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HAPTE R

CARTHUCBCTION:

1. Eackground ™ ~

- ' %he problem of providing mdequate wagon capacity on the
Inalat hallways -has been’ severe: for quite some time:- In a
more general contaxt, thé National Transport Follcy Committee -
(5TPC, 1980) observed, "Luring the last decade in particular,
the growth of transport capacity: lagged behind requirements

of the economy, 8o much’so that-difficulties and. problems -
arose in almost every part of the country inm- Fegard to' movement
of essentiil’commodities needed for industrial and agriecultural
developument and for meeting the consumer meeds of the community.”
And the Hailways, being the prineipal mode of transport of
goods and people over long distances have found 1t difficult-
to meet-the inereasing requirements for rallway services, -

~  A'major probles, it is’'feélt; has been’the Bhortage of -
wagons.’ ‘Acquisition of new wagons every year has been more

for replacement of old ones; there has been virtually no net
increase 1n the number of wagons in the past few years. In
fact, the wagon etock has gone down in recent years a5 a-result
of withdrauwal from service of a good number of overaged wagons.
&8 a result, it. is argued that the supply of freight services .
has not grown in consonance with the demand for the same.-
However, as lao and Sriraman (1985) observe, such-a faclle

explunation is inadeguate primarily because the shortage of



wagons can‘be assessed only in relation te the demand for them..
They note that slnce the demand Tor freight movements &s -
variable over space and tize, an allecatiom of wagons which
appears isadequate Eay turn out te be a surplus by proper andi
efficient scheduling over space and time. It is further
poiated out that the shortages in the avallability of wagons
have mainly” resulted from the persistent deterioration in turn-
round time of wagons. 7This has been partly dus to the sharp
increase in the average lead of freight traffle from about

550 kns. 1a 1950-51 to about 750° kms. in recent years. The*
incresse bas been very substantial for cestalm commodity-
groups. A9 increase in the leud of traffic keeps & wagon om -
whesls for a longer time and therefors increases the number of
wagons required to handle a given guantum of shipments.
Greater the lead, the more mumber of times ia a wigon subject
to routine checks. These cause transit delays. Lesides, it
13 alse'observed that policles rezarding allocation of wagons,
assignnent to destinations, scheduling, etc., have all con-
tributed to increased turnround times. ” - - Y.

" " -Cn the other hand, with the inecreasisg diversion of
high-rated traffis to road transport, the railwsys have beenm
increasingly involved in the movement of bulk cozmodities

1ike coal, eres, foodgrains, cement, fertilisers, minersl olils,
etc. These commodities accounted for nearly Y0 per cent of
the revenus-sarningtraffic in 1583-8, as against 58 per cent
in 1950-51. “4nd the bulk traffic is moved im block/unit
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traine from the origin to the destination,  The uni-directional
sovenert of these comodities over leng distances bas ontrivuted
to o siguificast portion of the wagon movemert being empty

It 1s true that in order to sustain a set of traffic,
flows, & cortain magnitude of ssply movemert ie usavoidable,
The rusber of wagons arriving with loads in any gerainal area
seldos colncides with the number pequired for gulpments Qut
of the area, Not all,ths incoming wagons are of thse,types.
suitable for the outward traffic, Thys, the railwayy are ,
compelled to move empty wagons from polnts at wilch there is
a surjlus to pointa at which the vehicles unloaded may be.
inadequate to suprly the needs of traffic likely to be offered.
The basic problem then im freight operations 1s matching the
demand for & specific type of transportation uait with the
avallability of these at other points om the systes, Ikis is
te be achleved with the minimua amount of eapty Kovezent,

. . An the United States, neariy 45 per cest of movement, .
the east, This arises frosm the fact that most manufacturing
takes place in the east and most farsing and mining ia the
manufactured items go west.  The result is that empty wagons
for western leading must ba supplied from the east and a
consideratle amount of empty movesent 1s brought about in the
process., In India, empty wagon movemeny constitutes about

anny od.l\a

33 .per cent of the total wagop movement.on the railway Betwork,



We have tonsiderable movement of bulk material such as coal,
T L SR TI RE

orus, ete., from the mining aroas 1n thouihar/Benggl belt

to industrial centres in’'the north.-isdthmxnd unsﬁ:igbﬁimin
the case of the United States, tho highuay- predomfhati even
in long—distance movemant 8d much ao that tho rallraad: 5;;0

‘excess eapacity ‘on almost all'routcs. B‘sia;;iiiho };;aogéo;
component of ‘the total Tlows is negligible. " In india. it 13
obseryed’ that naarly threo-fourtha of the Iruigh§ ;rafiic_ia
concentrated on about 25 par cent “of th‘ neiw;;f;'Fgggloiar.
these very sections are utilized tor providing pasaeng.r
services on a large scule. Thus tho problen is ono of shortaga
of capacity; especially on the main routos. While expaniion
of the wagon fleet 1s dotinitaly called ror, 1t nust bo
rexexbered thst the railuays cannot zo on 1ncreaaing thoir

-y

wagon holding without a corrtsponding 1ncr¢aso 1n thei; track
éapacify to run them. alternativnly, 5iven tho wagon égéék .
and iits efficient uso there ‘can still be limitationa on tneir
use due to the availability of track capacitj. Additional :
traffic on ‘saturated routes would only lead to dininiahiag
returns in respect of overall wagon nabillty.

i +Forecasts ¢f freight traffic for the l&;e eighties
clearly indicate that the Railways would be called upon to
carry a.much heavier volume of traffic in yearu to come .

The annual frefight demand by the mid-nineties 1s oxpectcd to
be more than 400 billion tonne kilometers as against the “

present desmand of 170 billion tonmne kilomotron. It appoari



from production forecasts that the mining areas 1n the Bihar/
Eengal belt a2 alao the 1ndustr1a1 aress in tho dirferont part:
of she country will corntinue to dominato 1a tho Iu:uro too.
Thus the main brunt of the traffic lncruageo uill fall on the
very routes wbich are alrcady under prossﬁro.u Iho rnxluays
would surely lik- Lo ltrung;hon and coneolidntc tholo eritieal
routes which would yield lnnodiatc bonaflsl bctoro taking up
new lines and converilons shich havo grcit pop;lir appeal.
liovever, eyen such a limited cxpnnsion of track eapncitr nﬁy
rot be feasible. The oloetrirlcation or tho nliﬁ routcs.
which is being curfently done rlpidly. uould pmobablr help

to some extent. Bus aecorulng to thc hailnay aofornn c;nnittoc
tSariu Connittoo -,1983). rcnawal ot trsck il to bo givtﬁ the
highest priority._ It 13 talt that 1nadcquaey ef anoatmont.

)$

on renouuluwhns.roeultod Ln tho trnckvgetting 'szck' | By

1

;1982. arrears of track roplactmnnt amountad to acarly 11 000 ARS,

E EE RPN A h

of primary tragks sand 6500 kms, of locondary truck cnpaciﬁy.
Aceoruing to thc uomnittao. *tie Eallways had fallen into the

N ORI

babdit of ne;loctlnz the -nintenaggo aspcct' Hautver, ainco
.81l the resources for track ytnewalg whlch 1- tap priority,

PR ¥ N

.may not be available, the possibility og sl;nlficant cxpannton

At i ohe

+0f, traek. capaeztylllno gapacity would appear rather raote.
ghlective of the Study

. kagom stock rtproaonts onc‘or ;ho -ajor capital 1nvosb—
. wents-by the railways but 1; la a&ﬂ,ssib that 1: v;iy poonly

o k e g

;used in general, Under the circunstancos doscribed abovo.



there ix a0 ixperative nesd to aim at a better utilisation of
existing mghon' muf.y. . A major dimenajon of improvemept
that could. bde visualised ia in the sphere of esmpty wagon
povement. and munagasent.  llis refers to the procecs of con-
trolling the empty wagons from the time they are unloaded .

to the time they are placed for the mext Joading. . It is . |
often held .that tiis aspect. of wagon Msaje ia handled sather
insfZiciently and that there 1s need for more attention end
resealch directed towarde better utilisation of capacity -
repressnted by such flows, With this view im mind, our
primary objective is ta .¢onduct a preliminary. study of empty
wagoa movement. and manageaent on the Indias failways. Such_
a study, it 15 t0 be emphasised, would not.only analyse the,
protlea.from the.polint of view.of the railways tut would alse
look. into certaln aspecta of developsental pelicies under the.
plams, which Lbave. been major faflusnces on the emergence of
empty flows on the metwcrk,

ethodologzy for the study .- -

In.this section wkile we. develop tue methodology for
the study, we will 2180 seek £ guldelines from the avallaole
literatare to tha extent it balps us in forsalising the
methodology: appropriate for our study.

To. understand the logistice of empty fiows un the pete
work, it is Bscessary to. exsmine tbe: existing pattera of,
eapty flows, This would indicate tielr underlying characte-
ristics. Ia his scholarly study, Thor hultgren (ly48) examined,



in brief, the empty cemponent &{ car. (wagon) movezent in tle
context of Vi A and depresaion in the Lanited States,’ kith
the help of certain ratios, Le observed that a cyellcal .
incresse in railroad (railway):traffie was wsually accompanied
closely by & growing movement of empty cars (wagons) and a
decline in tralffie by dixinishing eapty mileage, Lthough swings
in empty car-miles seens to de proporticnately less tham those
of loaded nr-nnnu« r»'rlnu s ‘there 18 relatively moxre ampty
movemsnt ia a contrastion and this 1i» explained .by changes
in the composition of traffic.: For oupr purpose, a similar
anslysis would be helpful, though in a differest eontext.
For instance, we have obsorved that MWk comsodities predominate
fn the total freight movemert. "I% would be useful té. exanine
the extent ‘te whiel their increasing impertance ever the years
bas contributed to:the ‘emérgence of expty Tlows on the system.
Some otler ‘pertimeat questions:that we wiidd logk inta aret’
{a) How have the shifting patterns of traffic from
‘Fetre -Gauge t¢ Broad Gauge affected this.dimension?
{b) De the trunk routes account for mest of.such -
‘Roverem? -
() -%hat 48 the influsnce of smpty:moveaent an turs
round time?
(d) liow does the seasonal nature of movement cf certain
S ‘cozmodities result in considerable movement of

‘empties?



