allie& traies, ﬁextiles,
etec. For employing stditional labour, the most profiteble
manufactures gre chemicaly and allied trades; Food, Drink and
Tobageos
Lagking b&ak_ng #6 Table ((2+8), we Lind i%fthe_laa%

thraé‘ﬂelnmnsg,tha value of the squares of the gorrélaﬁian
, eé&&ﬁfiﬁi?@tS-hgﬁwﬁénfpﬁi?a~9£'the“three variebles log L, .
;og.ﬂgénd;lagvax~A11 ﬁh§a§feérrélatien co-gf ficients are seen
to be very highs This veflects the fact that Eroduction,
Gapital‘aﬁ&fiaﬁauriaﬁéfhigh%y correlatéd within indastries.

. ..Lét ug now consider the co~efficient of detemination;
RA Kfméblawaea),s:zn r?gressiqn torms, the gguare of the
eerfelatien.én@affiaient is aﬁ esbimate of the proportion of
variance in the dependent variable {say,‘Y§.that is ageounted
for by bhe regression of Y on one or more independent variables.

| When Capital and labour are both considered jointly
as factorg of manufasturing produetion, the square of the
multiple correlation co-efficient (KR) as given in Table 2+2,
provides explanation for thé percenﬁége of variation in the
products For vll the years un&@: eonsideration for India, the
value of R® ranged between 0491 and 0.95. It seems therefore =
‘that about 91 to 95 per cent of the variation could be expleined
by ¥he two yariables, Capital and labour, In the case of the

manufaeturing production in UK., the proportion of variance

explained /




w B% =

explained by these two factors is still higher, belng sbout
97 b0 98 per cent.. | '
singly,;aapital;,the more poweriul of the independent
variables was, for the yeapr 1948 in Indis, .capable of explaiﬁi@g
about 93 per cenl of the variation
. (coeff of correlabion 3%? = (3,9266).
Labour alone weg capable of explaining 88 per cent of the
varistion in the product, . |
The proporbion Qf-unexmlainea varianee obviously
ig very small ranging bebween 4 o B per cenb. |
We had alsgo uvsed the figures given Lfor the 'number
of man-hours waﬁke&' as’reyre%enting 1ahoufg ingbead of 'the
average aumber of persons euployed!. The man-hours refer to
the hours worked by wage-carners alones - The hours worked by
gsalary earners and éth&r workers could not be obtained: On the
bagis of this data, Production funcbtion wasg £1tted and the values
of the paramebers so obbalned are given in Table (2°5).
/.&~striking feature of the praﬁuaﬁian funetion has been
the flucetuabion of the values of the constant h in the equation
P R 03, from ﬁear to year, (Table 2+3), Thisg |
fluctuation 18 not restricted to Indian manufaeﬁuring industries
elone, bubt the manufacturing industries of U.K., U.S.A, and many
other countries as well indicate sueh bvehdviouwr. Ordinsrily,

this constant h should denote the product that could be derived

from [
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from one wmit of labour working with one wit of capital.  Bub
i‘b is wlikely that this produst could &iffer éonsiclerably Lfrom
year 0 year in any counbtny. Abtempting to reason for this
Ffluctuation, it was desived %o calculate theé standard error a_i",
this constant kL or preferably log he |
Our Production function is F = h I,.,k' ad

In other wér&s, |

(log P - Tog ) = X (log L » [og L) + J (log ¢ - log C)

é&fmmﬁ'gdnm:ﬁb R
and log h = log P =~ klog L - J log €

Now, Iet'logli’ nc;v s log L = x log C = =x,
then we heve logh = ¥ -~k %  =~j%

Henece, Van {log h) = Van j + Var (k) E/z _+ Von (’J_)‘ E&"
' | » A% flan(s) Von(d)

Necessavy subsbitutious for y, % and %
mey now convenlently be made. We adopted this Tformula for
. ealewlating the variance of log h and obtained the Lol lowing

tablﬁg

TABLE 216

log h \ Var (log h) Se0s (log )
India 1949 2. 1688 . B.688 1956
1950 1.55L5 447883 . 2086
U.K. 1949 24,5026 0 4587 04766

1948 227006

The /



The above table shows that log h has a very large
Se€ e for India. lt i& apparent, the se.es 0of log 1 being
quite large, all the values of log h could be conbained
within aﬁe. stenderd error range; Thus, the valu@s of log h
for different years are mwt significantly different from each
other . 4
- The pame is brue for the manufacturing industries
of UsXs The gbtandard error here ig also proporilonately quite
large and the values of log h obbained for the years 1948
and 1949 are not signiflicantly different from each other,
In view oflvsuch large error abtached to log h
and henee 0 h, it would perhaps be more coenvealent to express
the production equation in the original fozrn.
log® = 16§ P+ k (logL~Togh )+ J (log ¢~ log €)
How, log P = log g, where ~g,is bho ccometric mean of P's
gimilariy log L = 1&@‘3 and log 0 = log;c

Then, log ¥ = logg, * k log (LJ e 193(__%)

C o - £
he! T ‘zpé%-) (ﬁc)

The values of ;,9 g, @t Fn y Uhe geometric means

of Product, Labour and Gap:utal do not differ econsiderably from

year to year and 82180 the s.es atbached %o g very small.
The velf ove, 1t would perhsps be move convenlent to work

out the Production funebion with L emd G _i!.u.eaj.;. the raiio

Of/ ' A ge
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of the variables to their respective geometric means, rather

than the varisbles ag they are.

TARLE 217

% (RATIO OF WAGES TO VALUL _ADDED)

. 1948 L. 1949
Wheat Flour 0436 0443
Rice-milling 0.89 0.72
Bigeul b-nelkking o 0.32 0434
» Prui bt sud Vegebable Fr@ﬁeqsing ‘ - 0,16 ; 0438
§ ﬁmgar 0«38 0edl
i Distilleries and Brew&rﬁc : 088 0450
53 tareh ? 0454 | 0«54
' Vegetable Oils | 0442 | 0«61
P Paints and Varnishes | 028 0D
| Boap , 0a21 : 0422
. Panning 0:568 0 48
. Cement ~ : , - 0455 0239
C Glass apl Glasgwere. 0479 ‘ 0«87
. Qeramics OsT4 ! 067
i Plywood and Teachests : 0ad? i 0441
. Peper and Faperboard | Owb4 ' Q«bl
- Matches 0+388 ; 046
~Gotton Textiles * 051 ! 0«78
- Woollen Wextiles ‘ Qo4 | 0461
-Jute Textiles : 0.6 ' 0487
" Ghemicals , | O 239 g 0e44 .
“Al. Cu and Brass |
Iron and Steel 5 0455 ? 047 |
Bicyeles : 3 i 5
Sewing Machines o S :
- General Hng. and § ] '

Electricdl Bag. § 0466 SN Y 7




of labour and Capital.

- 7%

-y

‘We mow proceed to consider the marginal productivities

We had' sesn earlier that the marginal

productivities of labour snd cspital are respectively,

Am———

L

G

¥ * Ptk and P = P j,

4]

The following tebles illustrate the marvginal productivities

of labour~&nd c¢apl tal for some of Hhe years wnder aonaiaeratian
for both India and TU.K.

TABLE ~ 2°18

INDIA (Rupees)
% ; ~ Average Annugl
P - % § wa.ges ‘per
. Year X P/LE P/GJ : worke
| . i ! : z
947 % 768406 ’ Q34 § 831 o2
| 1948 L 4R 0446 | 97649
1949 85449 0421 | 105144
1950 | 670,5 | 0.27 % 105446
TABLE 2°19
UsKs (Pounds).
| X . Aversge Annual |
b ! ! wages per
Year | B/LX § - p/0d | ‘worker
% ? _ : .
1948 , 3M4.9 i D488 ! 31149
11949 424.,0 § 2475 B24 5
i :
The striking feature in the sbove tables ig thatv for
all /

I P



all the years under consideration, the marginal productivity
of labouwr {(MPy) for India ig less than the annual wages,
whereas for UuK., the marginal productivity of labour is found
to be greaber then the wage-rate. Ihe (MEr) of labour wes very
low for the year 19%8.f¢r Iﬁaia, am&-the corresponding marginal
pﬁaduﬂtivinyQf Cﬁpitél (M?g) wes quite high. From bthe year ?
1949 to 1950, the wP; has decreased and NPy has slightly '
iﬁg&é%ﬁed;-“ﬁbr_ﬁ&K*;‘ﬁhe By, hag gone up inllﬂeﬁ ag éomparea,
to 1948 and the earzesyonding Py has decreased. ' :
Sinee in a perfect econony, ane:wculd expect ﬁhe
wages to equsl the marginel Productivity éf Labaur, the: ,
wege=bill would naturally smownt to k bimes the product whews
k .is the exponent ﬂf'Labuur.in;the pra&gctian eguation. in
the case of Indian manufacturing, we have slready obserfed that
the MNpy was'leﬁé'th&n the wage-rate; therefore the fraction
that the total wage bill beara t9 product (value adaed) will
sorregpondingly be greater than k . Therefore from table (2+13)
we find that in general, W has been greater than %k fLor nearly
all the years for Iﬂ&ia,‘?gﬁ considering individual igdustries
as well and examining the teble.of w/r (Table 2+17), it will
also be geen Ehat‘thia‘fr&eﬁian has been greater than Xk in mows

industries.



Note

| The second five year plau suggests that during the
years 1965456 to 1960-61, the Government would aim st
inereasing the national income in the Facbory enterprises by
about 67 per cents During the period, employment has been
estimated o have increased by aboutbt 42 per cent. The rate of
investment would be, as reported, roughly double of the first
plans The theoretical value of the oubput, on the basig of
the production funetion, (with oxponent of labour, k = 0445
exponent capital, ] = 0,55) would be 0,45 log (le.428) +
0.5 log 2 = L1471  aboub 1471 times ibts value at the beginning
of the plan. On attributing a higher coefficient to capital,
gay 047 and correspondingly a lower coefl te¢ labour, say 043,
we reach a still higher value of oubput, aboub 1,80 times.
Thevefore, & target of 67 per cent inerease in the value of
oubput in the factory sector during the next five years gppears

guite & reasonable estimate.
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Since this thesls had already been prepared, a paper
entitied *Production function for Indian Industry' by Murti
and Sastyy has appeared in Economatrica Vol. 25, No2, April,
1957. In thie paper, ﬁhe.estimates'ofsthe~parametéré of the
production function are based on the averagés per firm in each
induatry, and ave therefore different from the computed
perameters in the present text. However, the paper, on the
»'hole, shows that Cobb«Douglas production formula does furnish

a deécription of the product of Indian manufacturing.



LAND, LABOUR AND - PRODUCTIVILY




Tand, Labour anﬂ_?roductivi@g

Phe Produebiou equabtlion can as well be used in relation
o the agricultural oubtpubts In the agricultural sector, be gides
the working populatian,;thavmdat important factor @f‘preduetién
ié land. We‘assume that it is only land and labour theaeb
together produce amrisultural,praduata.

The produetion formula in this cose may be gtated a

P o= %f &éf% &

where, P = tal pra&ust~ U - ﬁgrlcultaral labaur*
| V. = lemd - }l = elasticity of Froduction W.r.t.
-1abour . /km elaatlaity of Produetion w.r.ts lana

md h - gonstant,

The general elastieity of produet wirsts labour in
the egriculturel sector is found to be 0s6. In the 'Teonomics
oFf 1960, Colin QOlark states that, 'In & diminishing rebturns
in&ugtryr'the wage of the agrieuliural labourver would, in the
long period be more or less adjusted te his ma@ginal produetivity,
Whleh ghould be aboubt half of the average productivity per head
of the whole agriculturally occupied population'.

Dry Tintner (Eeanam&tr@eag.April,.lg&;).abtained &
production equation, using data from lessrs. Bayer and ;anasbﬁrg
brought up to date by U.S. department of Agricul tursal statistics
for [
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fow theipefiod<1936ﬁ41§-':'”f
His gquatinﬁlwaé
X, e 27785 Aa4 0.9020 Z; 4 0.0087 % -~ 0.2644
where 2¢ % log Qf‘agriéaituralﬁPraauétionﬁ
) X, = log of Bmployment. o |
Z3 = log of Capital., |

and 2 = bime in years

An unexpected deduetion from this eguation, however,:

is that a less of 1 per cent in the labour force causes &'fali 

of about 2«8 par cent im.the outputbs Itlahould.be mentioned ¥ |
here thatb lees log (Employment) had been falling thréughb'mf
the period under consideration. | -xlif

‘This certainly confliets with the concept of \
diminishing returns agriculture, so far as short run changes
are congerned. éhig may be as Colin Clark puts it,'becausé
Americen Agriculture 1s already seriously undermanued in
relation to its resources. :

e nawéintand to frame an equation of the similar
type Tor Produetivity ia the Indian sgrieultbural sector. We
could not obtaein figures for both area and yield for each
individual distriet in India. The area figurves of digbricts
are , however; available for the year 1947 in the ‘Agricultural
statigbles, detailed %abléa‘, But we could not meke any use of

these [/
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thege figures owing bo.the lack of Pigures for 'yield! op

'production', Only, the esbimates of 'Area under Frineipal

rops!? an&;th@,*rra@uetienipf Erinceipal Crops' for each

- individuel State in India weve obtainable from a Government

@uhliaatign for the year 1959f51¢g We utilized the 1951 Census

figares in the Agricultural Class to- repreaant the labour .i

We inalude& both salf-supporting persons and the working  3

dﬁg&n&ents (aeacralng to %heir aeconﬁary chapatioa) in the 15“'

agricultural gector in thia categoryy. ’
Ganai&ewing figures for 10 nmajor ’tatés-ef India,

we obtaine& the proéuation eguation as followgi~

P = 1.6054 2f 10,6755 / 041940

n

where P | Produoetion of Prinalpdl Crops .
U
and 47 = Aroa under rrinaipal Cra;a

Aatual waykin pcvulaﬁwaa in Agrleulture.

.

The Produetzv;ty in tha asgricul tural secior, hmwavef,
fcllows the 1aw of ﬁimimxshiﬁg returns and, therefore, it ig not
surprising to imnd the sum of the exponents of ZZ' and. &/'im the
above equ&txan ﬁc bé 0.8@93 1*6. 4: / « The omxssiea of other :
1mpartanu faabara like Gapiial manamemenﬁ, etc. might as well
be atﬁributed for the sun of bhe expanenms being less than 1.

| %he /-

Batimates of Ares and Production of Principal Crops in Iadia,
1950-1951 . :



V.

