CHAPTER = V
VALUAMON" OF"GAPITAL.

In the third chapter we have analysed labour as
one of the important inputs: In this chapter, we.alscuss
tge other inpnt =~ capital. PFirst in Section Ya% ye . shall o
discuss the pure theoretical aspeet of the pmoblém«qf valuation
of capital. Later in Section *BY, we shall present relative
merits of different methods adopted 'in empirical studies,
Section 'C' actually discusses the method aﬂopted‘inﬁmeaéurement
of the capital of the Indian Railways, Apsrt from the conven=
tional measurement, an attempt is made to measure capital in a

way ref%ecting the post-Keynesian theoretical thinking.
SECTION *A!

Goncepts of Capital'

5.2 ~ Generally two concepts of capital are ulstlnguished
viz., financial and physical: The former refers to an enter*(
prise''s command over financial reéources. It'cansists'df

value of all. assebts in the possession of an enterprise including
non-reproducible assets such as land, natural resources, patent
rights and trade marks;/‘It aleo takes into account. working
capital for payment of wages, purchase of raw-méterials and
stocks of inventories. On the otheﬁ handgkphysiéai'capital

is defined in terms of a factor of production and includes
physical assets produced by the economy andAwhich are uged

1

for further production. Since our'objeetiVe‘isitb aﬁalyse

" 44 P.Barna, 'Alternative Methods of Measuring Gapital' in The
Income and Wealth Series VITI, R.Goldsmith and G,Saunders(Eﬁs),
Bowes and Dowes, 1959, Ds30s ,
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productivity and technical change, we have maie uss of the
latier céncept with some modifications vide Section '3’ of
this chapter. But the lat%er concept itself can be looked

at from two angles.

Forward and Backward -looking concepts:

5.3 Hicks digtinguishes two conceptls of capibal =
Porward=looking and Backwanﬁ-loqking.z The former refers to
the discounted future streams of income (in which case the
d4fference between output and capital -disappears) while the
latter refers to the quantity of labour=time expended in the
past to produce it. Tn fact it is this differcnce which Keynes
recognised as the motivation for investment processess The
concept of marginal efficiency of capital recognises these
differences. The forward and backward-looking concepts give
the same value in a situation of 'perfect tranquility’ and
the ?gte of discount is the rate of iuheresf or reﬁunn which

3 In the real world where uncertainty

nmakeg the two equal,
hangs over the future, the expected streams of incomes cannot
be aalkulaﬁed reasoﬁahly. Hence reliance has to be placed on
cost i,e. backward~looking concept, a view supporied by Joan

Robinson at one tim£.4

2. J.R.Hicks, 'The Meagurement of Capital in Relation to
HMpasurement of other Economic Aggregabes' .in The Theory
of Capital, F.i.lutz & D.C.Hague (Eds), macmfiigﬁi7i3§§bn,

» P

3+ J.Robinson, 'Some froblems of Definition and Measurement of
Capital', in Colleoted Deoonomic Papers, Vol.2, Bacll Blackwell,
Oxford, 1960+ ‘

4. Ibid, p.115,
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5.4 Joan Robinson observes, ""‘o treat capital as a quantity

of labonp~time expended in the past is eongenial to the production
point of view, for if corresponds to the essent tial nature of
capital regarded as "a Lactor of proaucticn.” ‘vhen an equipment

is new, cost approach based on past-labour~time expended in the
production of capital goods is justifieds

545. However, the problem of vé,mation of capitsl is extremely
diffiaglt even for one moment we accept labour-time as a measurc.
The" concept of eapital i= closely linked with 'tﬁe; concept of round
about methods of production (Austrian School) that exists in the
economy. Since each stage m this roundabom: process has
different capital intensity, ana change in wege rate affects
different stages ditfefent}y. It 21l the stages of production
have the same capital intensity, thé problem is not so serious,

In fact, i';hié is at the heart of the Ricardien problem of valuation
which £inds an echo in Harx's analysia upder the capi'ion of |

‘transformation of values into pricee' 5

5.6 Thus a change in distribution whethq:c it comes about
by a change either in ;arag’e rate or profit rai:e; per se, ét;anges
the value of capital. This is the basis for the turbulent
ccntreversy regarding switches, initiated by Sraffa's recent
hock. sraffa's book is the stronges‘t: eriti cim of the

Toia, .15, | :
. B M.Sweezy, The Theory of Cavitalist Bgm},gmgm‘,j Monthly
. Review Fress, New York, 1956, pp. 109~112,
6. P.Sraffa, Froduction of Commodities by Means of Gmodities
Cambridge Triversity ress, ambridge, 1905
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neo=classical theory of margiral productivity and hence the
. violent reaction of Samuelson ~ vide Surrogate Production

Function;?

5¢7 .Though in almoaé all economic anaiyﬁis'(specially,

in the tﬁeoryuot growéh’and development) capital is the crucial
variable, yet both conceptually and statisticslly, the problem

of measarement of capital is not adeguaxely SOlved. This ig due
to the fact that capitzl is a:compositeJGQmQOﬁiﬁy whoge composition
does not remain uniform overtime. Further;’in a dynamic developing
society; techniques of production and therefove, distribution

of income change. consegnently, value aflcapital undergoes

changes Moreover, since capital repﬁesents‘ah amalgam of
heterogeneous types of equipment collected from the paat. theiyr

1ife ox efficienqy does not remain uniform.