(ol Further, £ 3 uould bo uaeful to cxaninl th. extont

of utilisation of wagon capacity. f 3 number of
‘wagon utilisation measures have been proposod snd
are currently in use importast amsong thea being
wagont kilometres per wagon day and net tonne
kilometres per wagon day. The former is a measurs
or wagon mobdility while the lnttor 13 & measure
'ot godds :zgizﬁfrtndcr-d on hn av-rngo by each
wagon psr. cay.‘ thlq thcat ‘are usofnl nsasures,
‘it 1s felt that thers £s a nesd to explicitly
measure the utilisatiom of wagoa capscity.
jf:y;;a};; the average wagon needs to be examined
from the point of view of loaded movement that is
& park of the tetal movexent and alse of each wagon
cycle (turn round time). In the course of their
_studles on kallway Frelght Uperatien] the Australian
Bureau 6:_IxanapprttEGOQﬁnics'lndo,R survey of.
wagon utilisation (1977) on five major reilway . -
..systems im Australia, In this context they Lave
,proposed certain measures of wagon utilisation

_ .which we propese to use in our study,, This 1s
~.done at two levels as follows:

g

- tuaa L .. i n
- C“P“°%‘l intransls °

A I
onnes of eapacity in trxana




, - ayersge wacon Joad ?*”
lvorago -agon capic ty

(loaucdoompty tr.tino
* T H— e

. .. this l.anurq,uould Flve us an Jddea of the capacity used
in f-r-nai_*-- . Greater the empty movement component, lesser.
the capacity used.. .

- 2nd Yesgure

Lonnes of capaci&y availavlie

Capaeity availacis .

‘Averagre wagon lead - . _ t [

average u;gonhqapacity x wagon tuln round tine

* This measure would alse reflect the delays in yards;
torminals, sidings; sted -

To answer some of there ‘questions besides many others,
it was pecessary to look into the bruad pattern of flows of
bulk items. Tata needs have been sought im the Annual
Statistical Statemerts of the hallway Eoard and Zonal Railway
as &lso the Statexents of Somestic .tatisties brougit out
each month &t the Zonal level., Statements regarding stiliss-~
tion of line‘capacity on-various sections of ‘the different
tones in terms of loaded and exzpty fluws have also been looked
into., Acove all, detalled discussions with officials in the
Traffic Transportation,’Plarning and Leonomie Cells have been
held to give betver insfghes.”

Efforts to measure the sagnitude of szpty flows
originating at varicus points from the peint of view of their
utilisation would indeed be-a formicabtle task, considering’
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the magnitude of our railway network; ‘Fer a preliminary study
such a® ours, such a’ corprehensive attespt (4§ fot 'a' feasidle
propesition. Tnereféore, it was proposed to eonfine curselves
to a pars of the network. Ve begin with the study of empty«
movenents originating at the terczinal ‘at Pune.  Pine 13 one
of the major freight terminals on the Central iailway network,
The objectivé 19 essentially to exsaine the tomns;e associated
with such flows :o“&also thé direction of movement, This '
would give us an idea of the existing pattern and avallability
of wagons at well-defined points of timé., At this level of
‘analysis, some of the relevant guestions that ¢ould be con-
ceptualised ‘and examined are as follows:
- {a) Whav' is the extent ‘of backloading at present as
‘compared ‘to the available capaeéity? ' | |
{b) How far is 1t possidle to make use of thls capacity”’
“4d'the forw of available empties given the patternm
‘of demand and varfations 'io them? **
{¢) Does’ the primary responsidility for empty wagon
.~ distributlion 1%e ‘at this local level? In other
' 'words, what are the present policies of assignment
- of ampties ‘te other poimts ‘on ‘the systes?
{(d) ¥What ‘is the extent of allocation delays ‘which
contribute to large scale tdle eapty wagon tiue av
- tersinals?
“To look into some of these 1ssuss, it was thought
necessary te look into loading data as well as suipper order
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dats..: Typically, a forecasting exercise based on. either would-
underestisate: demand. or.overestisate sbipper's srequirenents..’
Data for: consideration, of these aspects were got froam the
Fanuale of Uperating Statistice of Terzinals juclished by the
aailway Board. and. pther unpublishad: records: of dally sapty «.. .
moyement s and detention at. Fune.

.- & 1be Witizate goat ol movieg freiguv. is significant]y.
affected by the: extent of espty movement. . . The unit.costs vary
with the level:of - eapty: flowp assoclated with the sovement
of particular comswdities..: fhe varying vecesaity for empiy
haulage fa cepsidered together with mapy other factors in: ...
rate-saking for. the yvariqus. commodities... The interesting
question that arises is that regarding the adequacy of trans-
port rates to covir this additional cost c¢f empty haulage.
Wherever there is iambalance in movement, there is an opportunity
for carrying freight in empty wagons at low rates. %hen goods
are carried in tue predominant direction of movement, costs
are high because every wagon load of freight implies the
retwna of an additional e:pty wagon. 30 induce snipéor to
use the excess capacity represented by empty hauls probatly
requires, among other things, that rates reflect tue ecosts by
being lower where empty backhauls can possibly be used,
Quoting low rates for backhaul ia gertain cases could permit
the ruilways teo get back traffic from the highways. Lfforts
were made to look into these aspects in discussions with
officlals in the gosting cell of the kailway Loard, As
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antieipat.od, not mh hnduay has been pou!.bh in this diree~

tion. " ' Bnt ’\ra do*‘intend' to “kt”lﬂﬂ. comnn on the Lasis of

available Lnfomuon.

T T R

. Pl gg 'gg the heport
SR YT the' Tollowlng ‘thapter, we analyse ihe variotus fssues
" related to the ’ ralivay Retworkas a'whole and also take up
“'the ‘analytis of wagon utildsatlon.” In the'third chapter, we
~take'up'the-cade wtudy of-the’ Pail-terainal at Pune and
aralyse the relevant’ Issues. ’ Chapter IV Pelates to the Fii
* ‘analys{s' of ‘cost considerstions withls the limited framework
'‘of"the study. ‘The Tinal chapter would give 4 summary of the
“ findings and alse ‘our eoncludirg remarks, -
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CHAPTER JX

EMPTY FLOWS ON THE mpnx = AN OVERVIEW o
Our investigations of npt-r Llows 61;111. “r:ilua} 'ﬁéﬁmrk* -
begins with a nnero-uev of u:pt.y ugon novcmnt. on the
Indian nilwy antu. In thin cbapter we uminc the
various uluu that have boon m“d narl:lor.

_}J. « S .Ld
Trend ‘e Em t 'a K omet.n

'rh. mnda in J.oadod and capty \ngon k.uonetrago (all
gaugea) and the oomsponding proparhions in tot.a! wagon
-ovunm aro 5£vou in 'rabh 1. 'rho p-mnt.ago o: Io!rhd to

&

t,ot.al ugon uovmnt. was’ nromd 69 in thc urlf nruu
m.{eh gradmlly mu to ;bou; 73 in t.ho hto fiftiu. Since
t.hon tho poreem'.ago has bun houring mund 67-68 per cert,
ucep: for a eouplo of yeu-u in t.ho oarl.y nuntiu when it
t.ouchod 70 por cont. A siuihr p(eturo emerges’ even vhen
the bmad glugo amt mur gnugo uetinnai are connidorod
sepant-ly t.hough t.ho fau 1n the porccnugo or ’.undod BRove~
mnt'. hu bun hud; more m tho caso uf tho Bmd glugo than
on tho H-t.n mug.. nuu t.ronda aro glvou in !'ablo 2.

At thd nggregat.o hul, ic d‘muld be uutul to exanine
certain other trends which ‘indicate the increasing trend™ -
in empty movemert., These are set forth in Table 3. Y¥hen
considering the net tonne kilometres per goods engine hour,

we observe that the increase in these indices have not been

13



Jable 1 2 Wagon Kilometrage {All Gauges) ..

i A B T B B B B B A L T B N O B R OB B

b‘d.d w.: T
-lnse -

Tear

. - L. o

1950-5),
1951-52
1952=5)
1953-54
1954~5%
1955-56
195657
1957-58
1958~-59.
1959=60
1960~-61
1961~-62
1962-63
1963-64
1964-6%
1965-66
1966~67
1067-63

1668~69.

1960-70
1970-7L
1971=72
1972-73
1973-74
1974=75
1975~76

1576~77.

1977-78

19787

1979-80
1980~8)
1981~82
1982-83

v o wp U e

[ — -

3002304
3233765
3324298
3348320
3613909
4023104
431941
4724748
476339%
5032434
5229942
5466276
5901748
6726018
6201681
6906441
6906008
7139581
7500871

39504

114496
7280156
7683000
8318238
8749144
8998019
8625014
8563030
8456914 .

9278921 » ; ©

9476578

LY . e

14

J‘h:-
-total

hpt, U.

Io--»-v--»

126415
6323028

6378334

1351367
1415490
1461861
1597731
1668450,
1837529 .
2055647
2277475 .
2389404
2491729
2731872
2341931 .
3020390.
29851396
3004751 .
i
3306567
3271011,
3230925 .
3070976 .
3260435
Fretsiry
4200020
3630916
707936
4122234
4817285

(ro00) ...

% 4dn

- hotal . . .

-----------------‘--“‘--------

i 3 6.: 8

309
'-“300 7
‘29.6
28.0
28.4
26.7
28.4
29.0
29.4
30,6
29.9
30.6
31.3
30,7
311
30,9
31.6

31.0
29.8
30.5
. 30.%
3L.9

v s e W xe %R ER SN B ms W K wWE ek W
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Ieble 2 5 Percentage of Loaded to Total Wagon Kilometrage

“p W W
L N I N N R A B RN N E RN ETw.

: Gauge Metre Gauge - R
E“;r-- --w---th:o:d;.z-M--«-ﬂ---i—- o
e (30,8) (... . 76,2 (2.8
1950-51 - 69,2 (3 ] 23.8)
105152 . . .. 69.4 ;g..g .- ;25 23.8
1952-53 69.2 30.7 76.1 {23.9)
1954~5% 7 ‘ 28.0 73.6 (2241
9637 e zs'n 77.7 (22.3).
195657 71, . 77.7 2‘.0}’
A 73.2 28 ! 74.2 {25.8
s bt % 28,1 73.5 z:.sg
Syae0 e R 75.4 (24.6
196 & 1.8) 73.2 (26.8)
1961-62 68,2 30.7 7.2 (26.8 i
}.992";?3 2’53 31.3; 7z.§ 27.
ok o

roen-c2 e Bt 726 (302
1965~66 3 - 30.9 72,0 (22.01
5{366?:23 2?115 gzisi 70.7 223.3;
};’23‘?% 23"? 532:2’) %’% (z;.g;

- . 27.
1073-78 ous (30.6) 738 (3608)
Ty e 30,5) 72.8 (27.2)
AN 67. 32.3) 7.2 (28.8)
L tas, 33.8) 70,5 (29.5)
197677 2 3.8 70,3 29.0;
1977-78 6'5. 31‘3 71,0 (29.0
Yo ro-aa 63 30'6} 74.2 25.4
gy 69'3' 31.0) 72.8 (27.2
oy 63‘ (31,3 72.1 27.9 g
19’1-& R 6 07 73 73. .4
1982-83 o 67.3 (32

. 4 .

