CHAPTER =~ II .

GRO OF CUTPUT

An attempt is made in this chapter to meagure output

of the Indian Railways which consists of paseénger and goods
gervioes. Since the output is not hamqgengous,,pmoblame of
aggregation have necessarily to be solved. Our objective is
to measureAgrouths of output and inputs to ana;yaa productivity
and technical change overtime. Instead of caleculating capecity
output, we have adopted the technigue of evaluating techno=-
logically necessary capital which involves’an adjustment of
eépital gories -- see Chapter IV. We shall now briefly present
some theoretical conglderations regarding ontpﬁﬁ. Later under

Section B, we take up the empirical aspects.
SECTION 'AY

THECRETICAL COUSIDRRATIONS:
.Sales Value and Value added Concepiis:

2,2 There are two concepts of output == Saies value and
value added, either as gross or‘net of depreciation, The
value added concept has its genesis in national income
measurement. In micro-studies both the concepis are relevant,
But in such studies involving either*timelor qutiai‘ﬁeries
where comparisons of output with dtfrerenf vertical structures

are involved, the value added concept is more mearningfull

1. Prof. Harold Barger of Columbia University in a communication
to the author in September 1973 expressed his preference for
the sales value concept due to statistical difficulties with

(foot note‘contd.)



32

Since value added is synonymous with incomes generated, it
should be equal to wages and surplus, Thus ¢ Total Revenue =

Interindustry Purchases = Grbss Value added\(GVA);

'f;% GVA =, wages«+.Su:p1ﬁs'(includingﬂcapital cpnsumption)

Thus where:waggé‘apd surplus can be direot;y evaluated,
_the measurement of inter-industry purchases is cumbrqué and
redundant. The. value aﬁdgdlcan be &i;eptlj‘evaluated and can
be eipressed as a proportion of éalgg value, Bowevef, there
are practieal difficulties in construéting a deflétor for
purposes of evaluating wvalue a&ded output at cqn;stant prices,
(These difficulties are discussed below in paras 2.25 to 2,27).

We shall now consider aggregation of output,

Ageregation? |
L 2:3 Aggregation comes up at different levels., 'Suppose,

~there are two kinds of output produced by an enterprise and

‘respecet to valuation of interindusgtry purchases at constant
prices. However, Prof. D.Philip Loeklin of University of

Illinois in a personal communication in Oct. 1973 observed:

'I have never seen attempts to determine value added by

rallway system, bui it may be useful, or even necessary to

your study, depending on your objectives'. We consider that
"since we are taking capital apmd labour as the two factor

inputs, it is essential to take into account value added

concept as 1t denotes the two rewards for the factors we have
analysed. PFortunately for us, since the proportion of value

added in the sales value is stable,/ the results are not @@in“%gara 2,2
to be very much different even when sales value concept is used,
There is one difficulty regarding the sales wvalue concepts A&
discussion of sales value with reference to capital and labour
alone is unseclentific, We have to necessarily take into account
inter-industry purchases as an input since the sales value includes
interindustry purchases. Thus when sales value concept is treated
as the dependent variable, we cannot avoid measurement of inter=-
industry purchases at constant prices. We, therefore, feel %hat
Prof., Barger's suggestion does not insulate the analysis from the
diffioulty of measiring interindustry purchases at constant prices,
In a recent communication in June, 1974 Prof.Barger indicated his
approval for the use of value added concepts
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these two may not be homogeneous 1n,themaelves._$a olte
an example, railway transport produces e osenger and
freight services, 'But the massenger service itself hes
various gradations and sigilarly«tﬁg fre;gh# servicesy T
The level to which aggregation is carried implies a

certain amount of arbitrariness and individual discretion.

2.4 However, heterogeneous commodities and services
ean be aggregated in money terms, Sut theze aggregdated

H

quantities have to be adjusted for prices.

2,5 - Aggregation of output in money tevm s al constant
_prices is generally deemed as physleal output in empirical
studies, But at best, it is only a relative output whigh

we are measuring in terms of a base year. éometimes, it

{s possible to measure.cutput in physical terms by converting
thé components of the produci-mix with the ald of some
eonversion ratios.2 Resource utilisation can be used to
arrvive st conversion ratios. Theoratically, tﬁis methodology
of taling costs for weighting the components of physical
output is more sound, though for‘mioro—studiés such a procedure’
cannot be cerrisd too fér, gince costs to one productive unit
are the sale prices to anbther productive unit which sgaln arve

composed of costse

, 2, We understand that in some airlines cost studies in United
States, passenger ¥Ms are converted into tonne KMs by using
an estimated average weight of a passenger and his baggage.
This information is given by D,Philip Loeklin, IDmeritus
Professor of Eoonomics, University of Illinois in 2 recent
personal communication. to the author. - ‘



34
Double Deflation?t

246 Generally value added is ecaleulated in cu&rsnt‘prioes
and adjusted with output price index which Is not scientific.
Such a procedure assumes that prices of interéia@ustmy purchases
and output have identical variations which‘ié not reasonable.

to expect. Hence both sales value and inter-indusitry purchases
have to be adjusted with differeni appropriate price indexes

in eongtént priées of 2 base mried. This method is called
éouble dezlation.s‘ |

Value Added Outputs:

2;?‘ Value added output refers to the true production
agsignable to the industry. 'Thus 1% 18 not the gross value
of prod;ct: but 1t is the sum of returns to severcl factors
‘of production viz., labour, capital and enterprise, ' This sum
caﬁ also be obtalned by subtracting frbm gross value of product
of each 1nﬂustry, the value of materials, sémivfabricants,
durable capital éhd services of other industries consumed
ﬁﬁringlthe process of prod&ction.4 Net Value Added (NVA)
refers to that part of output whicﬁ remains after &eﬂucting
not merely the inter-industry purdﬂas;é but other appropfiate
deduetions inclqdiﬁg 6epféaiatioﬁ charges represeniting the

allowance for ecapital consumption.

