
CHAPTER - II ,

SROWTH OF OUTPOT

An attempt is made in this chapter to measure output 
of the Indian Railways which consists of passenger and goods 
servioes. Since the output is not homogeneous, problems of 
aggregation have necessarily to be solved. Our objective is 
to measure growths of output and inputs to analyse productivity 
and technical change overtime. Instead of calculating capacity 
output, we have adopted the technique of evaluating techno­
logically necessary capital which involves' an adjustment of 
capital series — see Chapter 17* we shall now briefly present 
some theoretical considerations regarding output, I>ater under 
Section Bf we take up the empirical aspects.

SECTION 1A1
‘ ; i

THEORETICAL CCKSIPBMTlONSi 

Sales Value and Value Added Concepts;

2,2 <Ihere are two concepts of output — sales 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 concepts are relevant* 
But in such studies involving either time or spatial seriesi

where comparisons of output with different vertical structures 
are involved, the value added concept is more meaningful}

1. £rof„ 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.)
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Since value added is synonymous with incomes generated, it 

should be equal to wages and surplus. Thus s Total Revenue - 

Interindustry Purchases = Gross Value added (G?A).

GVA = wages + Surplus (including capital consumption) 

Thus where wages and surplus can be directly evaluated,
s ' ' ' * ’

the measurement of inter-industry purchases is cumbrous and 

redundant. The,value added can be direotly evaluated and can 

be expressed as a proportion of sales value. However, there 

are practical difficulties in constructing a deflator for 

purposes of evaluating value added output at constant prices. 
(These difficulties are discussed below in paras 2.25 to 2.27). 

We shall now consider aggregation of output.

2*3 Aggregation comes up at different levels. Suppose, 

there are two kinds of output produced by an enterprise and

respect to valuation of interindustry purchases at constant 
prices. However, Prof. D.Philip UoeRlin of University of 
Illinois in a personal communication in Oct. 1973 observed*
’I have never seen attempts to determine value added by
railway system, but it may be useful, or even necessary to
your study., depending on your objectives*. We consider that
since we are taking capital and labour as the two factor
inputs, it is essential to take into account value added
concept as it denotes the two rewards for the factors we have
analysed. Fortunately for us, since the proportion of valueadded in the sales value is stable,/ the results are not %oin%4>ara 2.2
to be very much different even when" sales value concept is used.
There is one difficulty regarding the sales value concept. A 
discussion of sales value with reference to capital and labour 
alone is unscientific. 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 prioes. we, therefore, feel that 
Prof. Barger's suggestion does not insulate the analysis from the 
difficulty of measuring interindustry purchases at constant prices*
In a recent communication in June, 1974 Prof .Barger indicated his 
approval for the use of value added concept.
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“these two may not be homogeneous in themselves,. lo cite 

an example, railway transport produces passenger ana 
freight services. But the passenger service itself has 
various gradations and similarly the freight services?
$he level to which aggregation is carried implies a 
certain amount of arbitrariness and individual discretion.

2.4 However,' heterogeneous commodities and services 

can be aggregated in money terms* But these aggregated 
quantities have to be adjusted for prices.
2.5 < Aggregation of output in money tern sat constant 
prices is generally deemed as physical output in empirical 
studies. But at best, it is only a relative output which 
we are measuring in terms of a base year* Sometimes, it
is possible to measure•output in physical terms by converting 
the components of the product-mix with the aid of some 
conversion ratios.** Resource utilisation can be used to 
arrive at conversion ratios* Theoretically, this methodology 
of taking costs for weighting the components of physical 
output is more sound, though for micro-studies such a procedure 
cannot be carried too far, since costs to one productive unit 
are the sale prices to another productive unit which again are

composed of costs.
2. We understand that in some airlines cost studies in United 

States, passenger KMs are converted into tonne pis by using 
an estimated average weight of a passenger anu his baggage. 
This information is given by B.Philip I»ocklin, Uoeritue 
Professor of Economics, University of Illinois in a recent 
personal communication, to the author#
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Doable Deflation?

2*6 Generally value added is calcula ted in current prices
and adjusted with output price index which Is not scientific*

Such a procedure assumes that prices of inter-industry purchases
and output have identical variations which is not reasonable
to expect. Hence both sales value and inter-industry purchases
have to be adjusted with different appropriate price indexes
in constant prices of a base period, This method is called

3double deflation.

Value Added Outputi

2.7 Value added output refers to the true production 
assignable to the industry. *Thus it is not the gross value 

of product? but it is the sum of returns to several factors 
of production viz., labour, capital and enterprise. This sum 
can also be obtained by subtracting from gross value of product 
of each industry, the value of materials, semi-fabricants, 
durable capital Mid servioes of other industries consumed 
during the process of production.^ Net Value Added (NVA) 

refers to that part of output which remains after deducting 
not merely the inter-industry purchases but other appropriate 
deductions Including depreciation charges representing the 
allowance for capital eon gumption.

3. For detailed discussion see John W* Kendrick (i3d.f ) Out put-Input
and Productivity Measurement. Studies in Income and wealth. 
wrrsrsffisfi,' Hew York, 1951, pp.203-3S1i SinonTusnWss;- 
Long-term Changes in the national Income of the USA since. 1970. iftxznet'g (Ed). Income and ifealth Series il. ~p.$51 R.0.Geary.

•The Concept of net Volume of output' witti speoial reference to 
Irish Data*, Journal of Statistical Research Society (JSRS).
Hew Series, 1$i4 and Redaawav Movements la iae Real Product 
of the U&, Jrss. Series A, 1950*,

4. Simon guznets. national Inooiaes A Summary of Pindings.Hew York, 
1946, p.1.
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The Census of Indlan Manufactures (since 1959 called Annual 

Survey of Industries - ASl) also define value added in almost 
similar way*5 6 7 GVA adjusted for prices of output is the usual 

evaluation at constant prices. However, net value added requires 

a measure of capital consumption i*e. depreciation. v

Depreciation:

2.8 It is generally accepted that the true output should 

be net of depreciation. Both conceptually and in practice, 

depreciation is not amenable for correct measurement, let us 

consider first the theoretical part. Depreciation depends on

the value of capital which is composed of wages of dated labour
" > . }

and interest* A change in wage or interest rate i.e. a change 

in distribution of income affects the valuation of capital and 

therefore depreciation. The relationship between income distri­

bution and the value of capital is one of thq important strands

of post-Keynesian economics. The recent discussion on switching,
«»for instance, Samuelson*s Surrogate production function' is 

nothing but a problem connected with valuation of capital.

Thus theoretically, the value of capital and therefore depreciation 

and income distribution are connected with each other*4

5. Tenth Census of Indian Manufactures. Government of India,
Delhi, 1955, p.xiv andalso other Annual Reports.

6. P. S raff a, Production of Commodities by^eang of Commodities.
Cambridge University Iress,Cambridge, XII| Joan
Robinson, The Accumulation of Capital. Macmillan, Bondon,1958, 
p.417 ana G.i‘Iatlittr. lianning for Steady Growth.Basil Blackwell. 
Oxford, 1965, Oh.10.

7. J.B.Stlgliti (Ed), The Collected Scientific Papers of Samuelson. 
Oxford k IBH, Bombay'.' WTO'.r Vol. 1. p.325 acd P. Srafo p. oit. . 
Ch. XII.
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Joan Robinson in her theoretical works measures Capital 
in terns of a composite index where capital in dated-labour
time is divided by current wage bill — Heal Capital Ratio.

