CHAPTER - VI
TROENICAL CHANGE,

In the earlier chapters, we have discuseed Output,
Iabour and Gapitel = the three variables with vhich our
analysis is intimately connected., This cﬁaéter attempis in
establishing relationships between capital and labour on the
input side and the resulting production on the owtput side.
The purpose of this chapter is to analyse tééhnical change
in the context of growth and proﬁuétivity ovex a span 6f 21

years,

Meaning of‘Technical thpgez

Be2 Technological chenge or technical change = the
advancement in knowledge relative to the industrial arts —
is an importani, perhaps the most impcrtanﬁ‘factor responsible

1 Technology is society's pool of know=-

for economic growth,
ledge regarding the industrial arts. It encompasses knowledge
usged by industry pertaining to the principles of physical

and social phenomena, applieatién of tﬁese principles to
produetion and conducting the day-to=day operations, Thus
technical change is the advancé of’technolcgy taking the

form of new methods of producing the eiisting prodwe ts, new
designs, new techniques of organisation, marketing and management,
Solow defines technlcal change as " short-hah& expression for
any kind of shift in the production function, Thus slowiowns,

speed-ups, improvement in the edueaﬁion of labour force and

1. BE.Mansfield, The Economies of Technolo ical cha e
WeW. Norton & Co., Dew York, 1968, p.§.
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all sorts of thinge will appear as techmical charge.
a broad senée; technleal change 1s represented ne% merely

by chanéea in the characteristice of ozpital tut also includes
increases in produectivity due to betier skills developed by
labour on account of training and education and also improve=-

J mgntsiin managerial efficiency, external economies, etec,

6.3 Since a nation's economic growth éepenﬁé heavily

on the rate of technological change, the pdsﬁ*war period had
witnessed growing awareness and intense interest in the study
of techniéal change. We 'shall présentlyf@igéuss the gotivation
- for technical change. ’

‘Qeuse of Technicai Changes

6e4- It is possible to establish a camsél sequence whers

due to‘entrepiepeuriél decisions, ﬁ]b:(capiﬁal ver unit of
labour) changes, giving rise to changes in 0[& (output per
.unit of -labour). 3But the problem is:  why ao‘entrepreneurs

. change ¥/ (factor proportions)? In a aebalogéﬁ economy,

when eapital grows faster than labouw, capital-intensive
techniques come 1nto}effect to_avoid recession and gnemplqymsnt.
4lternatively severe eompefition may foroe en%repreneurs to

- adopt new technigues of production to'kaépwup witﬁ their rivals,
. In aevéloping countries it is very 11kely‘%hg% rising levels

of current 1npaﬁ'priaes; sometimes as a seguence of trade union
activities, might induce technicel changes It is also posetble

2 R,M'Soloﬁu 'Pechnical Change ana'Aggregate‘Eroﬁuc%ion
Funotion', Review of Boonomics & statistics, Vol.39,1957.

il
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Tabvle 6.1 .