3. For detailed discussion see John W, Kendrick (Fd.,) Output-Input
- and Productivity Measurement, Studies in Income and wea
VoI.ZS; NBER, NEwW YOPK, 1961, DP.203=331; Simon RAuznets,
Long~term Changes in the National Income of the USA sinece 1970
Kﬁznefs (Fd7, %ﬁeome and Wealbth series 11 3952; P.J3; Rl.0.Geary, '
*The Concept of Net Volume tput w special reference to
Irish Data', Journal of Statisticsl Research Society (JSRS),
New Series, 1944 and W.B.Reddaway 'Hovements in The Real Product
of the UK, Jnssa Series A, 1950,

4. Simon Xuznels, National Income: A Summary of Fimdings,New York,
1946, p.1. S ‘ —
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The‘censue of Indian Manufactures (since 1959 called Amnual
Survey of Industries - ASI) also define value added in almost
similar gay.s "'GVA adjusted for prices of output is the usual
‘evaluafion at constant prices, However, net value added requires
a measure of capital consumption i.e. depreciation. .
Qeggéciati?gs
2.8 It is generally accepted that the trﬁe output should
be net of depreciation. 3Both conceptually and in practiée,
depreciation is not"amenable~for ecorrect measurement. Iet us
_congider first the theoretical part. Depreciatidn depends on
theﬂ?alue of ecapital which is composed of wages of dated labour
and interest. A change in wggé or interest rate i.e¢. a change |
in distribution of income affeets the valuation of capital and
therefore aepreciat;pn; The relationship between 1ngome digbri-
bution and the value of capital is one of the important strands
of post-Kéynésian economics.ﬁ .$he recent discussion on switching,
for 1ns§ance. Samuelson's Surrogate produetion fﬁnotion7 is
nothing but a problem connected with valuation of capital,
Thus theoretically, the value of eapital and therefore depreciation

and income distribution are connected with each others

5« Tenth Census of Indian Manufactures, Government of India,
Pelhl, 1955, p. Xiv and also other Annual Reports.

6. P, Sraffa, Produetion of Commodities by Means of Commodities
Cambridge University Press, cambridge, T§3§, Ch.X11j Joan
Robinson, The Accumulation of Gapital, Macmillem, London,1958,

' 8%%17 and G.Mavhur, flanning for Steady Growth,ﬁasil Blackwell,
ord, 1965, Ch.10.

Te JBE.Stiglits (Bd), The Collected Scientific Fapers of Samuelson,
g§f0r6 & IDH, Bombay, 1970, V0l.l, P.325 aml P.sraifa, op.cit,,

« XII1. .
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Joan Robinson in her theoretical works measures capital
in terms of a composite index where capital in dated~labour
time is divided by current wage bill == Real cgpital Ratio.

But the cpnbept'gf iabourftime‘is itgelf influenced by notional
" interest rate. It is only under conditioﬁs of a gheady growth’
' gith a given technology that there is any Hope of measuring
capitél - 1e% alone the .best method of measuring dépﬁéciaﬁiSn.
Thus even copceptually measurement of capital is a prohlem

that has not heen solved aﬂeqnately even in the latest

poat=Keynesian theo:etical disecussions,

249 - Regard ing empirical difficulties, there are no, settled
and generally accepted methods to compute elither eapita}for
depreciation. Dr. Barna discussed four methods to measure
capital, two of which refer to miercestudiea.a One of the
later two methols refers to the estimation of capital as
written down book value of asgets, These values ave reported

at historie cost minus the accumulated depreclation at rates
Lixed by considering the estimated life éf the assets, This
method is of doubtful validity sinece under thie method,l |
unreglistic depreciation policles are qot corrected. Further,
the historic cost basis assumes gtability in price level of
equipnent wﬁich is not true.‘ However, the difficulty of prices
can be solved to some extent. The other methods are the methods
of replacement value of the entire capital assets anl the cost

of replacing the actual retirements of assets. However, unleas

8. T Barna, 'On Meaguring Capital®', in the Theo of ‘Capita
F.A.Lutz and D.C.Hague (Bds), Macmzllan, ESnEog,??Eﬁ, pp.%S-aa.
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there 18 a second~hand market and substitutes for the retiring
agsets are available, these methods may not bg of much use, In‘

_ a.dynamic economy, technologieal changes eogstantly ococur and
hence 1t 1s difficult to get substitutes for the retiring assets.

2,10 ° The Census of Indian Manufactures caleulates depreciation
at rates allowed by the Income-Tax anthorities which vary
,accor&ing to the type of industries and assets. The rates |
allowed by the Income~tax department are the maximum permissible
but the depreciation actually provided in the balance sheets
" generally is higher in the boom and lower in the glack. Hence,
the rate of depreciation allowed by the Income-tax department
cannot be seriously considered for a rigorous analyéis. Further,
in underdeveloped economies, an asset is often used at approximately
constant levels of output far beyond the technieal life of the
asset until it 1is discarded or sold for sorap;g Probably due to
paueity of finances or equipment, an asset is used beyond its
techniecal iife. Consequently, the maintenance charges, consumption
of fuel, etec. go up., Thus éhanges in inter=-infdustry purchases
(especislly fusl and maintenance spares), partly at least, .
_refleot depreciation charges. Therefore, the sowcalled GVA in
developing countries is npt\so far vemoved from the NVA as it

. 18 commonly believeﬁ.‘o

2,11 " ‘The above discussion leads to the conclusion that even

conceptually the problem of valuation of capital and therefore,

depreciation has not been solved adequately even in theoretical

9., George Rogen, Industrial Change in India, Asia Publishing House,
Bombay, 1959, T.72. '

107 A.Nagara), Nationalised Road Transport in Hyderabad State
unpublished Ph,D. theslis, Usmania Eni'versﬂy, 1967
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discussions not to gpeak of practical difficulties involved

in its eompu,t::xuon. Deprecilation methods are mere conventions
used to adjust balance sheets and do not heve any foundation.

in the economic caieult{s,;'l In theoretical works, the problem
.ot déprecia‘bion is usually solved through the can#ept e:i’ Sbalanced

‘age composition of capital'ﬁz

However, this balanced age
composition does not have much relevance for émpi,rieél studies,
In view of the theoretical and statisticsl difficulties involved
in the comgztation of depreciation and also the last point --
"t!;e 80 called GVA 1in developing countries is not so far removed
tz;om NVA as it is commonly believed® == (inentiegeﬁ in para 2,10
above), we have preferred GVA to mxx.“ Tet us now preéent the

methal s adopted to measure the output of the Railways:

, SEOTION B!

2.; ‘l:’..’_ww Having éeciae& to prefer GVA to IW!;,; we“no{v discuss the

1 problem of ad justing data to the theoret lcal variables discussed
abqve. Por calculating GVA, the traditional method is to

- ealoulate sales value (total yevenue) and deduct intér—industry »
purchases out of the former. The Railvays sales output consisbs
mainly of services to carry persons end goodg and z2lso material
goods 1like locomotives, carriages, wagons and other miscellaneous

services such as catering, advertisement, communication, luggage

1. F.A.Lutz, '?he Egsentials of Capital Theory', in the Theory -
"* of Capital, op.cit., D.5. '

12. G.Mathur, op. cit., Chapter IV, p.50.

15. Deakin and Seward prefer GVA to NVA in thelr Productivity
Measurement of Transport Industry. See B,M,.Deakin and T.Seward,

Prodxxétivi% in Transport,Cambridge University Press, London,
» PPo - dg L ¥ I
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and mail, Thus the output of the Rallways is a produci-mix
consisting of both commodities and services of wvaried nature.

2.13 éhe Rallways have been producing essentially capital
coﬁmoﬁitua in their thres productive units -~ vide parz 1.15.
In the present study, since these units produce capital items
we have mﬁ:tea them and restricted the study to passenger and
Lreight semieaa onf:s}?’ 36:1 "the same token, part of the output’
of some of the workshops, which is in the pature of material

good s should have been exéludaa. Hamvé:‘, maintenance repair
(not capital=building) is their main job and hence they have

been 1ne1uﬁcd.

2.14 l Qutput can be measured either in mopey temms at constant
prices or in physiesl magnitudes where the mﬁleaf. 'cf prices

do pot arise, Ve shall presently discuss estimation of sales
value in moné# textia, The Rallways broadly classify their
pevenues under five heads viz. passenger pervices, other coaching,
goods, ‘oi:her goods and miscellanecus. 1In computing cutput,

we took into consideration the firet four services onrly which
account for about 97% of gross cutput vide table 2,1, The
migaellaeeeus services 1iks communications, ecatering, advertige=-
» ment, are not easily amenable for appropriation into passenger
and goode sorvices. Begides their break-douwe datas are not
available., In view of this we omitted thess services and hence
the output computed by us has a s‘ughtly downward bias to the
extent of about 3%‘3‘ Stnee the same omission hag been carried for

every year; it 1is hoped that relatﬂje positions of magnitudes

are not serlously affecteds-
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2,15  Apart from measuring sales velue in terms of money,
we.can also measure in physieal terms’ viz. péaaeﬁger KMs, ‘
"apd freight tonne Ki{sqm In order to includé ‘other imachmg
gervices®, which is composged of luggage, par,iééls, mail, etc,.,

ﬁe adjusted the passenger Ris by the percentage share of‘'other
coaching gervices*' in the 'pasgengers carried éazfn;;zg‘s"zes
siﬁzilérly, the xrreight tonne Rig are edJusted »by ’ ft:ﬁé percentag?
shape éf tother good s services' (1ike demurra’g_g',e... whartage)

in the freight earnings. Thus, the passenge?' Bls and the

freight tonne @is ‘computed by us represent imputed passenger

and freight oixtput.‘ The output computed also vinc}.u‘ééa Non-Revenue

Traﬁ"ic, which ariées on aceount of railways consan{pi;ion of'

" its own output,

2.16 . Table 2.2 presents the imputed passenger and freight
output, It is evident from the table that mghl:,f the 'other
coaching services' amount to a fifth while that af‘t"ethér gooda
gervices' accoimt for about 2% in the passenger anfi gaods ear_niﬁgs
respectively. Howevér, the baéic problen of aggregation of
physical output still remains,

14, However, passenger and goods originating/ carricd may be considered
as units of measurement in the shsence of sufficlent data,
Harold Barger used ‘number of passengers carried'/ Passenger Ris
as a measure of output along with freight toone s due to
scanty data. See Harold Barger, the Trancsportation Industries
1889-1946, NBER, New York, 1951, D.20. Rowever, UNLeSS we Know
the ‘Ieag i.¢. the average distance a passenger/ a tonne of good

is carried, such measures are near approximations, warraanted by
paucity of data. ‘

15, Parcel services are identical wlith goods movement except that
they are moved at fast speeds. Iuggage and mail services are
like quasi-goods services. There secems to be some logic fo
include them with the zoods services. There is equally a strong
case .to convert them to passenger services, because they refer to
pagsenger trains apd the resource utilisation and rates are
different from that of goods trains.
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2.1?' Apart from the revenue method n-vide'parg 2.14, the
following three other methols are used to calculate the output

in terms af a singié’magnitude.