\

But the concept of labour-time is itself influenced by notional 
interest rate. It is only under conditions of a steady growth? 
with a given technology that there is, any hope of measuring 
capital — let -alone the ,best method of measuring depreciation. 
2hus even1 conceptually measurement of capital is a problem 
that has not been solved adequately even in the latest 
post-Keynesian theoretical discussions.

2.9 Regarding empirical difficulties, there are no, settled 
and generally accepted methods to compute either capital or 
depreciation. Dr. %rna discussed four methods to measure

Q

capital, two of which refer to micro-studies. One of the 
later two methods refers to the estimation of capital as 
written down book value of assets. Chase.values are reported 
at historic cost minus the, accumulated depreciation at rates 
fixed by considering the estimated life of the assets, Shis 
method is of doubtful validity since under this method, 
unrealistic depreciation policies are not corrected. Further, 
the historic cost basis assumes stability in price level of 
equipment which is not true. However, the difficulty of prices 
can be solved to some extent. She other methods are the methods 
of replacement value Of the entire capital assets aid the cost 
of replacing the actual retirements of assets. However, unless

8. T, Barna, *0n Measuring Capital*, in the Theory of Capital. 
F.A.IiUtz and B»0 .Hague (is), Macmillan, liondon, pp.76-88•
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there Is a second-hand market and substitutes for the retiring 
assets are available, these methods may not be of much use. In 
a dynamic economy, technological changes constantly occur and 
hence it is difficult to get substitutes for the retiring assets.

2.10 fhe Census of Indian Manufactures calculates depreciation 
at rates allowed by the Income-fax authorities which vary 
according to the type of industries and assets, fhe 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 slack. Hence,
the rate of depreciation allowed by the Income-tax department
cannot he seriously considered for a rigorous analysis. Further,
in underdeveloped economies* an asset is often used at approximately
constant levels of output far beyond the technical life of the

qasset until it is discarded or sold for scrap. Probably due to
/

paucity of finances or equipment, an asset is used beyond its
technical life. Consequently, the maintenance charges, consumption
of fuel, etc. go up, fhus changes in inter-industry purchases
(especially fuel and maintenance spares), partly at least,

reflect depreciation charges, fherefore, the so-called SVA in
developing countries is not so far removed from the BVa as it

10is commonly believed.

2.11 fhe 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 Eosen, Industrial Change in India, Asia Publishing House. 
Bombay, 1959, p.42.

l5!A.hagara.1, nationalised Road fransport in Hyderabad State. unpublt3hed^l3l71He,mi,“,‘0^ani'a'fSvern:£y71^7;---------
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discussions not to speak of practical difficulties involved
9

in its computation. Depreciation methods are mere conventions
used to adjust balance sheets and do not have any foundation'

11in the economic calculus. In theoretical works, the problem

of depreciation is usually solved through the concept of *balanced
12age composition of capital*• However, this balanced age 

composition does not have much relevance for empirical studies.
In view of the theoretical and statistical difficulties involved 
In the computation of depreciation and also the last point —
*the so called, G-TA in developing countries is not so far removed 
from UVA as it is commonly believed* — (mentioned in para 2.10 
above), we have preferred GTA to BTA.^ let us now present the 

method s adopted to measure the output of the Railways.

SBCIIQfl »B«

EMPIRICAL ADJUSgHBKgS.

2.12 Having decided to prefer GTA to NVA, we now discuss the 
problem of adjusting data to the theoretical variables discussed 
above. For calculating GTA, the traditional method is to 
calculate sales value (total revenue) and deduct inter-industry

U ’’

purchases out of the former. She Railways sales output consists 
mainly of services to carry persons and goods and also material 
goods like locomotives, carriages, wagons and other miscellaneous 
services such as catering, advertisement, communication, luggage

11. P.A.Lutss, *2he Essentials of Capital fheory*, in the Iheory 
of Capital, op.cit., p.5.

12. G.Mathur, on. cit., Chapter IT, p,50.
13. Deakin and Seward prefer G-VA to HTA in their Productivity 

Measurement of transport Industry. See R.M.peakin aitf I.Seward, 
Productivity in transport. Cambridge University Press, London, 
1969, pp. 19-26.
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and sail. Thus the output of the Railways is a product-mix 
consisting of both commodities and services of varied nature.

2.15 The Railways have been producing essentially capital
commodities in their three productive units - vide para 1.15.
In the present study, since these units produce capital items
we have omitted them and restricted the study to passenger and 

see para 3.2,freight services only*/ On the same token, part of the output 
of some of the workshops, which is in the nature of material 
goods should have been excluded. However, maintenance repair 
(not capital-building) is their main job and hence they have 
been includedf

2.14 Output can be measured either in money terms at constant 
prices or in physical magnitudes where the problem of prices 
do not arise, m shall presently discuss estimation of sales 
value in money terms. The Railways broadly classify their 
revenues under five heads via. passenger services, other coaching, 
goods, other goods and miscellaneous. In computing output, 
we took into consideration the first four services only which 
account for about 97$ of gross output vide table 2.1. The 
miscellaneous services like communications, catering, advertise­
ment, are not easily amenable for appropriation into passenger 
and goods services. Besides their break-down data are not 
available. In view of this we omitted these services and hence 
the output computed by us has a slightly downward bias to the

extent of about 3$. . Since the same omission has been carried for 
every year, it is hoped that relative positions of magnitudes 
are not seriously affected*



Table* 3.2

IMPUTED PHYSICAL OUTPUT
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2.15 Apart from measuring sales value In terms of money* 
we.can also measure in physical terms'vis. passenger HMs,
'ana freight tonne KHs.1* In order to include ’other coaching 

services*, which is composed of luggage, creels, mail, etc., 
we adjusted the passenger &fs by the percentage share of’other

4C

coaching services* in the ’passengers carried earnings’*
Similarly, the freight tonne Ma are adjusted by the percentage 
share of ‘other goods services* (like demurrage, wharfage) 
in the freight earnings. Thus, the passenger &o and the 

freight tonne ®!s computed by us represent imputed passenger 
and freight output.. The output computed also includes Non-Revenue 
Traffic, which arises on account of railways consumption of‘ 

its own output.

2.16 Table 2.2 presents the imputed passenger and freight
output. It is evident from the table that roughly the ’other 
coaching services* amount to a fifth while that of ’other goods 
services* account for about 2$ in the passenger and goods earnings 

respectively. However, the basic problem of aggregation of 
physical output still remains.

14. However, passenger and goods originating/ carried may be considered 
as units of measurement in the absence of sufficient data.Harold Barger used ’number of passengers carried * / Passenger 
as a measure cf output along with freight, tonne Bjis due to 
scanty data. See Harold Barger, the Transportation Industries
1889-1946. hBbr, New York, 1951, p."## ’.However,' ‘uniXess "we,,,liaiow
the lead i.e. the average distance a passenger/ a tonne cf good 
is carried, such measures are near approximations, warranted by 
paucity of data.

15* BaE.eel services are identical with goods movement except that 
they are moved at fast speeds. Luggage and mail services are 
like quasi-goods services. There seems to be some logic to 
include them with the goods services. There is equally a strong 
ease to convert them to passenger services, because they refer to 
passenger trains and the resource utilisation and rates are 
different from that of goods trains.
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2.1? Apart from the revenue method - Vide para, 2.14t the 

foliowing three other method s are used to calculate the output 

in terms of a single magnitude.