. ; ---.‘----‘?
V

.---h '-1-.----
------ --

KB, & Figures_in bracket giuwt.ho,“empty,porcam. I
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Table 4:¢ Some Aggregaté Figures

Tear - " Ket Tonne Kms. per-'llet tonne Kms,  'Aversge frain Load
. QD_QLEBELL_M perwagon dey  [Broad Osuge)(trmes
Broad JMetye ~’ "Bread - Metre- ° - Net- “Gross
-Gauge = Gauge. Gauge Cauge Weight _Weight

;---Oll---h----jﬁnﬁdbd‘d?b-ﬁﬁmﬁha--

J

1950-51 3283 1234 709 04 - -
195352 3360 1254 757 324 - -
1952-53 3208 1352 726 '334 - -
1953-5¢ 3162 1395 721 316 - -
195453 3337 1424 ol N7 - -
1955-56 3473 1496 834, 32 - -
1956~57 3558 1366 - 932 32" - -
1957-58 3725 1625 978 323 -~ .-
1958-59 3735 1599 937° 364 b -
1959=60 3964 7624 970 s 631 1311
1960-61 4170 -1;/26 998 ¢ 405 656 1354 "
1961-62 4041 1860 973 445 657 13
1962-63 4201 19 3} 1007 474 09 14 03
1963-64 231 19 98 487 701 7424
seg o B W @ A uK
1966~67 4523 69 69" 485 733 14
1967-68 4660 2195 985 474 724 1494
1968~69 4446 2194 905 503 733 1510
1969-70 4790 2415 916 522 721 1496
1970-70 4904 292%° 907 524 737 1509
1971-72 5075 . 2642 935 540 48 1518
1972-73 5210 2806 043 ssa 754 15
1973~74 4992 27711 837 5 745 153
1974-73 5326 2945 ' 907 52 781 1567
1975-76 5568 2339 982 545 782 1577
1976-77 &7 '3005° 1ol ‘570 96 1607
1977-78 6125 303 145 570 a8 1638
1973-79 5941 3131 976" 543 857 1648
197%-80 6®6 3165 ;972 _;534»_‘ 863 1694
1980-81 6295 345 9 834 ' 1724
1g8l-82 7007 3662 2 1Nl2 . .536 . 1780

lgd2m83 7289 3865 1123 %76 698 - * 1766

i -‘ ﬂ :' N -g ¥ "'_D o N 'g
T & ] -l
------------u--------b--bbb—----
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p;gggﬁional to increase in freight treffic indicating
{in terms of tonue kilometyres, it has gone wp from 37 million
"tnplbsa-;l“t; ;.;r.iyml*'}uﬂnili:l;nmin 1932-83, 1.0.. br 5
times.) imbalanced. tn:fic, & lighter loads and increased ..
mqnnt of light englnc houra. Once again it 18 observed
thu :l.ncnnsu have bnn only half as much’ oa the Broad
Gauo &8s compared to t.ho HetreGauge. The r.l.u 1n net tonne
knont.re- per wagon chy was higher in the ynrs upto the
2nd Phn end, which could be explained by t.ho int roduction
of huher capacity ulzana. Thereafter, thon uu a down-
nrd tnnd except 1in 1976-77. 1977-78, nnd tho past two years.
'l.‘hil baaieauy nn-cu tlu want of 1npmvuons in wagon
nohu.ity. excessive turg round time and hhallneod flow of
t.rlrﬂ.c. The oonplrieoa of the gross anrago t.min load and
thq m sverage train lond shows an hmuins trond in
difrarenco which lgain h a8 reflection of the Menau in
mddenco of empty hanlngc.

- Table 4 gives tho trend in empty movmnt per wit
or Loadsd movemert and’ net tonne kilomt.rago pertornd per
unit ef total wagon mtnont.. The agzregate fisure moves
down .h'oll 40 to .36 bct.woon 1950-54 and 1960~61 and there~
after shows an incresse till 1532-83, when it 1s about .51,
Thus for every kilometre that & loaded wagon moves, it
travels empty for about half a kilometre. Again, the services
perforusd per unit of wagon kilometreage, from the point of
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i%?i’?é- 13910l i 10m04
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1956'57 N » ,6 K u. 11 )
1957-58 »35 11.67
e 5 ne
1960-61" 237 11.28
1961"62 I" _ no 57 ..
1962-63 v42 ‘11,90
1963-64 4] 11,81
1964-65 - 45 ‘11,647
196566 04 11,74
1966-67 »4) ‘1. 74°
196768 44 11.46
1968~69 45 11,52+
1969~70 46 11.33
1970-71 .43 ‘11,61
1971-72 »41 1,82
1972-73- » 9 12,00
1973-74 .43 11,72
1974=75 o4 12,26
197576 od 12,16
1976=77: 249 11,91
1977"73 . 247 12. 22 ,
1978~-7%" 045 12,32
1979-80 o42 12,74
1930~81 wd] 13.0% -
1981-82 45 . L 12.98
1982«83 - - ¢ LGBl TR an e QR TR
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view of not. t.onno ld.lo?otru, ‘does not show significant

mpmvuom. ror every kilometre that a vagon moves, net

L I L T I N . T B T

tonne kilometres performmed nl ahout 1115 in the fifties

LI T} o - - e o N

and ho*urod amund 12,5 in ncont t.imu.

Factnrs Inrluencil_ag Fnpty Wegon Fo!emerm
1. &iggi_rg Pettern on_the Ket.gg!
8. Increas!ng gmganco of bulk 1;35;

A good dul of empty mvnem; uku place on account
of tnrnc mhalaneo by dincueﬂ,.duch is basically a
function or thc spatul dist:*bution or supply and demand
points! tor :hipunu. Thus, the® nﬂ.nn are comp.lhd to
ROYS apt.in “haok from the unloading ‘lrou to supply the
needs st t.he lold.tnz points. In’ Ind:la, we have consideradle
movement of bulﬁ commodities our long distances. The

1ncnu1n; inporunco of dbulk mnmnt to the total move~

h.!l

ment has eontribut.od to growing upty movenent, The

e f g

peroenugo or‘bul.l: to total has been st.udily increasing

w o wae M kn We e R AT W v

from 55 per cent in 1950-51 to around 83 per cent in 1982-83,
This trend 1is shown in Table 5, .Ta cater %o this changing
campoaiumr of tnfﬁe. the rail mmene hat been sought

to be nchiend “in block rekes/unit: tmim. uhich is more
ooonou;c;l.;p:c:l“afly‘ t;h;n Mt};oro :l; a i;rgo ;almo of
trlffic Po be urr..d. At presemt, nlnoit 8ll the iron ore

and a mjoi' po:t:lon of coal and n;lneral ou movenent is

being cnrr!.od m block nku 83 can bc uen from Table 6.

. ¢ .
e -i. A-.'.. Aot - I
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Teble 5 3 Percentazs of Bulk Movemens to Total: Movement
¢coma1€’1-)

. .
PR H x ...i :.‘M el LI

rur, oo reeey = % te Total
1950=51 5%.20
+1955=56 - - 58, 20
1960=61 61,90
1961~62 . 67.41
19062-63 68,32
1963~64 - ,63-_- 30
1964=65 67.32
1965-66 66.1
1966~67 70.58
1967-63. 72.10
196 72.95
1969-70 T2.55
197071 70,36
1971=72 - 73,18
197273 75.63
19 ‘-75 .
197677 83.56
1977"'78 4.
Yo rootd e 85
1980=-81 85,71
1981-82 86,77
1982-83 87.85

- 4O o) W W T W W S O W o - W S s -

-

‘rable § ' novmnr. u Block mm (1982-83)

o A!
----—ﬂg---------n----

Goumditr P . Ll e T :." to total - . ...,
movement
St i e et i a e B b dbadl ot s Sl
. .—w‘ A et 9‘0‘ o
Cement ) ' 81,7
imn-on , d“ T 12‘(’).30,
anganese Ore’ ™
- Mineral oile . . .. . ... . 9,60,
Toodgreins 74.00

;- Raw material for -tul Plants 97.1.0;
" Finished products from
stesl plants 66.00
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-z Foreever, the averege lead of freight traff{ic hag
been increasing sharply. It is observed that the aversge:
lesd (for all commodities) has gone up from about 560 kus.
in 1960-61 te about 750 kas. La redent. years.  The ingrease
has been very substantial. for certain commodity-groups. " For
inatance, in the icase of foodzrain traffic, the lead ..
fiucreased from 760 kus. in 1960-61 te.abous 1250 kns; 'in
1982-83, In the case of cement it has doubled from ajout: °
360 ims,: te nearly 740 lms. : As for fertiliser traffic, =
the lead went up frm about 675 kms. In 19695-66 te about -
1150 lms, 1in 1982-83, - Evean iron and steel treffic-hes. & . -
lead of sbout 1100 kns, im. recent: years as againss: 700 kas,
in 1960-6l.. Only in regard to cesl traffis, the hversge ..
lead has. come down perginally ta 570 kus. from. about.650 kns.
Such, unidirectionsl sovement. of commodities (and thereby of
loaded wegons since. tha-.n‘;u, have to bs. sert back ampty te
the loading peints). results s & good deal of empty movement.

b, . .Decresasing Imgort.angg of the Metre Gause
wompon nt. and th e Proble

Lmt.hcr .ract.or thit npﬁnm to havc contributod to

. e |
B BT . 3 an il

incr-éfnd anpt.'y novmnt 1. t.ho tnmng ahar. or good-
---. - |{L( ; b

tmt.tic on t.hc Hetro Gaugo ucuona uit.h ahxru'te tho
Brold Gnugo taking placo. Although t.ho Mot.recaugc ucr.ionl

! o v F K

munf. .for neu'ly 42 por cont. of t.hc t.otfll net.uork, thiy

oy

elrry on]_y about 12 por ccnt. et t.ho t.ot:!]. 'frcight‘tnftic. '.'-}

- .&g.....x

Whﬂ.o v.- aharc in t.ho t.oul rroight rl.ou m‘tom or the
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°ma£1ng"tonniga wis around 25 per cent in the early -
Tifties,” its share has been steadily decreasing and is st
presant ‘just & 1ittle above 10U per cent. Even when this
aspect i -oonsidered in terms of the loaded wagon kilo~
metrage, its’ share 1n the total has declined from: 24 per
cent in’ 1950-51 to around 14 per cent in 1982-83, Although
the coverage of the M} network is not much less than that
of the B0 component in tems of the mute kilometrmge, most
sections of the )G are found confined te certain: 4‘3%7 o
populated arees of the north, the extreme west and south.
Consequently, & 'gnood amount of traffic 1s of the local type’
and invelve' shorter ‘distances than on the BO, : But ‘since’ .
‘these aress have not figursd prominently on the industrial
mep of the ‘country; 1t has resulted ia &' constint and large
"scale woveuent of goods such as foodgrains, ‘agricaltursl
goods, manufactured ftems between the MJ and B3.: This has
‘also resulted in cons{dersbls empty movemend of wagons in
‘#nd out of the transhipment polnts,: ¢ "¢"0 LL0ar juie D)