1« conversion of passenger KMs and freight tonne FMs as.
go much of tonnes moved over space taking into account
the weight of wagons coaches and locomotives also,

pee below para 2 15 .

' 2. Conversionof freight tonne KMs. into passenger KMB
using the rescurce utilisation (ccsta) as weights,
‘Thus excluding the tare weight of r0lling stock
(see below 2433 ). .

3. A Composite unit based on the first and mecopd methods
1.6, taking the two types of outputs as per the first
-method and adding them giving weights based upon
regource utilisation {see below 2.36)

2.18 SOmetimes a camposite“indax of output is constructed by
a mere summaﬁién of passenger 5z and freight Kis, Such an
ageregation is only a rough tool of analysis and not a very

precise one.16 Hawaver; if the ratios of the product~-nix are

/

16. (a) The Indian Railyays use this method to construct an index
of trafific units to express growth rates, eapital outpui,
cutput~1abour ratios, in their annual review., See Review

of the erfonnanee of Tndian Government Rall

(b) Holland Hunter, Soviet Trapsportation Pbl;gg; Harvard
. University Fress; Cambridge, s De0024

g

Tovernnent

(c) S.J.Patel, ‘*Investment aml Efficienay in Indfan Railways',

Indian Economic Review, TVol.4, No.1, Feb.1958.

(d) -R.K.Saggar, 'Investment, Productivity and Deficits®, Rounﬁ

Table, -Vol. 2, No,10, April 8, 1973.

(e) C.D.Jones, ''The Performance ‘of British Railways 1962=-681,

Journal of Transport Foonomics and Follev, Vol.4, No.2,

ﬁay, 5575. PPe ’153 <164, Eﬁougﬁ he used such a method of
aggregation, he observes that it is an unaatisfactory measure;

since there is substantial -difference between the revenues

earred by the two services.

(£) D.L.Mumby, 'The Prodactivity of British E.axlways’ Bulletin

of the Oxford University Institute of Beonomica and Stat 186,
Vol, 24, No.1, reb. 153% He compu%ea traffic units bob

(foot note contd,)

1aties

l

4
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stable overtime, the above method could be deemed as a rough
andiready indicator. During the two decades under the present

analysié, we £ind that the ratios of passenger EMs to freight
tonne XMs are not stable - vide Appepdi; Table 2=-A-2,

A1l the above four methods i.e. the three methods -
1mmediate1y mentioneﬁ above inpara 2017 and the Revenue Mathod
give us sales value bqt not GVA. we now dlscnss the methﬂd

adopted to determine GVA.
Egtimation of GVA:

2.49 - The physical output as messured by the last three
méthods.is not easily amenable %o deéucﬁions qf inter+industry
purchases which eomsist of various heterogeneous goods aqd
gervices., Consequently, they (inter-industry purchased have to
be measured in money terms only. . Phus we mad.e‘ uge of tw’ unips
of measurement == the output ir physical terms and the inter=-
industry purchases in money bterms.

Since GVA = Sales output - ‘In?ér~iﬁdustny.pu:qhases,
and gince GVA ¥~Wage& + Surplus,17 |

Inter~iﬁduatry‘purchases‘z Gross output = (wages + Surplus)

weigbted and unwelghted to measure proanetivity. He observes
that the 'unweighted traffic units' has great convenience but
has little logic and economic meaning. However, in his analysis
for the time period chosen, the simple traffic units do not
grossly misrepresent the position but. they gave biased position
in the later years,

17. In 2 similar way, Barna derivea value added to calculate Capital-
Output Ratios in Manufacturing Industries in the U.XK, See T.Barna,
op. _cit, p.82-83 and BM.ZDeakin and T.Seward, og.ci‘b.
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2,20 we derived the value of inter~industry purchases

by subtracting the wages and surplus from the gross sarnings,
for each year. The physical sales value output is then
adjusted by an index denotimg the share of inter=-industry
purchasés in sales value. The details of computation of

wages and’ surplus are discussed below:

Computation of wages and ?rofitsé

2,21  The computation of the two broad components of the

avA viz., wages and profits, neesds further discussipn. These
two terms are used to represent the respective shaves of
1abaur'and‘cap;tal employed in the enterprise. Wages include
all monetary and non-monetary benefits acorued or desmed to
have been accrued to théﬂemplqyees. They in&luaé galary,
dearness allowance, other speclal allowances, overtime pay~-
ments, pasgsages, subs;@iaeﬁ food, medical énd welfare benefits,
contributions to provident fund and accruable peﬁSionary and

gratuity benefits,

2422 Profits are the residue which remain afher meeting
the working expenditure. They include dividend paid o the
Government of India, depreciation allocated and amounts ploughed

back to variocus reserve funds,

225 Passenger fareé were taxed during 1961=62 o 1963-64
which was later abolished. However, since 1964=65 the Railways
have been‘making payments to. the Government, approximately at
the then existing rates, in lieu of passenger faves tax. ue

have not treated this amount as transfer payments on the
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‘assumption that essentially it represents dividend. 1In the

absence of such payuent, probably Government would have

raised dividend payments.