Yaluatio of Capital Stead Grouth and %raffa otems

5.8 | In a gteady growth staga (golden aée), capital ¢an be
precisely measured. In an economy undergolng~stea&y gruwgh with

no technicdl change, it does not matter much in what units we measure
capital since prices and distribution of income do not alter.
waever,ffor other aysﬁems,'we have to £a11 back on Sraffa's
'Standaf&‘éommodity’a o measure capital. It should be noted

that aqmaarison of oapital in two steady growth ptategs is extramely
difficult. Even Sraffa!s stanqax&~comma&1ty is relevani only

for one technology. when tectmnology changes, even if the basket

7. J.E.Stiglits (24), Qhe Collected Scientific Papers of Samuelson
vol. 1, Oxford and S0, Do A

8. P, Sraffa, op. cit.
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‘contains the same fixed proportions of co@sumar gooda,'yvt
the ratio of consumer and capital goods is 8ifferent in the
standard cormodity. IThas even Sraffa’s measure is not come

pletely satisfactory in a dynamic society.

549 It 13 on accoint of these reasons that in récant years
Jozn Robinson has alopted an almost nihilistie pesition,

‘belzeving that the problem is absolutely 1ﬁsﬁlubie 19 practice,
Despite this scepticism Joan Robinson 4id a¥ﬁem§t to provide

gome type of measure in the ceonomic models she analyaed;9

Rsal Capital=RatLos o f

5.10 . Joan Robinson suggeets faur*methpds?a t0 measure

value of capital viz. in physical units, tn‘ﬁarma of productive
capac1t§,,1n terms of commodities or money of given purchasing
power and in past labour=time. All these meaéures have their

own limitations. Horse power is a rough physiocal measurs:

?&e problen of age-composition arises., The measure of productive
. eapacity, with balanced-age composition but with zero rate of
investment may be,considenega Heweéér. thig eoncept iesaa ite
utility once we introduce growth. hegarding voluation of
capital 1n:1abaur~ttme, when technlques and wage rates are
different, notional interest mate will be different and hence

. vélng of capital changes. Iue to these dlfficulties, Hpg,Robinson
9, J,p.Kregel, The Reconstruction of Polificsl Hdonomy, Macmillan,

_ London, 1973, D.125. ’ 208, 2oROR, .

40.Joan Robinson, ‘he sccumulation of Sapital, Macmillan, Dondon,
1969, Chapter 1I, Dp. 115+23. " '
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prefers to measure capital in terms of 'Real Capitél*aétio.

It refers to past labour~time spent in the making of’eguipménﬁ
divided by the amount of labour currénfly cuployed, when the
capital outfif is working at normal capacity. ~Though both the
nunerator and the deﬁominatoi ih the ratio are'expreésed in
quéétities of labour~time, they are not i&entical. The numerator
refqrs to‘paat=1ahour~t1me compounded at interest, while the
denbminator refers to a flow per unit of tﬂmé 6f current labour,
Thus, ‘ |

 Real Gapital Ratio = Jated Labour-rime

Current Wage Bill

b

 She is not completely satisfied with the concept of Real Capital~ ‘

Ratio.\ In another context, 1

she abserves,"lﬂ a world where
unexpected events occur whzah alter values, the points of view

of the man of deeds, making investment deeisiona about the

future, ard the man af words making obsarvatisns about the past,
aré irreconcilable end all we can do is botch up some conwen#ional
methods of measuring capital that will éatisfy neither of them.!
Ké;dor also seems to hold similar;views that Since no measurement
truly reflects the theoretiosl concept, the best under the
circumstances is to adbpt some con&antion however imperfeet it

'may‘be.
5.1 We shell now present briefly Raldor's views on
valuation of Capitel. He is definitely against measuring capital

in ﬁoneyIValues'corrected fcr pricess—-'The fhct that due %o

1. J.Robinson, '1he Production Funotion and the Theony of Capital’,

in Capital and Growth, .G.0.Harcourt and N,7,.Laing (mds.),
' Pengu%n, 1§71. } .
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‘teohnical progress, the capital goods produced in any one |
period are physically non-~identical with capitzl goods

produced in previous peiriods, and therefore caﬁnot simply

h‘be addea o the latﬁer, even if proportions'af the different.

t eanttal goo&s aerving different eand-moans remained the sameese
The measnrement of stock of real capital must: therefare _ '
necessarily be based. on some (more or less arbitrary)eenvegﬁien,12
Thus it is seen that measurement of capiital should be baged |

on some .conveniion. He mentions the following conventions:
mochanical power, vonnes of. steel and total physical weight
irrespective of the material with which oapitgi goods are

made. Ve shall now turn our attention to nco-neoclassicals,

ﬁeo~Né061%§gipals‘ goncept of Capitals

5.12 The neo-neoclassical economists like Samuelson,
Solow treat capital as single physical homogeneous good. They
admit that it is not true t0 say that only one type of capital
good exists but sach difficulty ig there in the case of laboux 4
also. In theoretical and empirical analyses, ¢ven though lahour
is heterageneous. 8tlll iy is treated as or converbed 1nto a
homogeneoua quantity.. 13 Thus there scems to be some justification
for not over-emphasising heterogenity,. Bu? what about the
measuring rod? . Can we rely on constant‘meney pribeé? Kaldor's
conventions do not 1nclude money prices as méntionea shove.
12. N.Xaldor, 'A Model of Economic Grouth in Eszsays on Economic
Growth and Stability,. Gerald Buckwor‘bh, Laﬁm
13. R.M,Solow,  'The Production function ani the Theory of Capital’,
Review of Economic Studies, Vol. 23, 1955«56.
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A _New Meagurement