"' There 8re’nearly 100 transhipment points on the 7
‘Tndian Te{lwey system. ' Out of mearly 10,000 wagons loaded
daily on the Metre Cauge, 47 per cent represent traffig
‘moving within the M} area ‘itself, " While 21 per cent 'are
‘loaded with traffiec sent out of the Mi 'area, 37 pertcent
‘represent traffis moving ‘into the MG aress, Basically, the
problem with regard to goods Sraffie et these points is that
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$nvolving coordination ia the availability and placement
of loaded and empty stock on the two gauges. This problems
arises mainly due to two factors ¢
a} Difference in the carrylng capacity of the
wagons of the twoe gauges svailable for interchange’
‘of gnods, ‘
b) Unbalanced movement of treff{c necessitating

empty haulage,
From the Broad Gauge {BG) to the Metre Gauge (M3), tranship-
ment from 1 HG wigon would involve 1.8 M3 wagons, while
from the M to the BG, 1 MO wegon requires .8 BG wagon. For
instance, to effect transhipment from 50 BG'mgdn; ‘90 empty
NG wagons woald be required, while for 90 }0 loaded ones,
72 BQ empties are required. Whensver the traffic in the
two directions 1s more or less balanced on M3, it will be
necessary to feed BG empties. But traffie is not quite’
balanced at all transhipment points. In fact, it is
observed that @ gond deal of empty movement takes plade in ' °
and out of the tranghipment ‘points. In the case of the 15
rajor transhipment points, it waa observed (in 1982-83)
that, on an average, around 15,000 wagons are sent back ’
empty &and about 10,000 empty wagons are received st these
Places on the BG side every month, (n the M3 sgide, the
corresponding figures were 5,000 and 20,000 respectively,
Thus, the existence of the gauge problem necessitates move~
ment of enpties to and from the transhipment points. Normally,
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when empties are constamly required at a particular
trenshipment polnt, 1t ia_purul to keep & close watch on’
mvmmt.s on nearby aech:lona. Eut more hport.ant.ly, i 10
- Becessary to know the dauih of the at-ock that can be made
anihblo. . It would thon bo pouiblo f.o pgnlnu movement
of traffic such that, mo s\ar‘am.-.i! ‘1%!94»,1»0 £ wste.
But the problem of synchranisstion of sn equivalent. mmber
of wagong of suiteble trpes of fhe.twy gauges, remsing s
romldable one. To the extent, that detentions. to wagons,
are to be W, i should be possible to provide arrange-
ments for releasing wegors:and keeping goods stored until
they can te worked swsy o wegons becoming svailable, This
would, at_lsast, eliminate working in empties for loading
at theso pointl-j L
Seagonal Yov Egggl

. 'nu amomut.y of cemin tyres of traffic flows
is also an hpomm reagon for tho exergence of empty. .
£lows on, tho nomrk. This is spocuny true of, camodltiu
uko foodgnim. rorulizcro.

Freight flows and dnmd pattems on. the Indian
nilway system also exhibit a seesonal effect. . But t.hia is_
true f,ﬂ?ﬂ?“_.ﬁ?ﬂmdﬂ.t groups sad the _Ph-_nm?m._._ is more
closely nhtod ‘to climatic considerstions. Normlly,
nearly the wholo of tho country axporlcncen the wet season
ber.we;n July and S.ptmber and this is the slack sesson
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could be & big faotor in meintaining & timely and adequate.
flod of wagons from the swpply to the demand nodes, It is
possible that terzinale meintain excessive inveantories of
vagons in thelir aress as a buffer ageinat the uncertsain~
ties of the supply and’damand levels, . Here, unreliability
is the direct cause of the problem of utilisation since:
wagons kept in inventory are for the most:part unproductives
{; - Within the Indian railwy system,; the - -railway.board ..
is at the apex of the -decisied meking process, 1. It coordiw -
Rates the policy making . as well as.the executive: functions,
In addition, the hierarchical process gsonsists of both: - .
horisnntal and vertical: dinensions of -control. . Tho hori~
sontal divislon is generally by.functionsl aress such as .
iavestnents ia tracks and mlling stock; price policy, and
opesrations and mintenance. "The vertical contml divides
soe .of ' these functions.at the level of the centrel and ;-
sonal responsibilities. -But as. pointed out:dy one of their:
recent  studies on Fanagement Develorment Perspectives{l1932),
the devolution of powers to lower: levels of .authority is.-
more & facade than a reality, - There has been an increasing -
trend towards over centralisation snd fncreasing concera with
day to-.day.functions of Rallway operation dnd management.
Naturally, policy and:strategiec planning occupy & back seat .
in dscision making. Zona) Railweys in practice have Deen
made o work as subordipate offices with: daily accountabi=
ity in operstions.: This spplies equally well regerding the
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zonal headquarters. vis-a-vis the teminala in the area, We
would have mre to say about this aspect when studying the
terminal at Pune, -
3. Special Purpose ¥agons

This aspect.is closely related to the operational
strategy as regards. the bulk items is considered. :These -
wagons are generally put into operation at the request of the
shipper and results normally in better service te the shipper,
At the ‘stme.time these special fleets usually ixmply greater
levels of empty backhauls for the railway because most of the
commodities shipped in these wegons move only in one direc~
tion., On the positive side, these wagons pemit faster
lond_ing*w&lqg_;lving,, have greater capacity but these restrict
flexiblility- in the distribution of empties on the network.
On our milway system, with the growing importence of bulk
items, the reilways have been trying to adapt their supply
to the emerging demands on the network, Earlier, prectically
81l the goods traffie was being ecarried ia geneml purpose.
wogons. DBut in the psst two decades & number of new bogile
wagons with emphasis on higher payload and facility for load-
ing and unloading special typssof traffic have been put into
service. These include BOX, B(X, BOEX, BOY, HOXN, etc..
While these constituted about 10 per cent of the total wagon
stock in 196061, the proportion was sbout 60 per cens in
1982-83. Theoretically, there are specific uses for which
these wagons are meant. But operetionally, it 1s found that



1&1’61)00&“ “of -the purpose for which these wagons ‘were
designed 'for, they ‘dre from time o time used for othep ¢
purposes ‘is-and when poseible depending on ‘traffic needs.
For instance, ‘foodgzrain loading’'takes place 1ia coal enpties
11 -the nonrnmisnscol’ months; especially 'dn-Punjabdb, - Rakes - t.
éarrying ‘steel and Lrom: té the west dring back salt to:thé-
sastern parts. ¢ However, siice 1% has -often-boen observed

that ‘wagéng are hauled sé-eupties fra¥ various parts Lo the
Bengal/Bihar-coalfields .eved whon suffieiont traffic fg: -t~

_dmthe
awaiting clearante; such'measures ds:Rot sees. ts be mAture

Y d ot S {e C
of Gny ittempt sdv@yasemsblentbinsining utilisation of-

ermpty flows, -

¢l O preliminsry 'cbservition, it is ‘nsted that aldcst
2ll the sectiong én the 'trinkireates and ‘those leading eut
éf the minerdl belt inithé east aécount for heavy empty
flows., WNe noted In Lhé first chiapter that nearly threev i,
fourths of ‘the freight traffié’ s 'consentrated on this pirt-
ol .the natwork; > Mordover, witir-passérnger servisces deing
provided on"a lirge ‘scale, thesd sections are satirated and
eapaeity wilisation f1s#7as high a8 90 pesr cent on most &
seztions. “Thus; & goed deal of capacity is '*prunptod by

g‘

v P

supty flows.
The dominant flow '‘of° empty 'wagsns i3 towards the

coalfields and'other minihg érets:-1n the esstern part (oL "

the dountry;! The largest condentration of sodl reserves -is
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-in Blhar, West Bengal and Madhys Pradesh,  In additjon,: .
‘cotl reserves are also found in Orisss, Faharashtra, Assam
_and Andhra Predesh,. The southern states of Tamil Xady,.
Karnataka, Kersla and Andhre get .nearly 80 per cemt of.
+thelr coal requirexents from the Andhra Pradesh coalfields.
‘Thus, the mpty flows on the major youtes of fouthern, reil-
why such &a.the Madreg-Cochin, ¥adreg-Vijayawada routes are
4Sowsrds the A Py Coalfielda.  From the westera states of
Maharsshtra and Gujares, which-depend mainly on the Western
coalfields in Maharashtra and the Central ¢nalfields in
Madhya Pradesh for theiy requiremert s, the expty flows are
Sowards these cosl aress. - A good deal from .-.'b'euu.'n- -Railwvay
-moves to Bina and then on to Katnil: to be passed aon:te the: -
-goalfields, .As regards empty: flows on.the Centrel.Railway i
.done, one strean heads towards Itarsi and then on to(Katnl
and the coalfields while another is ia the direction of
.Viardha towmrds the Nestern goalfields. .:And from the north,
the major empty flowg sre on the Amritgar-Howrah mutes (via
.Delbd and Lucknow}.on which sqme sections predominate,, -, .
Within the South Esgtern Rallway Zsne itaelf ; besides the
flows from other.reglons, there is a good deal.-of flowg..- . -
:£rom the steel placts. ,The coal-for. the steel planta agcount
for nearly 35 per cent of the total coal traffie on the: -
. mmilways,.” But shese:flows: do not .involve long distasges.: -
Sxcept far coal suptiss which return’ from the Bhilai steel
phn;lnt.o‘i:ml fields at Jhu‘h:nd Karagil which.are nearly
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700 ks, from the phant,  Asopriing to Siddw (1983), vhen
public sectar steel plante like Durgapur send Rourkels and.
later Bokazo oams into existence, infrestrusturel feacilities
were crested to fecilitate & cirsulate movement = wagons

to h;ﬂng aral to Rourkela and Bhilai and carry back {iron ore
from Bubejemda region. In prectics this did not happen.

The main resson wes thaet: the quality of ore was differeat
from the ore depired and conasquently empty flows could .
net be used s visuslised. From our discwssions with -
officisls in the Traffic [ rectorste (Coal), we cams %o
underst and. that some sircular mvemsst doss tAke place at
preseat in regard. te movement:of raw materials to the stesl
plamtis. Rut ve were-umble to gst more degails of such move-
pem. We fecl, however, thak this sopect ‘needs $o-be looked
into mere closely mot oniy from she point-of Wiew of the
exioting pastern of movements but siss the efficiency-of
sxtoting linkeges from & brosder perspective. .