2.é4 The éailway statistics ;ncli,zﬁe rension and gratuit:.;
paymenfs acmallf péid to ’éhe retiring emplo&ees ﬁnder {vage
bill. Strict 1:; such pa,yments do not repreqent incone atiri-
butable to the emplcyees in the respective years. The pension
and gr‘atu ity accruable xn each yean‘: to the working emplovees
should be treated as part of the wage bill. ' Hence the eredits
hade to the pension and gratuity fund, whers available, ave
added to the wage bill given in. the Supplements and tha actually
paid pension is subtracted. For the years 195152 to 1963-64
fh‘ere was no pension fund. Hence the actual payments towards
pension and gratuity paid to the retiring employees ave assumed
t0 represent the accruable pension and gratuity. The best way
is to estimate the true liability of pension and gratuity
payments for each year by working out a ratio on the basis of
age composition of different categ ocies of staff, 3But, for
guch an estimation, detailed data are needed which are not
gvailabs.e. Hepece, we have not atte_mptec‘i to estimate t_he true
pension liability of the Railways. Regarding specizl contri~
bution to gratuity, no correspon&ing reserve is created. These
payments are made from ﬁzscellaneous Expenses Account, the
bneakﬂown of which is not available. ‘Feme, the actual payments
made during cach year are addeﬁ to the wage bill, Ve have not
included the fensiﬂp Fand _pértaining to the‘ Railway Board ﬁue’
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to unavailability of detailed data., Since it is a.negligible
ftem (amounting to less than 1% of general pension fund) and
since the omission is carried in all the years, it is hoped

the relative trends will not be vitiated.

Having discussef the detalls of computation of wages‘

apd profits, we now ggesent ?he relgvant_&gta‘to c@mpute GVA,.

2.25 To determine the proportionof GVA in gross product
{sales vaiue'outﬁut3, either of the ?ollowing two.methods.can
be followedy Pirst, deflating the gross product by onbput
prices, and'wages and surplus by wage rate and rate of return
on‘cabital; Second déflating_gross product by ocutput prices
and intef?industny.ﬁurchasés‘by appropfiaﬁé‘ingut priées; e
have closen the latter method since there is difficulfy in
determining:&éte of return on capital. Begides, the problem

of valuation of capital also arises,

. 2,26 Prom the Railway stetistics, it m\,nm—,'easny possible
to compute inter-industry purchases.. Hgnce, we‘&etermined ﬁhe
volume of inter~industry purchases by 1qdire§t method. By

subtracting wages and surplus (GVA) from tofg; revenue we

computed the value of inter-industry purchasess. The railway
budget give an idea of the compositionof inter-industry puréhases.v
We are able to classify about 807 of the total inputs vide

Appendix Table 2-A-3. Fuel and Repairs and maintenance inputs
account for the bulk of the inputs, The composite index has
been computed by using chares of inpﬁts as welghts. éenérally,

many researchers use base year weights, but Qe have deviated
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from this procedure, since base year weights do not allow

18 Therefore,

GVas to reflect properly technical change.
instead of usging the base-year weights. every £ifth year we
calculated the shares and used them as welghtss The whole
gale price indices of inputs and output prices are given in

Appendix Tables 2-A-4 and 2=A=5,

2.27 Sincg the total reﬁenue includgs imputed value of
non=-revenue t;affic, when wages and surplué-ara deducted from
the revenue, whaé we get is not inferindustry ﬁurchases alone.
In fact. they xnclude imputeﬂ value of non-revenue traffic.
Thus 1t has become necesgary to treat the non~revenue traffic
‘as if it is some kind of inter*inﬁustny purchases, Super-
ficially it might appear that it should have been better if
non-revenue traffic is pot included in the total revenue,

but this would certainly 1ead to difficulties since’ input-output
" relations get vitiated. To avoid this greater difficulty,

we have chosen the somewhat unusgél procedure of treating
non=-revenue traffic as an inter~industry puféhase. If we omit
it, in inter-industry purchases, surplus would be artificially
. boosted up. '

2,28 Table 2,3 presénts gross reverue, inter-industry
pirchases and GVA ab constant prices. The proportionof GVA

has varied between 72% and T5%, 74% being 2 modsl value. The
proportion is lowest, in 1953<54 (71.8%) amd highest in 1971-72
(7@.9%).’ Thus roughly three-fourths of the gross proéuct

18. For details gee, E.Denison, The Sources of Economic Growth
in the United States and the Alternatives Lerore us, commitiee

for Bconomic Development, Bew ?orE, 1962, . 140,
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represents GVA or income generated within the enterprise.

GVA _I}evex_ma Met"hoﬂ\:

2.,29, In the transport ent:er;;rises, p,asslenger and freight
revenue is deflated by the respective farve and vezght indexes.
with reference t0 a base pemcd 4o insulate :E‘rg:}m rrice changes,
Harold "Ba:cgeiw R;.K..Saggar20 D.Is.ziiunbyz" and Roy Cht}udharyaz
used such methods of aggrégati§n to compute a compoglie index
of output. The revenue method of caleulating output with
-necessary ad justments to a certain degree, overcomes ‘4he problem

of aggregation..

2,30 °  Table 2,4 preéents GYA at constant prices of 195152,
The passenger output_has doubled. whué that of froight output
increased by a 1ittle less than wo tides, On the whole the
increase in GVL ig about 155% or the growth is at an annual

‘ compounded vate of 5.3%50

GVA = Physical Weights Method?.

2,31 In this method we treated the entive moving train as

'thewputput‘, We aggregated ‘he passenger and freight éei'vicas

*in terms of physical weights wiz., gross tonne Ms whieh include
the weight of . passenger, luggage carried, parcels, weighi: of

19. Harold Barger, op.cit. Pe25, . ‘ : -

20, .R.K,Sagear, 'EfTiclency of Indian Railways®, 1960~61 to °
;ng-?o, Economic and Pclitical Weekly, Vol. Ts. 1‘19.41, Oct.7,
972,

21, D.LJMundby, op.cit.. -

22, Uma Datta Roy GEoudhary, 'Production Punction i’or hdian Railway
System®', Indian Economic Review, Vol.4 (New Series),No.2, October,
1971, she has a aggregaved the passenger and freight mztput by
assigning wdights to the two services on the basis of proportion
of revenues in the base year...