- INDIGB§ OF WAGES, LABOUR PRODUGTIVITY, CUTFUT AND INPUT PRICES
Pt . ‘ " {Baze 1951-52 3'10032

-

Years - Money Re&l Hage  Labour Machi- Fares Frelght Inzern
e wagms Goat - - Product~ nery - : . Industry
. Ce o dvity Trangport ) Purchases
! ; Bguipment © - .
‘Prices
I . -'n~'-'°"=““""""""'"“'"""'“""“'"“"““.‘ ““““““ -
' T .- -3 3 4 5 6 . 7
1551-52 . 00,0 168.9 100.8 100.0 106.0 00.0 946,90 L
“53 ?6393 'g308‘ 1@098 ??Zeﬁ 9535 g?gb N ‘3ﬂ?a'2 iﬁ
o 4 T06.7 ‘ig?‘ag . 28,7 $40.4 98.4 711,98 ‘ﬁﬁse@,
=85 308,19 i04.7 110,53 109.0 B4.9 108,868 105.4
56 408.5.  109.% ipB.o 102.7 88,3 108.6 905%.9 -
=87, 109.8: - '404.2 i1G.6 111.4 28.3 $91.8 197.4
r = B8 114.6 v 107.2 13,8 14,5 88.3 1142.7 125.8
=59 1761 . ' 108.1 | 195.0 147.0 B7.7T 1437 13163
.. =60 118,84, 7 10B,8 1299 115.9 87.7 -195.8 133.1"
o ﬁb‘g %Egps(?iée‘? §28.3 $25.0 g?o?“ 120.2 38,2
o .62 131.8 7 192.4 131.0 128.8 105.7 12306 35,6
T RBE L 138.2 T - 192.7 134 .2 132.8 94,8 28,0 140.9%
Cw6f  14D.7 . A0B.2  CA3E.5 . 439.9 118.4 35,4 152.7, |
LB 150,800 443,2 0 0 152,80 - 44,1 120.0..139.8 1585
v e86 1 f68.8° . 1182 0 437,20 i83.0 130.3 " 141,97 165,53
C L e ﬂ7s;a L 128.% - i35.B . 68,7 3;8 6 146.3  175,.8
Y3 192.1 732.1% 140, 6 174,68 134.9 . 150.6 982.%.
=69 . 205,7 135,91 - 147.8 0 1TP.B . 161,70 187.8 Bo3.soo
' ' w?ﬂ 2?8@& ’?fizéﬂ ' L ié’gcs Lo 38@5&5 ‘ ¥ “g&Gésx |'36ﬁé{3 Ggua‘é ,J
ca =7R00 28B057 | 14702 ° 148,300 200.0 14259 160,60 219,300
s w?z' (280,30 482,20 1518 00 214.9 0 U 1457 974,27 222,9
Ssurcess  {1). Cels.1,2 and 3 wre from Taﬁle @@@ f,u\anjiﬁﬁ‘
L gz . Col.3 is from Table 8.3, - oo 1
3). Cols.£5,6 and 7 sre from Tahlg 2 ﬁ 5 “*- ;
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N . ot ~ 1
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that as a sequel to demand pressures generated from other
gectors in the econony, 'éﬁe transport sector will be forced
to introduce technical changes

645 ¥ow let us examine what could have been the probable
reason for technical change in the Indian Railways. 1££‘ab};e 6.1 |
© ie suggestive. By 1972, méney wage index r§se to 250 points
{base 1955) and interinaust:gy price index to 222. The Railways
have two options before them. They either shift the burden %o
the consumer or raise labour proéugtivity through >technica1
change, Alterna’g;?.vely they can partially shi%ft and have
recourse to technical change; Table 3,7 and paraa 3424 and

5425 elearly demonstrate how the Railways had to bear a large
part of money wage burden during the time span 1951-61 end

atill, more than compensate the burden through technical

. change.} From 1961~72 shifts of the burden to the consumer

are relaﬁvely higher and anpe agaln technical change was able
to make-up for the remaining burden. To sum up, technical
change to o certain extent appears to have btaken place on aecount
of the pricing policy of the Railways. The Rallways were chary
of inereasing fares amd rreights" - gee 3,22, Not even one-half

1

of the burden was ever shifted to the consumer,

6.6 But the entire causation cannot be placed on wage imrﬂens
alone. Frobabliy the demand pressures due to &evelopment activities

3+ Strictly we should take a measure to reflect wages as well
as ipterindustry purchascs burdons. Since productivity is -
with reference to value added, we have desisted from using
a.combined mensure, However interindustry purchases price
index (222) is not so far removed from wage index (250) to
vitiate the resulis.
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in the maoro=~setting have also exercised their influence,
The following table is illustxatlve.‘
Pable 2,10 (repeated)

GROVTH OF THE mzmms VIS~4~VIS INDIAN ECONCMY
(1950-51 to 1971-72)

Annual Rate of Growth.ﬁ%) of

Pageenger Popula- Freight Agricul- Indug~ Fags= Real
service. tion. Service. tural trial enger  National

. Produe~ Produc=~ and inecome
tion. = tion. Freight
o ‘ ‘ Services,.
3.9 2.1 5.5 0 3.1 . 6.6 448 3.6