ARt her aigntximt,ﬂou is the flow of empties back
to the-ires ore mines. -Besieilly, the movement ef iron ore
is for WMo purposss:a) production of stesl, b} for expert.
The mavemas mr;'uéort.,. ig much more then for doMestie camsump-~
tion, Ageim, a8 far-as domestic: neesds sre cancerned, the
moremanh_ocaurs within s limited ares, Theze movements are
neinly coafined to certain ssotions of she Soush~Esstern and
Eastera Raiivay Zones.: Gn the other hand, the exportiare
an:'}&m pATLs sitmated on the eset ooast of Imdiac. -
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One‘ et ream-erigfnates frosm Bailadiila«in' Madhyd Pradesh and
heads towards the Vishakepatnsm port whila anozmi-?‘--a&(fa?.‘“"{’
on the Maxdras port’from the Bellary-Hespet area.  Both these
movements involve signiffrant emptj movement back'te the
mines,

“oit Theve ‘are flows of enpties. towards major ports-such
as Kaadla,'Bombay, Nadras.which Are fed in'to satisfy needs
arising but of “laports..-ia fa¥ as Kshdla'ly éoncerned;‘there
1s'a’gond deal oflempty movement:on:the'droad and metre:fauges.
In case of Bomdey and Midms, while: some of :the worked ia .- v
ewpties may Ye' required for th.t:fu' -originating ot these ",
points, loading of lmports &lso' eenstitute -"eueundl«»:n is
often potuted but :thak-Eany"offour major parEd 8re pressed
into'sérvice for handling tieffie’ From end to distant ireas
whan'logically they ought to'be muted through’ ports eloser-
to these sreas. ' This has béen melnly dus’ to ‘the poor infra=':
structure’ at-these” ports and most often die-te the econgestion:
8t certdin ‘ports.”’ For instance mccording to the Rallway . &s
Refoms’ Committee, the port of Bombay handles {even nn & :¢-
mrmal bisis) & gosd deal of traffic-Trom nther coastal 'states
of Temilnadu; Xarnstaks, Andhre Pradesh, ete.,' Thim would :-
naturelly invalve movement ever lang’ distsnces’(bften around
1000 kms, } and Heed to’ move special. types of wazons in and
out’ of 'the ports to” take core of the special noods of - various
types of tarfis.t- m'c;agan,rn‘lmtwbo nated that larger
fesuss’ Buch:as develorment of ports visea=vig the sreas that



32

they serve, the attending ciongestion; 'std;,  come-inte -
focus and Aeed $0 e looked into in greater detail, -

vi . -One disturbing feature of empty movement on the net-
work 1s'that there: are heavy éross flaws:of' ampties oocufing
fn certain.segments of the netwerk, -especially the Westem,
Eorthern aad: SoutheEsstern parts,:~Ia the cass of cross
fiows on the northera belt; it: is observed that in.-theé :
Punjob area; the feodzraim offering is very large. :The
fnward traffiec {inta these -areas) . consistSminly of .cnal
which ¢meg in-open waAgons,:: As & .resuls. cevered smpties have
to be worked in from other dii'-':uions.auch a8 Lucknow, ete.,
for.losding of even sponsored foodgmins. As & pﬁliey
measure, it.is accepted that such commodities:-wauld he::
loaded in open vagons in- fair weather,  To that .extent;
some expty haulage 1s aveided. Y Although i¥.wag Rot possible
to gt the exact figures, we understand from Boasd - officials
that betweed Hovembsyr and April (dry season), ‘such ¥ “practice
is aliowed, - Besides; 1f 1% ‘1¢ possible to maximise loading
in covered wagons ‘of m commodities moving iato these areas,
then the problem of working in empties coruld be aveidud” “But
this may ‘mot be leasible on & large ‘scale becauss mechanical
handling ‘of iteng such'as -coal, ores, etg., would not be
pouibh- t.h tlu iutcm updxt l, the need to move out

) [P ‘_ﬂ\l- - ket - 3 ﬁunw “s - -

coal anptips and Iii-;m back mpty tank wagons to Baroda and

EA A TN RS SR - I WA S T
crwond mpuu to the plrl’.l results 1n cross hllﬂ.l.
R R S S A £ 7 '.-.-44'% W Le e o waw vice le

Bmunr, in the south~eastern sector, th- heny cross flow
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of empties ig surprising. This 1§ because the flow in
both ways u moatly expected td.consist of open empties
moving between the steel plants and mining areas, though
the movement. of eonl mpttea .tron other parts.are also to

. U S
be :I.ncludad. lhpt.:l.ea gotng 1n- and ‘out of a station at

. .-‘d 4
P 3 uv:"’!-..,g l*,y

t.ho aan t:l.n an in mmplo o.f: e cmss-novmne of -
expties. - l_ionthly figures from the Manuals of: the Hailway

fn (R §

Board alu :I.x_ld:l;ato au?h a crou flow t.akin; plncc at a
mnber or m:lortemimh on thc ;;twork u a wholo.' l'or
imtlnee. tho tomhul ‘ot v.adi Bundlr despltchu loro thln
1500 ompt;y* \ngons 'while 1t ":receives abgut 1000’ npty wa gons
on an avorago cnz_v month.

_o Ho an mtpo;;ibly ;ay more unless details of wagon
typu molvod in’ the flou aro auilablo. ¥hile crass
haulag. 1n ccmin sepent.s my b- nocesnry to take care
of tho demd l.'orA upecill wagun t.ypu. ;.r. u oi' plmount
hpom::;; i'.;aga;éid crou mnni.ng c;.fﬁ unpu n at t.ho same
ti.m. Evoryf;:oaﬂbh d‘forb lhould be uado to d.u loads
to all empties which are being’ supplied to feed loading
points. It would be useful té initiete detalled studies so
85 to give a better Insight Iinto’this espect of the larger
problen of-empy movement.®

Relat 1on° between Empty Movement 7
angﬂl‘um un 'I' e {Lapon cl

Turn mund uu 1- denmd u the aurago t.in takon

E- N RUR S e

by a wagon ;m tht t.i.mc 11; 1- loaded till tho timo lt
pecures its next 1",.‘4-

T
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Lot

:  Typlcally, the sequence of losd to load tura yound ..
time. {or wagon cycle) is as follows
1. Shipper loads-the . wagon: .

per motifies the.railways that the wagon &
oaded and 1s ready to move.
r.--"" e - ::‘,.{ ‘.‘Jy i LfA ey

3. ‘ﬁailmys pull loaded wagon froa -hipper's cidinz
4 -and nove: 1% .to . the texmindl,-cr ., wu duure sg cueds

-4a 1 ogon 1. processed for:outbotnd movenent from’ .
teminal,

Trotbelr e
5. Wagon is hsuled to intermediate yuux yard by trein,
coan AT L oy st A0 8 e e 0 Do T tara
6. Yagon i- processed for outbound :ovmnt from
~oa ]l intermediate: yard, o

7. :Vapon 1s:connected to'train for destination. .
t.e:-inal..
I R & 1 L -

8 Wagon u dolturod to receiver's siding,

s P P AT NG OBE L L&D AN

9.' Rocciv‘r wloads n;on.

Re oo el wiooa s e

10, wagon u nhuod ror dospatch. )

casa L

1, Rnilway. uai;n dnstlnluon t.o mpey wagon,

TS R TE LT UL <% AR R SR W3

12. Bnﬂ.mn pull. mgon :rmn ucciur‘n lid:lng.

I £ o Lo Lookwiesd agorih Lo e f oo

13, !hilunyo deliver empf. Aio ncu ahippor tor lcadmg.

N RLSE E LA e e T 1wty Lot ormy oum o,

Thua, each wagon goes, thmugh & sequence in the

¥

mm of & li.ngh wegon cycle, O most_railway systens,
® mjor part of the wagon gycle s spe.in terminals,.

yams! .e%e,, shile the tixe spent in transit is amll. On
the Indian n;l.vay system, nanly .82 per cent of the turn

il

round tune of & wagon h t.ahn up b} detention in marshalling
yaxds, éonmh:’ .'ti‘:’..‘ﬁ l'or oxlnpll. in 1982-83, out of a
turn rund time of 1 12.8 days only 2,1% days were spent on

transit (both loaded snd empty}.’ The rest nf the time includes
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‘ time spsnt by an empty wagong for being loaded, despatched,
etc., (S5ee Figure 1)

Basically, the turn-round time is a function of a
shole seriss of factors ¢ time spent in yards, terminals,
tre:sit time, otc,. It is only to be expected that though
the empty component is not significant, say incresse leads
to an increass, however merginal, in turn round tims.

In their study (1985), Rso and Srireman observed
that thers is soms sort of a trmde-off between the tum
round tims and empty wagon movement, In the context of the
analysis of opersting policies, they considered, average
loading, speed and empty movement jomx (or scheduling of
empty wagons) as pnlicies available to the rallways while
the turn reund time is exogensously given in the sense that
there is no possibility of manoeuvrability in that dimension,
given the present efficiensy of the systes. The response of
the railways to increased congestion and turn rounid time is
to increase the average trein load. But this my be reduciag
empty movement at the expense of the number of hours & train
is on vheels during & day. The results are recorded below,
The estimation was of the sewmingly unrelated regression
type {Zellner's SURE).

TL = = 1,34 + Q37D » Q.23 TAT
(6.66) (2.75)

WK = 5.5 + 0,21 T - O.75 TAT
(8.66) (8.61)

E = 4,23 +.10T - 0,46 TAT
(3.29) (3.97)
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where . R2(McElroy) = Q.89.

TL = average trein load

D = . fet Toins Kilometrss per mute Kilastre
TAT .= . Turn round time (in days) |

WK = Wagon kilometres per Wagon day.
3 « Tariff per tome (in Rs.)