23, Growth rates are computed by least Squares Method, using
exponential function, Y = ab® ,
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freight, tare weights of rolling stock. R.K,%oshal®4 ugea
this method to compute output, To calculzate tonne Ris of
passéngers carried, the Railway suthorities assign 0,091,
0,081 and 0,071 tomne to First {inelnding Air-conditioned
'cléas), Secord aﬁé Third Class Passengers resyectivély;QS
@heée assigned weights include f:ge luggage allowed %o

: pésséngeﬁs;  Thus approximately 12 passengers are treated
as eguivalent to a tonne of freight excluding the tare
weights of traine.$ However, treatiﬁg 12 passengers as
equivalent to a tonne of fieigh%, has Little ecogo&ié
slgnificance since the passenger services need provision ,
ofA@ore gpace am other amenities whereas the freigﬁt
service does not requirs such exbra facilities relotively.
Purther, for hauling same bopnage of differcnt goc&? Tike
steel, timber and petroleum products, the résaurces téea
are Qifferent. Hence, apart from physical weighfa”bf
passengers and freight, we took into account the texe

weights of wagons, carriages and locomotives.

2,32 - Table 2.5rgiveswthe‘gro§s tonne ¥is of passenger

and freight gervices and the GVA. The GVA has increaseﬂ

£rom 124 %o 303 billion tonne Mg or an increase of gbout

145% during the two decades, This means, the GVA has registered

an annval compounded growth.rate of 4,9%,

24, R.¥X,Koshal, 'Statistical Cost Analysis', Ph.D. Dissertation
(Unpublisheu ), University of Rochoster, 1967.:

25, Government of India, Mipistry of Railways, 'HMapugl of
Statistical Instructions] Veol.I, 1959, p.61.
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GVA - Cost Metbhod:

2.33 . We can also 'aggregate the ogtput using costs as
weightsgs We have used this method to caleulate ratios of
paséenger KMsito frgight tdnge KMs per ﬁnit qf expenaiture.x
These ratios are used to convert tﬁé freight topne EMs into”

‘passenger KMs.

2.34 Phe Rallways apportion bhe total wofking expenditure,
ineluding axd excluding notional interest on capital invested,
between passenger and freight ‘services on reasonable scientifie
criteria. Wheré the costs are in the nature of joint expen=~
diture on the two .services appropriate eriteria are followed.
Por instance, to apportion the expenses Ancurred on traek and
its maintenance, not only the respective gross tonne KMs of
passengers and freight services are considered but also the
speeds of tre;ins are given due weightage. Ve have taken
apportioned total expenses, excluding interest, gauge-wise.
Railkay authorities caleulate interest rate on capital equal

to the divi@end rate which is not qniform since the dividend
rate is subject to polipy matter. Further, to détermine reason=
able rate of interest, the usual probiems of capital valuation
arise as referred to above (paras 2.9 and 2,10). Since the
dividend rate is uniform on all typés of ceapital employed in
passengerlaﬁd freight serVices, the ratio of cost is not ’

affected, even il we exclude the interest charges. Hence, we

26. Kaplan aggregated the passenger KMs and freight tonne '

KMs with the weights of rouble operating costs . a base

year per passenger Kt and tonne XM respectivelys N.P,EKaplan,
The Growth of output and Inputs in Soviet Transport and

Communications, American Eoonomic Reviews; Vol. 57, No.‘i,
December 1967,
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preferred the concept of total expend itu:r:e axcluding interest,
The cost ratioc in 1951-52 between passenger XMs and freighi
tonne XMs is about 1,7, 3.6 and 3.4 in Brosd Gauge (s3),
Metre Gauge (MG) ‘and Barrow Gauge{NG) respectively, The
following example illustrates the point. Suppose 8O aassenger
¥¥es and 180 tmigbt tonne KMs are produced at a cost of &, 40
amd Rs, 60 respectively.

Pagsenger Preight

80 Passenger Ma, 180 Tonne RMs,
Total cost Be 40/= fse 60/=
Producticn per L
unit of expen=- 80/40 = 2 180/60 & 3

diture,

‘Tonre B As 213
or Passenger M : Tonne KM As 2/3:1

*%

.".z_ ?assgnger 4y

Aggregate output = 180 x 2/3 + 80 = 200 passenger His,.
Thus we have converted freight tonne XMs into pagsenger EKMs
on the basis of the aforesaid cost ratios for each type of
gauée. The combined output (GVAI. of pagssenger and freight
gervices in terms of passenger K¥s 1s given in Table 2i6.