1. Conversion of passenger Ma and freight tonne Bis as 
so much of -tonnes mewed over space taking into account 
the weight of wagons, coaches and locomotives also, 
'see below para 2.31)•

2. Conversionof freight tonne KMs. into passenger E&s 
using the resource utilisation (costs) as weights.
Thus excluding the tare weight of rolling stook 
(see below 2.33).

3* A Composite unit based on the first and second methods 
i,e. taking the two types of outputs as per the first 
method and adding them giving weights based upon 
resource utilisation (see below 2.36).

2.18 Sometimes a composite index of output is constructed by 
a mere summation of passenger B&s and freight ESs. such an 

aggregation is only a rough tool of analysis and not a very 

precise one. However, if the ratios of toe product-mix are

16. (a) The Indian Railways use this method to construct an index 
of traffic units to express growth rates, capital output, 
output-labour ratios* in their annual review. See Review 
of toe Performance of Indian government Railways. Government of ^nd ta» ^inisiry "of: Rati'ways* **ew Deltii«r''" '

(b) Holland Hunter, Soviet Transportation, Policy. Harvard 
University Press, Cambridge, 195?* p.M2..

(o) S.d. Patel, * Investment a ad Efficiency in Indian Railways*, 
Indian Economic Review. Vol.4, Ho.1, Feb.1958.

(d) R.E.Saggar. ♦Investment. Productivity and Deficits** Round 
Tables Vol. 2, Ho.10, April 8* 1973.

(e) C.B.Jones, ' ’The Performance of British Railways 1962-68*, 
Journal of Transport Economics and Policy. 701.4. fio.2. K&j',"W10, pp. i&-m. 'though he Vse& mch.a mathofl oh 
aggregation, he observes that it is an unsatisfactory measure, 
since there is substantial difference between the revenues 
earned by the -two services.

(f) D.U.Mumby, *The Productivity of British Railways*, Bulletin
of the Oxford University Institute of Economics and"stat£st tea. 
Vol. 24,' W.i," #eb’. 1962.'...He'cbm^tel^raffto' units both' "nrr..

(foot note contd.)



stable overtime, the above method could be deemed as a rough 

and ready indicator. During the two decades under the present 
analysis, we find that the ratios of passenger SHs to freight 

tonne EMs are not stable - vide Appendix fable 2-1-2,

All the above four methods i.e, the three methods 
immediately mentioned above inpara 2.17 and the Revenue Method 

give us sales value but not GVA. We now discuss the method 

adopted to determine G?A. >

Estimation of GITA:

2.19 Ihe physical output as measured by the last three

methods is not easily amenable to deductions of inter-industry 

purchases which consist of various heterogeneous goods and 
services. Consequently, they (inter-industry purchase) have to 

be measured in money terms only, fhus we made use of two1 units 

of measurement — the output in? physical terms and the inter­

industry purchases,in money terms.

Since GYA = Sales output - Inter-industry purchases,
17and since GVA * Wages; + surplus.

Inter-industry purchases » Gross output - (wages + Surplus)

weighted and unweighted to measure productivity. 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 a similar way, Barna derived value added to calculate Capital- 
Output Ratios in Manufacturing Industries in the U. K. See I.Barna, 
op. cit. p.82-83 and B.M.Beakin and I.Seward, op.eit.
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2.20 we derived the value of later-industry purchases
by subtracting the wages and surplus from the gross earnings, 
for each year. She physical sales value output is then 
adjusted by an index denoting the share of inter-industry 
purchases in sales value. She details of computation of 
wages and’ surplus are discussed belows

Computation of wages and Profits?

2.21 She computation of the two broad components of the 
SVA viz., wages and profits, needs further discussion. These 
two terms are used to represent the respective shares of 
labour’and capital employed in the enterprise. Wages include 

all monetary and non-monetary benefits accrued or deemed to 
have been accrued to the employees. They include salary, 
dearness allowance, other special allowances, overtime pay­
ments, passages, subsidised food, medical and welfare benefits, 
contributions to provident fund and accruable pensionary and 
gratuity benefits.

2.22 Profits are the residue which remain after meeting 
the working expenditure. They include dividend paid to the 
Government of India, depreciation allocated and amounts, ploughed 
back to various reserve funds.

2.23 Passenger fares were taxed during 1961-62 to 1963-64 
which was later abolished. However, since 1964-65 the Railways 
have been making payments to the Governme nfc, approximately at 
the then existing rates, in lieu of passenger fares tax. We 
have not treated this amount as transfer payments on the
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assumption that essentially it represents dividend* In the 

absence of such payment, probably Government would have 

raised dividend payments,

2.24 The Railway statistics include pension and gratuity 

payments actually paid to the retiring employees under wage 

bill. Strictly such payments do not represent Income attri­

butable to the employees in the respective years, The pension 

and gratuity accruablo in each year to the working employees 

should be treated as part of the wage hill. Hence the credits 

made to the pension and gratuity fund, where available, are 

added to the wage bill given in the Supplements and tha actually 

paid pension is subtracted. For the years 1951-52 to 1965-64 

there was no pension fund. Hence the actual payments towards 

pension and gratuity paid to the retiring employees are assumed 

to represent the aocruable pension and gratuity. 2he 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 categories of staff. But, for 

such an estimation, detailed data are needed which are not 

available. Hence, we have not attempted to estimate the true 

pension liability of the Railways. Regarding special contri­

bution to gratuity, no corresponding reserve is created. These 
payments are made from Miscellaneous Expenses Account, the 

breakdown of which is not available. Hence, the actual payments 
made during each year are added to the wage bill. Ve have not 

included the Pension Fund pertaining to the Railway Board due
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to unavailability of detailed data. Since it is a negligible 
item (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 discussed the details of computation of wages 
and profits, we now present the relevant data to compute GYA,

2*25 fo determine the proportionof GYA in gross product 
(sales value output), either of the following two methods can 

be followed,- First, deflating the gross product by output 
prices, and wages and surplus by wage rate and rate of return 
on capital. Second deflating, gross product by output unices 

and inter-industry purchases by appropriate input prides. We 
have chosen the latter method since there is difficulty in 
determining rate of return on capital. Besides, the problem 

of valuation of capital also arises.

2.26 From the Railway statistics, it is not easily possible 

to compute inter-industry purchases.. Hence, we determined the 
volume of inter-industry purchases by indirect method. By 
subtracting wages and surplus.(GYA) from total revenue we 

computed the value of inter-industry purchases,; fhe railway 
budget give an idea of the compositionof inter-indusfcry purchases. 
Me are able,to classify.about 80$ of the total inputs vide 
Appendix Sable 2-A-3. Fuel and Repairs and maintenance inputs 
account for the bulk of the inputs, fhe composite index has 
been computed by using shares of inputs as weights. Generally, 
many researchers use base year weights, but we have deviated
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**.'* Sg>C«*>* ■>

Source s Supplements. 

Notess (I

CS)

Col®! is calculated by deflating passings 
rei/enue, freight revenue and imputed non- 
revenue traffic revenue oy passengei' fare 
freight rate and coal prices indices 
respectively. The price indices are given 
in Appendix - Is ole 2--A-5«

the inter-0olo2■is computed oy 
iisiustry purchases m 
indices vide />.p!>5tjdix

deflating 
appropriate price 
— Tuple 2-A—4o

Xaole« 2.3

GROSS VALUE ADDED - CONSTANT PRICES
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from this procedure, since base year weights do cot allow
13

OVA to reflect properly technical change. Therefore, 

instead of using the base-year weights, every fifth year we 

calculated the shares and used them as weights. The whole 

sale price indices of inputs and output priees are given in 

Appendix Tables 2-A-4 and 2-A-5.

2.2? Since the total revenue includes imputed value of 

non-revenue traffic, when wages and surplus are deducted from 

the revenue, what we get is not interindustry purchases alone.

In fact, they include imputed value of non-revenue traffic.

Thus it has become necessary to treat the non-revenue traffic 

as if, it is some kind of inter-industry purchases* Super­

ficially it might appear that it should have been better if 

non-revenue traffic is not included in the total revenue, 
but this would certainly lead to difficulties since input-output 

relations get vitiated. To avoid this greater difficulty, 

we have chosen the somewhat unusual procedure of treating 

non-revenue traffic as an inter-Industry purchase. If we omit 

it, in inter-industry purchases, surplus would be artificially 

boosted up.

2.28 Table 2,3 presents gross revenue, inter-industry 

purchases and GVA at constant prices. The proportionof GVA 
has varied between 72$ and 75$, 74$ being a modal value. The 
proportion is lowest, in 1953-54 ( 71*8$) and highest in 1971-72 
(74 .9$). Thus roughly three-fourths of the gross product

18. For details see, E.Denison, The Sources of Economic Growth
in the United States and -the''Alternatives'Wfore'us." "dcmmlttee 
for Economic Development, *ew York, 19*>2,’ p.14&.
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represents OVA or income generated within the enterprise*

-54

OVA Re venae Method:

2.29 In the transport enterprises, passenger and freight 
revenue is deflated by the respective fare and freight indexes, 
with reference to a base period to insulate from price changes. 
Harold Barger^ H.K.Saggar2^ B.B.Munby2^ and Roy Choudhaiy22 

used such methods of aggregation to compute a composite index 
of output., 3?he revenue method of calculating output with 
necessary adjustments to a certain degree, overcernes the problem 
of aggregation.

2*30 fable 2,4 presents OVA at constant prices of 1951 “52* 
Ihe passenger output has doubled while that of freight output 
increased by a little less than two times. On the whole the 
increase in OVA Is about 155$ or the growth is at an annual

*y%compounded rate of 5.3$. ‘

SfA - Physical Weights Methods

2.31 In this method we treated the entire moving train as 
the output*, We aggregated ;he passenger and freight services 
in terras of physical weights viz., gross tonne KMs which include 
the weight of passenger, luggage carried, parcels, weight of

19* Harold Barger, op»cit. p*25*
20. R.K* Saggar, 'Efficiency of Indian Railways', 1950-61 to "

1969-70, Economic and Political Weekly. Vol.7, Eo*41, Oct.7,
1972.

21* E.Ii.Munby, op.cit.
22. Uma Batta Roy Ohoudhary, 'Production Function for Indian Railway 

System*, Indian Economic Review* 7ol.4 (Hew Series),Ho.2, October, 
1971* She has a aggregated the passenger and freight output by 
assigning weights to the two services on the basis of proportion 
of revenues in the base year.-,

23. Srowth rates are computed by Beast Squares Method, using 
exponential function, Y = abx
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freight, tare weights of rolling stock, R. K, Roshal*^ used 

this method to compute output, To calculate tonne Mb of 
passengers carried, the Railway authorities assign 0,091,
0,081 and 0,071 tonne to First (including Air-conditioned

pCclass), Second and Third Glass Passengers respectively, . 

i’hese assigned weights include free luggage allowed to 
passengers. Thus approximately 12 passengers are treated 
as equivalent to a tonne of freight excluding the tare 
weights of trains. However, treating 12 passengers as 
equivalent to a tonne of freight, has little economic 

significance since the passenger services need provision 
of more space ard other amenities whereas the freight 
service does not require such extra facilities relatively. 
Further, for hauling same tonnage of different goods like 
steel, timber and petroleum products, the resources used 
are different. Hence, apart from physical weights of 
passengers and freight, we took into account the tare 
weights of wagons, carriages and locomotives*

2,32 Table 2*5 gives the'gross tonne $*ls of passenger 
and freight services and the GVA, The GYA has increased 
from 124 to 303 billion tonne Mb or an increase of about 
145$ during the two decades. This means, the £YA has registers# 
an annual compounded growth rate of 4,9$,

24, R.K. Roshal, ; Stat ist ical Post Analysla *, Fh.J), Dissertation 
(Unpublishea), university of Kocnester, 1967,

25. Government of India, Ministry of Railways, rHanual of 
Statistical Instructions^ Vol.I, 1959, p,61.
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GTA - Cost Methods

2.33 We can also aggregate the output using costs as 
26weights. We have used this .method, to calculate ratios of 

passenger KMs to freight tonne IMs per unit of expenditure.
i * r ’ 5

These ratios are used to convert the freight tonne IMs into ’ 
passenger IMs,

2.34 The Railways apportion the total working expenditure, 
including and excluding notional interest on capital invested, 
between passenger and freight services on reasonable scientific 
criteria. Where the costs are in the nature of joint expen**.' 
diture on the two services appropriate criteria are followed,
For instance, to apportion the expenses Incurred on track and 
its maintenance, not only the respective gross tonne KMs of 
passengers and freight services are considered but also the 
speeds of trains are given due weightage* We have taken 
apportioned total expenses, excluding Interest, gauge-wise* 
Railway authorities calculate interest rate on capital equal
to the dividend rate which is not uniform since the dividend 
rate is subject to policy matter, further, to determine reason­
able, rate of interest, the usual problems of capital valuation 
arise as referred to above (paras 2,9 and 2,10). Since the 

dividend rate is uniform on all types of capital employed in 
passenger and freight services, the ratio of cost is not 
affected, even if vie exclude the interest charges. Hence, we

26, Kaplan aggregated the passenger KMs and freight tonne 
%s, with the weights of rouble operating, costs cf ,a base 
year per passenger Mi and tonne KM respectively.' W .P. Kaplan, 
’The Growth of output and Inputs in Soviet Transport and 
Communications, American Economic Review; Vol. 57, Ho.5, 
December 1967.
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preferred the concept of total expenditure excluding interest* 
She cost ratio in 1951-52 between passenger Mb and freight 
tonne Pis is about 1*7, 5*6 and 5,4 in Broad Gauge (bg),
Metre Gauge (MG ) aid Harrow Gauge(IG) respectively, She 
following example illustrates the point* Suppose 80 passenger 
K&s ana 180 freight tonne Ms are produced at a cost of fe, 40
and lb, 60 respectively.

Passenger80 Passenger KMs, Freight 
180 Tonne KMs*

Total cost 8s. 40/- 8s. 60/-
Production per 
unit of expen­
diture.

SO/40 *s 2 180/60 *» 3

Passenger EM * Sonne M As 2s3
or Passenger KM * Sonne EM As 2/5s1

Aggregate output ■> 180 x 2/3 + 80 s 200 passenger KMg,
7

Thus we have converted freight tonne Mb into passenger Pis 
on the basis of the aforesaid coat ratios for each type of 
gauge, Th® combined output (gya) of passenger and freight 
services in terms of passenger KMs is given in Sable 2*6*

2*35 It is evident from the table 2.6 that the OTA has 
grown from 124 to 322 billion passenger pis or an increase of

, r161$ during the two decades* Uhls means that the GYA has 
* * " . * increased at an annual compound rate of 5*3$,

GYA - Composite Unit Method t
2*36 An alternative method of calculation of composite
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tiources 'Supplements .•

llotg s Cols. Ij 3 and ;? are calculated t-y apnlying the
ratio of unit coat or passo.ng; 
freight tonne KMp} gay go-wise,

r terms. KMs to 
in .1953-68.
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Ŝ* to 
CO C

O CO CO CO CO

j~
» 

|^
5 |

-a
 

\-j
>

€»
©

*©
«

**
3 (W CO

J-
i ’.̂

5

C
O

 CD
 0

0 
*3

 «*
a

C
O

 M
 K

' H
* !

H
®

 o m
 ® ©

 
O

 <0
 O

 CG
 00

O
 O

 O O
 01 O

l
a 

<3 
<* 

© 
$ 

*
ca C

M C
O C

M H
 ri

C
O

 03
 63

 CO
 0

3
-<

S 0
3 t

o 
M

 O
e s 

* 
©

 s
C

O
 ~<

3 0
3 C

O
 O

fn
 O

i 1
&
- tf

c.
 it®

sf
c>

 O
 *<

J O
l o

©
 

9 
* O 

9
G
3 

C
O

0*
 O

i O
K

n
co

 ro sq 0
^

e o 
9 <s 

9
SO

 i&
O

i $
3 C

i

*~
v5

 *
\l 

*s
l “

s3
 Oi 

^C
^W

O
C

G
n

I 
c • 

« e 
e e 

0"
> C

ft?
 <

i c
n o

 0
3

Ii—
I t«

J 1
*4

S 
03

 to
 to

 tc
 

* 
«t
k <

31
 CO

 to
O

 i> ©
 

©
 d

ifc
 ifc

> «
ti O

l 0
3

j.4
 |h4

 }*
4 

I }—
iJ

to
 O

t) 
•<

* <
31

 cn
to

 u>
 to

 -O
 1ft

.
0 

9 
9 

4 
9

as
 js

. i
ts

 -o
 tD

to
 K>

 CO
 CO

 s~
* 

ifc
M

tO
H

tS
 

<J
» C

O
 it

s t
f»

 to
 

©
 © ©

 ® *
 

I-
* t

o 
ifc

 cn
 <0

to
 M

 CO
 co

 DO
 CO

 
00

 -0
 <

! 0
1 O

l i
ts

co
 co

 03
 cn

 cn
 c

o
C
O
 tO

O
O

rf
sC

O
M

C
n Q

i c
n C

n O
i 

C
l O

l CO EOl*
4

<0 01

S 
t 

i

0 I •!
 

« 
3

<3
i o

i c
n c

n c
n

m
 o 

co
 tjo

 -a

c
m co *yi to to 

to <0 <o to to
' 

8 
■ 1 

i 
%

IX
O

O
l O

H
 C

M 
tiD 

tD i>* o** c*** 
i 

S 
5 

I 
8 

I



58

Sources $ (1) Golc3 is as per CoI0? of Table -2<
' 1

(8) Colssi and 2 are pased on Q,l^Aa 
of Passenger and Freight 
services reassured in terms of 
composite unit method*

Tahi© *2*8

Cr«¥,A, - COMPOS ITS UNIT METHOD - 
INDICES OF PASdiih GSH,FHSJLGET AMD

total aamcas

>»«»Wt»0nGHE

Years Passenger Freight Total
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output is a combination of the aforesaid second and third 

methods* $he gross tonne EMs of the passenger and freight 
services (GVA in physical weight) are weighted by the ratio 

of passenger tonne %s to freight tonne K&s per unit of 

expenditure* fables 2*7 and 2*8 present GVA in tonne KMs 

and their indices computed by using costs as weights* We 

find that in 1951-52* the cost of producing approximately 
0.81* 0.98 and 0*83 passenger tonne Eh is equal to 1 freight 
tonne KM* in #G* Mg said BG respectively. §jr using these 

ratios, m bare weighted the output of the two services and 

computed the output* The OVA has increased from 112 to 269 
billion tonne KMs or increased by 141# in the two decades*

Shis mepns* it has grown at an annual compound rate of 4*6#* 

However* the two components of the output — freight and 
passenger services — have grown at 5*5# and 3*9$ per annum 

respectively.

2^5? Having discussed the measurement of G?A by various 

methods* we now discuss the relative merits of these methods 

to find out the most appropriate and meaningful measure*

A* Comparison of the Methods:

2.38 She graph on the overleaf gives in the growth of G7A. 

fhe annual growth rates of GVA, measured with the aid of the 
4 methods discussed above* are almost similar* lowest growth 

rate is witnessed in the fourth method (Composite-Unit 4*6#) 
while it is highest in the first and third method (Revenue 
and Cost Method 5*3#). At best the revenue method of aggregation
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at constant prices of a base year, gives only relative 
outputs* Beaties, the relative prices charges for goods 
and passenger traffic need not reflect the true costs since 
the fares and freights are subject to policy matter* She 
physical output measured in terms of gross tonne %s seems 

to be appropriate. However, a substantial proportion of 
the gross tonne BMs (about 90$ and 50$ of passenger and 
freight output respectively vide Appendix Sable 2-A-6) is 

accounted for by the tare weight of carriages, wagons and 

locomotives* 2hus it conceals the true output mid In the 
market. Further* it merely considers the physical weights 
as output and does not consider the relative costs involved 
in the production of the two services. Passenger service 
needs extra costs in the nature of providing more space, 
catering, waiting halls, accommodation etc. 3?heee are taken 

into consideration in the third and fourth methods* However, 
the third method (Cost Method) partially takes into account 

the resource utilisation and the physical output. Hence an 
appropriate method of aggregation of output should invariably 

give due weightage to the physical output in terms of gross 
tonne KMs and the relative costs involved. Shis was attempted 
in the fourth method (Composite Unit). Vie have a preference 

for the fourth method, which we deem as mare scientific. In 
any case, whatever method we adopt the results are not going 
to be very much different.

2.39 Having 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 Railways output 

with the growth rates of the Indian economy is useful to find 

in a fcroad sense whether the Railways are keeping pace with the 

march of the nation, fable 2.9 presents these comparisons.

fable 2.9

GROM OP ms RAILWAYS IflS-Arf IS IRPIM gCCSaMf 
(1950-51 to 1971-72)

' Annual rate of growth ($) of -

Pass­
enger
Service*

Popula- Pretght 
tion. Service

tip Indus­
trial
produc­
tion.

Passenger 
and frel*“ 
ghfc ser­
vices.

Real
Rational
Income.

3.9 2.1 5.5 3.1 6.6 4*6 3*6

SCCRCSSs 1. Growth Rates of the Railways are computed from 
fable 2.8.

2. Growth Rates of population, agricultural, industrial 
production and Real National Income are taken from 
* Bank of India Bulletin , Vol. IT, lio. 6, June, 1972, 
Bombay, page 89.

It is evident from the table that the passenger service 
has grown at a faster rate (5.3?*) than the population growth (2.1$). 

fhe growth rate of freight service 5*5$ is in tune with the growth 
of agricultural and industrial production (3.1$ and 6*6$). fhus 

on the whole, the overall growth rate of the Railways (4*6$) is 

slightly greater than the rate growth of Real Rational Income
(3.6»).
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10215 (46.7)
10716
10694
11338
13.812
12533 (48 a 5)

4737
4727
4813
5247
5958

6571
7548
7647
8201
8775

9122
10069
10634
10657
11694

1.1661
11886
12514
3.2825
12736
1332?

(43)

(49)

(52.7)

( 53.3)

(51.5)

11018
10170
10783
11413
12198

13313
14475
14448
15582
16554

17311 
13468 
19543 
20006 
91 opo<Z>X kjCx w

21876
22602
23208
24163
24648
25860

(loo)

(100)

(100)

(.1.00)

i<*

Sources Supplements.,

Note % Figures in parentheses .represent percentages*

Appendix Table.2-A-2 :

COMPOS TIB TRAFFIC UNITS'
(Orores]

Years Passenger KMs Freight Tonne Traffic Iliii: 
(3 = l-t-2)'

H
K

O
tO

O
 

03 tT t> %
£> sj» 

O
C 05 05 r-: C

O 
C

D to so C
D to

r~i
toO

 0“ rH r-i 55
^eaocoo
0" 05 C

O C
O o

 
to to to fS* [n*

C
O05 05 05 0> 03 
CO O

 to -cr* 03 
r-\ C

O 00 C
O C

O 
00 00 C

O 0> 05

t—
* to O

'! H
S t I

 ! <£
' o

i c
n c

n c
n 

tn
 

05
 cn

 sfc
> c

o c
o

£> 00 05 O
 H

 
1.0 1-0 to to to

i 
I 

S 
8 

I

« C
O 'I

1 tO tO
 

tD C
O C

O C
O C

O 
» 

! 
t 

I 
1

t> C
O ffloH

N
 

C
O C

D tO i> i> £>» 
S 

I 
i 

t 
3 

t



(OHO 03 O
e e * o o

t£> 0> <0 Q
co in co in t#

o o* *o to n
a * 4 i 9

U) CO H tN t?> 
IN i> *0 0-

IN CM O CO 00 
(>»•**

oooooc^
t> 0- cct co IN

OWH'^oH

OOH0)O|>
03 0)00 E> O N

OOHfOH 03 •<?* CM ■sJ* H O <£> <£> 00 CM xtf
• *e«« » * * «9 » 4 « 3 O <S **•*•£

o o co co d> o co 00 co <0 to to o <auo cm m o to03 03 00 CO CO H CM CM ^ IO *5 03 H CO t£ C^OCHOOO
HHriHH H H CM CM CO CM 03 CO CO CO M*

O o o %” CO IN CM 10 H ’-f <0 HWOif 0> IN f>* U? 00 CO

05 «3» 05 CN H 
10 <£> IQ fO r*-

CM CM ^ H H CM O CO
WOO r-4 03 CO 10 EN O O

*H r—f f—? H H i—j r*{ H CM
05 <.0 Os to H CO 
h h to co o> h
CM CM CM CM CM CO

OlMMH 00 H CO £S Oi ^ U> 03 O CM C3 O <£> CM 05 H CM

O V \>* 10 IQ

CO 0* CO 03 o o w 05 CM CO

0> H CO CM 
H CM CM CM CM

H 10 10 CO U3 
IOONHO)

O) H ti'Wii) CO o O tO H
to 10 to uo «3 <0 eo to co o>

CO to H CM CO 
CO to 10 10

H
IN CO CM O H 

CM tO CO 03 U3
05 o cm co in

HrlHrl

i i a

co
CM

<3* <0 O O to >0
to to to to to (.0

O) H tn to IN H• * • • 4 »
to O 05 co CO
<0 <35 O CM CM V
H H CM CM CM f\j

CO IN H *4’IN CM ^ t£> O
% * • 4 w ......................

iH H H HI CM CM 03 CM CO CO' *4* Hj* ^ rj‘ uO U3

CO 05 ^ CN if» 
CO ^ IN CM tt>

IN to H ^ 0> 
H CO tO CO CM O

OHIO (NC 
CM-C^-CO

IfVOM 00 CM ^ 
10 05 00 O O

OOOOO OOOrlr!

to H 05 0> CO CO CO to 10 o
H 03 CM -M1 CM 
0) cn IN N*1 O

O 10 C*- 5t* CM 
05 05 H CO tO

* o o e eOOrlHH

H ^ CO <P 10 
CO H CO H O

uo Is- o <0 CM 10 
00 CM to to £N

to CO to 00 O COH (N H C* O 03
CO 03 CO H CM H CQ trfi 03 m« id to tp CO <0 p- t> CO 03

(0 ^ O IN to 
03 IN O O CM

to CO IN CO 05C0( 
03 ^ CM IN 1C O C

CO 03 N'* IN C- 
[>0 o to

OOOOO O O CM •

^ to O o to to CM
Hrir^rlH H CO CO ^ tj> 301 • 03 O CM 

H H
s!' IP 03 O H ^ 
H H H CM CM CM

§ifg3§§ <-ou'w
to 10 OH CO CO OH 00 too 

* « I a « •«««««
^ O tC3 CM CO 10 CM CO tO O M1

H CM CM CO 10 10 <0

O CO *sT! 10 O tO 10 O O 00 CM tO H CM tO

05 O CM H CM 
CM CM CM CM CM

I0t0i0r>l^ 003 tO CO- 
CM ^ 10 50 O t0 t£? tO i

N-tOCOtO^O- 

10 ^ IN H ^ ^
to o o co In r-

H CO to tn o CM O CO to '0 CM^UPOCMO » • • * * • « # * » • * ♦ * « * « • « • •CO 03 10 IS 03 C’O ■?' Q 03 O to CM C3 CM co c5> m» H r\l O m
03 3? OJ C’ CD CM CM H CM H 03 0.1 CM CM CO '*V 10 «• 1 >0 tD

ca co **’♦ 10 to 
10 0 to 10 10
Jt ' * ' »
10
03
—1

o ■•’3 a# OH 0) co ^ 10 tC:
to in ixi 'o fD to 'O to fo to

1 t « J I I I f I I

IN C0 O o H CM 
IC'O 'ONNf-

I t 3 I I 1

.1
0 a;

 
C

ol
.

s;
sif

 l&
<.

%
 of

 
ci

s;
(C

ol
 

^ to
 

11
} .

to
ta

l 
In

te
r­

in
du

st
ry

 
Pu

rc
ha

­
se

s l
in

e 1
- 

ud
 in

g 
C

ol
.9

t
10

1’
ot

al
 

C
la

ss
x-

 • 
fle

d 
In

pu
ts

 
(lb

=3
-i-

9)

K
o

jv
A

s'r
eu

ue
Tr

af
fic

la
pu

te
d

i2
X

0r3
tlS

<i
"'

To
ta

l 
C

ol
s, 

1 to
 

7

Fo
od

, 
B

ar
r­

ag
es

 
st

c.

Pr
in

tin
g

an
d

St
at

io
­

ne
ry

St
or

es
an

d
C

lo
th

-
31

ec
t-

rio
ity

M
in

er
al

O
ils

C
oa

l
.•i

e p
ai

rs
 

an
d

fa
in

fc
e-

ra
n.

ee

ifi
u

(it
s.C

ro
rc

-s
;

A
pp

en
di

x T
ab

le
.2—

A
—

5 

C
0J

IP
03

 ii
£0

?l
 OF

 Hff
SB

-I
N

O
U

SI
ii'

/ PU
iC

dA
SE

S

65

SM
”M

‘ (1)
- C

ol
s*

 1 7’ftr®
 co

m
pu

te
d f

ro
m

 ja
ilv

ay
a B

ud
ge

ts
 - 

D
em

an
ds

fo
r G

ra
nt

s. M
in

is
try

 of
 iia

ilw
av

s. 
,

<a
*B

 “
(2

) C
ol

. 9 
is 

co
m

pu
te

d fr
om

 .S
up

pl
em

en
ts

.



tS 1 '
? c» P

O
r-f

H

?

o j

r0
'<0

'I rl 
w >P

t ej
» '7 ,i 4-’
. - m -j
J L, 'P ’i,
X Q ~ L\
i O ‘ -1

71
c-»

fO
rl

I
f»
5
!
t
i
I
!

i
?
t U-<
i o 
*
fr0
i -I 
I o 
J 1 I 
1 rj 
t 
I
* t1
’ ,-l
f *,
* 0

j rn 
i '1 
s* >
» n

i..,

i - 
& •«

1 r—{
; g
i o
t
!
I

| !Xj-? 4-5 
1 d ft
t O 'D
1 o a 
x ■1 « *•■, 
?. n si -» 
f o r, ;J 
‘ '*1 t-i u1
/ 2 rt|

i
t o w {t> •<« 0> ^ cr> in r~4 CM to 0> C" 77 £r(

O f. " 7} tf) <0 
O < } O O O 
rH f" * r t rH *H

f - tl> H CO O
r ; Ml t/j CO G) 
r-{ «*H r*H r—} r-f

tO o CM to 10 
s’) tO 10 <0 
H rH /H rH H

sc o co co o; to co to eg o ’o m u> ca cm

CO Q 00 05 00 
CD 005 G> 03

0> OQ W *J» 0> 
O H 03 0} 03

Q rl CM S> «g< 
CM CO 10
i"! i—i t-4 r-i

* 01
! r-i
1 <*>
. .j y
; O 1-3
• C 1-' 

r*i *4;

? !
f 1
1 t
f c*- t 
? f
? t
1 1
f }

CO O CN to CD 
» « ♦ ♦ *CO O CO -& tD 

to 0 O CD to
r4 ri

cn to cm 0 0

‘M <£> tn <7i 0 
0 0 H H <Mr*4 ""4 r- i r-i >*H

i-f r-i 00 05 ft'1
» * * * *

O to <0 03 co
CM CM CO if) <0 
ri H ri i>4 t-i

?-« t~i
3> <1> tO
C Ci, p
5o!g

Stj'H

« f-j 
rO of fl4

f {
1 f
i *
1 *!
! }
4 t
! to ’

! f
t t
1 \
i !
J 1
r t

O O 03 CO 02
• • * • •

OOH t?®
g g ro 03 O’

00 0 O to H
• <»•«*•

O CD IT) CO 00
0)OHHo

r-t r-{ r-f r—{

H to to 00 on

eo ocm aw 
OrMHO
r-f nrlriri

i
•H
t-j
P

Jr#
CM 4> 

r-i H 
.1 O

1 t
! i
t \
T !
f f
» 1
J to }
1 r
« !
t t
I ?

0 0 c> 0 CO 
• * » • «0 0 0)05(0 

O O 03 03 03 
WH 10

2.
S 

10
S.

9 
'1

11
.4

 
11

4.
0 

11
9.

3 OOOI^1^

00 on 00 0 e-
CM ri CM M' CM 
r-( r-4 r-f rH r-f

'/J
Q)

! !
( 1

r-i
-i
ti

C-*

5 4
1 1
1 i
1 <r i
j 1
4 s
f i

O O l'- 01 f0 
*••«>«eg 0 0> ^ H

00 O 03 0 0
r-i r*4 —f

10 00 rt 00 00 "

i> 0 co {> m 
q q q 0 eg
r-{ r-J rH r-i rH

UO r-' l> <J>
*****

tn cd t>- cm co 
cm cm eg co ^r
1—i ri rl r-i r-f

M
in

er
al

O
ils

0; i
3 ! ,'

t 1
? 1

n 1 co i
1 *

CO i )
S 1 ?
0> i 1
t-i 4 I

0 O CO CM 03

to O 03 03
0> O 05 03 -7>

r-i

m co 00 mi w
C^'O{>C0 0>
03 q q 0 0

r-f (-1 r-4 i“4

CO £> CM 07 O
• • « * •rH CM «|» 03

g h g o) g

0) to co CO to to *)? E- i'- o

CO 0) si< O 
«-{eg CO CO <*f
r-i rH r-{ rH r-4

H rH rH CO to 
<5* to to fO [>
rH f~ J i—i rH <—J

07 0- %H sj* 07 O I
» * « * * * I

to CM fO CJ f-1 CM | 
0- OQOr! CM f 
H r-t OUM (M CM ?

*
f
1
I
**
t
I

O *T. Csj (X) H i-l t
* r f * * » }

%-' CD 00 t> 0- I 
<£> 0- 00 CO tD O ! 
HHHHHWf

t
e
i
a*
I
I

c» w o tj< a> <o 1
-**»** t {

0>C\i r>?t0 *JvC0 1
05 -sr co c*i «c’ uo ir-J 01 CM CM 0J 0] t

>

- 00 CO to 03 H CO I
9 e * * » « j

f0 t0 O CD CM O f 
g g cq cm g g i

f
’ i

i
!
f

0> 03 |> O C““ ^ 1 
• * * • * « |

C- M5 CO O C7 1 
COCf'OSNOOCO % 
r~‘- S~i 03 2 -J H f-l ?

\
rt 
^ 
« 
f 
i

coco I
J

to 03 I
* 9 ■* $ a »Brioinco ra'), 

2 li'j ^ ?" &) o i

cnoqcnt!1 o>D-»woi iocdmoo) cc.o®t'-t0«
(0 O CO '.0 o 
m o ® cr ci

P-?

CM Cl *J« if) t0 
io»/) 'n *i7 m 
. , « , , 

47 - 
C3

CO H CO to H
o* Q O O r-i r~\ iM r*4 r~\

*> C0 03 O H 
•O ‘O U) to fO 
i i i l t

c** *4* ai to
—f r I ^1 CM 0) 
"1 r-4 r-i f »—4

CO <0 «3* io to *0 *D •0 0 ‘0

O to |> CO C" o 
';p tn tn ts» {>- ct
r~1 r*4 r—j i—-J t—{ f—f

f
f
!
I
ft

0- rn Oi ci <0 s ?o to to f'-r~ c- f

- o 
p
%
f.»
a.

r-1
Ct‘

a

iy

r-i
p
01
H
C|
3

f4
01
tn
•H

3

8
a
o
o

43
s
a

w
5
o*
s

CO i> H ri 03 i Ci

r4 r-f tl* r-! Q7 O !
♦ * ♦ • A J *

to O r*2 to c- CO 
CO CO T CO <0 
rH CM CM 01 01 CO

1 * tt o b 
o ’ v

«*-5 <31 4t 
'M O fe-
« ci o 
jfj g «

S 4>
t« -o tn
^ r4 o 
fC* -r-i a 
® <tt

0)
Q> O

(?)
o

•I 4
CV
W
P
t.>

o
r-i
o,

at
tx
o?

A t-« J‘l 
m

0 <u 
« P
f-< c|

fcfl*rt *ri
£4 fO tC*
•H P,Xi *
"d © +»3 «-tj Pi
H rl a?
U 01 ft- 5s
•7 P P|
01 ttl Vi r! cl

T~* U $ $
Vi <[-< ‘H •’/ *
05 50 QS M * t- tt 
Vi ’0 0 Ut f.4 G> 
C3 01 P 05 W C)

o t; f , o a •' ?
U43 o ri o r-(
?4 'M D( ?-l *rf
3tJ0<i) f*, p 
o. OJ d" d sn

« '/> <« O' 4 1 fl> 
^ E# P M H W r-i
f*< d *»~i o
»> Q> O, -‘-3
S7 m d l=»5 H -C.7 41 

i, d oj *••4 u at f-i 
'*d Q&n «?
'h tA «W c$ Q)
'ri (j; O r} P rr*
i o of n 0 5
h t4 c a y HO
a>'d © a? tJ o., fi,
P d o M c> <J> 
d H -ri ,f<

•H f4 '-t v} Cl
0 C>, O r-i {J)

, fH O t,4 JC;
O <4 0 « (1‘ 4; ij)

, 1»,0 p
K fJ,-'- O uj crj
© "4 at 2) H
'0 -P p d bOV-i 
C» d H «-} 0;

<tj -rj
4^ «> si _c:

<n n oi -3 ;> <u 
x? •!-« r: 0 j? r-i•h p 0 s«, Nn;
<0 C3V i .d ci f}
O ■'r? | - p 0) *

f fi, ,.' < Ot Q> , ?i r B 5 0 4-39 -vH O f-4 (1 , > O
f —f D Xi t * H 4J
1 » o.: n ft j-< >15 A! P,f3 O ?n flj »-t t-y tn\ H ,4 f-J 4-’ n wt ^ rvi cct C' •g rH tj)
1 f3 P »"■! r-f <■ •H 0

ft1 C) i-i f-J C4 P r:I
f ft «n f- - ~f g>► 0| C-5 a t f * ^ J
; O Q' O l'i> <D
t (7- f^4 <u M (1 ■0
} l\ O M? 0 r* G7 rl P p «v? 4-3 iP 4 -d 2 J f> ,,-if r- f O n O f
* ri H. O cy c- V-j F-t r\
1 ♦ ^4 . 0 0 »»,

41
o



67
LUyvjmix- ■fable. J

iWDXGiS OF PAIGES OF OUTPUT A8D .CHPUTS (1P51-62~10Q)

'ears

Kr*Jt«C l.1*!** C*? x<* *55 *

Passanger 
ps res 
xnasx

Goods
Freight
Index

Morx-
Ee'mr&u®

Traffi
r>.weight

Composite Coispe 
Index of oita 
Inter- Index 
Industry of 
Purchases output, mass

» IV tW M m M ?** «• <»3 tJ* «* •"( Ml BBS MQ FJ3 ««■ *a» C.S 1SB .31 .TU Ft* *31 MS L** vH» «>* hfe MS cj «>» MS <»» »#» fc"> Ml aff »» »oi oricos
1 2 3 4 ""7'

H
* jjw

j
O

 o 
O

O
 O

 
fe

S-
 0/

4 
O

V
/5

 ra
 4^

4-!
 o

jU
i is*/

X
 O

 o
 o

 b
f v

> ie
-4

 oi
 e-

,
* 

« O 
9 - 

*)

O 
to

,™
! C

vi X
a -r-j fA

 
X

 <~! 
i"

! X X

f*
1-
1 «*

**
 

5‘"
* |̂

»»
O

'! SJ1 v,
 .f

.,,
.£

i, O

1“
-'!

- j-A
o 

o 
o 

o 
o 

cr
i 0

i c
n -

a 
o

^ 
*&

■ iV ty
(■
!«
>'
 |«m

J|
 pu

i |w
.l J

ra
S

ca
 co

 to
 co

 ?—
* 

<o
 ca

 07 *-,3
fir

 9 t
 * *

C
O

 H
1 0

5 C
&

 ^

*U
A
- j*

si 
V
v*
T

0j
 01

 C
l ^

 C.3
 

■0
. C

O
 £3

 O
 01

o * 
i?

 « &
C

o 0
j -•

:*
 cp

 G
i

ro
 co

 co
 to

 h
 t-

I'
O

 I—
- O

 O
 k'j

 - .
1 

to
 X

 £0
 C

D
 n

 O
i

'£
 

9 S 
it A

•I
D

 CO
 :S

* ji
i. -

3 
VO

O O
 O

 O
 B

 £'• E
*-* 

C
O sK

- O
 O

 O
 f>> 

£0 O 
O

 r- O
 C

*> r- 10
O 

* 
o 

a 
!V 

* 
* 

» 
tJ 

» 
M 

*» 
«. 

* 
A

o o
 o

 q
 cq

O
 ^

 
O

v r,v r“i
H

 H
 

ir'-’i H

{.-
! V

J' 
X

 J.»6
s£

?.
 CD

 0.
1 p

c e
o

<-
> C

D
 CD

 03
 0

J

: ..
j 

;—
s s-

 ,'
•O

 cO
 03

 ■<
! c

>
C
a
J O

i 0
i C

O
 CO

C
O

 CO
 to

 M
 X

 CO
 

a,
 C

l |£
» C

D
 x

 o 
O

s C
O

 -o
 01

 £>J
 CO

O
 C

ft €Q £Q \0
* 

• 
e. 

•* 
$>

O O
 *~i 07 C

O 
O fH r-*J O

 £j 
iH vH r I 

#**
iJ r̂

J

!“
• ("

•' H
 X

 X
 

C
O

 !--
* X

J x
 (-»

 
O

 Cn
 Oh

 CO
 X

» K 
« 

« 
©

C
O

 --V
J ^

 ^
3 0

3

"•
0 “

O
 ’-

 J C
O

 CO
 CD CO t

fe
‘ C

s c
C
O

 CD
 CO

 t0
 c

00
 s£

k O
l O

i c

oo eo c- c~ c- 
o> cr> o

 oi cr.

»<
3i
 Ca

 c
o 

os
 cd

 c ca s
t'-
* o

 a
>.

.J 
[_

. S
-J

%
 s.

 CD
 CD

 CO
 CO

x 
co

 cr
i r

o 
co

: M
co

 ro
 x

 ;-•
 o

o 
o 

o '
£;

> C
:

» * 
* * 

•
C

;! O
 tD "Cl

r-
' }•

■*
 i-

1 X
 X

 X
C

l CT
s o

i c
n 

1,
1.

>&
 ro

 o
 ‘--

3 o
 a-

j

!..
»•

 (• 
•!
 ;--

>;
- <

 i-
i 5

-j
i.c

. j;
-. j

iA
 [fa

. co
 ro

 
in

 DO
 O

 X
 »S

 cc
a p 

* s» 
*>
 *a

'O
 ®

 O
 -3

 <
0 a

C
OQ

 O
 

O
 o

J-
rJ “ CO r-.

 * X
i'i

 Cj* o o
 

& Jr
-*

*d
 C’> ^ t

s
0 

pj
 

£ f2
/ V

jfl
 

H
* M
 H, hj

 
^ 

O
 

p &
 

V* H
 07

 
C
D
 P 7^

 
r*

 ̂ 
x*

>
J r-»

*■
*•
■*
 si-

1 
&

4*
 rt) fl5 ci

O
 CD

o •
 ,

£!o

w
 p pj
 CC:C

O
<•„, C

7o

600)o•HTjrj
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i'oei Supplements

•'Si (l) Date for Ui-a years 1951-65 relate to steam Iraetion and for later 'vears 
the nverr/,e of All Traction.

(9) In the ca: 

( 3)

nf t:?3inj f-jsures represent average of B,C, M.a.» end
y.
o adjusted

w}lJ^ ' f0i> passenger era in average of 3.G. and/’M.G,. only. ’

(4)

fii'"’ aslra 
to Inclut
rn^WiVn'r * “ 11 P^sonper i-i'-atod as aiuivalonf to o.Ofl ton no Including 

A P’iid '• ‘'Uwm Lo a uasaenger - vide para . -o

ti,'or,.ifje nun be r of passengers oorried D'.r train 
'■'•'‘■‘J' njoching 3 ill pc roe Is, mail, etc. 
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