E = [Empty to Loaded Wagon Kilometrage (%)

whj-.‘lo ;it is reuonable to say that the "x;e's'\ponsc to inoreased
tum mund time eould eome in the form of 1nprovod train
loads or 1ncroued romuon of bulk rnﬁos. it i3 to be
not.od t.hat such a r;sponao has had a poa:lt.ivo effect on
‘ouxpty novmont. From Table 7 and riguro 2 we note that the
turn round time hu ‘been gradually mcreuin; in the early
yoara along with t.ho increases in npty mvmnt. But in
t.hc lut decade oz- so. they have tonded t.o sving in opposite
diroctions. T o

" 'The retlways in their atteapt to maintain the tur
‘round time vithln naaonablo 1linits han ’increaud empty
':mvemnta since additional » loadingsarrect the major compo-
mnts of the turn round time such as detont.ion in yards,
-.t.ernimh. etc,, mch more than the empty mvemnt.'a
‘influsence on the ’minor component namely, the treansit time.
*In other words, operatlng policies are gearcd to the releass
ot block rekes and directing them back to t.ho unloading

pointa and thus lnvolv:lng huge flows. men thia, it is to be
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Turn Round Time and Empty to Total Wagon
Kilometrage (Broad Gauge)

(days)

1960-61
1061-62
1962-63
1963-64
 1964-65
196566
196667
1967-68
1968-69
1969-70
1970-71

1971-72

1972-73
19774
1974~75
1975=76
1976-77
1977-78
1978-79
1979~80
198081
1981-82
1982~83

13.3
1.3
15.1
15.2

- 13.3
12.8

Turn rbund.tinc

Percentage of Empty to

Total Wagon Kilomet rage

i
- e am S m dm W @ S o e W e o

28,2
31.8
30.7
31.3
3.7
31.4
30,9
32.5
31.5
32.6
1.1
29.8
29.2
30,6
30.5
32.3

33.8

33.0
31.8

30,6
31,0
3.3
32.7
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noted, has not beell done'efficlently.: This:pattern of loading
has not resultéd in'signiffcant reduction in the wagon etycle
period. - "On the ether hand,:inciveséd bulk loadings have’led
to greater-detentions- in lsading:and inleading points, /Given
below 1s the result!of regressing ithé tum’ yund time bt enpRy -
movement; bulk'loading and the' wagon mobility fipures,s:
TAT = 16,76 - 0,10 £ + 0,16 BL -~ 0,17 WK
red dtennting. (0,99) 2:(12,06) *1(6.58) -
JB% 1m.-0,87 : SoD-Wigtatistles moil, 5548
~whore !
TAT =Tarn round time,{days)s :
.i;';l.ﬁhntx;&e';;hn«n movement (%)
(Bl #3Bulk: loadifigs to-total (%)
«WR ="Wagon Kus.-per 'wagon:day, -’
We ‘notice 'that though E’occurs in the squation idth‘a‘.t.ha;’
nezative ‘pign, it 18 mot significant., On the ether hand,
BL is signiffcant and heas a’positive’sign,  Thig only :i.:-
niﬁf&rcéi*o&r srgument Gbove that ideleysat various psints o
have & very significant affedt on the turn round of: &'wagon,
Increase- 14 wagon mbility as fepresented by WK also has a
significantieffect ‘on' tirh round time-but 'the’ trinsit -compo-
nent being smell, St ‘has. only a'merginalieffect; .- tha
f ¥ U 0iven the ‘currentistateleflefftelient sperstioniof i
the ‘railway system, it.appearsithat any attempt te utilige
enpt Yy flows wyuld incredse tumh ‘Found time 4 such un extent
that supply” of “wagons: for major users. could be: jeopardised,
Int reduction of special types of ugonlﬁt; cater to budk
traffic, policies of unit train loads and despatches have
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_ nnt brought. Saboul significant improvements in wagon

- At e pe oV

mhﬂ.it.y r8s .u. has not bun poss lbl.- to-bring -down deten~

-

f T e o “Hint L, e
tions en route as also' in temi.mlq. hmma ‘context, it

b mF X M AN e TR W R Ma gu eAa ae W YR o W W am W W W - wk . oy e W

vonld be useful t.o note the obumuonn or t.ho Rallway

-~
Rerma c.cmzst.u (1933). According to 'then, Mughalasare{,
whleh is the biggent of our marshalling 7nrds. has been

handlln; fover wigona in recent timesbut then have suffered
Y

Mmaud deeent.:l.onl. In regard to tominlh. the Committee
~ Y "?3"’

oﬁmu that tba rtihnya hnvo been toa p_reoccup:lod with

iiiiii e

novmont. to givt :Im: thought to provuion -of terminal
N hf
fngili.tiu. 'rhu., they claim, is the bizg&st bottlensck.

Utiligation of :...ug gn Capacity
In this stction of the (hapter, \u tako up the

measurmnt of utuimion of wagon capadisy in the past
t.irg dacadu in tems of the messures propoud in the

e ;4 )
mroductory chaptor.

. Bef'ore takipg up the proposed aeuuru, we consider

,t-hoxtmnda in -uauru currently in mo.w Mgnros for wagon
ulosiétru per wagqq day and net tonne kilonotma per wagon
dly.fm 1950=-51 to 1982-83 are given in Tabh 8,

"‘}-1

It is noted t.hat thers is an initial rise in both
“dimensions dxwfnﬁ a higher percentage increase upto the
20d Plan, Thereafter, there is a downward trend till 1976
and 1977. Once again, there is & decline till 1980-81
after which they have registered improvements. A wagoa in

1983-83 covered daily, on an aversge, :Wl. Kms, while it
6 it
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Table 8 4 Wagon utilisation:(B.d:}) -

R i T I B R R R I A =1

Year kagon Kns, por Ret Toanne Kms, per
TElew Lo LLAWBgen dRY . LR IWegoRn @Y v . b 4 0

corrpes e T Tar? Wpgey s ipl besrd s Fhane [
1950-51 62.3 710
1952=-53 66.7 726
1053-54 : 645 721
1954-55 69.7 o0
1955-56 . (74,5 88s
1956~57 76.9 932
e S
1959=60 76,6 670
1960=61, 76.9 998
1961=62; +P6ad - Q73
1962-63 764 L007
1963-64 1 76,0 987
1964-65 72.0 92
1565766 '+ T3l - 040
1966-67 70.3 89
1967-68 722 55 .
1968-69 72.7 905
1969=70, " PBab" ,916.
1970-71 73.1 907
1971~72 T4 935 -
1972-73 74.4 9413
19 73'7" 67. 2 . 83 7‘;
197475 70,2 911
1975~76 ~76e8- - 982,
1976~77 81,2 1019
197778, 1.9 1045
Eem: B3 77
1680~81 3.4 986

1081-82 .83.7 mnmiz
19.82-8y . 89aA. § 23
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per.l‘omd on en average, tranaportation services oqulnlont.
to moving one tonne of* frelght over &' disténce of nn kms.
“hile the Lntroduction of higher capacity wigons and sharp
Tncreases 1a lead have contributed to these increases, the
‘®bsence of significent changes can be explained partly by
the deterioration &{n turn Yound time and the average: speed
of treins remaining atagmnt despite changes in:mix of.
tmction, ' Thus, want of nprovmnt of wagon mobility: -
‘rexains a recurring problem, "¢ CotaL LLi2 it g

' 'We' noted etrlier that there is's need to explicitly. .
messtre utilisstion of wegod capacity.! It 1s important: te
‘exanine the aversge wagon from the point of view of loaded
mOVement as & part’of the total movement and also as & part
‘of the wagnd cycle, ” For this ‘analysis, ‘we ‘consider the
uverage Broad Gavge -wagon in terms' of & four wheeler unit.
It ‘was not possiblé to exsmine 'wegsn utilisstion at s moTe
‘disaggregate lovel {by Ywagnn'types) dus té the: ‘non~avafila« .
:bilitf of “data,’’

‘1s€ Meagure '™ -

tonnol of capacif.y :I.n t.nnait

T W Vigw 13 Laasw he s, 1

j rra" :
Averare load x %uged transit t:lmo
avergge capacity '~ lsaded ¢ empty transit . time

‘Capaecity - b g mes ‘oI ne Tren 1t.
capacity av tonnes of capacit.r avai
e d PR, LI e TR DL La Y B b thae & T
avers a x ;gaged t;ansit time

average capacity tura round time
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N The average load and average capscity of: & four,

e 1,.“&

whesler wagon were taken a&s appropriate for the analysis,

;lheso ﬁgum u addit.ion to ,nw ot.hen noccasar] for opur:

. m
neuuremxt.. nre glnn in rau. 9.1 The: ;olded nnd anpty“
trensit tines were Enaicmud as’ Tollows

A o kR O A W A A gR A AR A G el Wt TR e e

Tho aurago lead of freight t.ra.tfic (u.) on t.hc

-

B.G. socuons givu t.hc?anrago lead ot a J.oadod ua;on. OmF

N A FEEI W) P ‘ac ) RS ¢ Teud

tho mher hand, the product. of-the t.nrnnpund and the wigon ,
Kis.- per wagon: day (). glves the)total laad thatis wagon.:. >
hu”to o) t.hrough in" the coura'é or a ngon cyclt (t.urn round

lh

ti.-o). 3 Tholqnpty ooinpo{:ioxt or the hadJEL) can in wrked
out aa s

7.7 L e AL = KL 307
n t.hcn enlenht.. t.h6 tinc uken (anrngo)f to oour t.hut . ?

T 3ai &

dist.mces (LL H.) by dividing thn by tho lveragq spec¢ or

) R £ fopd L g oan

a goods t.np,? nxh,;ag.t.or ﬁ.;\u.- may gop_ibo the most :;
appropriate. ono -.‘lncn it Mchdd the detentions’at udingli

e A .8 L. b Ly L Ler
intemdhto ylrds, et.e.. lbreovor, we_Aassume Ehnt the

& o \’ b 1-1—1 ¥

apud- ut n.loaded tnin énd an supty tni; are- g.h, samey-:
Discugnsions’ vith Board. ntficiall could kot give us any hi‘ in
thi- utt.er. Ono vieu 1: t.hat t.ho -p«a og en &npéy goo&n

RE LR i3

u-u.p h grentor since t.hc abuneo of leads onnbhq faster, ;

wvemeiat. On-the other hand, It was .toltt that. t:ho?upt.y ‘train
SR IR gl ' TE & 2d.4
5.- normally git‘on hastjpriori‘ty and thu hu a nuch lo\ur

speed. For our purpoao, they sre assumed to be the nm.
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Teble 9 1 Figures.for Meeaurement of Wagon Willsstien.

CHOME A Y 2 B EALTE T "R D A A R L S DA S St AR 4

-------------‘-------------w----

Tear: - i.Average ‘Aversge :.Average .Turn. : Wagon' Speed of
¥agon Yagon Lead of Rolmd Kns. Cands
-t s {hoad (im Capacity Treffie Time : per - . Trains
‘toones) (in (kms.) ( dan) wagon
U S - tonnes ) dey (h./hl‘.)