2,35 It is evident from the table 2.6 that the GVA has
grown from 124 to 322 billion passenger ¥Me or an mcxeaée of
161% during the two decades. Thia peans that 'I;he G»VA has

EH

mcreaeeﬁ at an annual compound rate of 5.3%

GUA = COmggsii:e Unit Method:

2.36 An altarnative nethod of ealeulation of campnaite



- Tabl@g 2-7

G, VoA, = COMPOSITE UNIT METHOD

B g s U2 O R 0 23 03 O 0 0 0 ) Y S G X R 3 Y 2 iy S B s 0% G O 52D e W S ) LR 07 50T SR S 5L MO 4% ST ot A S T S D 600 400 U 0G3 O 023 0 IR R 2 604 573 202

Years Passenger and Freighbt Output G.V.A, (G.V.A4, Indiex
{Billion Tonne IMe) % {(Biliion of Cul.6
Tonne

B.G, M.G. N.G Total KMy
£ ©W ove S OO0 PET FER K% U W M e 0 son 0rR R OB L85 g SRR R S 06 SR D5 S CVS DR R 3 S RS KB R GO Wrl a3 0T B MR T7I 600 ST W RN SR AT mF KKD 4uE TR St B Y ik 2N a8 1R VI 90 U0 DA BIY s 1Y XD Shg
3 2 2 4 & & 7

AN o 0 W TSR i K R ETL 2R G O 5D B S T SJe &% £ 9 KT W5 OW G BN SN0 S S T 4S5 4 B2 ADE £ S WY O 3 57 4% A a0 % S0 97 9T 000,00 60 4 5 TR AT @R 7 ok R ey

3 30,0 1.2 154.0 72,8 13,8 in0,0
'§ 8193 - 53 15601 ?2‘6 .!.13;38 30194
4  Ba,3 1.4 160,13 71.8 115.0 na.8
0 122,38 108.4
8 135,3 121,90

185182 142
b ie3
=54 126 1
-85  134,4 33,7 1.7 169,8 2.
=56 la4.,4  37.8 1.7 183,23 P38,

~57 184,99 40,3 i, 186,9 -~ 73,2 1441 128,.9
=58 167.7 48, 1.7 £15,0 72.8 156,7 140.2
5’59 }.’?2a‘?s 4?@‘& 198 22196 rf"/‘-g-ﬂg 165632 1‘480?’
c=80 183.,4 B0,.,T 1.8 835,89 \ 73,7 172.% 155,85
=6l 192,86 84,3 1.8 248,7 7463 iza.2 165,38
=82 109,98 06,6 1.8 258,3 T8 192.4 1754
-63 214,68 52,2 1.8 275,85 T3.2 208.3 180,98
-84 224,4 82,5 1.9 £88,8 4,3 214.6 1919
~08  228.9 84,4 1.9 298,2. 73,8 217,05 124,83
=88  248,1 68,2 2,0 316,3 73,0 250,98 206,5
-87  248,2 67,8 2.9 318,.0 74 .4 238,86 211.¢
”68 25503 68«0 200 32‘508 741@3- 240&%}- 215.5
. =68 286.,4 70,5 2.0 337 .9 74,7 282.4 285,.8
-0  278.,8 T2,7 2,0 347,8 4.0 2857 .2 230.,0
=71  272.,2  73,3 1.9 347.4 T4.6 259 ,.2 231,38
72 882,8 74,6 1.9 2568,3 74,9 262, 1 240,.7

1
"0.-.~!n-muuB{tmuuwmm‘-q“-!m—.uﬂﬂ\Kﬁ'*u.—;-‘aﬂ—v&fo"“al‘aw‘-dmnw«n—!:-»mvenﬂxnn-mm-mram‘“gwﬂwmmwaﬁmw

e

sourees Supplements

e

- P - . -~ T n M e
Hots ¢ Gols. 1, 2 and & are calouiated by appliying thse
rabio of wndt cost of passcaper Ltonns KMs %o
£ 3 o e iy e WhA g s e 5 % :
Right vonne Kiis, gavge-wise, in 198152,
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Table 2.8

GaV., A, = COMPOSITE UNIT MATHOD -
INDLCES OF PASSKNGER ,FRELGHT AND
L0TAL 8SBRVICHES

wwn-nmummw?mmmcqv-wgemn'sun%;nmmmmo»murua?wuawmcﬁm

&

Years Pagsenger Frelsht Total
i 2 3

ol s o T T Y D B D D MLETD S e 2 e ) T €% B 0N S K R WS 0T 9 2 D BN G I Y S €SF U 2R

198182 100.0 100.0 100.0
“”53 101@1 }-Olg,ﬁ }-019‘3

"54 }‘Ofga‘g: 101;6 10208
‘=586 08,9 09,7 iog.4
=56 1i4.8 125,4 121.0
=57 118.¢ 136.4 i28,9
=58 128,83 180,868 140,2
-59 133,32 189,3 1482
=31 143.8 181.5 168,3
« 62 149,7 88,9 172.4
« B3 . 182,85 202,.3 180,92
-G4 158,68 215,8 1919
-G8 i88.0 215,8 184,3
~GH 172.8 234,9 206,56
=87 18i.1 234,85 £211.8
-6 1530 238,9 215,85
« 88 187,85 254 .4 225,8
- 70 194.9 260,38 230,0
“"‘?1 19892 2& ?60 28198
~73 206,1 266,86 240,79

sources: (1) Col,3 is as per Col,? of Taple 2,7
(2) Cols,l and 2 are based om G.V.4,
of Passenger and Freight Lo
Servicess measured in terms of
o gsompesite unit method,
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output is a combination of t,ﬁe aforesald second and thind
methods. The gross tonne KMs of the passenger and freight
services (GVA in physical weight) are welghted by the ratio
of paéseager tonne KMs to freight tonne ¥Ms per unit of
expenditures fﬂables 2:7 and 2,.8 present GYA in tonne s
and their indices compntea by using costs as weights.: We
find that in 195152, the cost of producing gpp;:omately ‘
0,81, 0,98 and 0:83 passenger tonne KM is equal to 1 freight
tonne KM, in Bz, MG and Ng respectively, By using these -
ratios, we have weighted the output of the tw&'Sérvi‘éesr and
compu ted %:hg output, The GVA has increased from 112 to 269
billion tonne RMs or increased by 141% in the two decades.
This means, 1t has grown at an annual compound rabe loi’ 4,6%,
However, the two components of the output --:.fréigbt and
passenger services == have gmim at 5.55 and 3.9% per annum
rsépeetivély.~ a | o

2y37  Having discussed the measurement of GVA by verdous -
methods, we now discuss the relative merites of these mebhods

to find cxt the most appropria@:e and meaningful meagure.

A« Gomparison of the Methodg:

2.38 The graph on the overleaf gives in the growith of GVA.
The annual growth rates of GVA, measured with the aid of the

4 xpeﬁ‘hcds discussed above, are /almost si,milar.. Iovest growth
rate 1s witnessed in the fouith method (Composite-Unit 4.6%)
wiile it is highest in the first and third method (Revemue

and Cost Method 5.3%). At best the revenue method of aggregation
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at constant prices of a base year, glives only relative .
antputs;‘ Besides, the relative prices charged for goéas

and passenger traffic need not reflect the trme costs since
the fares and freights ave subject to policy !.jiatf;e:c; %ﬂhe
physical output measured in temms of gross tomne g seens
to be appropriate, However, a substantial pmportioq of

the gross tonne Ms ‘(‘abont 90% and 50% of pasgenger ani
freight outpat respectively vide Appendix Table 2-A-6) is
a;:eonnted“ for by the tare weight of earriages, wagons and
locomotives, Thus it conceals the true output sold in the
market; Purther, 1‘& merely considers the physical weights
as output and does not consider the relative eosts involved
in the production of the two services. Tassenger s;eé:vicq
needs e:g;bz'a eosts in the nature of providing more space,
oateriné. waiting halls, accommodation etc. These are taken
|into consideration fn the thind and fourth methods. However,
the third me'i:};xod (Cost Method) partislly takes into account
'b!ié resource utilisation apd the ph#sibal output. ﬁe*me an
appropriate method of aggrega#lon of output should invariably
give due weightage to the physical output in terms of gross
tonne KMs and the relative costs involved. This was abbempted
in the fourth method (Composite Unit). We have a preference
for the fourth method, which we deem as mare sclentific. In
any case, whatever method we adopt the results are not going
to be very much different.,. :

2.39\ Haﬁng measured the output and its growth over years,
it is interesting to make a very brief comparative study with
the growth of Indian economy as a whole.
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2,40 A comparison of the growth rates of the Raillways output
with the growth rates of the Indian economy is useful %o find

ih a broad eense whether the Railweys ere keeping pace with the
wareh of the nation. %Table 2,9 presents tt}ésé comparisons,

‘ Table 2.9 _
GROWDH OF THR RAILWAYS VIS-AZVIS INDIAR ESONOMY
(1950~51 to 1371-72)

Annual vate of growth (‘;6) of

Paps~ ‘Popula- Preight Agrlcul- Indus= Paaaerzgar Real
enger © +%ion. Service tural trial and firei~ Nabional

Service. ) produc~= produc=~ ght sepr~ Incoma,.
tione. tion. vices,
3.9 - 2.1 5.5 3.1 6:6 46 ° 3.6

SOURGES: 1. Growth Rates of the Railways are eomputed from
Table 2.8.

2. Growth Rates of population, agx:malmx induatrial
-production and Real Hational Ineome are ﬁaken from
'Bapnk of India Bulletin®, Vol.IV, Ho.6, June,1972,

Bombay, page 89,

It is evident from the table that the passenger service:
has grown at a faster rate (3.953)' than the population growth (2,1%).
The growth rate of freight service 5.5% is in tune with the growth
of agriculiural and industrial production (3.1% and 6.6%5). Thus
on the whole, the owverall growth rate of the Railwaj& (4.6%) ip
glightly greater than the rate growth of Resl Natiopal Income
(3.6%), '
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Appandix Teble.Zed-2

COMPOSTTE TRAFFIC UNITS:

o Y
{Croren)
et o o o . g e e £ 0 2 2 15 8 5 o e e
Fa > - o s n - Tomry SO0 4 Ty o] -
Vears Passenger KMs Freighv Tonne Praffic nits

€ — -

KMs (3 = 1+3)
e WD B A O A ST WS P N AR RN I R ek Bk TR D S WS P TUE ek WD o W e Wl IO NI e TR weE VEF D R X W T 0% Orv o TS 10 SR N G I R

-
1 2 3

B RS MG e s S T M A Tk WP S e M R T G oM YD W GO A IO A N TS M A WO i g A ek s D Y IR N I W TV Gl i e e A D O S . W sy v o WRY O R
¥

195k 52 6281 (57) 4737 (43) 11018 {100}
~53 85943 ATE7 10170
-54 5270 4813 0783
=58 5165 5247 11413
- 55 6=40 - 5958 12198

-~ 57 €740 : 6571 (49 13318 (100}
=58 6927 7548 14476
=59 6301 7647 14448
=G0 7381 8201 1688z
-81 7979 8775 16554

~
O
.
o

-G 8182 (47.3) 9228 (58.7) 17311 {100}
~ 63 8399 j0060 18468
~ 84 8859 ' 10634 19543
-65 0349 ' 10657 20006
-G8 2629 11694 2lea22

o

-87 10215 (46.7) 11661 {53,0) 21876  {100)
-G8 10716 11346 22602
-69 10694 12514 , 23208
-70 11338 12825 ©4163
-71 11812 12756 24548
-72 12533 (48.5) 13327 (51.5) 25860 (100}

.
O T T Nt AR 0 AR v (D 3 0 G T WO D S 5 K TR R ) ) 0k D WS R 5 AR 0 e R G S T e S R RS e AT L 8 WD ) 5

3

Sources Sunplements.,

Note : Pigures in parenthesss represent percentozes.
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