6;7 - It is obvious from the table that while inﬁustrtal
proﬂuction was increasing at an annual raue of 54 6hy agriou1~
tural production was increasing at 3.1%. These increases must
have put pressures on the Railways to incrgasw Sheir services.
Sinqélt?ack expansion ig relativély more cosily, ami the samé -
track éodld;oarry larger loads with technical improvements,

technical change became inevitables

‘We, therefore, conclude thaﬁh the cause of techxiieal
change was partly due to the rising 1nput pxtees and par%ly
due tc the pressures put on the Railways an aecount af overall

xncreaaes in national output,

"4 study of the relationship between aanttal*intensity
anﬂ 1abour~prsductivity will reflect the cost of capital
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.{ntensity to achieve higzher pmduativiw. Lot us therefore
study the nature of technical change 1.e. the functional
relationship between /L (oapital intensity) amd 0/% (labour
produativity), | |

Zypes of Teohnical Ghange: |

6.8 ‘i’hreg types of technical ohangs m umially viéuansed.
vig, neutral, capital=saving and capital=using, Generally,

it 15 believed that in developed economios the technioal changs
is neutral. This is the result of empirical research of éhelps
' Bpown, 3imon Kuznpets and bthersf In many ‘fhemtiaai models
1ike that of Kaldor, Mrs. Joan Robinson and others, neutral
‘technioal ohange is agsuned, Keldor thﬁoagh his technical
production J.’unctian proved that nautral teehn'zcal change was

& dopendent variable. and not merely an exogenous factor,

Modigliani for a different reason concludes that O/K i conatant.s

~ If 0/5 and E/L ave increasing at the same rate,
obviously o/L atvide by K/DL mist be constant. This means
that O/K ratio should be constant. In graphical terms, under
neutral techniesl chenge the ‘shitt An praduotion function is
such that all the tochniques would be on the same redius
vector, If the shift is to the rigﬁt of the radius vector,
it is capital using and %o the left it is capital~paving. Neutwral

teutmiaa}. change i8 nothing but unit elaaticit:f of substitution
between labour end capital,
’ ¥

4. See H,Eanldor, ?asg;g on_Eoonomie Growth apd Stability,
Gerald Duckwor

S5« PeA.Samuelson noonomios HcGrawﬁf.ll Rogakughan, New
* Delhi, 1973, p.TOe — » ROBR ’
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6.9 The following diagrem illustrates the &ifferent types
of technieal change. ’ » .

YA SRt B
0/Lw | . L “ s/
1975 e o
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Meagurement of Technical Change:

6.10 'Accaéding to strict ?heoretieal considerations, 1t is
extremely &1ffic§1t to meagure technieal change and the
metho&c}ogy is still being discussed. However, conventionally
the ree;aual effect on increases in output is attributed to
technical change. It is argued that partizl productivities of
labour and capltal are responsible for a cerbtain level of outputbs
Anything that is not explained by these partizl productivities

is assigned to shifts in production function (technical change).
We have the Cobb-Douglas and Robinsonian production functions
(apart from several variants) based upon néo-neoclassieai school
and the post-Keynesian schools regpectively:' Asit Banarjee6
B.H.Dholakia7 and ssveral others have used Solow's methodology
based on neo-neoclazssical school. Solow concluded that of the

total grbwth of productivity per man hour in the USA during

6¢ A.Baneriee, 'Productivzty Growth and Factor Substitution in
Indian . anufactur&ng » Indian Boonomic Review, Vol.6 (New Series),
7. B.H.ﬁholakia,

3curees of Tconomic @rowth in India, Good
Companions, Baz'oaa, 1974, Db 54"*543.
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1909~-49, one=eighth was attributed to capital, per man hour,
the remaining seven-eights (residual) was gttributea to shifts

in produotion tuactton.a

If this were to be true the most
important factor responsible for growth is the techniesl

change..

On the other hand Jorgsnson and G-rilichesg commenting

' J10

on Deni.son work remark that there isg no resiaual to explain

after com'eotions for aggeegation and utnisation ratios.