'------------’-----------*-----'

Yy ’b Y R A T e A.:?' P L '-’ v ‘.-’ T ,:-

196061 18,5 2.7 572 1.2 769 16.1
1961-62 /" 18,6 "'*2.‘5.0"’"”*‘5"568” 115 % 6.7 T 15,7
196263 + 18,9 - 22.2:.¢ 7.558.:n W.1Le25.0% T6e4. L -.15.4
1963-64 , 18,8 , . 21.8 ... 547 .. 1.0 , 76.0., ..15,5
1964-65,{ 18.6 z;._gh__ 5% Lo 720 159
196566 18,6 ~ C 21,07 st 18 1.2l 164"
196667 18,5 “ 720,97 **g5511 2a2.3°<¢'70,3° L7716.5
1967-68  .18,15+ . 20,8:47 58] %i: 12,7 & 72,2 7.116.8
1968-€9 ., .17.9. ; ..20,7 .- , 582 . ,12.6. .7R.7 ... 17.5
1969-70 179 . 205 . 585 = 12.6 7.6 | 17.7
1970-71° "~ 18,0 20.6 as o133 na T 1ne
1971-72 " T17.9°7 22006 "1 @41 11413080 T P41 0 18,2
197273 5 o709 - 5 20,6:0 .. 640 2 : 335 .. T4ed .. ¢ :18.0: -
197:7 ,, 179 19,7 . 630 . 15.0 _ 67,2 1.3

1974=73 18,6 22,4 655’ M6 702 1.4

1975-76 “ ""18.9" zz.c“ 636 U 13,57 ¢ 76.8 - 17,8
1976~77 = 28,93 1 21,6 ) 1626t 13,00 -8l.2.. ¢ 19.8
1977‘785119'0 .a,‘s.fz‘:f G 1659 LA 1"3 810? Q- 19-53-
1978-® 199  22.5 663 4.3 759 19.6
1979-80 "7 319,17 7 22,8 7 “€91° 15.1  73.3 19.5
1980~81:2:-19,% i:.:22:3 % 695 L 0. 115425 T3k . 197
1981-82 , . 19.3 . 21.9.,,} 79, ., 13.3 . 8.7 208
1932-33 193 223 694 iz. 86.4  21.4

AN L R Ewci@W L 5 £h. CROCECY e AT

----------‘--'------------------
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~ . Teble. 1O glves the total lead (L), the empty lead (EL)
and the corresponding trensit times Ior tho loaded nnd npty

Lo . EJ o o o e - -~

[ - - - - 'S -8 L - "~ A o N

camponents .of the toul lend. ‘r;blom nve; the éfiguru |
cbtained for tho tw_n ueums. a l'hesc trends *aro prauntod |
R T * - "' }

graphically 4n ngm 3.

~ = ~ The ﬂ.rst measure essentially gives the percentage of = -~
tonne days ofl capacity provided by the wagons in transit™ :
shich ws uud. ¥e observe tm the Table and the figure ¢

t.hat. :hon have been ai.gni.ficant Mnga 1n the -uf.iuaation.l

€4’ 2 ) Lol tE

In t.ho sixt:lea. the milisation vars.ed betwoou 52 -per 2 ont and
57 per;cent, ‘In the seventies, while-utilisatioen’ in the
aaruci- years. wes 55-56 per cent, there was a sharp fall to'“

l'ﬂf'

50 par cent ror [ ] codi;h of yeern aftgr wh:lch tﬁer. has Been

"}‘F”" (n‘_‘

I ncnuu thon@ uuliut:lon hu mt.'reaghod earlier levels,
t’eienul.d consider wilisation ix eonjunction with loaded and
pr.y tram!.t mos }sinn in rignro 4]’ ‘Wh:llh loadod t.rlnut.

-?n]“

t.ime- hnva bem gradmuy i'alling the on_:pt.y eomp?nent hu
bcon rl.aing st.aadny.a In 1975-76 iun euét.y tx;;;uif. time
reachcd a record level of 50 f»er cent or the totai tnmit
t.in:o, ut.ﬂination feilw éo 50 per cont.. tho lovesf. 1n any nar
of thg perlod under eom:lderql.on. o

“}~.While'the riravneuuro h impomnt froiltho poiant. of

vieu Judglng lomhd movmnt. ln t.ran-it. thc 2nd neasm ia
norc mporr.ans in t.ho una. that it annlyus one mponont.
pamely, loaded.novm és.part of & sagon.cycle. .1t is. . . .

noted that swings in thig figure 2re virtuslly absent, although
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Table 10 * Leads snd Transit Times ' -

-;-‘---‘O--‘-“"‘.“‘%:““ﬂﬁ‘ﬂﬁ-

Yoar Average Total:: . Empty loaded ; Empty Total

----- Iead of -Lead of -~ lead. - Transits -transit . transit
loaded 8 wegon (Kms.) Time time time

Wagon (Kms.)! (hours) (hours) (hours)
(Knma, )
LSS DU S R S

19‘60-61 572 se1° 28 r.m.}%i"S 17.95  53.47
196162 566 e75"" 39 36,05 19.68  55.73
1962-63 558 856" 298 36237 19.35 55.58
1963-64 547 836.0 289 35293 18.64  53.93
1964-65 539 857 . 322 33.89. 2018  54.07
1965-66 556 864 308  33.90, 18.78  s52.68
1966-67 355 85" 300 33.63 1876 52.41
1967-68 581 917+ 336  34.58% 2004  54.38
1968-69. 582 916.: 334  33.257 19.08  52.33
1969;:70 583 953 . %8  33.05, 2079 53.4
1970-71 615 972 357  33.79 19.94 53.73

1971572 641 1000+ 359 35.2r° 19,72 54.92
1972=73 64D 100§.4 361 35.72° 20,05 55,77
1973-7% 630 1008 . 378  34.42: 20,65 55.07
1974-75 655 1025 370 35.59 20,10 55,6
197578 636  1037° 401  35.73° .15  59.88
197677 626 1056-1 430 31612 21,71 53,32
1977-78, 654 1089, : 435 33,537 22.30 55.8)
1978-79, 663 1085 L 35.82 21.22  55.07
1979-80 &1 1107 416 35.45° 2L33 5676
1980-31 &5 1115-~ 421 35.47° 210,37  56.66
1981-82: 7® 1113.5 404 34.082 19.42 53.50
1982-83. 693, 1105 .4 411 32,42 19.20 51.62

" Ly |
dld-h'--------’“L--ﬁnnn-u"----------
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Table 11 ¢ Measurement of Wagon Utiligation (%)

e eeeoJe2sael  Messure 2 -
1960~61 ‘ 571 1.2
1961-62 52.1 10,5
1962-63 54,2 11.4
1963-64 56,3 1L
196465 7 541 10.2
1965-66 56.4 10,3
1066-67 56. 6 10,0
1567-68 55.1 9.6
1963-69 54.6 9
1969=70 53.3 9.3
1570-71 54.6 9.1
1971-72 - 55.5 , 9.3
1972~73 55.4 9.4
19737 . 568 8.8
1974=75 52.1 8,3
1975-76 . 50,1 9.2
1976~77 5L1 8.7
1977-78 50, 4 8.8
1976-79 5L6 . 8.2
1979-80 52.8 8.2
_1980-81 - 54.4 &3
1981-82 551 9.2

- 1982-83. . 542 9.1

------p--a—-----—------f-”-'-"‘-""ql“‘.‘ﬁ“ﬁ-
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utilisation has come down from about ll.5 per cent in the
cerly eixties to between 8 and 9 per cent since the early
aevent.ies. 'nais, oo doubt, 1nd1cat.es very l.ov utu.iaat:lon.,
but. uhat h diaturbing is that even thh 1ow rete is not |
being kept. Up. sxnce t.ho loaded tunsit. umo conponent
iteelf foms only nbout. 10 per cent (1982-8)) nf the total .
wagon cycle, t.ho low rat.o of ut.niuti.on 1. mt aurprhing.
But it 1s %o bo noted that thi.s _component formed about. 14 per
cent, o!' the _vagon cyclo m tho oarly ‘sixuu. , Thus, even

1t.s nmit.od algnificanco in the wagon. eycle has come down.

Bu'_t .fronan operating view point, when we coansider the effects
of additional loading on the nmon~transit compone:t ,- the

empty component assumes important, & point thet we have
ermphasized earlier,

gunrdng Up |
Throughout. this chapter, the smphasis was on examining
some of the mejor influences on the smergence of increased
enpty flows on the nstwork of the Indisn reilway system.
Besides the growing importance of bulk items in the total
traffie and the consequent opermeting strategies, the incresased
use of special wagon stock, the gauge problem has also been
responsible for empty flows. It is also ::burnd that there
does &ppear to be & trade~off between the tura round time
and empty movement, From an oparating view point and taking
{mto couslideration the deleterious effects of additional
loading (£f411ingz @ empties in backhauls) on the turn round
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time, it does seen nuoﬁabio:to"sggou that the reilways

-a

would prefer to 1ncrcau empty nonuont. 3 vhilc lt.tompt.ing to

as e mog e < L s b

keep the twxm rouand t.ino within naaonabla linits, A detailed

analysis of oq:t.y flows on the nctwork 1ndicatu heavy concen-

v s et Al g ey g

tration of flows on lnjor mutu ‘on vhich ‘s significant i

!.‘.‘J
L Sl )

port.ion of loaded Tiows o oecur, a good deal of cross ﬂo\u of

™ ed ale v

enpt.iea onlee:tun somoht.l “of the’ netuork !'inauy. ot
lnalnn of ugon “ut1lisstLon ﬂun lookod ‘at’ from the ;'r;iﬁg

§ m

of View of ‘losded movement in 'the mson cyclfo "(vuraround ©
time) ma:.cau-’ 6" low ‘and "declinfig bt {1Tsation of wagon
caplcity.

R S

O



CHAPTER IXX

ANALYSIS OF EMPTY WLGO" MOVEMENT AND,
EE 3’ g; E: % _ U\S}‘

§
i

A terminal is an integrel part of any 'nuny :network,
I_:{Tnfne .tlovm orlginatq md tominato m these, ,Vagonl spend
.a good‘ deal of t.heir ume 1n tcmimla. 1n loading, unloading,
‘aunding under load, ai;;tnélng' abou'f;.* and lnmiting doapat.ch
(in t.ho ldjoin!.m yard). On the Igdhn railuly ,not.vork there
are ‘wore than 7om uminah, nnging rron hrgo onu to
nall ones. : But marly 90 por cent, ot J.heu handlc only about
10 por cent nf t.ho t-otal snfflc. Eun mong t.hc nsf., only
aboit’ 50 per cenr. of Yhem handlo . good deal of t.hc freight
tnfﬁe mvolud. Pun: is ;ne of t.ho ujor teminals on the
Contx:i;l ra{il;ay‘ zonal ’not.\mrl:. Wo now oxamim the nhnnt
hsues roglrding mpty memm at. t.ho t.orlu.nal lw;l. To
provid.o a background tor t.ho d:lueuuion of the vn:r:l.oul issues,
l.t Uonld bc ‘usetul, 1n1ually, tg *alo‘ak int.o thc pat.t.ern of
!.oadinz and mloadi.ng currently taking place. The data on
t.ho mhm\nt vari.ablu nrc ool.lectod from the Pune goods
shod (urminll) and ylrd otficn for the year 1983-84 (Aprik-
ilarch); : i '

Pette m “of Unlnag;ggf

: Thc pltt.m of inwve rd traffic can be mdorstood from
'rablc 12 \hich gina tha mnﬂ:whe receipts of comditiu

(mjor nou) mceind at t.he Puno t.crm.tnaz. Jor thc year

o $3



Table 12 & Commodities received at Pune (Wagon Loads)

---.----‘-------------.---ﬂﬂ‘--..‘----.---.----.