L%

| | The equabion amgg»sta Lhat gorregponding to 1 per
cend inarease in &grxeultural labour, agriocul tural laod |

remalgiﬁg‘aonstaﬂﬁ,»the'qutput Wwill inerease by 0467 per

‘aent, Whereas if the lana:waS'inareasea by 1 per'eent: the
labour remaining congtant, the outnut would increade by only |
0419 per cent, »

| " The axisting.éver#popuiatiﬂn in the Agricul tursal )
seetor can hapdly allow ﬁhe‘agricultural 1abouy ta.ineraasé’kfi>
for'hetbar production; the high valua of the ex@anunt of i
lahaur may bhe due to the absenee GL obther faetors llkb Qapital

and equipment wh;sh, when braumht 1nts conai&er&tzan, mléhﬁ

7
E /
;=3

reduce the exponent of labour considerably.

~ The argument of Dr. PTintner regarding geleetive ) \
labour night as well bé applied in the ease of imdia; Howa\réif ,\\
th§ figures are nob a&eéu&te enough to enable us Yo Justify |
any coneluston. |
There geem to be very high earrelatians exis ing
among the variables un&EP'eoﬁsiﬂératlonm~
Yoy F 04820
YRy m 0.785
e = 0,912
The significantly'high,aaﬁralatién go=efficient
(04912) between land end labour should be taken note of in this

connection.



Supplement to Chapter 11,
(1)

We have, in computing the production Function for Indian
manufacturing, considered L as the total number of persons
employed. In an article by Dutt, Sankhya, Vol 15, Part 4 on
the same topic, some modification has been suggested. In all
industries workers are not homogencous. It is desirable that
men, women and children workers are to be considered separately.

For homogenity in the measure of L, women and children workers are

to be converted into equivalent male workers by using the efficiency
factors. Average number of working houtd:jpel day is taken to be

8 hours. Dutt has estimated the average number of workers on the
basis of 365 days, which has however reduced the weightasze of the
number of equivalent male workers. In computing the production
function for the year 1950, we have calculated on the basis of

260 days which is the average number of working days in all industries
reported in the census of Manufactures for the year.

Mhus, L = M+°RAW+dC +8
8 x 260

M = +total number of Man-~hours worked by men in an industry.
W = Hotal number of hours worked by women in an industry.

¢ = +total number of hours worked by childven in an industry.
S = average number of salaried staff.

\ Measures of the efficiencies of female and children workers are
taken to be 2/3 and % .

Taus (M + 2/3 W+ & C ) represented the average number of
8 x 260

workers on the basis of 260 days. No such correction could be made

for salaried workers as the data for the number of man-hcurs worked




in this sector is not available. It is assumed that the salaried
workers are employed through out the year.

Using the above concept of labour ( L), total productive
capital employed (C) and the value added by manufacture ( P),
we derived the production function for the year 1950 as,

0.5526 0.4216
74.697 L C

From table 2.2 , it will be seen that when L was considered only as
the total number of persons employed, the production function for
the year 1950 was

0.4074 0.5650
21.7T17 L C

Thus, the share of labour has increased slightly in the modified

formula.

Duit's values are different from the values of exponents
it
given in *able 2.2 due to the fact that the methods adopted were
different.

Dutt's estimates of exponents k & j in formula

Bz n 1C 0
Yeara K J
g 1926 § 0.7725 0.2326
19478 0, 5704 0.4954
(ii)

We now refer to an article on'production functions for
Indian Induaﬁry' by V.N,Murty and V.K.Sashtry ia Bconometrica
Vol. 25, Wo. 2 , April 1957. In this article, Murty & Sashtry
have adopted for the Indian industry the theory put forth by
Marschak and Andrews in an Essay on " Random Simultaneous Bguations
and the theory of production", Iconometrica Vol 12, July-~Oct 1944.
Here the profit maximizing principle is involved.

Considering the firms producing the same ~




Considering the firms producing the same commodity, let us

denote by the annual physical output , the man-power and

A

the capital of the firm respectively. Correspondingly ’

and ©°

mean the price of the firm's product, the wage rate and the

interest rate it pays. The firm's revenue will be denoted by ’

its pay roll by vy , and its annual interest charges by

(b)
(c)
(d)
(e)

(£)

(9)

/. \
()

C)

i.e. ;X3 32 (a)
The following four functions are postulated.

the production function

14

! Yo f the revenue function
Cx,") 9 the outlay function of labour
A 9 the outlay function of interest

We further have the following definitions

2)8— '@%t @Q and oC are the elasticities of output
fSad*x . 2~ w.r.t capital and 1labour
Y
ySo -
The firm's profit is defined as
/B = yo' y,-f"
To make the profit a maximum
(k) - "
By use of definitions (f) to (h) , the equations (j) & (k)
can be rewritten in the form
/3. y.oC- '"I3f y. = o
A
5. )

For statistical manageability the case will be tried in which

the elasticities defined in (f), (g) & (h) are all independent of

This gives the relationships (b),(c),(d) and (e) the form,

//\/ ' A . X' - h '



fa*x ~
then the relation between the T'a may be written as ARG .-
Vurti and Sashtry have attempted to evaluate by the usual method

of least squares the parameters of the equation (q)« The elasticities

obtained by them are not the physical elasticities of output and

but and corrected for the degree of imperfection in the

respective markets.

Tear Eissy2!ox

1951 0.59 0.40

1952 0.53 0.50

Here also , the salues of exponents differ from our calculation in

that the methods adopted are completely different.

(I11)

We now proceed to state briefly the econometric model
adopted by C.K.Palvia in his book on development planning in India.
On assumption of Cobb-Douglas functions for productivity for both
agricultural and non-agricultural sectors and also with the aid of
certain supply and demand equations , Palvia has attempted to
build up certain targets for aggregate national Income and some

other objectives of economic policy.

Production function for agriculture ~
a, : a/
L\ - agricultural product
m working population in agriculture

y\ m land potential

Production function for non-agriculture o

~ A

a ~ 3.

A, - working population in non-agricultural sector



- non-agricul tural product

C2, - capital
( The labour elasticity of output which Palvia has arbitrarily
adopted appears to be very high. Our computations for the
manufacturing sector in India suggest a much lower value of

y

elasticity for 1labour)

Where - price of agricultural product

b2 "price of non-agricultural product

v - National Income
By appropriate choice of units , is taken as unity

u,p, f y 5
Wage levels are given by ~ "3
and Tz = T

and z K which normally varies between i and 1

according to relative preferences for agricultural and non-agricultural

work.
Demand is a function of income and the relative price level.
Henoe demand for agricultural product is r Ao
InL terms of elasticities Li"™ ~
- - . . pP. A¥* . X1 .
> - °

Substituting the values of P, and T in the equation

Sg is obtained after simplification as a function of n and oS ¢,

Therefore, with the data supplying values of

and with known varuables a,n, and c* , it is possible to estimate

a® , a® , and consequently and T.



(iT)

In the November, 1957 issue of the quarterly Journal of
Eoonomios E.H. Phelps Brown has discussed some of the implications
of the Cobb-Dougles functions ¢ We shall presently utilise his

methods in our study of Indian manufacturing.

Let *P be the sum of all reported net product ,£ L be the
sum of the persons employed and £.0, the total productive
capital. The average number of Employees per unit capital
« “*Buid the average net product per unit capital - *

In any industry i, with actual labour force capital and
net product ~ , the ” expected” labour force is

and the ”"ezpeoted ” net product is Figure ( )
shows ratios of the type” . c -

A " ZP 'tac -  zu
Unlike Aelps Brown's analysis which relates to Australian
manufacturing , our data do not give muchevidence for a
systematic relation. However, we have fitted a regression
equation to our data for the year 1950 and the regression
line is given by ; » 0.5%1 X - 3.31 Pig 4 a

s.e (0.166)
Where T « percent excess of actual overexpected net product

X - Percent excess of actual overexpected labour force

The slope of the regression line tells us that between one
industry and another, a one percent increase in the intake of
labour per unit of capital generally went with an increase of

0.58 of 1 percent in the corresponding net value product.

However, it was found, owing “rhaps to lack of any
systematic relationship among industr*“stthat the regression
coefficient was associated ?/ith a large standard error.

Whether this coefficient has the same economic meaning as the



a8 the labour elasticity of output in the Douglas -Cobdb

equation is another question. But we have already seen that the
later coefficient ( which was 0.41 for the year 1950) too had

a large standard error of the order 0.15. Phelps Brown contended

that the velues of P,L and C given by the Censuses of production

for an array of industries were likely o be so much correlated

that little reliance could be placed on the coeffieients of a
Cobb-Douglas function. He further states that the frequency with
which the exponents k and J sum to near unity, would follow from

a predominating tendency of Py, L and C to vary in the same proportion

between one industry and another.

It is time now %o discuss why the coefficients j & k of the
Cobb-Douglas equation P = h ﬁk Gj varied so greatly from &ear o
year in the case of Indian manufacturing ( table 2.2) VWhen we take
into account the standadderror associated with the estimates of
these elasticities, we will notice that the existing variation is
ag one would expect normally. The average value of k for the six
years, 1947 to 1952 is 0.3448. The average standard error for
these years is O.i?.inTherefore géids of the K values would be
expected to lie with/the range 0.34 Y 0.17 . Four out of six
of our observed values of k lie within this range, Again, the
aversge value of j for the six years, 1947 to 1952 is 0.6555, and
the average s.e is 01%8  Here also, we find that 2/3rd3 of our
observations lie with/the range 0.65 < 0.18.

That the capital elasticity should be high, on an average
seemg quite natural for a country having adequate labour and

shortage of capital.




It will be seen that between the year 1948 to 1951, total
productive capital employed in the 29 manufacturing industries
covered by the census increased by 47% . Bven after making -
corrections for the price changes, this percentage stood at 35.
Whereas, the"value added " figure increased by only 9.4% .
Enployment on the other hand, seems to have declined from 1.7

million to 1.6 million.

Since the percentage increase in capital 1in most industries
was very great , the capital elasticity of output for most of the

years has remained guite high.

The fluctuation in the values of k and J could also be
explained due to the lack of any stable economy in Indian manufacturing.
We have already seen, while utilising just the summary figures for 14
industries in the United Kingdom, that the estimates of k and J
remained nearly the same for the years 1948 and 19490 and that they
were assocliated with very small standard errors. Our studies therefore
sugdest that Indian manufacturing indusitries have not yet reached
2 stage where we could freely adopt & production function and make

estimates or targets of our output.




Pable ()
India 1950

1. Wheat flour -41.9 -54.9
2. Rice milling =59.3 +45.3
3. Biscuit meking +64.9 -13.3
4. TFruit &Veg.processing ~22.3 ~46,1
5. Sugar -0.1 -10.0
6. Distilleries & Breweries -41.8 -45.6
7. Starch -38.8 -12.3
8. Vegetable 0Oils ~69:8 -52.8
9. Paints & Varnishes + 8.3 ~55.4
10. Soap =7.7 ~71.7
11. Tanning -5.9 ~8.4
12. Cement «-16.3 ~55.¢
13. Glass & Glass~Ware -12.3 +85.8
14. Ceramivs +24.1 +89.2
15. Plywood & Tea Chests -27.2 ~24.2
16. Paper & Paper Board =277 -43.2
17. Natches +213.7 +121.5
18. Cottom Textiles +11.3 +19.7
19, Woolen Textiles +49, 4 -6.0
20. Jute Textiles + 38.3 1+66.6
21, Chemicals : -17.2 -42.8
22, Al,cu & Brase ~26.8 ~42.7
23. Iron & steel +5.5 -44,2
24, Bicycles +41.9 ~23.3
25. Sewing machines +7.6 - =16.5
26. Blectric Lamps ~46.9 -61.4
27. Blectric Fans “lol ~21.6

28. Gen Ing.& BEleot IDng. -2.2 +2.1




-60

Percent Excess
of actual over

expected net product.

100.

-20

FU 4a.

iib.581 .13.3I
s.e.a 0.166)
Percent Excess of

actual over
Expected Labour Force



QHAPTER I11

A STUDY OF TRUNDS IN TMPLOYMENT
IN RELATION T0 fTHE VOLUME OF PRODUCTION
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In 1946, the number of persons earniang livelihood
in the 29 magufaeturing industries covered by the Gensué of
\M&nufaaturas‘in India wasg 1,814,582, OFf these, goout L4 miliion
were wage-earners, and bthe remalnder were salagry earners and
other workerge By 1951, the nugbe r of porsons engaged in
manwfeac turing iadusbry hed grown bo 1,682,700, lee. by 1llil
per conts However, it will be seen that bthere hap not been a
gieady increase in‘hhié nugber engaged in industry during the

intervening years.

PABLE Sel

Noe« of povsonsg

Yoar . employed
1946 1,514,382
1947 1,652,516
1948 1,704,250
1949 1,685,186
1950 1, 658,483
1961 1,688,700

in bhe yéaﬁ 19486, a progperous year, bthe anunber of
persens employed in menufactoring reachsd o peak value of 1.7
million., Afber that till 1960, there was g deeline in
employment end in 19561, bthere was a slight lucreasic.

Wi thin [/
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Within menufacturing itsell there were some
netewoi'thy éhanges in the eomplasitien of employment.
Wage~sarners, whose numbers rose by { .© 5 ) pei‘ cent between
1946 and 19561, lost some ground to salaried and other wo rkers,w;».
whose jobs inoressed by (8L«l )} per cent. The relabive rapia,?“
growth of salaried workers reflects the growing importance of
supervisory, techniesl and clerical funetions in the manufeeturing

procesg.

TABLE 9 fe‘?s

Pergons other than
Wage-earners as
percentage of

Year WAZe=Rarners
194% 2.8
1948 1043
1949 1047

1950 LLa2
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TABLIEE 343

| | | Horkers

i Number of ; other than
Year | fago-earuers P wage~earners
1946 - - 1,387,010 . L 1av,5v8
(1047 - 1,486,598 | 145,924 |
1948 © 1,545,685 | 158,675 |
1949 | 1,522,846 | 162,940
1950 T 1,468,354 § 164,149
195L 1,478,473 | 154,227

Output in relation to E@gleym@mt

We now trace bthe growth of product turned out by the
factory employees during the period 1946 to 195L. Between thesé
years, produetion rose byvl?ag per cent; the number empldyeﬂ 23
we have alresdy seen ouly inereése& by 111 per ceﬁt. ‘The
inerease in production hag been more steady dﬁring this period
{ Gheant FE; éf ” However, like the velume of employment, the course
of output fell aﬁring the years 19&9 and 1950 and agaln it
exhibited an ﬁpw&rd trend from the yeaf 1961« Between 1942 and
1960, it will be seaﬁ that tﬁé drop ia euﬁput‘has been less
gevere than the drop in enéiaymenﬁ,

Owing o relatively slow iuncreese in employment as

compared /
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compared to inerease in oubput during the period 1946-BL, there
has been a gteady decline in the general index of employme nt
per unit of product: Thig rabtlo belween employment and output
fell from a value of lll.pér cent fa 1947 to 94.7 per cent in
'1951 (baée 1946 & 100). For the yeawr, 1949, the lndex of
employment per unih of gx;aau.ct was obaerved to be sliohtly
higher than.thaﬁ of the yrev;auﬁ year. The Geﬂsua of
Manufactures provides 'aaﬁa far the man~hours worklzed by the
wage=earners for individual industriaa under canéideration.
Like the employment oubput r%ﬁio, the ratio of man~hours to
output also deelined smoothly during the period 1946-561.
(Table B.7),

Significeonce of deeline in unlt labour reguirements

fhe reduction of labour per uwnit of product, measured
in man~-hours g well ag men ‘employed reflects samg change in
the process of manufacture, conditions of work or material
means of production. Since we Ao not possess adequate data Tfor
a long period, we can hardly meke any sbtatement conclusively.
The steady progress of the-geuntry-tqwar&s industrialization
mgy have been one of bthe many réaaons for the drop in labour
requirements per walt of préaucf‘

A part of the changes might be attributed to the
inerease in capltel investment. The aet book value of eapital

inveptment /
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investment (fixe&ié working capital) used in manufacturing
rose Trom Rs 3,668 million to Re 7,130 million. The Capital
asgets per worker thus insréagéd frém Rs 2422 to over Re 4237,
Price inereages might have accounbted for & part‘of thia rise
but even after allowing foxr this, we weuld.Qaﬁiﬁe-considerable
rige in the net value of capital investment per worker, Wob
mugh can ve seid, howvever, regarding the inereased efficiency
of labours Many of the changes may have been due Ho improvemend
in the guality of maghinery end e¢quipment.

- There are a variety of iufluences thuzs affecting
the ratio of lebour to outpubt which are beyond direct.
meaguprenent. This ratilo ig perhaps a readily compubted simple
index for all the changes. 1t is not alone a meagure of
change in efficiency of lebouwr, nor of any single fagtor of
produetion. It gives the gum btotal of all the influehﬁes tﬁaﬁ

have been affeceting the change in production.

frends among major industries

Ve now progeed to éta&y the changes in fome of the
ma jor industrial groups. Cobton Textiles which accounted for
about 454 of the employed population in wanufacturing in 1946,
only shoved 39% of the tobal employees in 1951, In jute
Pextiles too bthe gorresponding percentage of omployees fell
from 8le«l 0 174l This hes héen pregumably due to wlder scope

of /

-



of employment in other profitable industrles like chemieals,

General Ingincering and Blectrigal Dagineering.

PABLE B4

1946 : 1951

Por egent ¢ Per cent @ Ior cenb! Per cent
Industries | employed value added employed: value added

Rice milling | 58 . 047 L Ba6 045 |

Suger L e BT SR 7O T §
 Vegetoble 0ils |  Byd | BB B3 Leb !
Cotton Toxtiles| 42,9 | 46,0 | B9.8 4l §
Jute Textiles | Rl 176 17l | 154 §
| Chomionls L1 BB 2 % 42 §
% Iron and Stesl % 448 i 746 Z' Lo i 76 %
§ Gencral Eug. 208 % ; ‘ :
. Blegtrical Buge Ted 523 | Yl Bad

¢

When meagured in terms of valuve added by manufacture,
the Textile Indusbtries too lead the classifications The
perceentage shave of the totel velue added iln the Cobtton Textiles
in 1946 wus 46,0 wherveas it dvopped to 41«4 in 1061, In Jute
Pextiles too the a@rresganding percentage fell from 17.5 per
genb t0 1H.4 per eebb,

in /
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I1a ferms of value added, the Iron and Steel industbry
has & gignifieaitily higher reolative contribubion than in the

cage of employmant .

Trends in mx;)laymam: ner units of Froduct

Feom 1‘3&‘? onward, the nmnh gr of wo X‘E»G’E‘ES employed

in mkingf a umt c;af pmdacﬁ &ealﬁ.ned. in many of the induetries
for whieh we hare :infarmatmn ( FJ-g 11 K)o T/

| me change in enmla;ijmanb per anlt be..i.wecazi l%’? and “
1981 range over a m{m geale, I}}. the sewm& ‘maehines’
infGustry, the index m emplaynom; per unld o:f: product ‘6@11
Lrom & value of 249 o5 in 1947 bo only 48.% in 1961, lr; _‘
chemicals, bhe ear:resaﬁ@nd.ing index showed & é:‘i,wnif:i can%
aeelixie Lrom 1847 to "5%4. m raints and Va:mi hos, c,m $ he
éﬂwr hand, bthe in&@xéaae&as ta rme gteadily i‘mm 2! valua of

1108 In 1947 b0 1D2.0 in 195,
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TABLE &8
INDEX OI' INDUSTRIAL  PRODUCTION
(BASE 1946 = 100)
Y B A R

1947 19485 1949 19&0 lgbl 1962 | 1953 194
- General Index Q78 lGSsd-IOE.? 105,0¢ ll?.ﬂ 128,90 113D43 14646
o sugar 97;6 116.0‘108¢a lQa;U 120.8| 161401139491 109.8 |

Points end : * ‘ Cod

¢ Varaishes ! 100&5 99.0. 804 5 Ya a& 87:8| 83.8] BB.5H] 9bH.9
i Oement b 9339 1007 l&a,é L6945 207:8[289.3124H,1| 285.1 |
| Glass | & ﬁmsa TLe6 394510945 12649| 1024526048/ 37941 |
[ Plywood eand 3 o o
| Teachests =~ | @8,& ﬁl.& 81.0 8b % 130. 15440 104.131J D |
{ Papsr and 1 - g
. Paperboard 4 8758 93;%‘ 97a& 102 7 l&&i& 189.7 131n8§l&6-a’
C Matbehes 0l L1801 18944 1R7.8 12?¢0 14043] 160+1 15040/ 12844
! Cotton Textiles : 93.82109a0\ 99 ?‘ 91.1 101¢5 11@;8 119.9) 123 «3 |
| Woollexn ' [
| Textiles 8849 7a4il ??,.fs €6:9 6545 6led TLeB The5 |
{ Jute Textiles | 96.&*1G3¢8 8408 7628 BU4l 8744 7948 804 |
i Chémlcals P 1087 15845 194,33 229, 0' B60+2| 368,8 BLT.7: 62844 |
{dl., Cu 9547, 9645 1054 L0649 11444110049] 9045 125.8
i (Non~ferrous | 1 5 ' o ‘ , '
. HMetals) o B | K ‘
i Steel | 97 11 9?@1%1@4&65111;&‘1l6.0 122&0 116;& 130,2
. (Ingots and S sﬂ ‘
- Hetals far ' 3 i ; !
§Bieycleﬁ ?4;1 129;0 149, 9 240, Q ?65»9‘498o2(614.6 86645 :
| Sewing Mehines | 9547 38741 408,9 BO4.T 726441 BL746'10L9.8151048
' Bleetrlice lamps 93+9: 11349 16841 176.3 191-5385?.3 ?45;6 884.,4 .
| Bleotric fans 14449 163.0 16?.1 17544 19245 1?7.1 180, Q‘lea&,
i General ling.s &

9@.8 136;& 167, ? 20341 265.%

Blectrical Engs 935*9 393.7;519*d§
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nanLy

THDEX OF EMPLOYMENT

D o6

IN MANULAGTURING

(BASH 1946 = 100)
1947 1948 1949 19850 1951 | 1952 |
Generel Index 10748 1185 111,23 10747 107.8 10848
Sugor 105441 109,77 119481 134.1; 137.9 | 133.6 °
Points ahd Varnishes | 1144 12043 18541 12148 132,6 | 187.1 |
- Qemend b 135,91 153, l§ 161.4: 16848 81143 178.,0
Glags - L13e4 L1843, 1097 1LB.20 119»1 117¢?
' Plywood and . ) : S .
Teaghesbs . 11348 ll%gwé 12047 18544 157, 6 lﬁu,g
Paper and ‘ o | ‘ . P
| Paperboard 10841 94481 95,51 103,5. 100.6 92,5
| Mobehes CL17.1) 13143 13249 12346 L1744 18544 1
Gotiton Texbiles LO7 43 llQ.é; LOT «3 $9,1; 10151 1051 ¢
» Woodlen Textiles 10048] 974! 9943 98440 85.81 9443
. Jube Texbviles 102467 10B540| 100e8| 9546 89481 91.1
Chenicals 18861 129.B! 123340 13743, 149D 164,06
' Lron. and Steel C L04e4 | 10849 L0645 L0546 109.1 |
;Bieyﬁlea L L07.81 189,11 13842 1G6e8! 194.?é‘354,8§
¢ Sewing Maechines 8051 | 85247 A06¥.1 291450 B53,9 1 35845 |
%Tleetxie lanps 13944 | 16563 18Y.0 lQ?.?f 2lla3 248.5 |
| Blegtric fang YN Y 128¢?5,111a8 11X.8. 103.1 . 95.1
lGeneral Eng« and ~ 3 :
| Blects Dngineering | 108.8 l8@i6§ 12%.5 18948 130644 . 12?.93
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TABLE a7
INDEX . OF LﬂPLOYHhNT PER -ONIT Qf FRODUGT
T {LYEAG - 1oy =
1947 | 1948 § 1949 | 1950 & 1951 | 1952
General Iundex 110,9 10@;? CLOB.B LOBeB | 91.9 | Bded
mehsl (10743)1 (100,0)7 { 98423) 1 ( 90.2) ( 85.9) -
sugar 106,9 Qégl L10ed [ L2647 | 10Ba8 | 824D
Points and i ' : : -
1 Varnishes o 110,.8 | 139am 1&5;7 1673 | 15240 | 1Bl a6
o ek, (106,1)?(129.4) (14548) 1 (16247) | i |
Cement - B R U7 (P 192»1 llﬁa& f Q0.6 | LOLWQ | 776
Plywood & L % § Lo
Teachests L1995V 1&6,9 g 14940 1 14648 | 13047 | 109.6
Peapey and : f , ! I % o e
Paporboard 1177 0 10848 | 9840 1. 100.,7 | 8048 | 7143
Watahes 1&3;6 1014 ¢ 10340 g OB | BB¢6 .  B8BB4H
Cotton Textbtlles 11840 10131 1@?-6 lQ&s - 100,1 ¢ 9243
Woollen . ‘ ) P o
Textlles 118,8 § lﬁlgd 187 .6 §.1¢8al 130,9 | 153.6
Jute Texbtiles 1068 | L04.7 ¢ L1848 1 18444 | L1ll.6° 104.2
- Chemicela COLB4,7 1 8L 83431 BY9GY 5744 1 425
31@?016& co14B8ed 0 100,00 9R.1 0 69,8 1 732 DB5a6
. Bewing Mechines COBABLD ¢ T7WR L 6BWB . DYWL 4B 434
; Bleetric leoups b L48e4 145,10 111.2 1 L1841 110.4 ;. 9645
‘Wlectric fang CBLleB 1 WL 6845 6343 | DBB.H I BB
General Bag. & f g ! , g i
Blects Bng. o LLl4ed QL4 | Tded . 656 | BLWE | D448

Figures in pareathesis denote ilndex

product,.

of man-hour per unit of
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Interwrelaticn_betwagh outpuy and Employment

in maﬁyQEQ@ﬁst£ie%'as will be: seen in Chart (/),

awmlegﬁ@nt ﬁeeline& in relaﬁ1an to autp&t but the kind of
divergence between output and employmens veried from industry
to 1nﬁugtry, By'examiniﬁg~the separate series on employment
and oubputb (@ableS‘ﬁ* &nd & y) we @an determina Gme of the
relﬁt¢enships betwe on these quantitieao There ig- elear evxdenc34
Lhat in ¢ndmatries with sharply riq1uu autwut the muber-of
employees usually wenbt up-with rapld paces Th@-gi@atesﬁ
inoresses in bobth employment and produgbion came in thée Bieyeles.
and stiny'ﬁﬁ@him@ iﬂduﬁtries. A ralatzvelg slow -growth in |
oubput was au@am@an¢e& by -lags &ﬂu lnaraaa@ in amgleym“au.: The ‘f
owbgtanding axcagt&aa o the @n@r“l earrelatmam ;u the 1naustry
of Falnts and Varaishes wnlch attalned a aubsﬁantial ;nareaae 1n:
employmanﬁ (index 11L+4 ln 1947 ta 152+6 in 1951)- while reauslﬂuj
its 6&%@&% {index 100,56 1n 1947 to 87«2 in 1951)« ﬂ

‘ @h@ series of index an emplayment per unlt of yradueb,‘
when gebt beside those for amﬁput and number of WGIKGP&, reveals |
some aoteworthy features among major industrial groups, This
new series is quite meaningful for en interpretaetion of industrial
development, The bileyele and éewing maehine indastries which
are owbgstanding for thelr increcases in both oubput and employment
ave characterised by an uwnusually sharp reduction in employment
per unit. The same tfen& ig also noticeable in chemical

industries, /



1951

Relation between log Index of Employment (H)and log Index of Phyoical Ouput (S)
(1946 - 100)

0,575 + 1.2%»

og Index
f Physical
utput

2.4

2.2
Each point represents
2.0
1.8L 5
1.8 2.0 2.2 24 .6

Log Index of Employment

a

n« 0,
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ihaﬁst%iéss" in ?&iﬁtS"an&’va&niéhes cuvtné obher hand,. the
outpu%'afwwhibhjhas been falling stesdily betW&enithéQé.yéarﬁf
in agit@ of mrnwth in’ @ngleymﬂﬂt the series on. Employment per
and b 3n6131ﬁe a r{SiﬂQ hrends CGonsidering bthe index of
manshours worked by’w&geaéarh@r per u&it of produch, we alsa
find & wlmil&r trend ag in the case of emnleyment per unit.
The gegeral inﬁem of mgn»hcuraiger.uﬂit of product declines

£rom a’%alﬁe of 10?g3’in 1947 to 8549 in 1951,

umgleyment OQtput and r@letaa qnan%ltaea ‘

- While changeB in Outpuﬁ Qﬁd Employment duriing tme
\period;laébnal_remainaa famrly,relatadg inereages in outpub
temﬁedftoAba,graater than the @ufﬁe&paa&ing rige in emglaymen£;
Chart (B) gives the relation betweea the log orltnms of indexes
of amplaymeat»anﬂ phygieal output for the yesr 1951. The
findings suggest that tne difference between growth in out@uﬁ
and growbth in employment was ushal ly wider among rapidly growlag
industries than among the slow-growlng ones. This is shown by.
the faot that the slope of the regression line Titted to the
pointg in Chart (5) is greater than &ﬁ d@graes. The di fference
betweén~raﬁa of growth in aﬁtpuﬁtan& employment is measurad elso
by the aeeiine of workers per unit»\ The decline wa s gré&ﬁest in
the gewing maehiﬂ@ indvg byy which 18 to be aﬁadiﬁe& algo with
relatively large expansions in an$patj&m&,emplayméﬂ$;_

The [/



The oo-effioient of rank oorrelation between index
of employment and of employment per unit of product is -0#29;
and between index of output and of employment per unit of
product is -O#81 (1951). The former co-efficient is so low
that it does not differ significantly from zero*

The relations found above mey be checked by fitting
regression lines to the logarithms of Indexes of eagployment and
production (Chart 5)#

The line obtained was

log O » 0*&75 £ 1#295 log N -+ - -
where Q index of output for theyear 1951

I'm index of Engployment for the year 1951.
The above equation may be transformed into

log Ire. O#575 - 0.295 K
and log W~N » - 0.23

According to these results” the relation between E
and N Is SZerae , as is also the relation between ~ and

re#

Capital Assets
The Inter-relations among trends In employment, In
output and in labour per unit of manufactured goods, bring into

question /
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queStioQ $he role played by eépital investment and. other factﬁr&
0f’proauetion.“'* |

A swelling gtoek of capital goods is one of the means
*by which the level of ‘outpub is raised. Table (3+8) provides;i
the Ind@xes of Employment y }reduation and Capital (without

cﬁrrect:on for price changes) for the year 1950.

TABLB‘ 38

C 1950
e o g Index of
R : Gapital
Index. of . Index oif (uaccrrectE( for
Employmen$ Prn&uutlan -price changes) |
Sugar f 1@4.1‘ . 106.8 16849
Paints and Varnishes | = 1218 | VLY } D86 43
Uement C 16242 0 16945 | 291 .7
- Plywood & Teachests | 1R2D.4 % 8544 i L7443
Pgper & Paperboard | 103.6 | 102.7 g - BT443
Matehes . - 123.6 1 18740 % 1382 48
Cotton Textiles 1‘ 991 | 9l. ; L5549
‘Woollen fexbiles -~ | 92id | 6649 | 15645
JdJute Textiles { 9546 | 7648 ; 138,1
{ Chemicals o la%ed | 229.0 ; - 218.8
. Bicyoles i 166.28 | R40.0 | BEZ ek ‘
- Sewing Machines . 891.3 | B04.? 84,1 P
' Blectric lamps L9747 1 17643 : 4877 é
. Bleectric fans Clll.E | 176.4 289 8 ?
- General Ing. aud ; \ ! § :
Bleet, Bag. C 129,21 2034 ? B3O o4

It hes slrealy been mentioned before that employment

rose in 1nduqtr;es in which oubtpub alse rése at high apeed. It

larger [
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larger inercases in output have been associated with a rising
volume of capltal equipment, as ig likely, then the growth of
capital has coinelded with the growth in employment. The capilal
data (gi&em in Table 3f8) arve un&qﬁrﬁéﬁadxfaf grice changese
Yet, certaln conclusions are 6bviaus, fhe lapzest incréasGSfin
employment over the period under eensiﬂeratign 0aeurred in
indvstries in which capital {avestment also rose most rapidlyg
Sewing Machines, Bicyeles and Gencral Enginaering<&na.Eleetriéal
Engin@éring gtand out in this i@épecta lmxeép%icns exist of ‘
GO ULrSe iﬁ Textile Iﬂéustriea whéra, in sapite of incrsase of
Cap 1tal in?estmﬁnt, empioyment hag slightly decreasad. Alsa,}
in the Palubs and Varaishes Iﬂdustwﬁ, the grﬁwﬁh in employment
hag been negligible compared to the rise in investment. Yet, the.
go=-eflicient of dowrelatiqn Bemains‘imprééﬂive « the rank |
correlation between index of employment and bthet of capitel Lo
the year 1950 being 0.65. The index of capi tal wag algo fairly
correlated with the index of productions (renk corvelations = 0.5 )
‘We have seon that 1n the case of papldly growing
induatwies, ﬁhere'was‘heﬁterwthanuaverage in enployment and
capital assets and impressive redustions of labour per unitb.
The industries that lagged pushing up oubputb Qlap fell behind
in raising the nuaber of workers and the stock  of Cepital. Now,
we intend bringing in two move variables 'wage costs' and

tvalue added’ pér uait of produet, and try to study if the ranks

of [



3

%

Table (3.9)

H&zﬁusm for gm vear 1950 (1946 = 53

Sugay
Paints &
Varnishes

|Cement

Plywood &
teachests

Paper &

rarks

paper bhd.
liatches

Cotton
textiles

Woollen
textiles
Jute
jextiles

Chemicals

Bicycles

.:V/W%Zw

Sewing
Machine

Elect.
Tamps

3

Bleoct.
Fano,

i ey

¥
%

a-&

Elect. Engs.

(1) Increase in
Produetion

-
N

wd

12

10 g

=
fd

o
U

pod
\N

wn

o

(2} ‘Increase in
Capitel

(book value)

12

10

i3

15

{3) Increase in
Employment

;.,maa _ch

]

13

15

14

11

.ﬁ«u Decline in
- Exiployment
per unit
of product

121 15

13

11

Value mmmma

(&)

per unit of }

product

{(ranked
average
order)

1

11

12

10

13

15

(6) Wage per
unit of
uuo@aow
_ nummwmm
| average

" order.)

12

11

13

10

TOTAL

57 1 62

60

€3,

61

32

MEAN

G50

mmdwmwwgm

‘1 Lebl

Ha;ww

10.0

Ho. O

1016

«H50}

2416

=1

2,00

of s0;

,\m.mﬁ

Total of first
wdﬁa TORS Quwﬁ

41.

nean .

9+15_ | 16,25

T

19

415

28

.NOQO ’

Deviation

1.75

2425 1=

325

6.00C

525

#3425
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of thowe new items are in any way corirelated with the panks of
the indicges of isbour, canital and oubtput thel wo heve discussed
balfore.
The ronks of these lboms are tabwlated in Table {(3+9)

Hilton Friedmant's ‘Method of wanky' (J.AvDehe Deos 1907,
Fpe 6VE=-70L) was applicd to bhege iltems to test whother the
averasge ranks difiered mismii:’iam&ly from eseh others Congidering
il the items, the valug of }C,, weg Lound ‘Ln:: e Bl.093 and bhe
ﬁaﬁf‘:«;‘@&mﬁﬁﬁiw’“ goeificlent of concordanece % way OW20%0. In
cthor words, whea all the verispble in Pable B9} ave btakea inbo
eonaide :t*afﬁzlmg the ﬁ‘rﬁi&&m&n"s toud reveals that the average
ragks are nod slgonificenbly diffevont Trow onch obhersy the
mmmmﬂ mdg m: rave beoen just o metter of ehonce
( )CK, hag & prob betweon +05 and 410). O the other hand,
xmem woe btoolk inte seoount the Liret four Ltoms alone "lskm valug of

X,,?' wos 38,75 and the coel? of eoncordance ?Z, 0eGVLY,
Thig shows bthet the sverages of roanks of ¢och eolunn, while
sonoldering only the four verlnbles, 1.0 the indezes of
Freoduation, Employment, Capital ond Hwployment per unlt of oubput,
alffer widely from each obher indicating that the ranks HOTe
fairly consistoent Lor otch itom. The coeificicnt of concoriénse
ig elso algnificantly high, Raee The velue of thio coefflcient
approsehes unlty wihen all renks in cach rvov becomo ldeablisels
ond Zerve when they ave enbirely uwnreloted (See We Allen Wallis

defladede f
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| | Here >
JoheSehs Sopbe 1939 pps 533-38) ¢The value of 7, = 0,6919

clearly reveals a high degree of concordansce among ranks of
these fouy seriegs The eoeifficient approsches a gtill higher

’ an &
vaiue ( 77 = 047740) when we Just teke into consideration

the lst,; 2vd and the %ﬁh serieg indicating that the ranks of the
indvatries, according bto the index of production, employment and
enployment per unlt of product are nearly identical.

In the firest case when the six series were together
aanai&ared,“ihe coelf of concordance | @@&) wes s8lightly sbove
00y Therefore, it eould unob bé gald that there was no
appreciable degree of concordance among the ranks of the six

geriega.

Measurement of changes in efficionoy
Efficiency is ususlly defined as,

. Quipud
Input of Labour 4 Input of other regourees

where a0 far ss manufacturing is coneerned, we shall call
thegse other resoureces 'Capitall.,

We are inberested in changes in e¢fficiency, wob in
its absolute magnitude. We can measure chaunges in efficlency
if, in addition to the indexes of outpul and employment we
glready possess, we can somehow Lind (1) ratio of guantity
of eapital rescurces in one period to the quantity in enother

pericd, [
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period, and (&) the wvativ of the gquenbtity of labour services
to that of Gaplial services in el ther period.
The ratio of efficleuncy in period (2) to

efficiency in periocd (1) is given by

92, 9 _* 11 where g, L, ¢ represent
&y . - Qg 4+ Iy

quanbtitics of oubtpub, capital and lebour vespectivelys

Thig ratio can be wrliten as

G 0y Cg 4 Iy
@ = T Ig L3
g
——— 1
L
2 1 6 01 ¢z , g Ll]
Uz + 1 G e TE Gy b
L2

The terms within parenthesis g ] are the ravlo of
output per wnit of Capital in period & o that in period 1
and ‘the watlio of cubpub per worker in peried 2 to bthat in

period 1. The weights are G nd L.

' The 'eimnéges in outp u.ﬁ per worker and Qﬁtpat per
wit of capital ere given in Teble (3410)+ We however
eneounter mome diffloulty in goeking. the ratio between labour
and [

3

L.
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and Capiltol servioés. Geds Stigler in his "Twreands in Oubpud
and Imployment'! considers the ratio of payroll to other value
added as an estimate of the ratio of labour to Qapliials. He
suggests that, If MPy end WPe arve the marginal produety of
labour and Capital wespectlvely, and p; end p; are thelr
prices

MRy & MNP

L P
and if L and € axe quantlties of Labour and Copltel
respecbively, bthe ratio of L %¢ € in physical (product)
terms 1s

mﬁ?l = 3.1}}1
CMPG GPg

We have used the similay method in estimating tbhe

ratio of 1&13@&15 to Capital by the ratio

Wages _
Talue added - Wages

Indexes of efficiency calsulated for the years 19050

end 1951 are given in Table (3°+10).
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Aol

. Woollen

leneral
sugar

falnty &
Varnishes

Coment

Paper & |
Paperboard

Matehes

Cotton Textbiles *

fl

Jube Textiles

 Chemivals

Bicyecles

Sewing Machines

Dleats lamps
tEleet. fang

General Bng. &
Tleoct. Ings

' Plywood &
{

Teachegto

i T T ravio ot |
é indéx af % oéf%ii.gér oagégigﬁto ’Iﬂdexfl
i output per | unit of (Labour Lof
| worker :§ bapital %ﬁerGQQ) efficiency
§ 1950| 1951, 1950 " 19al 1950 | 1951] 1950 | 1951
§ 974 45111.4 68g7§ ec,ﬁa 0464 o;sa‘-az.sf 882
§ 78.8 9444 6246 51,9 1.,95° 1.43% 68,0 | 6943
? 59+ 7 65 7 13,8§ 27,6 1. 9b 2415 BR46 . 596
<1o ;af 9840 58.1? 4841 a.ao 1,91 73.5§ 658
% 99, e 12546 5?‘43 5941 1.0@% 1e4? 6843, 7545
10@.7 119.5 6944 D246! 0489 0455 87,0, 9547
91‘9 99»8 5846 5649 0.553 04660 ©€5.2] 8247
T804 764 é 42,70 26,9 1,46’ 1.15 54,7 4948,
| 80,5 89.5 55, 63 51.7' 0469 1,06, 70.3§ 70.1 |
16@.7?17%.0 10746 1052 L4211 1485 1545 1126,2
?1ﬂ4.4 1d6.5 VQ;QQ 66 8 1.32? 0497] 105,9 102.?
§175¢a 20542 177 6 aoa.o oaas¥ 0445‘1? .1‘260.6
f 89,1, 90,5 56l . 3446 0‘84 0, 74 64,9 6647
157.7 18647 7645, 109.7. 0,93 0466]11844 16640,
T ; q . - 1 | '
1571 19447 68,1 95;6; 0445 o.§e§155.6§158.4§
68.1 7644 48.9 75,5 1.01. 1.45 5844 7547
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Gomparing the yearq 19@0 and 1951, ‘we ﬁ@tlea that
the in&ex of eff;eieney hag gone up in meq% 1nduqtrles. Wi th
the e&eeptian of Coment ana T@xtmle Inﬁustr;eﬁ f@r which

uffl@l@ﬂqy foxr bh@ year 19@1 haa sli ashily decra@%ed all other

industries show a Tair rise in @ff&@lﬁﬂ@&a



CHAPTHR IV

A STUDY OF THE RELATIONSHIP BETWERN THE

PRIMARY , SHOONDARY AND TERTIARY BMPLOYED
POFULATIONS _OF INDIA!




- 101 =

. The occupations in a counbry or her regions are

interdependent in one way or another and we cannod do justice
to one without aaﬁai&ering its effect on other work-groupa.
A farmer for example looks after his own farm but to do so he
needs the serviees of many other kinds of workers elther Lor
his vosational pursult or for his personal needs. Bach
 work~group, no doub, makes ite own unique contribution, but it
cannot be considered independent of ovher groups of occupatlions
ia an analysis of economic asotivitiess Very often we are
confronted with bthe problem ag to what the proportion of workers
in various'seau@atianal groups should ideally be. Thisg lg indeed
difficult to deeids. Lach part of a ea&aﬁry must have persons
to meet the needs of agricultural, ind&striai, commerceial and
obher eslbablishments present and alao to man the Goverunmental
gtrueture. Thus, how bthe workers are distributed ig s question
of great significance, |

There are certain groups of economic agtivities that
are primerily for production purposes. They are sgriculbure,
manufacturing, ebes. The population employed in these activities
éra grouped in beth primary and secondary eatagariea.ﬁ They

meet [/

% Oolin Clark  'The Economlces of 1960', pp. 28,

Primary industry includes agricultural, pastoral,
forestry, fishing and hunbting induwitries. Secondary industry
includes manufascture, oleetric power production, mining,
building, aund construction. Terbiary indusbtry is defined by
difference ag all other economic activities.
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meet the basic need of tﬁe'@auntry an form a major coubribution
to. the nablonal incomes Trade, Tra&spurﬁ, Fublic Administration
and obther gservices are,aubseQﬁently:aevelﬁgé&'maiﬂiy for ﬁhe_g&é:
. of those primery and secondary workers. ©The population em@lg%&&
in these activities are called 'tertiary' population, r?hey,;in., 3
othey Woféé, help té kesp the machinexry of proauat;@nageingq;f
There ghould exist, however, a eertain Tixed rabio .of this
tertiary populstion to . the population empleyéd in both primarﬁg
and secondary activitiess Corresponding to avgiven nunber afi‘
agricultural farmerg and a given number of persons employed m
menufacturing, it .1s quite likely to expeet @& Pixed number éf?n
commércial population who in effect, would subseribe to the :
tradiung of both the farm products as ﬁell aa)the produsts in v
menufacturing. Subsequeantly too, the populaitlon engaged in |
Tranaport, Publiec Administration and other services will develop -
and bear some fixeafralatiaﬁship with tho primary and gecondary
acbivities. | |
| Keeping bthis in view, it is. the pargasé of the present
investigation to sbudy the relationship betwoen the Primary and
Seao@dary-emplaymant on one hand and the 'tevtiary' on the other.
At the 1951.Gensus for India,; the people were divided
into two broad livelihood cabegories,; viz. sgricplitural classes
and the Q@ﬂ#agriﬁulturai classes. The noan~agricul tural classes
eempriée& 6f all persons {(including dependonts) who derived

their |/
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thelr pringipal means of livelilhood from (i) Produection
{other than cultivation) {ii) Commerce,. (iii) Transport,
(iv) other services and miscellaneous sources.,

The population wag sgain divided into economically
actvive, semi~active and §assivé STPQUPS o ‘All non~earniﬁg
dependents were eo&lled economically passive. They included.
persons performing housework or other domestic or personal
services for other members of the same family household. ALl
earning dependents were economically semi-active only.

Although they contributedto the earrying on of the economic “
activities, the magnitude of thelr individusl contribution wes
cousidersd %too small to Justify their desceription as economically
active. All seliwsupporting pergons were ordinarily economi el 1y
actives

Aet us now make it clear as to what we wean by the
total working forcee of the ooualry. Although the contribubion
of the earning dependents is guite less than that of the $@1£u
supporters, yvet, while estimating the dotal working fbéee, we

have included both selfwsupporbers and esrning dependents, thus

£

giving the latter equal d}ﬁ&@ﬁ#géffﬁn as the self~supporting
members. Later on, however, we shall abttempt te asgess the
share of these earulng dependents wo far as their econonic
conbribution is concernsed. For the 1951 Census in Indla, 1t was
proposed by the Ceunsus authoritiecs to decide aboub the professions

of /



of these earning deyeﬂdenﬁs‘aéeoraing o their secondary means
of livelihood. Therefore, .in oup present investigation, we took
care to reekon the number of earaning dependents according to |
thelr secondary meansg of livelihood and not by their'%oﬁal'
number=giveﬁ'&long with the self-suwporters and non-earning
dependents in the Lirst few-pasea (Table B 1) of the economic’
tables ab the 1951 Ceunsus, ‘
The first question that now needs an answer is,
Arve the ratios of the primary plus secondary to the tertiary
population congistent between districts within a state? Ior
this,.at‘tha oubsetl, we aombina@"#he primary and secondary
| populations together and tesﬁea,if thig total hears any eonsténb
ratio to the employment in tertiary activities. We. considered.
26 districts Tfrom the State of Bombay for this purpose. -The :
ﬁ@ test revealed that these retios between districts were
significently different. This was the cage mainly due ﬁa-thei
over-gbundance of the primary or agriculitural population inﬁmEStv_
of the disitrictss However, on. eliminating the primary sategory,
it wé$=abserVed thet the wrabic of the seccondary to bertiary
population remained fairly consisbtent. The value of X% for 26
.éisﬁricts theat we have selected from bthe Bombay State was 2De44,
(Table (4+4)), which was not significant sbatisbically indieating
that the ratios weﬁe reasonably consistent betweeg dlstrictbs.

Ixcept for a few relatively more urbanized districts like

Paneh /[
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Pancsh Hahals and Paona which eontributed to 2 mejor share of
ﬁxﬁ ¢ D08t of the dlabricets showed & high degroe of 00 Prelotions

botwoen secovdory aad teritisny employment.

Unl ted Xinsdom dats,

We heve alsoo used the ccoupational date for 25 rural
distriets of the Unlted Hingdom based on the 1951 densus,. Heve
8l 80, wé attempteod o examing if the raticn of the population
engaged in Prlmary plus seeondary aobtivities bowe & aaszﬂ‘;&in
fized wotio to bthe population engamed In btortisyy activities,

It was found that bub for two or throe districts, the Patios
Tor the disbricets in general wore nob signifiocantly dliffevont.

e now uireighteway come to the next gucetion,

How deeg this tertiary population behave in relation to the
employment In prisapy sond pecondary aobivities? in"&ﬁh&y woeds ,
aorreapoending %a a given pepcontaze inereage in sgricultupral
population, eaployment in production {(ofhwer than agrieul tura)
remelning ¢congtantd, how mueh inerecne could we expsct in the
pmployment in the tertiary goetor, or in particulsr, in Gomueres,
or Tranaport or Publie Adminletratlont Stobtisdicel multliveriste
sonlysls conld posslibly give an enswey bo bhis guestion. Oa
whilisding the methed of 1@a$ﬁ squares, we obisined tho following
st of eguabtions for Iadia and hey States, Himilar eguabiong
baped ou &6 yayal districts of the Und $ed Kingdom and 20

predominantly [/
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préaﬁminantly-agrieulturalTrsgiens of ﬁh@,United‘Staﬁaﬁ of

America have alsc been obtained .

Y = tertiary population (population engaged in*commaree; :
| Iransport, Public Administration and other services.
Xy * population employed in primary activities

Xo = population employed in secondary sctivitles

(Mining, Construction and Menufacturing, etc.)

All Indie 1961, Y = 0,0718 X3 + 1,40928 X

UaP o Y = 0,0867 X3 o+ 145430 Xg
Bombay ¥ = 0,0990 X; 4 1.9060 X

We Bengel XY . 0,1060 Xq & 0?6520‘ Xa

o Ko . Y

i

0.7541 X1 + 047405 Xg
UsSehe T = 07010 X; + 0,9110 X
R ?ha regidusl eonsﬁants_in each of these aquaﬁians.
wag found not to be signifieénﬁly_aifferent from zero and,
therefore, has been omitted . | |

- It was further desired ﬁo aéﬂaid@r Just 'Commerce
and Transyarﬁ‘ as the in@@yaa&énﬁ variable aﬂd'talstuﬁy the
beha?ibqr of the partial reggeséi@n coefileients Obtaiuéd in \

thia way.
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TARBLE  4.°8

COMMGRCE AWD TRANSFORT = Xy (Agriculture) + yo (PRODUCTION)

Nos off dts.

UL 04008 04560

India 1961 ¥ 2 ~ considerad
§ Orissa . -0,019 2 0,619 | 15
2 We Bengal S . 0,008 % 04448 é 11 §
.? MoPs - 02003 E' 0e249 § 22 |
g Hadras and. Coorg 0,027 | 04579 % 23

The remarkable feature of the above equabtions is
the iarge value of the regfassiqn eaeffiéieﬂts of Froduction
and correspondingly quite inaignificant coefficient foﬁ
agriculbure for each of the equations derived for India and
her States. This no doubt testifies to the faet that bhove
exists a high degree of covrelation between the tertiary
agtivities and the secondary ones. On the obher hand, these
tertiary activities seen to be quite ungorrelated bto Agriculture.
Lator on, when we discuss the inter-correlation among various
economic acbivities, we shall have further evidence showing the
existence of the above relationship.

This, /[
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This, nowever, is nat thu cage for the eeencmia ;
structure ef the United Kiﬂm&am or the United States of Amerlca;_>f€
In gpite of the faet that we have tskéen into aeccount a few af |

the very rural distriets in each of these cuunﬁfies, the

equatiomns obbained for them herdly bear any resemblance bo ﬁhﬁé&f‘

of India, For the UK, and the U.l, 4, foarming is a eaasmderﬁﬁiy H;

mecheniged industry and, thus, the tartidryagﬁpulanlan owes iu RN
growth ag much to farming as it does to maﬂufacturing actlvlﬁ;i
Therefore, the regregsion coefficients for farming and )
menufocturing are observed to be nearly the same in each eaSef" 

Now, what 6o these equations imply? TFor India, thevj,

show that corresponiing to 1 per cent incemase ia ﬁrodaetion

(gther than agriculture), sgriculbtural emplaymﬁnt ramaininm

congtant, bthere would be on the average sboub 1441 per eeaﬁl‘;f”

inersase in the population ensaged in tertliary activities. \\§@f7"“

wnereas it Agrieulturwl population is increased by 1 per cent;

th@ population axgﬁgﬁd.ln produe tlon vemaeining constant, the f

ter tlary populabion will only inerease slighbtly, by 0.07 per cenb.
For the UsKe, it will be seen that with 1 per cent \

inoreage in Agriculture, manufacturing population remainlng

congtant, the percentage inéreaaé in tertiary population would

be 0,75 per cent, Similar increase in manufacturilng,

Jgriculturel populastion being kept constant, would result in o

074 per cent increase in tertiary activities.
Tor [
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oy the United Staﬁés, the coefficient for the
saceﬁd&ry actlvities lg (0.911), slightly higher than
Agriculture (0.711), showing a greater degree of correlabion
between terﬁiaﬁ? and. secondary aobivities.

More or less o gimdllar glbtwtion is revealed when we
examine Toble (4-2) which gives the values of the vegrossion
coefficleonts, where '"Commerce and Transport' alone haeg beon
taken ag the dependent variable.. he regression coefficients
for produgtion remin falrly high aand those for Agriculture
are practlieally mgligible. In U.P. for example, bthe data
indieate that if the Agricﬁltur&l populaition remained constant,
then corresponding bo 1 per cent increage in the population
engaged in produetbion, there would be on the average, an increase
0f 0456 per ceab in the populabtion engaged in Commsrce and
Trangporte

We now refer-to & staltenent by Colin (lark,

'Beonomios of 1960Y Dpp«30. "1t appeaws from this that we nmay
take it ag an abselutbe minimum that 15 per sent of the wo xking
population will be éngagea in verviavy inﬂustriés of vaprious
kinds " If Wy ,Ws énd Wy are respectively the numbers engaged
in primary, secondary and tertisry industrics, then .

Wy = 0,5 W = 0,5 (Wy + W + W3 )3 op in other words,

Wo, = 0,176 (W + Wg)

Since this ratio of vertliary population to primary

plus [/
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rlus secondery is considered impor%ant, we have tried to
investigate statistlically the relationship existing between
these variables,

Denoting Y as the tertiary population @nd X as the
total of primary and secondary, we obtained the following
equationsi~
India 1951

Y = 0,216 x (all Indis)
Uttar Pradish Y = 0,224 X
W. Bengal Y = 0,270 X%

United Xinosdom

Y = 0675 X

We notice that for India in general, the ratio of
tertiary teo primary plus secondary as estimated by the regression
equation is higher than the minimum provision in Oolin‘dlark'e
data: In an industrially.advanced state llke West Bengal, it is
quite likely that the proportion of the tertiary population
should bear a high ratio to »rimary plus secondary. On the basis
of the data for a few rural districts of U.K. we find that the
ratio of tertiary to the other activities is very high, being
about 75%
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PABLE 42

INTER-CORRELATION OF OCCUPATIONAT, CATEGORIES
BASED —ON UG TIQGURES  OBTATNRD FOR e DISTRICTS
0¥ BENGAL, BIHAR AND™ ORIGBA, X190l CENSUS™

: fublic ;
5 . Adminigtration’ :
Occupational ; Profeasgions & Domestic |
Groups Industry: Transport| Crade | liberal arts !Services
| Agrioulbure | 0,3144 | 0.0411 [0.3046 |  0.2637 -0.0156
| Indus bry ’ 046824 10,5910 . 0,579 . | 0.0444
% i § :
. Pransport | 05223 G.7004 |, | 0.3266
t | | §
' Trade ‘ 048082  © 0,1653
| Publie i | |
% Aﬁmlnmstratian , , 10,0880

ﬂinmmum value of r thab ia si nmfiaant»aﬁ the 6% level is 0.3%4.

Now, letmusaexamina@thaﬁﬂgbib?(4;a)wgiving;théx
gorrelation coefficients of the:numbera~engage&@inuyéxiaus
occupational categories based on the 1931 census of India.
The table is suscepiible to some interesting observations.
Agriculture has a low degree of correlation with-all other
sconomic activities. The coefficient of correlation
between Agriculture and Transport is aallow'as»0‘04°and it
even tends tn be slightly negative in relation. to domestic
services., Although this negatlve coefficient could not
imply/ '
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imply\that the domestic gervices deerease ag the popmlatiﬁn
engaged in Agriculibure incr@asésa yet 1t spoaks in support of
the fast that the p@or7agricultura;'f&wmers‘in.Iﬁdia gan hardly
afford %na luxury of domestic servants. Tne'dar@elatien
eoefficients between Industry-lransport, Industry-Trade, and
Industry~Fublic Adminigtration remsin quite lmprossive. As a
mabtter of fact, the\ac%ivitiaﬁ‘lige wia&e,imranspmrﬁ and Public .
Administration are more dependent on the growth of industries.
Trade aﬁa Transyaft as Weli, in theiw burn, aré~Vexy highly |
corralated bo Public Adminigtrabtion, Professions and libersl arts.
The domestic mervices seem to have litile or uo relabionship %é'
other activities, This does not mean that thelr presence is nob
need.ed im a distriet, but 1t does imply that no occupational
gategory affects the number af»dﬁmsstia sevvants present. The
over-gbundance of tha_papulatiqn dependent on ggricul ture migﬁt‘
be one of the reasons of Low degres of eqrrelaﬁicﬂ bebween |
agriculturé'&h& other economic sctivities in Indis,

| Among the rural digitricts of the United Xingdom thaﬁ
ﬁe heve selested fop our preéenﬁ'stu&y, we f£ind bthe coefficient
of correlabion between Agrieulﬁure and the terviary activities
(eagg Trade, Transport, yubliaTﬁ&miniatration,'et@,} isg
relatively high, about 0.64, and thet between Agriculturé and
gecondary asctbivitics (manufacturing ete.) was a little higher
than +40. This indicabes that Fferming and dertisry activities

are [
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are very highly cowrelated and it is in Fact what we would
'expec% in o gystem of econony where farming is highly mechaniged.
The e@éffieient Qf.e@rrelatien between the térﬁiary and the
secondary activities 1g also very high, gboul 0469,
It is not possible however to Justify the retenbtion
or eliminetion of oeeupa$;§nal sabezories on the besis of o
gbudy au-interaeowrelatiéﬁsi _The chief value of the
inber-gorrelations is o show B het high numbers of certaln
kind of*W@rk@rs’regmlt in higzh or low numbers of obther kindg,
We have mentioned earlicwy ﬁhat at the 1951 Censug

for India, the anﬂla@iﬁn was divided into bthree groups, namely
self-supporiers, carning dependents, &nd non~earning depem&ents.
It is indeed of some intervest Lo stuldy bthe degree of dependency
on ﬁh@ shoul der of bhese self~supporters in the various |
livelihood classes. First, we grouped the earning and
non~carning dependents btogether in a broad category of
dependents alones For the Stat@-of Bombey, in the agricul tural
sector, it was found thay

(Y = 2,918 X

¥ = ‘Naa-ef Aependents,

X = Noe« of selfwgupporbera).,
Each self-supporber, on the average, was agsociated with 2.92
dependentss On the other hand, in the non~sgricultural sector,
the'degreé of dependence wag loegs; each self-supporber carried

with /
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wilth him, on the sverage, 8,13 numbér of dependents. A4 gimilar
situabion is vevealed when we consider the number of esrning

dependents alones Hach self~supporter in the agriculbural

e e g

cless Lor the State of Bombay was ssociated with!C«6D earning

dependents, whoreas la the nanﬂaggiaulturai gseebor, each
self«gupporter was.agseaiated only with Q.17 earning ﬁ@ﬁ@n@@nts.
Gonsidering Ih&ia as & whole, we found that a selfmsupp@rter
carried with him 0,30 eawming dependents in the agricul bural
geetor, whereas la Eraduﬁtién, the corresponding fraction Wag ,
0«26 and, in commerce, it was still less, being only 0418, ALL
these elearly indicabts a relefively low degree of dependency in
the non~egriculbure gectors | |

We now geek to debtermine the share of these earning
dépendeﬂﬁﬁa Very ﬁmeh,liﬁé.thes@ ecarning dependents, the
secondery oceupation of self-gupporting persons too ﬁlay an
important vole in ¢oonomice sotivities of India. In all,
aéeer@ing}ta the Cengud of 195%, there were about 15 million
%elf«éupparting @efsdﬁs in Indis who followed some secondary
means of livelihood or the obher. Out of these 15 million
people following & supsi&iaxy ceoupatiion over and above -their
principal ones, about 6.7 million had agricultural secondary
occupations and the rest. 83 million had nonﬁag*ieultur&l:
seéandary gecupations., We ahagld'mentioﬂ in this conneebion
that the,ﬁéta& anmber qf garning dependents in India at 1951

Census /
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Census was aboub 37.6 million. Their distribution by thelr

secondary means of livelihood is given in the fellowing btable.

TABLE 445

Total No., of earning
dependents Lollowing

Means of livelihood the occupation
Agriculbure 87,165,566 R
Froduction .
(other than agriculture) 4,885,048
Comme ree 1,300,992
Trangsport A2k 540
fiscellancous dervices D,979,831
O T AL 37,491,079

Out of the 287 million of agricultural earning
depondents in India, about 6.9 million belonged to the
Ubter Preadésh., The other States in India having a large number
of sgriculbtural earning‘aepanéents were Bombay and Madhy rradesh,
both having aboub 4.6 nillion of eavning dependents . |
In the present analjsis;'we aye concerned with the
share of these earning aepeﬁﬂents and. the secondary ocoupsbions

in |/
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in the agrlcultural economy of India. It is difficult to sssesy
the tobtal producibion in the a@eanﬁaéy and btertiary sectors of
economic activities sinee they ilnvolve many complicated items
that are not directly measurables In the agricultbtural sector
on the other hand, we can to some exbtent obtain a true estimate
of vhe total agriculbural oubpub withoub ﬁuah trouble. They

arae cbtaimabie from the Government Publication, ‘gsbimates of
Ares and Production of Prineipal .Crops in India 1950-51',

Drse VeKsReVe Réo had ineluded both working dependents and
sabsidia&y wnrkafa in hié caleculation af‘thé‘warking foree of
the aduntry far the year 1931 and gave tﬁem &eighta of 4 ond
1/5 raspéetivély as eam@ar@& to 1 for the primﬁip&l earnsrs.

In the Cirst report of the Nationel Income Gommittes (1948),

the authors had rejéected the procedure mainly beeause'the scales
of equivalence adopbed was somewhat arbitraﬁy én& stated that
congiderable researych had to be wundertaken before any scale of
gquivalence c¢ould he Justified. The report might be quoted as
follows, "Moreover, the inclusion of subsidlary workers as above
rests on the assumpbion that an earner with a gubsidliary

gee upation neaeﬁéarily esrng more than one withoult subsidilaxy
oceupation wheresns .1t may well be that subsidiery occcupabtion 1s
sgsociated with less than average income in the primeary occupatioi.
Finelly, auy error aﬁiaing from our procedure is likely to be

negligible in the estimates of Indian income as the bulk of it

e/
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ia.estima$ed-iﬁ the invanﬁaby«ar the net oubput method",

Iin Qur pr@sen%-analyais1'we inﬁanﬁ-t@“fit'a multiple
regression equation to the deba on agricul bural output as the
dependent variasble and the number of self-supporters, earning
dependents. and sesondary workers ag 1@@ 1ndepenaent variables.

The yield of total princinal ‘erops for cach State was
Y, the dependent variable. At the fiysﬁ gtage, the nuaber of
gself=-guppod riing persons {ﬁ&} and the nuwber of earaing d@panae&ts
(X2) were the anly two independent:variabless Workiag wiﬁn.%he
lomarmtnm of these variables, we th&lﬁ?d tna eqnatlca st the -

Lirat abaﬁe in the form

- ‘ 046476 0,1491
¥ os 7,0008 X% Xa | - (1)

~

At the second a%age, we took the self~-supporting pafsena having
agricWl bure ag theif 5ecunﬁany occeupabion. ag the bthird veriesble

(Kz) and obteined n new equa tion,

' Q590 04l Qe07H :
Y = 743064 Xy £a X e {2

‘Thaaa two.equations. do throw some Ilght on the
santr¢butive share af the earning dependents and secondary
occupations in the agricultbtural economy of India. Equation (14
reveals thet covrvesponding ﬁa 1 per cent ineresse in the number
of sel;~%upp@rters, the number of carning ae@endenés romnaining
consbant, the agricul tural output would inerease by 0.6H per cent,

Whereas, [ °
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Wheveas, if the number of ecamning dependents is inereased by

1 per cent, the number of selfwgupporiers being kept cgnéﬁant,
the agricul bupral output would increase by 0.15 per'qent.
Therefore, 1t is not difficult bo conceive th&t‘thé share of
earning dependents is abumﬁ_&th'that of the self~-supporters.
Dr's Rao's intuitive*weight of 4 for the working dependents
sppsars to he guite Justliied iﬁ_view of the above equabtions.
The share of s@coﬂdary oeeupaﬁiona a8 we can see from eguation
(2) is about 4th that of the self-supporters. However, 1% 18
believe&'that the ghare of those secondary occupations would be
higher in the nanwagriedltural seeﬁar{ We find that the suam of
the coefficients of eclasbleibiecs is 0,797 in equation 1, and
0.811 in equation 23 in bobth cages the sum being less than 1,
which indicates o stage of diminishing returms. It is, as could
naturally be expected, in view of the fast that obher main
faqtﬁrs 1ike land, menagement, ote. have been omitted from our

discussione.
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TABLE 4 *4

BOMBAY 1951

Testing consistency of the ratio

between the secondary and the tertiary population

Tertiary population (000) Seoondary population (000)

Observed e”gpeoted (0-e)” Observed expected (0-e)”

Distriots (o) (e) e (o) (e e
55 54.8 *00 30 30.2 .00
44 44.5 .00 25 24.5 *00
130 134.2 .13 78 73.8 .24
104 102.6 .02 55 56.4 .03
47 44.5 .14 22 24.5 .25
Banoh
. Mahals 121 106.4 2.00 44 58.6 3.63
57 49.0 1.30 19 27.0 2.37
154 162.6 0.45 98 89.4 0.82
30 32.2 0.15 20 17.8 0.27
62 60.0 0.06 31 33.0 0.12
96 97.4 0.02 56 53.6 0.04
109 112.9 0.13 66 62.1 0.24
86 92.2 0.42 57 50.8 0.75
Jroona 248 225.8 2.18 102 124.2 3.96
58 62.5 0.32 39 34.5 0.59
48 48 .4 0.00 27 26.6 0.00
64 66.7 0.09 39 36 .6 0.16
93 100.6 0.57 63 55.4 1.04
109 118.0 0.68 74 65.0 1.24
168 171.6 0.07 o8 94.4 0.13
63 61.3 0.05 32 33.7 0.08
110 107.1 0.08 56 58.9 0.14
43 45.8 0.17 28 25.2 0.31
122 121.3 0.00 66 66.7 0.00
109 109.1 0.00 60 59.9 0.00
81 80.6 0.00 44 44 .4 0.00



(1)
INDIAN _CRNSUS

btatlstlcs on the econamic activities of the people
derivea from the censuses. of;populatian are among the most
important 80 urces of 1nfbrmation about tho ecoenomls and
éemographi@_oharaeteristics of a nations These gltatistics
provide an inventapy-of the human Pes0 uree s of & country showing
Lhe numbev hnd aharaeteristlcﬁ Of peroans eng ame& in BGOﬂOle
praducblon, their occeupations, and their ﬁiSurlbut;on among the
hrauahe‘ @C economic ﬁbthitl@So |

Iaﬁarm vbion ab@ﬂu eecupat:ans in Inﬁaa wag first
ﬁabulatéa in the cengus of 1881° Owinﬁ ts gchanges in the basisg
of claqquledtieﬂ adop bted ot Lhe varxaus gensuges, it ls not
posgible to discover preciﬁely what changes heve occurred in the
oceupational distribuﬁion since 1681, In the 1861 censug, only
the ocoupation of prinsipal.earnerﬁ was rocorded., Ia the coensug
of 1891, it was decided to wecord not the oceupation of
prineipal earners cmlj but also the means of subsistence of the
WHole population. But, 1f a person had two occupations, only fthe
principal one was entered, except in the case of a person who
owned aud cultivated land in addition to another oceupation waen
both were reburneds The diffieulbty in comnexioa with this
syagtem was that it wag found inconvenient o record ithe

subsidiory [/
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suhaidiary eccéyatign of agriculburists in the same column
with . thﬁ 2inlocoupation, as bthere was no separabe column
f§54auhsi&;&ry"aee&patisnsa
Ia eanai&erl : the figures for 1891 and 1901,
4£¢na that Lh@ numbeﬁs enygﬁ@d in non~-ag vpiculbural pursuits in
1891 were gve%tly exaga er&teé in some WRY S v In-the first place,
all wha aarrze& on bwo oaaupaﬁloﬂa were classed under
nanpa&rieultural hcaﬁ;ﬂg. in the second place, & number of
gensﬁal Labguﬁars wers SQteﬂed as ucnsa&r¢culturiats in 1891
although they were engagealxn agrieultural work such as- digging »
CAgcording bo the aensus, the~pereeataga-of the total

papuléticn supported by ag&iauitﬁﬁam“and pas%éral pursul ve was
61,06 in 1891, 66.50 in 19915~?2s2 in 1911, 78.98 in'l981,_67.0
in 1931 and 69,84 in 1951, Bub it may be noted that thore hab
hean?réally nn-aubstanﬁial change in dependence upon pastaré ané
agrieulture’anﬁ~ﬁh@ aiff@reﬂéé in the percentage Tigures may be
athributaa to the ahangea adsyted 8t the eensuses.

| Th@ figures for 1901 cannot be compared with those of
subsequent censuses beeause in 1911, the whole baglis of
classiflcation was clanged,  In 1911y the returns for those
pursuing dual sacupationé ﬁefa made nmuch more accurasbe and
complete; eubries were madélmaﬁe definite; and a nunber of
actual migtakes in classification were eliminated .
1t ig therefore ssgwmed that the figures prior Ho

1911/



L9LL were far from rellable and the new and simpler
classification adopied in 1911 together witﬁ.improvea metho ds
of carrying oubt the census, have made 1t possible for the Livet
time ta meagsure agourately the oacupational distributicn of tﬁé
pOpulgti@n in general,;, and to what extent the papulatien is
depenﬂént upon agriculture and pasture. |

We have geen that the number regisbtered as dependent
upon pastoral purguits wag 72.8 per cent in 1911 and 72.98 per
cent in 1921+ This increase is oo slight, and it i& notb
possible to conclude as to whether or ﬁet there was a permanent
tendency towards increased dependence upon agricultuxre,

| In the consus of 1931, an abtempt was made for bthe

firat btime to obtain a detailed cenwsus of subsidiary occupatiens,
because it was realised thatb tﬁey also play a very im@artanﬁ part
in the economic life of a counsny. |

The Census of 1931 nade a disbtlnction between the
workihg and non-working &apahﬂents. A person whoge earnings were
t00 casual and ingignificant as compared with bthoe requiremeants of
the family was treated as & non-working dependent. A working
dependent on the obher hand was one who actually Tollowed some
oecupation bub whose earniegs, though fairly regular, were yetb
tca gmall for sebting up a segurata household..