6,11 . Since thére is no accepted methoaolégw for measurement,
we have followed Solow's method wﬁich has i;‘e.en Tollowed by many
researchers. However, we have put forward an #alternative
method, baaea upon Joan Robinson's and Kalaor' 3 earlier
theoretical works, thouszh they now repudiata the very concept
of production ;mne‘cionu and incline tcwarﬂe maero-economic

theory based on income distribution.

6.12 We shall now presant measurenent of technical change
adopted by Hashi.m and Daﬂi12 based upon Slolow s analysis. They
Start with an fdentity: g= N + Al + By,

Where giw rate of growth of output, N\ rafe of shift in

80 R.M, SQIQW, op.cit,
9. D.¥,Jorgenson and Z.Griliches, *The Explanation of Productivity

Change?, Review of Economic Studies, Vol.34, 1967.
10.E,F.,Denison, The Sources ot LCONOMLC Grow’ch in the United States

and the Alternatives belfors us 3cmmIEEee Tor Bconomlc Develop—

ment, New York, 1062, ‘

1. P.A.samuelaon. s0lt., 1973, p.T758+
12. R.Hasghim and M.M.Dadi, Capitaleoutput Relations in India
Manufacturing, M. S. niversfgy of Baroda, Bamaa, 1977,
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aF  0/%L, T/L AND O/ RATIOS.
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F s
O/‘ By

‘ 0/ T %/
TEARS -
§ (1) (2) (33
1951-52 100.0 100,00 100,45
""’6'3 132853 ?Q3e5 ’124GG
"66 13"105 11‘@0? "5%9%9
"“'72 15196 12503 1(20’905
. Trend rates . {
of growth 0,02% 0.0%1 ’

1951 =72,

j
/
Source:  Tables 3.4 and S.4.,
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production function or rate of téchnical change over time,
al is rate of growth in output due to growbh in employment
amd %, is that due to growth of capital. Prom the time series
data, - g1,k can be directly estimated. N /24 have to be

. function
estimated from a production/as given belows

6 = £(1,5 %) yhere t iz the trend variable representing
a shift in the production function. Assuming constant returns.
to seale, the function in the Cobb-Douglas form can be written

ag! ’

g - Ao M (I{/Ia)/g'

Hence log % = log A (t). +/3 log (X/T).

The incrementals can be expressed as

A log g = Alog A(t) + BAlog (%/3)
or approxmatew |

Aégljﬁ - %%% ﬂ 51&'71:;

= M.L.l = a G—{(L -2 AgK/Lz

(%) "~ (%)

T Yhere ig the share of surplus in income.‘

6,13 . :Téblg 6+3 (derived from 6.2 table) ,re,veals'-that over a
period of .21 years, the contribution of technieal'ghgngé is.
about 30%, ,wherecas the contribution of otﬁer‘ factors is TOh..
Actuel contribution of technical change should be higher ‘than
30% since the output figures are net of depreciation t0 a cértain
extent - see para 2,10, Table 6.2 reveals that 0/L has risen
faster than X/L. Thus a capital=saving technieal change has ~
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taken place in the Railways. The contribntien of technioal
change is not remarkable though not insi@iﬁcanf; During
the 1955-61 periocd, the rate of technical change was very
small, only 8%, The 1ar9'és'1: éontriﬁutien (20%) is during
1960-68, ~ The results are not in eomonance with Sc}.aw's
conclusions with respeet to the American Teonomy. where 90%
{of the growth of produetivity 1a at'bributed to tectmieal change,.
we should remember that Solow's data referred to ‘ahe American
Beonomy and he had not precisely a&;)ustefi fqr egpanity utilis
gation, But we have adjusted our f\igure's ‘t;ér under-utilisation
vide Table 5. 4. Had we not done so, prbbably' we would have
had more impressive contribution of tachnical chenge. Hashim
am Dadi in their work 15 eonclude tha'b about one half of the
growth in output in manufaaturing Industries !.n India is
, attributable to factors other than labour ana eapibtal namely
techniecal p;:agress. Compared to Solow's fig,uves. the conclusions
of Hashim and Dadi are not depressing, Onegi of the reasons could
be that: these tﬁo,reseafcherg have prpbably.,nﬁﬁ uaed imputed
wbom 2

Let us turn our attention to alternatiVe measurement based
‘ ui)on Rbbinsqnian" pi'odugtion tqnot}pn.?
"Alternat‘i;re Method :~ : | o ‘
6.14 . The diagram shown below«gives a-gﬁap{hical idea of the
kind of production funotion we have in mind. It ia not identtcal

with Robinsonian production function 'since her E/L is the real

13, S.R.Hashim & M,M.Dadi, gp.cit: D:80¢
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Sapital ratio, However capital 1ntens:‘l.ty'r)'efleqts the real

capital ratio.
JIa -
O/tiw

, . o on K/Im ‘

Let béapbital intensity (K/Iw) be g;ar;;ea on X-axis and
0/Tw on Y=axis. Tet P be the initial techni;me and Q represent
the later technique, Det ® andd be the angl‘es.’which P am Q
nake wi‘eh 'K*-axia at origd.n 0, et i’R be -pare;llel‘ to X-axis,

The diatanee Q= \/ PR® + QR® . 'This czn be easily measured

by finding out AKX/ and A 0/10. ‘But we have not orily'to measure
the distance PQ (shift :ln the technique) but also the shift in
the angular movement of OP to 9Q.

Now Tan & o M

i‘an'cxv N

-'gﬂ' | |
m ) _
and %ﬁ"‘f mo= %x%‘%*"%

« Qoefficient of growth of O/L %
' Coefficient of growth of K/L. .

Thus when Q lies on OP, then Tan 8 = Tand,

PR :ganct - Unity, which is défined égs neutral technical change.
an , . , .
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When Q liea to the right, as in the dlagram fgﬂgCl is less than

unity which represents capital using technical change, When the
ratio is more than one it represents capifal saving techniecal

change,

6415 It may be noted that Tan d and‘mam- ® repraesent respective
output capital ratios. The proportion of later output capital
ratio to the initial ratio can be used as weights to the shift

(P in the diagram) to measure the ohange in technigues Thus

the correct measure of ehift (S) would bed

Sm E/(Aolﬁ)g s (Am)r ] C(G/K)" %« (OIK) where

(0/%) end (0/x)' ave the initial and later output-capital ratios.

We moy dd that economic intepest lies in the space above
OPR. Any point below this line is an 1nré1"£e§r‘ technique.

" Once S ia known S/0P in the &hgram é&vga the annual rate
61' technical change, given the timé gcri,ad. mr tecﬁmque 6§ to coms
into operation., In the alternative method ology, ocapital end output
are measured in relative prices = aeje para 5.56. In the same
mannexr output can be measured, It should allan. be noted that the |
ratios are not K/L amd O/L but X/Lw md O/Lw i.e. capital and

output are divided by current wage bills ‘i-;e have magnt§& on;.v
the methodology but have desisted t;*;'n!n making computations si.ﬁae
the relative prices in our data do not refleat the true position
in view of the pricing poliey of the Railweys -;=vi.de para 3,22,

We shall now discuss description or" teéhnigai change in the Railways,
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Deseription of Technical Change:

é.16 In any twansport enterprise, the trend of technicel

change ig generally in three directions = bigzer vehicles,

higher speeds and better use of rolling stﬁckw Now let us

examine the behaviour pattern of the Indian Railmys over the '

span of two decades,. The following schama.’cic -dlagran illustrates

L — ’

: .| (g, Bigger vehicles

A) Diesel Electric Englnes, —=p ‘(aQ)xﬁgrgBr trainss |3 fnank,
: . '(53) Higher speeds

LI i ' s
&

.

1nter-relationships of variables.

.- {{a, ) Increased frequency,|
(b, ) Higher speeds,

B) Multiple Track,
Innovations in
Slgnalling anpd
Tele~-communica=
tion,.

N

———

Note! Other manifestations of technieal change 1ike imyrovements
-+ of marshalling yards have not been discussad. ,

These are consequential changes that come into operation,

once the independent variables.(A) amd (B) come into effect.
Dieselisation snd Flectrificabtion}

617 The use of more spacioﬁs wagons ard the operation of
longer trains, discussed in para 6.18 below, has been possible

due to electrification and dieselisatibg{ ‘It is a well-known faot
when steam ;é uged as motive powexr, thé?sﬁacé and weight occupied
by the engine are relatively high. Givén;the strength of the track,
steaﬁ operation ﬁaé é serious constraint‘due 0 the weight of the
engine. cost considerations apart. Thué electrification and

dieselisation is the most tmpartant technical ehange which we have
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Tra o
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TR e We, Kig, Col.t Gole2. 301,53
%
N . - £
1) {23 {33 {4} {5} (&)
165051 199.5 0,0206 44919 100,00 109,00 100,00
55 43,0 0,0255 58576 118,2  194.%  i35.00
“{5 %6?%2 Oacgeﬁ 87680 ?44@5 ?@6;? 19&4?
~H5 1825 3. 0545 1169%6 172,86 192 .2 265,14
=2 206,5 0.0442 133265 195,14 215,14 302,
'
sot.ooes o indian Railwaye 1971-72, Mipistry of Reilways,

GFoverments of In

2. Supplements,

a

9

Deld.
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noticed in the analysis. The most influential factor reaponsible
for higher labeur produotivity is the change over from one kind
"of traction to another.. In 1950=51, ‘ouly 2% of the track was
under diesel and electrio traction and by 1972 it was 567 =

see para 1.25, Till 1960=61, ‘the combined share of diesel and
electric traotion was, only about. 8% of the btotal train KMa operated
anﬂ bv 1971*72 1ts share 1ncreasaﬂ to about 407 1 Ever since
'the oil crigsis, there have been regrets in -different quarters .
whether the Railways d1d the correct thing to introduce this kind
of technical change. In fact, in the background, there is a big
controversy beiween the Railway Board and the Planning Commisslon

of India on the use of dieeél-electric trac%ion;‘s

If it were not for the somewhat bright pioture of oil.
prospects at Bombay high in recent months, further dieselisatian

wnulﬁ have to necessarily progress in a tar&y Mmanme re.

3

Size of Wagons!

6418 Here we £ind two types of changes, viz. trains are
bigger and each wagon is aléo‘biggé; in size, Table 6,4
{1lustrates the point, Col.5 @ivided by coled for 1971-72
(ziéliss) gives us a rough 1dea of the growth in the size of the
goods train which works out to'1.2.‘i.e; the average size of..:
the goods %rain in 1971=72 was 20% bigger than in 1950-51. The
increase in wagon size is arrived at by dividing 001.6/ col.5
(302/215)‘wh10h works out to 1,4, 'This means wagon capaciﬁy
has inoreased by 40% and each train dontedns 207 more wagonse

14, A Review of Performance'of the Indian Government Railways, 19
Mint 5 of RaITways, TE Zﬁ

15, See, he Economie and Eblittcal Weeklys Sep. 1, 1973, pp 1590-91,
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Pable 6 .0

T e e L P

Possongarr PTrains r Gooda Trains

2.0, 4,a. B.g. M.¢.

(13 {(2) (3) (8)
i
*"m ¢f";\ “52“9 2s5°g ??‘4‘ 15&4
VEE L2 (25.4) (16,0} (1%. 7
v A5 25,0 15.9 %¢ﬁe"
(59,90 (25,79 {(14.5) (12,7

. 1.0, 25,5 16.1 14,2
(54,717 (24.8) (14.6) (2.7

w3 52,2 26,8 16.8 1404
{3"‘;2‘ {?6.1} (14:‘9) {’1 n;}}

32,5 27.8 18,6 K
(31.8) (27.3) (15.9) (1

LULrnRe s Sugﬁggments,

KRNI Speed 1g caleuladed by dividing $he Total Train

¥z {excluding Departmental) by Puotal Traln
Togine Hours (excluding Teparsmental) Pigures

i vewentheses represert speed of all Jvains i.e.
irc.ueing departmental $rains.
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%

Thus each train in 1972 was carrying 807 more load then it used

to carzy in 1952,

6.19 vaibusly, tﬁie_ 18 reflected in _mdre powerful engines
being used for tract‘tvek effort. Table 6.5 gives a rough idea of
#he‘,inoxeet‘sQIS.i,n the .ti'a’ct;.vé effort per eﬁgtne'. 1t i§ g'giden'é
from the 'tqble théﬁ: the tractive effort of B.G. engines is up by
" 366 while that of M.G. engines by about 30f during the tuo decades
peridl, Thnué;h the tracti:{ie effort has increased by 39'{55% yet
each train is éarryiixg 80% more of net weight. This glé.s been

. possible because net ‘weuight ’i”nereases faster than the; tare weight

a8 wagons become bigger., ‘ ’ -
A good description of the technical change efféét’ea
in the reilways is neatly expressed in the followling égﬁtence -

"202% more det tonne KMs of freight traffic were moved
with a? increase of only 119% in the number of wagons
owned (in terms of 4-wheelers), 77 in the number of
locomotives (in terms of tractive units) and 304 in

track KMa." 16

" Speed of trains : , '

. 6,20 Table 6.6 1s illustrative. The results ave hot very
impreasive. with sllight “vax;iations, the speed’ ‘of traff.ns hasg

almost remained constant. Thus, among the two factors =- bigger
vehicles anl higher speeds =~ the Railways have not been able to
significantly me‘i:ové the speed factor though there 'ig' some inorease
in the speed of trunk route amd expre‘eé», trains which is nob fmpressivel;

mirrored in averages,

" 16, Indian Railways 1971=72, Government of Indla, Ministry of Rallways,
s PecDe , .

~

5
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Tabl% 60 7 ' K

SINGIB, DOVBLE & MULPIPLE AND RUNNING TRACK -

(002 ~ RMe)

T e %

. Route Kilomeires ' .
Rumning  Index of

PR ] ‘ : Double Track. ‘602“4
Single and Total
oot ' I‘{u}.tipleu :
v (1) S (2) (3) (4) 5)
@5k 485 5i% . ¢ 5%7 594, 4000 .
{90, 4) (9.6) {1%) . BTN
=58 | 498 520 ' 550 609 1025
(88,7) (11.3) (100) S
-54 0 Ags 673 563 656 10T
(88,0) (12.,0) (100) !
. 1 ) . " ' . ""
T w56 . 494 935 584 684 . - dimd
o (84.0)  {16.,0) (100) oL
R 455 16 601 T2 o igEe
- (80,7 {(19,%) (100) . >
Toovess  Suppl cmenms.:ﬁkfiﬁff ; : ’

Aovar !1) Figures in: pa““ntheses Lepva,eL% pe'éeniﬂgﬁs,

2) Totals of colss 1 and 2 aiways 50 not’ sdd up .
to eol.3 due to rcunding of? DR
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Tragk and Telqoommng“ icatiog’ g

6.21 In Raﬂ‘.wgvs, the improvements in track aml signalling
equipment play a vital role in ratsing productivity. Mul‘i:tple»
track which was about 10%. of the total route Knomatrage in
1951=52 increased to about 20% by 1971-72 vida Pable 6.7.. This
is not very impressive. To our mind, relatively speaking,
‘dieseuaation and electrification are far more importanty

6. 22 As a result of exyansion of*di.eselﬁ.’ and elec§ric .
traction, changes have been éffected in the track, Heayler
rails are belng used, the ralls are welded upto one Ki:;bmetﬁe
length on important ‘trunk routes, concrete and steel ;‘aj.gepérs
are laid: x}ith double elasfic ?aetgn;ngs. .élgese are all bhangeia
that get reflected iﬁ produdtivity b;v 1noreaeing spéea' and“
!requency, but we would consider these technical chang,es o
seoondary and as consequ ential changee to diesel»eleotrifioation.
Let us now discuss technical changes effected in s#g;a}ling |

and telecomminication. Inﬁer-loekingof stations, ,mﬁlﬂple

- aspect upper quadrant signéié, expansion of m!.erowa"vé gysten,
eentral 1sed traffic control, ete. are all changes ‘ahat have
taken place in this area. ThAesa should properly get reﬂected in
the speeds of trains. However, we do not find any significant
change in average speed of trains, vide para 6,20,

6.23 Péchnical changes mentioned above should 'normaily be

reflected not only in the épeed of trains but frequency as well,
Superficially, Lt might appear that the oausatian for 4nereased
Irequency 18’ higher speeds. This might not be so. Between two
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 points, more trains might be run at the game ‘average speed
and thus increase frequency. Alternatively, on account of
inoreased speed, the same train might be able to cover the

distance more number of times,

6.24  TLet us now study with f:hé aid of table G.é, ’ 'f:hf.vs

particular aspect == frequency. :i;t i3 obvious from the table

that passénger train KMs have gzone ui& by 46% end go'cds' train

" KMg have increased by 76#%. Since theve has been an inéresse

of about 23% in running track EMs (vide Table 6x7), :z_'e'cmené:}

can be Judged by aividing 146/176, the end figuves m.t‘h":‘iz%

Thus, making allovance for track ihorease, 1t can be voughly
estimated that frequency of paaseﬁger' tréiné has gonme up by 197

_while that of goods trains by 43%. ‘mhese'statiétiasxpoint

towards a oonclusion that the track utilisation has improved

on account of increase in frequency. Mt in para 418, we have
noted that the utilisation of track has deopeased in spite of

" more trains running on the same track = @ paradoxical vesult,

However, we have to ;‘point out that. there is no contradiction

between these two resilts. On acoount of improvements in éignailing

and telecommunication, the capacity of the track has g0 mach 4

increased that in spite.of higher frequencies, utilisation of

track has come down = vide foot note —10, 'cha;:ter 4o

To sum up, the contribution of diesel<electrification
appears as the chief contributing factor of proﬁdcti#ity. '
Innovatione in signalling and telecommunication seems to be of
next importance. The thind in importance seems to be multiple ﬁrack
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with the proviso that the proauattvi‘ay of the track itsel.f is
tavourably influenced- by innovations in signauing anﬂ tele'-
communication. “’hus. ‘it 48 not really possi.b‘le to isolate the
effects of tréck i.mgrovementa Lrom the Mnovations in signal
‘and telecommunication, Hence,-the most important eontri,hutions
are dieselisation-eleotrification and ﬁnprovemeénéé‘in aignal and
teléoonniunicétion. However, At looks as 1 improvements in
si.gnalling and ’celeeommnnicat fon. have not been ml‘.!.y exploited
by the Railwsys because the speed of the i:raina has shcwn no big
changes. ' ‘ T

¥a n Tum*Réunda‘ e

6.25  However, there iam one contributing factor %o increased
pregiuctivify whiéh depende on the behaviour of the #aﬂsﬁmé;- al
the manageriﬁaf’é:tficiency. To illugtrate, the wagon. tm'."x‘ivround‘
is an important factor, ‘espeeiall;r for the godls vehicles, Some
rough i“iéures are available which are presented be].‘om: :

WAGON TURN-ROUND (DAYS)

]

Years o “ . ‘ -
Geuge . 1950-51 " 1955~56.: 1960=61 1965=66 1971=72
B.G, 1.0 10,5 2 | e 1355
MG, | 6o7 T2 79 8.4 10.6

Source! Indian Railways 1971-72, Government of Indiz, pp.34-35

These figures indicate that the utilisation of ‘the xéa;g‘on@' has been
a little taray. But these turnround figures depena upon $he
average load and other technical and demand ‘fac,tora. The percentage

of gpeclalised wagons has got a serious effect on turnround of wagons,

A
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Por instance, a specialised wagon like (TP¢ (04l tanker) when
it goes on onward journey, many times has to be returned as anm
‘empty. Same” is the case with coal wagbna.' In any case, &

higher wagon turn-round is detrimental to productivity

Effects on Employment: = . .

6;26' 'As discussed in’p;ra 3,10, Operation stgfﬁr(tréna~
pdrfétion), during the 21 years has not only deoreased propor=
(fiﬁnately but‘aisé‘absoluteli. The préportian‘of civ£1 Engineering
staff has deoreased from 26 to 21%. Signalling and Eéle~eammuni-
cation staff has increased by 15% during 1956~72,