513 We shall now evolve a methodology, where market prices
are not excluded in measurement but at the meme time the

difficulties posed by Joan Robinson and Sraffa are noet so

serious. To use Joan Roninson's earlier expression, the new

measurement 1s a botch up of the two contending thoughts
represented by the two Cambridge Schools adopted Yo the needs

of empirical research.
5.14 We cannot do better than guoting verbatim from Sraffai-

"Suppoge that, all in all, and including the necessaries
~ for the workers, 280 quarts of wheat and 12 tonnes of
iron are used 'to produce 400 guarts of wheat, while 120
quarts of wheat and 8 tonnes of iron are used to produce
~ 20 tonnes of iron. A year's operations can be tabulated
- as follows:
280 qr. of wheat 4+ 12 tonnes of iron === 400 qgr.vheat

120 qr. of wheat + 8 tonnes of iron ===~ 20 tonnes iron.

5.15 | Nothing has been added by productién to the'posééseions
of society as a whole. 400 gr. of wheat and 20 tonne of trop have
been used up in the aggregate and the'same,gugntities are produced.
But each commodity which initially was distributed between the
industries according to their needs, is found abt the end of the

éear to be entively concentrated in the hands of 1%s Producere.se. s

5.16 There is unique set of exchange values which if
adopted by the merket restores the original distribution of the
produété and makes it possible fbr‘the vrocess to be repeateds

such values spring &ireetly‘frcm the methods of production.
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in the particular ezample we have taker, the exchange value
required is 10 qr. of wheat for 1 tomne of mon.”“

5,47  Thus values spring from the methods of production

ard 1nter-relatiéné’between different industriesys In Sraffa's
presentation final consumer demand is incorégrataﬁ in the input
side {of. Leontief's molel where inter-industry demand is
separated from consumer demand). Though,. 1;0 “the ?;;a;e‘!; of our
Xnowledge, Sraffa does not claim, yet in one s"i:%i;&é he has erased
the differcrice between shadow prgfes (&epeszﬁent upon productive

relations) and market priceé 6e'nw/aent upon. suh;;ectz.ve valugtion

., of the consumer, .

5.18 This is because Sﬁaffa's pricing al once takes care of
;nterumdu stry and final demands, To sum up,~~-'conceiwt" of value ~
“in the Classical-School and the eonsumers' az.bjg%cti%e}valuatian

of neo=classicals both find equal significéx__xq@ in‘; sraffals

pricing system. And what is mr%gxgnifmem 1o the fact that,
changes in distribution of income aleo get refleeted in the

input side. If share of wages inereasea i:!ze cuantum of w&ge

goods in the Input side are boupd to ali;er aaa proauctive relations
get altered and the outcoming prices (the new reia‘z‘:i.ve prices)

~

mi:rror these changes.”

5.19 Sraffa's example quoted abeve is wiﬁh r&spec‘h to a
static economy. If we introduce growth, the abave examnle can
be emended as (the amendmen’s is aura) ’

14;' PQ 'i’raffa’ Ggocit. Ch.I’ 9.3.

14A. Sraffa in chapter II of hia book cﬁ;ed, takes wages out of '
the productive relaticns end assigns the rale of & co-aharer
in surplus,
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280 qr.wheat + 12 tonnes iron e 50@ qre. wheat.
120 qrewheat +. 8 tonnes fron sew 25 tonnes ivon,

The exchange ratio which ensblesthe advances to be

' reélaced end the profits to be distributed %o both industries

in production to their advances is 10 gry of 'whea‘l; for 1l t_mmé
of ironm, and the corresponding rate of profits in .esch industry ’
is 25%, ’

5420 Thus as long as 10 qre of wheat éxéﬁange for 1 tonne
of iron the economy grows continuocu siy_ at 25% and the profit
¥ate is also the same. It is meen that L2 prices ave such

that one gr. of wheat 1s %. 100 and one tomne of iron is ki 1000
the above exchange is gatisfied. If qr. of ,v)héat iz costing

s« 200 and one tonne of iron is cosiing k. 2068 the same
exchange rate is maintatnad anﬁ the profit rate is the same 1:1
both the activities, S

5421 In sum for an economic analysis,,féiatix're prices . are -
more mportant than individual pricés 0! gao&‘siv Price of capital,
vhatever convention we follow, 1s not so mpa::tc.,nfs for analytieal
purposes. - It is the prics coaf/%%{a-vms the p:eices of ecnsumer
gomis that really matters.- Benee in the presant analyais e

have adoptea the method of relative prices as a measurement of

‘ capital, -apart £from adopting the usual metimt} af some fomm of
constant individual prices, not to break off fzeg&; ~,t::ad1ticna11y

accepbed methodology.

5,22  Since relative prices depend upon methods of prodtié‘hion, '
once technical change takes place, methods alter and therefore
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relative priees alter. Thus variations in relative prices
themseives'refleot teohnical chagge. Therefore capital
measured in terms of an index of relative prices partly
‘atleast answers Kaldor's objectioh of money prices not
reflecting technical changes .Changes in distribution of
income in the ultimate analyéis-affeot the rela£ive;priceé.
Thus measurement of oapital in terms of relative prices
can be adopted as a convention which is relatively nearer
to the theopetical concept though at the moment 1t might

sceningly look mnst unconventional.

i

| SECTION 'B*
" Measures of Capitel in Empirical Studies: Replacement Costs

5.23 Having reviewed the'theoretical aspect of valuation

of éaéital, weé now aonsiderisome of the measures falioweﬁ in
empirical studies. While discussing depreciation in para 2.9

we have indicated some methods. One such method is Repianement
‘Gosts It has two variants -~ replacement cost new and written-
down replacement cost. In the former method, depreciated

capital }s given an immted value equal to new identical capital
at the current price. If X' is the .value of a capital, equipment
bnuéht in 1965, -the value in 1972 according to this method is,

the current value of a new equipment fdentical with the one bought
in 1965 in its present state as on 1972. According tb the latter
method if a capital equipment has been in use for gome time, 1te
value is, whatever is its market value in that state of
depreciations -
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Due %0 technological change an identiocal copital
equipment cannot bs obbtained in the market, Thus the first
method is only conoeptinal and oannat' be uwed in empirical
stndies. Since there is no regular market for sscond hand
assets, especially in developing 'eauntri&s, it iz impossible
to adopt the second method. Moreover, in wrﬁi:éaant analysis,
capital is specific end there is no market at all for second
hand equipment. Who would purchase an 014 enzine to determine .
its value in the market? Therefore we héve G,iéparded the above
two methals, Our méthoﬁoleéy iz digcussed &n"ﬁeta& in Section 'C'
of this chapters e shall now turn to the y%éblem of gross aprd

LN

net capitals

Groos and Net Capital (Problem of Depmeoiation)s

5.24 In the valuation of capital stock; 'aj;)‘g!;é;jér' guestion

is whether ﬁ: shou. 4 be gross or net of ﬂapggéﬁgaﬂon. On a=
priori grounds net capitsl figures appear ta. i’:e«"tﬁe most ugeful
sinoe they take into account oapitala consuniption wmtxmhig m”
the% process of production, However; both in thedry and practice,
depreciation 1s not ‘eanily amenable for sorrect measivement

for the reasons discussed in §ara 28 and for xréasoné' other than
dtffia}zltles in measuring depreciation, o

5¢25 ' Through Bapreciattonq' allowance iw made for the age,

wear and tear end obsolescence., Genezally, 46 machines become
older, their value declines due o tm“magéﬁé #~ wige in the cost
of maintenance and fall in the expected fni;ziﬁ# 1ife of -the ‘machines
Bat 'value declines fasber than the proﬂgeﬁyé e:ficiency'am 1t
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is oven beliefed that for important classes of assets, the

decline in productive effieiénqy in the courze of effectlive

life is negligible,’ 15 on another occasion Barna remarks that in
. most of the capltal intensive industries, the efficiency of |
equipment tends to increase rather than decreace with life.

'In the wiler field it is obsolescence rather than wear-and-toar
which 18 tha’ﬁominant cause of moita}iﬁy - homicide to maks ‘
room for a new favourite, rather than natﬁral:déaﬁh?a16 Leonti;f
also ‘geems t§ prefer groes ratios since they resemble more

closely to the incremental réiios.,~ﬂﬁs comuents on the use of
ﬁepreciated and/ﬁnﬁePQQGiate& capital coefficients are worth
nobing; 'Recent information indicates that the undepreciaied
°é’3’é‘?€f<?{‘é’n%‘é‘_}_’§z§€? o RS0, 105 4 "SRR rL, CRPEEAS e R o aten
coefﬁinienté'ﬁmplgea that the ocapital stocks decrease inéfficienay
in eiact reiation‘fo'tps éegréciéiicn charge, HMost available
information indicates that this is not a reliable assumption.
Use of the undepreciated coefficients implies that capital

stﬁcka have a constant efficiency from the timé of purchase ‘,
until the time they are fully written off, when their usefulness
ig agsumed to Ee zero, Botﬁ methods are dependent upor accounting
,prooedures; both fail to take acecount of techﬁdlagicalyéhange

and both present an index number problem for the reduction of

15. T.ZBarna, "Replacement Costs of Fixed Assets in British
Manu facturing Industry in 1955', Journal of Royal Statistiesl
Society, Series 'A', 1957, p.7 and VAlternative Hethods ol
Hﬁigur%ng Capital in The Tncome and Wealth Series VIIY, op.oit.
Ped 6.