Apr, May June July 4Aug. Sep. Oot. Nov. Dec. Jan., Feb. March

.--.-'a-q-r--qhﬂjtoonoﬁnuw-n.-wmhqﬂnﬂﬁﬂ-.-q--h_---_--_ﬁ'--g“_‘..

1. Paper. = - ‘-‘59,_---— ’35,7 S8 48 = : 65 42 45 20 - 54 -39
2, Petrol i T 189. 154 193 162 144. 145 _ 195 .177. 162 189 176 1868
8. 1ront8tul ua 46 1 87 83 .93 129 . 60 68 40 . 88 157 =

: L ; 5 . - w3 . ) & c“ o @ o .

4, Rlce? o ™ 110 44 - 63 104 6 A~ 5 - ;_-% ;46 - 106 <« 156 158 -

5. Wheat. . 46 897 65 {66 .83, 56 ' 75 "43. ivs 2 . 12 " B
-

T

6, Other. .. * A U S S 2 O S
foodgraine - u'r - 268 - 279 <182 m; 189 1101 = 89 ‘90’ aas ©188 T 7
7o nﬂur ,{ f; e 41 ¢ = » 83 ;?; - kN m e :' D e
6. Sand & Stone 289 - 207 - 183 Teré 301% 180 - 140 ‘226' 314 201 273 208’
9. Gen. coog- . B22: 459 ° 456 (370 443 347 - 358 318 saaf 345 _:_fsao ‘389 -
10. Coment . 943 . 856 . BS54 903 1063: 1286 1166 ]934~ 16711308 . 824 1400.
11, M. o)l I 7 1246, 990 . 875 -830° 852 - 861 ' 851 968 1049«:1064 1018 1048
18. mt * P T - . “ ;; - I - . - - o= . - 2 . - v o- ,,:
;-Q g ' ;‘f : » f‘, -:3 3 :'-: by, P -"? Coe 3 ;; e '\ S
18. H "&'l v 890 B3 e €8 = . = 8L .56 e 40 388
14, c,’c - 80 ;g :g 88 133 101 & 70 -~186. aoc:. 187 - 133 nus
‘;'J r‘- >, g - : - am T - - &i_ - “.‘: h_ - b - ‘_3 " - _;
N .,. * : Sy - ‘J %

16, Oilsee¢da .

17 Gil aakes .. ‘= 48 . 68

- L.
- - - { -"
R T % S S ?
B3 B ) g; -, ? .
9 "80: 246 1 990 ' 98 ».93.. 157 teged 100 >
1 -88™ 31 . = "= ., . = . 87 .62 .
. .- - : =, = e ) T

-

: &
18. - - _' L= M % " * p s - - . o
. - o s : b ¥ o . - e E .
.né ?1 '.. toek .i- = -» + - .»‘v - f FL e - ) -‘.‘ _. an r"m vy ’1 . 107 B . w :‘
P U R N
- - e » » & - e -“- 9- - - = - e oewe s w e e - -s-' - - & -f..- e wow e we :—-- -l -
H Fom 4 Ha
Totlls 4252: 3643 3875 3 8661 3647 -3280 3803 4457 42'[7 f8818 4150 -
------*----‘----qé f-;-r.---‘. h-‘--—,—-m--g-.q.-rnn—---

¥
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under consideration, Table 13, on the nther hand, gives

iho mnw_m;moipts of types of lnaded wagons recelved,

These latter figum were nbtained from the yard office and

do mhinzm mmall slement of ‘thhugh‘ loaded traffic.

It. is oburnd that the inward tnfﬂc consists
mostly er rood;mtna. cmm, stones and sand, fertilisers
and general gnods., There is & good deal of flow of petro~
leun products 1n nil unitcré. But -\u do not include oil
tank wagons in our mlpiu since they have necessarily to
be sert back empty to the loading poiant at Bombay. This is
tht cmnl pattern ox' vreffic right t.hrou;h the year. V¥hen

the total ot Mrd mccipta (mnthuiao) m considered, it
) obsorvod that chero is a fall in receipts during the wet

seagm. This rnﬂ.octs t.ha lom level of activity on the
railsays in thie aumn. rignm relating to other terminals
tlaa chlrly gaﬂ.!ct. this feature. As nbserved carlier,
thers is muy;ly Q twanty per cent decrease in freight traffic

‘ ia this. mmm But 1n the case of amm, there is an up-

: lw:lng 1n mcoipts. ¥Yhen lnoking into 'rablo 13, the same

: halds far certain typesof wagons. But in the case of CRT's,

Ea*i, we mto that t.h.m is an upswing. This again is a
tar
plrt. of thc general tuturo of W loadings in covered wagons

to the variocus parts. From Table 1), it is noted that most

" of the inward movement is in the conventional C-type wagon

. { 4 wheeler) which still forms an important part of the total

nam stock and plays a significant rols in treffic operstions,

30T



Table 18 8 Types of loaded wagons received at Pune (in terms of 4-wheelers)

- e W W S S " P W W S W W W W W W e e o B N WM W W T W WS W S W O W W s = B

Wagon - : f
type =
c - 7 7

e -
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)

=

ﬂ.
A

[VEREe RS

BPR/DFU | ,,
oil Thnktrl

-

;@96_ 1004 ~1151 { 95@ ;'-951“_ éiz "~ o1 {eeqz 1410 1082 8;1 ;*94; f-'
100 10 181" 14 ¢ 18 'fia S hos s 31" 0 51z
332; ’sSx us ilui 3857, 444 : 4;; ;asé_' ‘450_-_{ «z -4 ac_[s ”no ~v
9o e "94 128 ~34 07 8 > g6 .ol 62 &8 nf -
B0 TT5 645 850 B20.1045 < 860 808 930 900 ° 740 1016
ars: 10 q's op tao.: 95 15 .200 242’ 170 280 1880
w0 W s w w.Lm o m iwomom o om
J8 157 % 20 **15‘* ’m 3 18 :?322_‘-1; 25 10 ; 86 %
1435 1144 _ 992 995 ;95 1006 10« J,us moz 1é53 nM 128t
‘s oo : 2 © = ™
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L

‘l

i‘
b 1
g
T

ty P
Fa vl A

I

-

Apr. Bhy'“ Juno 'July

oV = M- w w ® v 5 o W
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gapohinlly in tmmrb of goods whioch come under the tgenerel!
daﬁgou. Bnt. mnn tho liud.t.od nu:ll.lhi.nty of othor special
types, thewe are suu being used for bulk -onlunt. eape-

chny thosse t.hat. need mor«l supties for loading. Oa the
oﬂur hand, GRT'. are wvater-tight &-moahr covered wagons

._‘hqving hiyur capacit.y for generel mod', \M.lo B's are

ult-r"hisht aovered wagons (2 1/2 times 8 4-\mnhr) for
ou-r,nng roodgnm, cement, etc.. There 1s'a constant Ilow
of. cement from the wus/shmm factories im Andhrs, Karnstaka.
Thon moatly occur in block rekes consisting m of BX's
qne CRT's. Popdgraing are received iw Cit'e and C's from
nm.u. parts. Vheat comes from Punjab, Bamm ‘while rice
cm« from 'ijnbwma Mr- ?rldtih '- Oﬁhar grunl such asg

uhn, eemh ri.aa from Utur Pnduh and aajumn.
Pmuinrs are muly rocciud from Broach in Gujarst and
m are had through the Bol?ly,%pes. w

"

| Table 14 gives the monthwise deseription of traflie

' (moﬂtyvdn) loldod at the Pune tarnlnll. It s observed

hit.‘ the l.oldlhg hard!l.y touehu 2& uugou (3 :enth on an
lungo mopf. ?abmary and Margh qlun l.oaunn g0 wp by about
100 monn. A eumry ghneuinto Ioacnng dta in some of the
urnu- yoars gives the same gacsm. The outmrd traffic
oon-ht: pnl.y of soap, mt-ﬁ papar, saions and sugar {in
cm mm enly). uﬂﬂy ﬂtorul and generel goods.

Ia fahlc 15, n have -nnr-hdu loaan; ri;um by wagon types.



Table 14 & Description of Traffiec (commoditywise) Loaded at Pune (nonthwiu') t 1983-84

(Wagon loads -~ in terms of 4 wheelers)

...-w-b----b-------‘-‘-E‘-i‘-b---------:----q-‘--q--.

Commodity-  ~ Apr, May June July Aug, Sept. Oct. Nov. Deo, Jan. PFeb, March .
----‘-_------’.-_r-.‘--;.- -J,,-f-”b -___-----.- -Q‘--.----rgo;- --:--(-
1. Compression/ ~ | - = < T % T S
electrie - T e " ’ -
oqnipptnt " “ 4 - 8. '3 - | 6 - 10 4 18 ¢ - 3

2. Sugar - C e - | 2 L ® iel e ielw 6 184 162 o
%, %> 18 "6, - 4 8 2 7T 3 3 10 25 4o
4 ontoms  © B2 e U & el E e el e e e e e

5. Wi psper 31 4. 18 8 17 7 - 13 9 6 T o ~-

8. Junction” = = - A ;
. naledmnnl . F s

(smalf) ~  -46- '56° 5¢ A1 47 41 54 64 48 33 43 2 -
7. Ri7. mt-rul o agf ;ss’ﬁ Mr :g‘b’i,/ 2 1"?1",,' of ‘z2° 20" 1fy 2 Ry
8. Stmetnrn ; L € 2 B« .8 M 4 0 )2 8-
0. mes, (L2 6% j'rq % je+ 4 56 86 80 56 oY o1 18
Total's . ;275; zoo,,; 210 R¥. 145 128° 182 152 154 143 371: 329

L L S S

: : [ \
N N i o - o g o) . o L b -
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Table 15 & Monthwise loading (by vagon types)(in. terms of
e i-\rhnlor) at Puno ( 983-84)

~

el o L] < 4 N T
” e i o ‘g * 'V {I 9._:.‘ e A TN . FEEE RN R R
- A W - - i- - . e i - - e W - - e S S W W W N S i & - W . -

Momth . C | ‘ca’:_ (X KR .,gccxx; ggﬁ ggg/ Total
pril . . ar .. 1.2 3 an § - 5
My LW - 3V - 8 . M .Th  199%
June PR e PR A 87 .4 28, Q% - 218
:?J" T c e . B8, 3 128 . 10 - 0%
August 121 - 14 - 2 5 24 143
Septesber ' 90 < e Cl1tm f s L iemy
October 118 .!..! .. 1. 0. .10, _ 18
Novesber 115 51»'-55" 58 - 1 24 2 15p
Decexder = “102° " =" "28 7 T 27 o} T " "o’ .U 7 imip

IR ]

Jamuary 1074 €57 1gth « a3 e £ Crang
February  123-7 5993 2045% - 88"  1d0 - g0}
Mareh 46 7 42777 29 ¢ - 55 574 - ