THERODUCLTON,

fne 'Hagniticient Qy&amic%‘ oy clasgical ecenomlsts,
their theolies of digoributicn. grovwth and nitimate gtagnation
were neatly vullt ot a time when thely society had Just
recaivaed the impact of Industriasl Revolubiocne The classilcrls
were awere of the significance of tectniedd chrnge but feld
it can not suceessfully insulabe proidts fronm the withering
offects of wage afvter riging renits are paﬁg. ‘ﬂb Wonder,
they wore skepbical whetier the quick grovih of apgregate
output would last {ov ever. 2us tho progress of "Wealsh
of Notiong' and the limitations of weennical chunge with
respect to diminighing veturns were at the core of clagsical

thin Iﬁﬂgs

C.2 o Marx, technical change is growin of orgonic
composition of copltals During capitsl sccumlationgorganic
cempogition of capival vises leading to a decline of rate of
proﬁi%. Ho starts from hls basic egqnation of

Coyeg = O
where C is congtant capital 1,0. san of fixed capital amd
ray materigls, V the verlgble capital i.9. The waze bill

and 8§ 1ls tho surplng axd O ig the output.

i, @anﬁaﬁﬁﬁlg oporic Dynandes, Macmillion, Hew York, 1952,
Del3e
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1‘3735 De737, ) :
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The follouwlng ratios are derived fronm the above eguation.

= /07 (pate of profit), g = U4V (organlc composition
of copital) and 8' = S/V (vate of exploitstion).
Hathematically 1t can be derdved bhat =51 (1=q)s Thorefore
ag 'q® increases 'r' declines and to offset this tendoncyy
§' (rata of exploitation) is raised leading to class conflict.
Thug Marz wses Gechnicgl chsnge to subgtantiate his malm
thesis of class-conflict and the inherent contradictions of
capitalist systons

The classicsls inelnding Marx failed to appreclate the
real significance and potentialitics of technical chmngoes
In f£acd thoy undeorestimated its potentisyitlos.

0.3 To nev-clagslcals, growsh wag Dot the waln interest
znd therefore they had very 1itile to say sbout sechnicel
chanpee Velue and distribubion remained thelr major Conhcerns
g thay had boen of the old polltical economy of clasgicals,
but thoy were no longer treated as inmcidental %o the groat
guestion of grovih of wealth ks as central in tnemselveg;
Wnile the ecorumy was growing there may be no nsed o wonder
at the canse, It is nod surpriging bthat The greatoest
interest in cconpmic growth showld come st the Inisial gtage
of In&ustrial Revalution ad agaln at Initial stage of

ecammic maturic?; e econemlst should net only be concerned

50 R&.ﬁolligan Black (Eﬂ.}, 21 Zhe
Egoporys Penguin Dooks, Brigland, 1970y DeS

©. Jvﬁtmeggl egpa ﬁ&!ﬁﬂ?g Oﬁ E gg &J:Qimﬁ, }ﬁcnillm’
Tondon, 19?8; PaDe.



vith methods of aottaining growth of output bub should pay’
proper attention to who receives the benefit and whether
this distribution is conducive to continucus change ard ﬁm:
a8 once=pver emngzu It 15 debutable whether a certain
distribution of :r’.ncbxﬁe is tho couse of grovih or merely an
effect of -i"%,

0.4 o post-Keynesians, which include:- nan-moclass:icais,
growth has become the cenbtral of their models and therefore
a gstudy of technical camgﬁa and digtridution of income have
agsumed cruciagl imporsanca;

0«5 Iho present andlysis. %s concerned with one of the
frportont vorlables in sources of economic growth ~ew technical
change leading to hipher productivity in the context of

growth of Indian Raflways during the tine span 1951=72.
Resplte tﬁe great ipportance of distribution in macm-analysis,
the presani: nicro-study lg limited to one specisic aspsct

of growth ~== tochnical change avd productiviiy.

Ever gince golow's path=braaling ari;ﬂ_.elg on technical
change, a mer of follow-up studics hove been published,
fhe post-var period witnessed sn upsurge of intereét in the
gtudy of g:eoxmh, preoductivity and technical chsndSs

7. J.ﬂ.ﬁ"raael ate of Profit.Dis
Macmlllan, Lonczcn, 1971y Peldae
Be PoAlSonuelson, QRecil.y PaT59

Dy ReMLSolow, “i?eezmieal cnmga and ‘i:ne awgrpgata Production
Function”, Segnomies aliioticss Vo1.39,1957,




Technical Change and Production Function:

046 Studles of technlieal change are closely reélated with
the concept of produetion funection. The production function
s gererally that of Cobb-Douglas form followlng the neo=
classical tradition or it is of the Robinsonian variety =

her preseht nihilism regarding capital measurement apart.

A disgtinction is sometimes made bebweon production
function and production shifts., The former deals with existing
known techniques (movement on the same production function)
while the latter ig concerned with changes in the existing
technigues (shift in production function) due o Lnventions.
‘TFor a aeveioping econonmy, the distinetion between production
funetion and shiftz is imaterial, since a shift ig from one
‘known technique to another which has been already adopted by
advanced ecopomies, However, the vresent analysis avoids the

fine distinetion between the production function and sﬁifts.10

New Strands of thinkings

Oe7 yhile analysing the present ﬁroblem, the following import:

questions emerged and they deserve further careful examination,.

(1) Ig measurement of capital in relative vrices more appropri
thap the traditionzl individnal prices® Can we use capit:
congumer price ratlo indexes for adjustment of capltal
gseries? BSinmce 2ll sectors of the economy are inter=-relate
is there a tendency for the relative market prices %o
remain fairly stable? If so, is the historic value of
capital a better reflection of trmie valuzation? This
thinking 1is provoked by Sraffa's input-output model -
gee paras 5.14 to 5.20,

" 10. Economists like Professor Kaldor Qo .not make a distinction

between vroduction functlon and shifts, They treat movement
slong % production funection as similaf to shifts from one
production function %o another, See N.Kaldor, Hsgays ok

Zeonomic Growth and Stability, Gerald Duckworth, Dondon,
. > e L ]



. (2) In developing economies whers capital is frequently
used beyond its techniocal life, does the rise in
inter~industry purchasges, especially fuel and main-
tenance (Machine=wages), reflect depreciation? CQCan
this data be uged to compute -depreciaition on an
approved scientific basls? - see para 2,10,

(3) Can technical change be measured using the Robin=~
gonian production function? W have evolved such a
tentative methodology in the last ehapter - gee paras
6,14 and 6,15,

(4) Is the concept of real=-wage cost (Wé), money wage
' " deflated by output prices, a better tool of analysis U
of productive relations? We have used this concept
extenelv&ly - gee para® J.20 and 3,21,

Synopsis of Chagters

0.8  The’ first chapter, as usual, i3 an histormcal perspective,
It has been written briefly t0 come to analytical chapters
quickly. But it is a necescary chapter for an easy underatanding

of ‘the later crucial chapters.

Q;Q‘ Qhe sgcond eﬁapter ﬂeqie with oufput and we havé.adopteﬂ
the gross valﬁe added concepty Since labour aﬁd capital aré‘
deemed as inputs, the sales value output is not loglcally corrects
We have presented a detailed discussion. of dszerent methods of
mgasurement, An attempt has been made to aggregate physical
output of goods and passenger traffie, |

0,10  The third emd fifth ohapters deal with the two inputs =
Tabour and Capital which are heterogeseous in chavactex and
problensg of éggregatipn ocour in both; Different categories
of';%boﬁr are converted into a homogeneous éuantity‘using

wages as welghis, ILabour productivity is correlated with real -
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wages and real wage cost. We have aleo analysed the pattern
of growth of different classes of employees and their money
anl real wages. |

0. 11 Measurement of capital is the main ﬁnresalvgd

problem in capital theoxy, In fact, the present *Two “
Cambridges' controversy, between the glants on either s;de of
Atlantic, resolves around valuation of eapiﬁdl? One set of
economists is very skeptical whether capital can ever be

measured even conceptually. Sraffa's inimitable book 'Produciion
of Commodities by Means of Commod 16 1e8' -+
doubts about the futility of measuring capital., The 61d
Ricardian problem of value, as reflected in Wickeell effectis

ralses very serious’

and switbhiﬁg and reswitching controversy, makeé the problem
of measurement of capital hopelessly Aifficult. Therefore,
certaln amount of departure fpom pure theory has beodme-
inevitable. The chapter on capital is timidly bolds AR
attempt is made in presenting a new mdasuiemegt based on
relative prices of capital sud consumer goods, A suggeation
,13%mthtmmmmmbwkmmeu¢@wagsmm1n
consonance with theoretical formulatioms, However, the
traditional empirioa}ly accepted méthed of measurement based
on constant prices is not discarded to prots§% the thesis

from the charge of too much academic radisalism,

0,12 The fourth chapter is with fgference to evaluation

of levels of under-utilisation of capital of different types.

11. P.Sraffa, Production of Commodities by Means of Commodities
Cambridge University F:tzetsas, Cambridge, 1960, ’




We have estimated the capacity utilisation ratios of four
important types of capltal assets viz. track, locomotives,
)wagons anl passenger vehicles. This chapter has an unique
difficulty of finding a solution for diffevent levels of
utilisation of varioug types of capital in the some enter=
Prise.  The problem of reconciliation is solved by taking
1ﬁto account that type of capital which can first attain
full utilisation when efficiencies improve,

013 The last chapter (sixth) is on productivity and
technical change, where mutual relationehtpa'betweén labour,
'eéﬁital an& output are studied. The cause, nature; measure-
ment amd description of technical changé are attempted in
this chapter. A new method of measurement of bechnical -
change based on Robinsonian production funciion is attempted,
The loglc of the new method is examined but caloulations ave

avoided for reasons explainea in the chapter,

0.14 isostal eonsultations were held with a number of
transport economiste in different parts of the woriﬁ. At

relevant places references are indicated.



SOURCES QF DATA

All the data relate to finaneinl year from lst April to
315‘&5 March. The main source of data is the officlal statistics
published annually by the Railway Board, viz. 'Report by the
Railway Board on Indian Railways - Vol.II'. From 1960 onwards,
this publication has been named as 'Supplement to the Report
by the Railway Board on Indian Railways =~ Statistical
Statements'. Hereafter, they are referred to as *Supplements’.
All statistics pertaining to output, rolling'sﬁock; track,
labour, wages, profits, income, expenditure, ebe. are collected

ki

fron the Supplements.

Track statistics of capa&ity a?e computed from 'General
Managers' Annual Reports', which are published by the respective’
Zonal Railways and records of the Reilway Board. Capital
figures, in financial terms, are taken from ' Appropriation
Accounts of Railwayslin India, Part II, Apnexure = G' for
various years. To determire the share of intef*inﬂustny
purchases, the amnual Railway Budgets are made use of. Some
infommation is collected from Railway Boaﬁﬁ'g obher annual
publications like 'The Review of Performance of the Indian
Government Railways', 'Indian Railways'. '

Apart from the above mentioned publieations, some data
are collected from various articles and books. We have to £all
back on 1nte£view-methcd to colléet some 1nfgrma£ioh which is
not published in the official publications. At the relevant
places, the gources of data are mentioned. The mefhads adopted to

edjust the data are discussed in the relevant chapters,