The apyﬂrenu decline in the aumbers dependent vpon

agriculbural and psstboral pursuits bebtween 1921 and 1931 is

veally [/




really surprising., The deeline in those dependont upon such
pursults is almost exaetly equalled by the very large incroase
in those entered as dependent upon domesbtic gervices. The
apparent tronsgference of some geven million wonmen from dependence
upon agriculture to domestle service is to be accounted for by &
change in c¢lagsification, not of Oaémﬁatien. Iin 1931, the wives
and Lemale relatives of sgriculturists were entered sy engaged
not in agrleoulture, ag in 1921, but in domestic service., When
this is taken into consideration, 1t is clear that the percentage
of the population engaged in agricultural aud pasboral pursul ts
hardly changed between L9221 and 1931,

' In 1931, the bagis of clagsification was again altered,
by & widening of categorics and reduction of groups, and by a
rearvangement as regards subdivision into prineipal dependent and
subsidiery occwation. This mekes detalled comparison with 1911

and 1921 difficult, bub the main groups were unarifected.



n

{;

PABLE

o

1
Ak

)

it

PRROBNIAGH DISTRIBUTION OR

QUEURLED  FOBILATION

1 1951

Clessification of Occupabtion

&y EFroductlon of rew maborials

1910 | 1921

1
§
]
{
3
§
¢
H
]
H

R ¢ T pa R { . "
Badi - ¥3410% 0 6715

e Bxploibtation g}f Andmals & Veg. V868 TH D8 67 o0
{ &) Pastuve end Agpiceul ture 1 Theb Y& o
{ii) Mishing end huating Oe? e BB
’ 0416 0617 Dsd

i IE. msplodtvesion of wminexsds

Be Propovabion and Supply of
: materlel substanmoes

- TIT. Indug by

$V. twenspord

s Fublic Administration and

Liberal Avia

Pt ol

¥i. Fublie fowvce
Vils Public AGmne
C VIIT. kwofossions & livewal orbs

3

Do Minoelloneous

e

}D
Domostie Sepvice

17 459

L A X ?{3:9 Ga7
Leb | LaBT 1B
Bo6 | 547D Bud

?
Bad : D el % ol
Qe¥O De0GY Gab

a8
L0




|

The ehief inereage in 1938l wag in 6smeatic sch1ees

\aecampanieﬁ by o decline in avricultuﬁal pursuxtq the reason |

- for which has already bean ex@lalnaa. The perceandbase of workerd

occupied in domestic services thus rose Trom 1.7 in 1921 to
7.0 in 1951,

Transport workers ingcreased ~ as. is only n@ﬁural in
view of the improvement in'eemmunig&tianﬁ, egpecially in roads

and the development of moter traffie, Ihe increage in

professiong, ebtes can be aceounted Lor by the grg@gﬁ@@gyreaﬂ‘ﬂ

of literacy. 4Ihe p@raentage'aepemdent upon, pub}%gﬁﬁpfe&s had.

,,,,,

The 1941 Gem&us raports dm nob cmnbaxn Ligures of

- Occupabionsl Clagsification, tabulation of Gesupatianal datea

hﬁvinw been abondoned on grouwnds of economy. However a 2%
{every fiftidth) semple of eousus slipe had been preserved;
and afber an énquiry mede by the Goverament of India in 19456,
The Indian Statistical Iustitute was entrusted with the task of
makihg estimetes of occupational distribubions for Class A
States for 1941, The Wational Income Commitbee arrived at an
estimate of occupabtional disbribubion in 1948, on the assumpiion
that the ratio of aeeupiea.paﬁulation in 21l industrial classes
and sub~elassesvin 1941 to the totbtal population remaianed the
gome in 1948,

The flgures and p&reent&ge of actual workers is given

in the following Table.
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(1.2)
1948

TABLE

IHDIA

Principal Earners +

Cenaug Sub-Classes working dependents

Hos in Percontage.

(000)

1. Bxploitation of Animels & Vegetation 90,587  68.2
2» Exploitabtioa of minerals : 633 0eb
3. Industry | | 18,019 1546
4. Urangport 84448 1.8
De Trade 8,200 6ol
6, Public forae 1,909 1ed
7. Publie Administration 1,607 Led
8, Professions and liberal arts 5,044 3;3
9« Domestic Services 4,194 B2

132,731 100.0

The sqhame of elagsification get oubt for the 19561

Gens&s has been peferred to as the Indian Gensus Baeonomic

Olasgification Scheme.

1t i baged on the 19381 Scheme of

Oeeupations. - It embodies however extensivé revision and

rearrangemneat .



- L7

19561 Ceunsus

Livelihood categories and classesiw
The people were divided into two broad livelibood
gategories, viz. the agricul tural classes and the non~agricultural
elagses . |
There are four sgriculbural celossogie
zf Cultivation of land, wholly or malunly owaed and their
depondents. | |
II. Cultivation of lend, wholly er meinly unowned and thedr
- Qependents. :
CiI%. - Cultivabing labourers and thelr dependents.
IV, UNon-gultivating owners of land, agricul bural rent
receivers and their dependents. - o ‘
Thero ére Tour non-agriculitural elésges defined as
comprising all persons {including dependents) who derived their

prineipal means of livelihood fronm

i<i

. Frodustion (obther than cultivatiocn).
Vi. Commerce,
ViL. Transport.

T1iL. Other services and migeellaneous gources.

Beonomically active, semi~actlve and pasgive porsonsi-

ALl ngnﬂearning dependents arve economically passive.
They inelude persons performing housework ov olher domestic or

personal [/
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personal servicges for aﬁher mombers of the same family hauseh&ia.
ALl earning dependents ave eeonémically semi-active
only s Thaubh they eontrlbuba to the carrying on of the economic
aetivxtlea, the magnitude af thair individual contribution is
congldered too small to Justify deﬁeription as - ecmnamieally

active .

ALl self-amppsrtin__ per&mnm are ordinarily

eeanemiaally aetive.
A new introduetion. at the 1951 Census has beon the
tabulation of 1fasungortiag persous in the non~agricultural

classes lnto employers, employees and in&epen&ent workers.

- PARLE  (4.3)

1951 OENSUS

-. ' . PEROBNTAGE DI STRIBUTION OF THE WORKING POPULATION
(SHLT=SUPPORTERS  #+  FARNING  DRPRNDENTS
ACCORDING 70 THETR ,,;mm\u)mw)

| | T No. in ; :
| Classification | . (000)  Per cenb
iawrzeulture | 98,213 C 69.48
Produe bion i ;
" {other than eultivation) : 16,481 g 11.61
%Gomm@rse and wranqurt o i 9,160 é G2l
misaa and other gervices 3 17,087 § 12 o 44
TORAL 141,351 100,00

Although /
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Although fLigures for '"Harning dependents'. are
avallable for the four broad divisions menbioned above, yet the
1981, Census Volumes do net provide the actual number of earﬁing
dapenﬁahts.in various groups and sub-groups . ?0nsequ&ntly, we
eamo b éaéess the numbar:ef actual working foree in individual
gre&gséan&_ﬁuhng?nuys gince we ineclude both self~aupporters and
w@rking dependents in gnuﬁerating the total working force.

The present clagsification is not sbrictly comparable
withithat in 1931 Censug. ¥etb, we do not find any marked change
in the dependence in agriculiture. The percentage engaged in
agriculture sceems bo have slighbtly ineressed, from 67.0 per
cent in 1931 %o §9ﬁ48 per cent in 198L. However, the percentage
engaged in produetion (or broadly induﬁtﬂy for the 1931 Census)
hag g@lao increased Trom 9.7 per cent to 11.61 per cent. The
percentage engaged in uvrade and transport has been keeping steady.

Heonomie tablas.qf general population based on the
1961 Censug reveal that oub of India's total population of
5566 million, 249,1 million or 698 per cent belong bo the
agricul tural classes, and the remelning 30.2 per cenbt to the
. nonesgricul bural classes. In sgriculbtural classes, 71 million
or 28.D yer cenﬁlana'selfmsu@porﬁing persons, 147 million or
59 per cent are non-earning depenlents and 3lgl.millioﬁ or 1245
per dent are eayning dependents. The non-agricul tural

population comprises 107,5 willion; of these 33,2 million or 51 |

per/
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per cent are self-supporting persouns, 67.5 mlilion or 62 per
gent are nanﬁearnihg dependenty, and 6.9 million or 6.4 per

cent are earning dependenss.

TABLE_ (144)

CENSUS OF INDIA 1951

SelLm . Barning Non~earning !

supporters  dependents dependents |

§
i
1
{
; |
A
i
i
i

lAgriculbural classes 71,049,356 | 51,068,905 = 146,956,640 |

Non-sgriculbural classes | 55,850,447 6,868,330 & 67,334,634 |

The figures shated in the column for earning
dependents do nob indicate the real number of earning dependents
engaged in agriecultural and non-agricultural occupations. These
earning dependents hove to be considered according to their
secondary meens of livelihoods The following table clearly
classifies the esarning depeundentg by their séemxaar;y means of

livelihood in the various occupatlonal divisions,
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TABLE _ (1,5)
INDIA

1951

P B
CBarning dependents |

Self-pupporbing ' according to their |

| Qeoupations persons’ - secondary |
éégrieulture 71,049 ,356 27,163,366
%Productian 13,155,714 4,285,548
Commerce 5,903,038 1,300,992
Transpors 1,724,395 221,848
yispellaneoua Servises ‘133@77,309 3,979;85i-

Among the self-supporiting persons ol both agrieultural
and non-sgricultural celesses (about 104.2 million), only 15.0

million follow some secondary means of livelihood or the other,

TABLE {1.6)

SHCONDARY QUCUPARIONS
QF ShLI-SUPPORTING PHRSONS

Agrioultural 6,076,096
Non=Agricultwral = 8,535,883
TO0OTAL 16,010,4%9

Let us now exemine the proportion of actual workers

to |/
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to the total population 1n'tbé legt four Censuses of India,
In the publication, 'Change in the Qeeu@atienal-distributian
of the populabtion of Iudial, 1941, issued by the Govermment
of India, Drs Ghat enwmerateg from the eensug-velumes,“thé'
following figures for the nunber of acbusl workers for the

sorresponding eceusus,

LY

TABLE " (147)

| (Wo. of actusl workers
! Year ; (millions) o
1911 | 14849 |
921 14644 |

! ‘
L1981 | C146.9 =

§¢‘(Ace@r&img-ta the 1981 Censns Ligurves, we Tind the
aunber of acibual workers %o be léEQS'millians)»
Dre Ghat points out the rem&rk&blv high figure for
the papulatjeu employed in dameutle serviues in the year 1931,
The fallawing tables give th@ a¢bual numha?‘emplayed in domestic
gervices iﬁ‘hotn indis and Medras provinee for two consecutive

Jensuses,



PARLE (1.8)

DOMESTIC SERVICES - 1981 CRNSUS

Aetusl | Workers

LT TG S

Male % Female
INDIA (Total) 1,710,167 | 821,709 |
MADRAS 55,850 | 40,426 |

TABLE .(1?9)

- DOMESILIC SERVICES ~ 1931

Prineipal Baraners Working Depeundents

: . . ~ '
iwpia 1,805,006 886,990 189,481 7,918,799
MADRAS 102,981 | 164,489 154,661 6,007,755

Dr« Ghat 1is of the opluion that owing to cerialn
migundergbaniings §n the part of enumrators, about 7 million
women, who wéuld o therwise have been classified as non-working
dependents were entered as dependent upon domestic serviees.,
Thig hapyenéd mainly in the Madrag province as.islabvicus from
"the above btable. Dr. Ghat therefore has deducted 7 million
Trom the btotal working fovrce of 1D3.9 millions and therebhy
obtaing a figure of 146.9 millions as the-actual working

population /
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populatbion for the year 193l.
On the other hand, we shouid look to the decline in

the number dependent upon agriculitural and pastoral pursults

.~ between 1981 and 1931 . The decline in those dependent in such

pursul ts is equalled by bthe large Lnerease in those entered ag
dependent upon domestic services. "When this fact is taken iabo

aceount, 1t seems unressonable to deduet 7 millions Ifrom the

botal working poPulaﬁien of 1565.9 millioas for the year 1931,

The statewise distribmxion.of the actual working
population in the vorious occuyational groups Lfor the years

1921, 1931 and 1961 is given 1n the followlng tables.
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TABLE  (3.,10)

CLNDEA  L9AL

Tobal

To tal
; ﬁmplgyc& To tal . employed. |
! “in pagture | employed | in commerce |
2 Total = and o in . and :
Provinces empl@ye@l‘iﬁgriaulturaﬁ induatry | transport g
INDIA | 1e6941% bﬁ’ 104,045,718 18,725 57@110 019, vaa,§
i % 1?1 6?ﬂ) (10 ?%p) g (6 aaﬁ)x; ;
" Assan 3,%82,180; 3,048,852 85,212 165,798 |
5 : ‘ (&?#e}e}/}) (P 453.;{’1) * (@:9701‘ !
‘Bongal 16,414,820, 11,625,117 1, 6&w,0Qﬂ; 1,335,646 |
] | T (m0.s2d)  (10.04) ¢ (8.18%)
Bihar & Orissa . 16,688,685 13,240,929 1,148,764 802,166
) . &?9&54/?) ( nSS%) ; (4 8@/(:)
‘Bombay 8,765,611 5,408,074 1,122,131 808,345
: - (61 ,70%) {1 2.89%) (9423%)
C.P. & Bewaw | - 8,140,5041 6,528,825 706,528 440,758 |
b - : (7’?;?&%) (89&!? ) ‘} §5) -ml/«?}
Yadresg 20,215,679 14,796, 662 2,201,299 1, 389 492
f o (?a¢06;) (1Q5&9ﬂ) (6491%)
Punjab 7,871,787 4,086,625 1,561,190 657,781
S (55;&1/9) {5 +8 o) (9&04,«3]
VP 24,268,688 18,843,589 2, 3@,417- 1,132,205
‘ {}??969%) ( ® 1;&) \ (4.;66/’?) ' ;
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TABLE  (1.11)

INDIA 193]

§ i . Total Total

g : ! employed Total employed
; : ‘in pasture  omployed in commerce
P : Total E and in and
? Frovinces . employed ‘agriculture industry transport
gﬁssam . 3,876,758 3,210,673 292,480 162,034
i § ﬁ (83.81ﬁ) {7 béz ( 4.17%)
‘Bengal 14,420,661 9,664, 780 1,269,073 1,207,133
§ ; - (67.02%) - { 8.80%) (" 8457%)
‘Bihar & Orissa | 15,548, 289 12 ,005,530 1,060,646 679, 061
(77;@1,@) - 6;83%) : ( 4. 56/0)
‘Bombay é 8,510,897 5,521,568 = 1,015,457 658,489
; | (e 4.87%) CAL.93%) (7. 75%)
‘C.Ps & Berar | 8,269,143 6,609,245 | 656,685 428,253
: 1 - (80, oa%) o 7.095%) 5,184%) ,
Mo dras f 35,904.490§12.434,405x; 2,869,709 1 814,476 i
: | S 8476%)  ( B.OT%
‘Punjeb . 8,526,358 5,005, 452 1,593,756 723,248
. {60, avﬁ) (19.14 ) ( 84 68%
UsPo . 23,549,385 17,840,050 ,629,282 1,314,069
t (75, 75;) (1l.16 ) 0.58
T T T ey e T T i 75“\“ i
' Indie - :*““V1§3;ﬁ916;~050- 102, 454,147 ‘15 351,953 1025$0ﬁ,;
Totel = N €117 MR 9.97%) (6:667)

% The figuve for pasbture and agrleulbur in ladras has o
be eorrected to sboub 19 milliong in view of the errors

encountered in enumerabion,
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TABLE

(1.,12)
INDIA 1951
%  Total
: - Total . employed
Total : employed-fin COmmerce |
Total umployed in! in 3 and ‘
S tate employed rieulturo ffeaaetion ﬁr&nsnart
INDIA i 141,350;883 98,212,722 316 421,256 9 159, v?35-i
‘ | ST T(69,488) | (11.61%) (" 6.47%)
UeP, 26,859,516 | 80,286,991 @,193 83?(1 345,985
| | STV T is.5d%) | (8.1 | ( 5.0%)
Bihar 5 14,&4 ,195 - 12,088, 77? | ?5& ?5& 648, 0??
Orisse g 5,595,942 L 5,919 aaé‘ bal,@ﬁﬁg 267, 095.
: ; | I (?0¢04ﬁﬂ C o 9485%) e R173%
W. Bengal ' 8,604,140 | 4,110,070° 1,836,376 1,186, 547
- . C (&? ?GA ; (31. é&ﬁ) | {la.?Sﬁ)
‘Assam %,900,8556 ' 2,511, 359 883,854 193,996
Lo :  (8a.380) | (22.667) A 4.97%)
ledras 17,657,733 ¢ 11,130, 053‘ 2,578, 970‘1 273,274
. T T(6B.087) | (13445%) L 774)
Bombay 15,591,603 | 9,949,276/ 2,087,515 1,810,876
: | - (64.6ag)  (1eard) | 7.85%)
MePo 11,836,083 = 9,372,993 1,115 451) 478,949
(‘?9.;18/[,) L "9 A?,;) b 4.04,”
.. Madhye Bhare 5,282,689 2,894,477 861,240 174,220
* (7R.494%) | (11.06“) b '.51ﬂ)
Hyde rabad. 7,546,038 5,518,295 921 aov‘ 594,208
f (70,47%) © (12421%) j ( 5421%)
Rajasthen 7,911,405 5,697,914 780,348 375,655
: (75.88%) - (10.117@) | 4.87/0) i
?Pungab 4,879,391 3,158,492 406 ;f? 406,387
| (64,750)  ( 8.304)  ( 8.32%)

‘The figures in this table 1nelude boll Se Ll ~gupporting persons

and the earning dependents elassed according

means of livellihood.

to thelr secoadar



in comparinw the figurves for the 1921 amﬁ 1981
Sensuges, the ﬂetlcedble feature is the daeline in the par@entawe
of the pupulatxon engaged in industry in nearly all the fravinecs*
The deaadﬂ 19811951 was a period of 1aﬁn$ﬁri&lldapreaﬁkan;

There was & btendency btowards an inoresse ia the adtput bf
large-secale inﬁustr%as Wi%hoat.a_carresycn&;ng inerease in thé
nuﬁbers employeds InlBombay Presidency, theré wexye 12:80 @erf
sent of the totel eﬁplbﬁea pe rEONs whg‘wefaﬁengéged in indvebiy
in the year 1931, Wheraﬂg in ﬁhe ye@r leL, the pereentage fell
dgwn to 11:93. 1In Baugal, the simi]ar percamﬁawa fel! from
1@;00 in the year 1921 t¢=8.80.in the year 1951, ‘'In Bihar an@i
Orissa too the percentage engaged injimdustfyusﬁGWé&‘é slighﬁ?
degline fthough n@ﬁVQuita f@mafkabla.: In Madras. Eresi&eu@y-thé'
percentage foll frum 10 89 in 192 1kte 8467 in 1931. B

In Trade Mné Transpcrt LGG, the peraanba:@ of- Werkewa
employed showed a decline dmriaé‘uge ‘decade . Pln Bonmbay fresidency,
%hskpareéntage aengaged in Irade and Trausport Lell from 9,22 i@
1921 bo 7,73 in 193L., In Medras, it was 6.91 i 1921 and 5.07
in 1931, I L | |

Obviously; due ts“this=dgeliﬂe in tgefaecandary=andf
tertiavy activities, the pereenﬁage'amployed in_agricultu:e
inereased in nearlyvall.the‘ﬁrgvigées during the years 1921-1931.
At the Consus of 1981 in Bombay:ﬁrasidénay'61,7§ per cent of -
employed pergons earﬂad their;1ivélihoa& from pagture and

agrieulture, [
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agricultﬁrei whereas at the 1931 Census,; the percentage was
644487,

The figumes abt the 19581 Census aﬁ@ hardly comparable
to the previous Censuses in view of the fact that cousiderable
changes havesbeenAegﬁeatea in the boundaries of the provinces,
&ud also, the occupational classifications were o some exbent
ehanged. However, we can breadly'maké o comparative study of a
few seleched provinces 6fx'stakes'Aso far as the aecuﬁatiénal
distribution is concerunsd. |

During the 1ast 20-ye&rs;:sinee the 1931 Census,
India has-progresaeﬁ industrially to a great extent. In most
of the sbates, bthe percentage of the population engagéd in
indusbry, trade and br&naﬁart haé shown an incerease. In
Bombay state, bthe perceﬁtags uf'thé pcpulaéiaﬁ-iﬂ in&usth
inereaged from 11L.9% in bthe year 1931 to 13.17 in the yedar 1951,
In Medrag, the same §éréentaga way 8.76 in 1931 andilﬁ.é& in
1951. It 19 interesting to note that al though the percentage
engaged in agricultuve has not chaﬁged considerably sineé the
1931 Census, the préportiens engaged.in indusbry, trade and
trangport have inereased to seme exbtent.

Before arviving et any conclusion from the figures
of the occupied population at the verious censuses, it is worth
while studying the age-strueturefin the corresponding yeaés, as
it may well be bthat a changée in thg age=gtructure could as well

affeet /
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affeot the oeccupational distribubion to some exbtent.

The following table glves the age-atruetbure abt the

Torious censuscsa

CABLE (1413)

AGE-STRUGTURE AT THE CENSUSES

Ago- ' ~
Sroups ‘ L9 a8 19 81 | L9861
ages 315,550,448 . 355,111 s SR 84,919,879

: (sample papulatidn)
L 0w5 . 39,656,410 (12,57%). 51,447,086 (1 ). 4,726,869 (13,55%)
| 5-14 83,489,240 (26,47%) 82,679,156 (24.66%) 8,660,275 (24.80%)

15-24 58,210,912 (16.55%) 62,113,549 (18.58¢0) 6,065,877 (17.59%)

5g3@ 53,737,887 (17 04%) 54,773,692 (16452%). 5,445,111 (15.60%)
f55~44 38,551,280 (12524N)§ 38,400,897 {(11.45%). 4,152,522 (11.89%)
AB-B4 25,384,947 { 8.02%). 24,498,299 ( TeBLH) 2,959,170 ( 8.475)

B55~64 14,457,650 ( 4,68%) 18,927,481 { 4.15%). 1,766,878 ( 5.06%)
Wo el | o
ing

Group _ ” o s
LOm04 58 44D% D7 e V5% DG 4L L%

The ago-gbtrusture 0088 Not appear o have changed
considerably to affect the ocoupational distribution vexy muehg
The pra@artian of the population in the working age=group, 1eGo
(15-64) was slightly less at the 1931 Census as compared to bhe

1921 and 1951 Censuses.,
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APPENDIX - {ii)

CGHNSUS  OF WANUFACTURES

NOPE ON TERMS USED IN THE TABLES

( 1) Registered factoriesi~- TFor the purposes of the Census,
only fagtories registered Lndar the Indian Fectories Act,
1948, which employ 20 or mowe p@raenﬂ and use power are
taken xnto ageounts Factories in exmsbgﬂa@ during the year
which aid not work are also ineluded.

( i1) ‘'Productive Capital':~ Capitel employed on the relevant
date in the f&etafyhitself ﬁnd in running it is covered by
this term. Iv can ista oF %1x@dieapita1 (eompriaiﬂg Teetory
laad bulldzngs, plaﬂt nauhine?y and miscellaneous &8s eta
guch ag furnLture, fixtures, E;ttinba, railway sidings,

,autcmabileq‘ patents-anﬁ trade-mmrks, ¢tes) and Warkinw
ecapital (comprising stoeks of raw-meterials, fznlshed and
semi-~Tinished pr@dusts, eash in hand snd at the bank,
exeluding Tixed dapaéits an&~aurrent ered.its) . fhe valae
of Capital items is ﬁ&k@n aé in the bocoks of the;faetary‘

(iii) ‘'Number cf perSQnsiemplmyéd’fm The avergge mumber of -
persons employed by aaeh faatoryﬁ under various heada suea
ag workers, persons e%her than;workﬁrs, elbc. oOn days on

which manufacturing operations were carried on in the faetofyg

is [/



- L4g e

is compubed by adding the number of persong employed on all
these deye and dividing by the number of days. These
averages are aggregated for all fachtories in the State ox
indéﬂﬁry, as th@’e@sé méy:b@, and the aggregate 1s Baken ag
the nwber of yerSQnﬁ @m@;cyﬁa in ﬁhﬁ‘ﬁtate or indusitry,

~ respectively.

{ iv) TWorkers'i- The term 'workers' ig used in the same songe
‘ag in bthe Factories Act 1948, bub excludes pewsons holaiﬁg
posifions of supervision or managenent or employed in &
confidentinl posibion., Section (I) of bthe Nactories Act,
1948, defines 'worker' s a pergon employed, directly or

- through any ageney, whether for wages or not, in any
manufac turing process oF in cleaning any part of the
machinery or premises used for menufaciburing process, or‘any
other kind of work inmeidental to, or connected with, bhe
manufactufing procesyg, or the asubjeet of the maaufacturing
PIOGEHS »

( v) ‘Persons other than workers'i:- This bterm iancludes all
employees other than workers, as defined in (iv) above.

( vi) ‘'Moan-hours'!:- The estimate of the number of man~hours
worked by a fLactory during the yeaw relates bto the entire
year, including days on.@hica np maaufacburing operations
were earried on, and ls calceulated by>mmkﬁiplyimg the number
of persons employed in each shift by the aumber of hours in

the /
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the éhift, and_aggregaﬁing the produets for all the days in
the year. The number of men-houwrs for & State or an
industry 18 the bobal of bthe number of mea-hourg worked by
all-factories in that State er‘in&uﬁtry.

"Wagea'i~ The berm 'Weges' hes been used in the same
&@néé as 1ﬁ sEGﬁimm 2 (vi) of the Payment of Wages Aat,
1936g ana‘meahs 'wll remuneration, eapable of being
axpf@sseé-in torms of money which would, if the terms of
the contract of employment, express or implicd, were
fmlfilledtmﬁgwpayabla, whether conditionally upon regular
attendance, good work or condust or other behaviour of the
person employed or otherwise, to & person employed in
respeet of his employment opr if work done in such employment,
and includes any bonus or other additional rvemunerabtion of
the nature aﬁ@resaid’whieh would be so payable, and any sunm
payable to such person by reason of the termination of his
employment, buﬁ does nob lunclude:- |

(2) +the value of any houwse-accommodation, supply of
light, water, medlical attendaunce or other ameunlty, or of any
service excluded by general or specisl ovder of bthe States
@avarnﬂeﬁt.. | | _ |

(b) . any coanbribubion paid by the employer bto any
pension fuad or provident fund.

~{e) any travelling allowance or the value of any

travelling [



teavalling concossion.
| | {d}) any sum pald o the pevson omployed to defway
gpeelal expenses enballed on him by the nature of his
employnent o
(e) any gretuity payable on dlscharsc.

(vill) Other benofits:~ These aolude variouy benefits over

and cbove wagas, such as frec o subsidised housing, food

gralng ab concessiomal rates, cbos

{ ix) fuels ond Materiels sonswpd:- Thlg oxeludes any Tuslya

o noberialy menufactuesd within the factory end consumned

i 1te Hleotelcal Gnorgy., geiprvated and consumad within the

Ets

fostory, Is 8 oes0 in points The cosl wed in generatiag
the enorgy ls however inelunded, slace 1t ig brought loto
the feetopy from oubsido,.

{ =} Valve of fuols, materials, clc. ab factoryse~ T

goat of medberials, ebe. deliverved at the factony, and
ineluden the purchasoe price and trangport ehavges and othew
incidental coobu.

{ x1) Jork done for fagtory by olher concornsie Thig teenm

denotes tho coab of gsorvices renlerved to the fachtory vy
oblier egonoerns and by individvals other bthan its own
Smployooss

(xii)  JFroeduets manufactueed for palei~ This tewm includes il
produats made duping bthe yeay for sale, whebhep aetﬁally

sold [/




-“‘ 1‘@5“

geld during the year or not. It is generally estimated by
- alding sales dwring the year, and stocks at the end of the
year, and deducting stocks at the begiming of bthe year,
(xiii) 'Exefactory velue of products'i= Represenbs the value of
produaets at Ffactory and is exclusive of transport charges
Cfrom-bthe factory.
{xiv) Fork done for eusbomersi« Work done for cugbomers on
payment , on maberlial supplied by theuw,
(xv) “Value added by Msnufac ture” ;- This represents bthat
part of the value Of the produet which is ersated in the
Pactory and is e@mputea& by dedueting from the gross
ex~factory value of the pra&ﬁet the value of fuels and
materials used, work done for the factory by other concerns,
and depreciation of fixed assets. Depreclation is caleulaied
at the rates 2llowed by the income tax anthorities for
assesglng taxable income. The rate varies according to the

type of agsets and industry.
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