16. T.Barna, 'On Measuring Capital' in 'The Thoory of Gaéital'
opecite, D95, . A
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7 Domar 18 also favours

stock of oapital accumulated overtime',
the use of gross ratios for a different reagon. When net
investment apd net capital stock flgures a‘zfa considexed, one
.1loges sight of gross lnvesiment as a major vehicle of tep’hhical\ ‘
progress. -Hence in his opinion, gross aapitcl.is more meaningful
with come small ﬁnk;mm deductions than the traditional depre~
clation to aé.coun'b for the decrease in efficlency of capitael, -
})eprediat‘ion pol icy ia mainly governed by taxation laws anﬁ‘ |
the valume oi’ buainesa in various years anﬁ is a:ebi‘hrary and

does pot ,pmecisely reveal deterioration of capital stock.
Bez:rec!.aticn methods are nere conventions uae& t0 adjust balance-

sheets and do not have any foundatton' in econocnmic- calculus.19

5.26 ° = There is another reason to ‘préfér é&osa capital
ﬁgl’xres.‘speéially in developing ecconomies. In these nabtions,
an asset 18 often used é,t approximately consgtant levels of
output fai:. beyond its technical life un"ail': it is discavded or

gold for serap. 20

Con sequently, maintenance charges, fuel

consumption, ete. go up., The object of maintenence expenditure

15 to keep eapital more or less intact, ZThus, changes in

inter~industry. purchases, partly at least, wveflect depreciation

17. W.W.Leontief, Estimates of the Capital Stock of the Ameriean
Industries 1947, Harvard Gconomic Research Froject, Cambridge-
ﬁass., 7§33 PPe21=22. .

18, E,D.Domar, 3 The Capital Output Ratios in the U,S.¢ Its variation

and Stability'y in the Pheory of Capital, op.cit. p.99.
19. F.A.Tubz, 'The EBssentials of Capital Thoory', oD.cit.
20, G.Rosen, Industrial Change in Indis, Asiza Prblishing Houss,
- Bombay, 1959, Dedls
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charges. This suggests ﬁhat to a certain extent there omm be some
measurement of depreciation in developing countries by a serutiny
of interindustry purchases. However we have not attempted such
ﬁeasurement: A

In view of the gross ratios being more apprépri&te, though
an acceptable novel method of measurement of depreciation could be

evolved, we have used only gross capital figures,

5.27 From the above discussion, it 1sprvipﬁs that the

problem of capital valuation is not solved sat@sﬁacto:ily éither
in theory or in empiricism; However, this does not mean that

one should not attempt to measure capifal until parfeaylsoiutions"
are found to all the conceptuel and practical problems. Attempts
have %o be made, %o find out solutions, however, imperfect they
may be, by considering some conventions. Some of these conven=

tions are discussed in para 5.11 above.

SEOTION 'G!
We start with a brief deseription of the statistioal

methols adopted by others for measurement of Capital in railways.

1 made an attémp¢ t0 measure capital

5.28 Roy Choudhury2
 of the Indian Rallways in constant rupees by deflating the gross
book value capital with a composite index of pricess The
composite index was computed by taking four important assets
forming the bulk of the Reilway capitsl expenditure viz. iron
and steel mamfacturers, cement, timber, bricks and tiles and

average wage per rallway employee. However, she has‘nqt digcuased

21. Uma Datta Roy Choudhury, 'A Possible Production Function for
Indian Rallyay SyBtem', Indian Bconomic Review, Vol.4, No.2,
(New Series), October, 1371. .
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the &8tails of caloulation of the composite fndexy So her
methodology iz not helpful to us.

The Ind 1an:§ial'1way aut horities aleo ¥alue their
capital-at=charge in a similar way in their anrual pablication.
It in inflerved from the interviows with the officers at the
Ratlway Board that they give equal weightage to the.important
inputs such as cement, steel, average wage per employee.

22

Constructing such an index without proper justification for
weighte is almo not useful for resesarchers. 7o develop a
suitable methodology (mee para 5432 belawi; 1% 'i.s £irst necessary
to sorutinise the various types of assets of the Indien Rallways.

Slagsification of Asaesta:

5429 The main source of data for capital figures is Block

Acoounts, ?5

an annual ml?ucation of the Railwey Board., The
oapital expenditure figures are reported as on 31st March of
each year unler eleven headings (with details of soursces of
finanes, commercial and strategic seotions, menufacturing units
and zone=wise) viz. Preliminary Ex,;aeéae.é‘, Laml, Struotural
Epogineering Works, Tauipment, Rolling Stock, Sonersl Charges,
¢ollleries, Miscellaneous, Suspense, Purchese of Rellway Lines

snd Investaent in the chares of commereial epncarna.

22. A Review of Performance of Indiap Reilways, Ministry of
Zallwayn, Government of india, Kew Delhis

2%. Blosok Acoounts, Balanoe Sheets and Frof! Lt & Lopg Accounts
97 indlan Government RALLWAYS = rintion Adoounts Of :
alliways ig, rart 1i, Annoexure o Tﬂa‘ﬁry oF Haﬁw&yn,
Gover 'nem:e'n%' of India, New Dalhi, -
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7

5430 e have excluded capital émplqye& in the manufacturing
units for reasons discussed in para 2,13, 1In calculating the
capital stock, we fook into acéount only the major types of
fixed oapital wiz. Structural Engiﬁeéring/Werks, Eguipment
‘anﬁ Rolling Stock. Had we included other aescis, the problém
. would have become intractable,s 1In fact some economists 24 aue
to aifficnlties of measurement take only rolling sﬁock,while
meaauring‘capital. it is fartunate that the present study

' could take into account three tynes of capital acconknting
for about BSﬂ of the total capital. The details ave glven in
' Appendix Table 5-A. The reasons for omission of other types
| of capital are diéeﬁssed in Appendix~B. |

gdjus ted Book Value Capital Serie
5.31  Thus after excluding the other types of capiial,

- mentioned in the Appendix=B, we took into account the value
of three majox types of fixed capital assotis, gross of

25

depreciation. The relevant figures ars given.in Table S.1.

24, In some of the transportation studies, caplial invesbed

in rolling stock alone is considercd in terms of constant
prices or in physical units due to difficulties involved in
the measurement of capital, TIn the words of Barger, "In any
comprehensive sense the latter (capital) is aifficult to
measure and we shall be content ourselves by noticing some
changes in the amsunt and capacity of movable equiment
employed.” See H,Barger, The Trans ortation Industries
1889-1946, WBER, New York, 19571, gﬁ anfl al80 1. L. nunby,
Mhe Productivity of British Railways' Balletin of the
Oxtopd Universit Institute of Feonomies an atistics,
Vol. 24, No.1, Yeb, 1962,

+ 25, In a sﬁnilar way ¥aplan evaluated gross 9&?%@ capital only.

- . Gea N.Kaplan, 'The Growth of OQubtput and Inputs in Sovied
Trangport and Communications', American FToonomic Review,
VO]JS?. No.5, Dec. 1967, )
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0f these three types of capitai. the share of equipment is
about 5%, Thus the bulk of the fixed capital consists of
RolliﬁgAStock‘(lobamotives, passenger carriages and wagons)
and Structural Pugineering Works (consisting of track, buildings,

tele-communications, etc.)

.32 e have followed Per;etﬁal Inventory Method to ealoulate
gross fixed capital which was pioneered by Goldsmith in the |
United 3tates.26 It refers to the estimation of capital as
the accumulated capital expenditure 1ncurréa in the past and
expressed in constant prices of a basé year., The procedure
followed in ealeculating the gross fixed capital at original -
cost 1s briefly described below. For the:period 1951=72, a
gseries of annual increase in fixed capitul has been computed

by taking the difference between the total capital stock in the
two congecutive years. The!differénoe between thé stock of
capltal at the beginnlng of %, and t, perfods is the additional
or marginal capital in t; period. Thus capital stock at the.
beginning of 1951~52 and the annual increments in the.total
stock of capital during 1951-72 are oalculaie&.‘ To uge yhese

geries, it is necessary to convert them into market prices

of o base year which in our analysis is 1951=52,

Adjustnent of Base Year Capital Figmres: 8
533 . The value of'gaﬁital which we heve taken into account

for the year 195152 is the book cost, Since the Railways have .
been in operation from 1853, the eapital stock in 1951 includes

26, Por details, see T.Barna, 'On Measuring Capital', op.cit., D.77.
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_eapital assets that have 5een'built‘up ovey a number of
decades. Therefore, the yearly eapital accumlation prior
to 1951 should be corrected for price‘ehanées;' For practiocsl
reasons (due to non<«availability of data and multip}ibity of
,governméh$~anﬁ non~gevernmenﬁ Railway Companies) we cannot
go as fap back as 1853, However. we have. capital-at-charge

’figurea from 1938 onwards of Government Railways.

capipal-at~charge is an accountancy concept which
does not tally with productive capital as'usQﬂ in economic
analysis. For want of data, we have taken capital-at-charge
figures from 1938 to 1950 as rough approximations to produotive
capital. Thié we have done afteﬁ%scrutinyfof £igures conneoted
with capital-at-charge and produc;;ve capital £rom 1951 onwands,
’We are convinced that capital-at-charge cau be used as a rough

neasures af productive capital,

On examination of the . eapital-at»charge figﬂres from
193851, we £ind that there ie negiigible change in eapital |
stook during the period, 'This lends belief to the assumption -
that productive capital ua's,not,gmm since 1938 o any
considerable extent. Henoe, we have takeﬁ‘1938 capital fignres
at 1951 prices and took the adjusted figure as base year capital.
Por these adjnstments, Bpitish capital price indices have been
) uéed, since the bulk of capital d&ring ﬁ:&:;ﬁdependehee e riod
wﬁs‘of\British origin, | |

5.34 In measuring value of capitel at constant prices of
- 195152 the follow;ﬁg twq'types of deflators are used.
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1. Machinery transport equlpmént priceg inflex.
2. Relative prices index derived by dividing the
capital‘price index by consumexr priéaiindex;

Iﬁ all empirical suudies, the eonvention is to measure
capital at constant prices of a base year by deflatzng the hook
"value of capital by a composzte index of elevant caplital goods
prices. rrice series pertaining to the eapztal agsete are not
& aﬁailable. The data relevant t0 the proncrtzon of capital
expenditure on various components of assetg. are also not avail-
ablg. In the Rallway Budgets, prilces of rolling stock alone
are published which refer to different tvnas anﬁ quality of
nagiﬁal gpods. Due to these reasons, we could not congtruct
a composite index and hence we useé the general transport

(machineny price index.

5;35 There is a wide divargence between the aﬂvancement of
theoretical concepts and the eoncepts develop@d 1n empirieal
studiea. The refined aophisticated theorathal concepts are
not sufficiently refleoted in empirieczl analysia.‘ It is
well~known that the micro~-price theagy is being replaced by a
macro~price theory where it is the relative :prieea that ave
more important for resource allocation rether than the individusl
ﬁrices.‘ If the prices of all the individual goods and services
are proportionately increased, the economy is not aisturbed at
allt* ?hat is why for alloeation parposes we have to édopt the»
relative shadow prices and not the absolute %riees. In the
abgence of shadow pricés, relative market prices are better than

irdividual pricea.tﬂ}n the present study %o zet the empirical
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Table 502

GROSS FIXED CGAPITAL AT BOOK COST AND CONSTANT PRICES

(k. Crores)

Capital at constant - 1 4.0 wumbers of

prices ~
Cagé“al Deflated by Deflated ‘
Years Machinery by
ggg¥ Transport Relative Col. 1 Col. 2 001} %
) equipment  Prices.
! Prices,
(1) (2) (3) (4) (5) (6)
1951 =52 657 1662 551 100,0 100,0 100,0
-53 675 1679 568 102,8 101,0 103.0
-54 713 1712 602 108.5 103.0 109.2
-55 774 1769 656 117.8 106.4 119,1
-56 . 857 1844 725 130.4  110,9 131.5
=57 976 1951 835 148.6. 117.4 151.6
-58 1124 2081 975 171,00 125.2 176.9
-59 1274 2210 1122 - 194.2; 132.9 203.6
—60 1408 2320 1253 214-2 15906 22704
-61 1562 2442 1398 237.8 147.0 253,7
-62 1736 v 2577 1563 264.2  155,1  283,.6\
-63 1962 2747 1778 298, 6 165.3 322.7
-64 2219 2930 2019 33747 176.3 36644
-65 2530 3147 2346 385,0 189.,3 425,7
-66 2774 3310 2611 422,2 199.2 A73.9
-67 2958 3420 2813 450,2 205,.8 510,5
-68 3143 . 3509 2994 - 473.9  211.2  543.4
-69 3260 3592 3163 496.2 216.1  574,0
-70 3400 3668 3320 517.5 220,8 602,4
-71 35%7 3736 3469 © 5%8.4 224.8 629.5

=72 . 3709 3816 3649 564.4  229.6 662.2

Source: Block Accounts, Part II, Annexure 'G!

Notes : (i) Capital figures for 1951-52 shown in Cols. 2 & 3
. have been adjusted for price changes since 1938.

(11) The relevant price indexes are given in Table 5.3.



Teble S.3.

MACHINBRY TR@NSPGRT BQUIPMENT, CONSUMEZ AND RELATIVE FPRICES
IHoemy NUMBE (1959 "323? Qﬁ‘

; Machinexy All Tndis Ralative
! Tranapors Gonsumey Price
Years ‘Bquipment. Price Indexes
Price Indexes
Indexes

(1} ' {2} (33
1054 52 100.0 100, 0 100,0
"53‘ 1“3206 JQOOOO 3@206
""5&'3- 110&4 ‘30‘3.9 16833
”55 ‘%0900‘ 95o2 "3‘4‘69
=56 109, 7 92.% 188,9
57 119.4 102 .9 108, %
-58 114.5 107.7 108,73
=50 197.0 113 .5 1035.0
=50 719.9 118.2 107 .4
5% 126.0 16,2 105.7

-(2 128.9 122 .1 105,
"'63 132w8 125&9 ’5055*‘1‘
G4 1%59.9 1%1.7 106.5%

~55 144 .1 151.0 95,
-&56 155.0 162.5 94,2
57 165.7 _ 18%.7 91.8
"68 ’%74‘.5 20407 85e’5
59 TT77.5 20%.9 87.1%
«T70 184.5 206.7 89,3
~81 200, 0 217.3 92.0
72 214.9 224.0 36.0

Sources: (1) Consumer Price Indexes are fakcn from Qurrency &
Finance, R.B,I., Bombay.

(2) Machinery Transport Equipment “r\CQ Indeten are
supplied on request by the BEconomic jpdviser,
Ministry of Industrial Production, Governmens of
India, New Delhi,

(3) Relative Prices are devived by dividing col. 1
by Col., 2,
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analysis as rearly as possible to the théeretical conceptis,

we have taken the relative price index as a deflator for
capital measnremeﬁt. We know that this is rather unumal;

but as a humble ploneering effort, we have adopted this not
ignoring the usual oanventionalznetaogaiégy of using individual

prices,

N

5.36 Table 5.2 presents tﬁo typéé Qf capiﬁal geries

in constant prices along with capital at book cost. Capital
deflated with machinery transport equipment prices index
stands at 230 (base 1951-52),an’; inczease of 130%. Index

of capital measured in relative p@iﬁés is 662 as azainst
book value of 564 in 1971+72, The follé@ing are the compound
- annual growth rates. |

' Book cost 10,3%

Capital in constant

prices deflated by

transport machinery -
prices, 449%

' Capital deflated by ' B
relative prices.’ 11.2%

Growth of capital during the Second and Third Five Year
Plan periods was high since the rate of';bvestment was stepped
up steeply to replace the wrn-out capital and to meet the

inereasing traffic demand.- ,

Since the movements in consumer price 1ndex’ana
capital goods price index are almost uniform - vide Table 5.3,
there is .not much difference hatwéen the capital figures at
book cost and at constant prices (deflatéﬂ by relative prices).”
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CAPIPAL SRINS GORRBCTED FOR UKDER-UTILISATION

G

o B 9 B B €4 HCD K0 AN G b SAY IS ST B S A 0 WA P S R £3) U TR A RGO W e O I S8 SR 50 W2 WY K BUD SO LN ULy 473 G40 Bve 640 L ETI (Y fims (U065 T3 M £ D TP (X KD e el 0% 50 35 wrte S 1K B0 K

Borrecbed Capital Series

Yeaxrs Imdices of
&t Copssent Peices
g
o Y ALY
T g 2 3 4
195i-52 155 383 0G0 F00 0
t
- G 1282 R4 11,0 , 191 .6
=51 1833 a8 $533.2 30,0
- 56 1988 1578 1723 435,72

'

=72 2297 2197 198.9 57

A
?
&

ey

Soureey Compuied from Tables 5.2 and 4:5.

1. 1 refers to capital deflated by Machinery
ransport 7quipsent FPrices,

Z.Col.2 refers to capitel deflated by Relative Prices,
2.00ls. 1 ayd 2 ave calenlated by correcting the
capltal fizures in columns 2 eand 3 of Table %.2
wlth eawacity veder-utiilisstlon vide Yable 4,5,
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Thus in our analysis it does hot matter much whether we
considér capital at book cost or in terms of relative prices.
We shall now present capital series corrected for under-

utilisation of capacity.

Und ex~utilisation of Capital == Corrested Capital Sevies:

5,37  In parae 4.24 the overall capacity utilisation of
capital of the Rallways was discusseds . The under-utilisation
of capacity during the 21-year period varied between 30% and
40%. Since our‘objeetive is to measure technical change, the
capital employed to produce the services has to be corrected

for under-utilisation of capacity.

5.38 The correctgdxcapitai series are given in Table

5.4 Since the data for estimating gnﬂer~tuilisation of capital
is avallable only for certain points of time we have only

5 observations to cover 2% yéar@. Capital deflated by machinery
transport price. index has grown by about 100%4. The corrected
capital in terms of reiative prices has grown by about 474%.
Such wide divergence in the two series is understardable since
the methodology is different. In the nexb and final chapter, we
shall discuss productivity ard technical change.
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APPENDIX - B. : '
CLASSIRICATION OF GAPITAB EXQEEDI$U§§ /

Preliminary expenditure: This item includes the initial
expenditure on eurvgyé,~1ooation,’pﬁaparation of plans and
estimates on a proposed project, Though from an accountant's
point of view, they may be classified under cepital expenditure
bat they are not technically related %o the outout, _' Tven 1if
they are axcluded, the results will not be aiﬂ%artad as they
form a negligible proportion (1333 than 1%) in the total

expenditure.

Lana‘ It rerers to all expenses pertaining ta tha aoqui=
sitinn of land 1nclu&ing compensation paid to the aecupiers

for their houges or other properties situated on the land,
damages paid, Gaga bill of the personnel deputed to value the
property, ete. Iand occcupies relati?ely,a small. proporsion

in the capital structure. 3Besides, land is a non-reproducible
type of capital and bulk of the land in‘the possession of

the Railways was acquired at nominal price,  Henes, its exolusion

or inclusion will not make much difference.

General Charges and N;séellanéous=. These include expendituig

pertaining to the acquisition and cpnsﬁruettog with extensions
and betterments to railway préperty which are not immediately
assignable to the proper_heéd‘ér accounts When they are assign=-
able at a ﬁater dgte. the expenditure is tran sferred to the
apprapriate'aoeount. Thug, over a mriod of time, $te relative
share will be small ana hence their exclusion will not vitiate
the results. '

#
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Qollieries: Upto Maroh 1954, certain coal collieries

were in the possession of the Rallways. - With effect from

April 1954, they were tranaferred to the Ministry of Production,
Government of Indis. Apart from thls, 1ike the capitel employed
in the Manufacturing Units, capital invested in collieries is
not directly related to the output of the Railways., Henmce, we
have excluded capitel sbock of collieries. q

Suspense s It is purely a book en.try.": ALl iémpqrax:y entries
of misce}.lane ous ex;;en o8 which are yeot to be sattled are recorded
under this heading. Sooner or later, these are transferred to.
the relevant account. Hence, capital gxpendituré under this

head should not be congidered.

Inveatment in Shareg? It pefers to the purchase of shares of
eommercigl concerns by the Railways"b with a view t0 assist and
eont:cpi the 'operations of these concerns. si;rictl&, such expen=
diture should not be included in the fxrpdnictive capital,: |

Working ngitala ~ Notwithstanding the faot, though working
capital plays an important role in any enterprise, we have
excluded it from the present study. Iis exclusion is jJustifiable
on the groupd that growth of output is less influenced by it than
the relatfon of technological factors on fixed capital to outputy
The amount of working capltal depends not on the %:ec,l‘mique of produc=
tion but on various other factors, Beaiaes.'"it is difficult to |
arrive at a suitable price index to corrvect for changes in prices
since working capital has a peculiar composition,

@ Rosen also excluded working capital on the same ground. See
G.RoBen, Op.cit.. pe43 and A.Banarjee, 'Productivity, Growbth and
Pactor Substitution in Indian Manufacturing', Indian Economic
Review, TVol. 6, Ho.1 (New Series), April, 1977,



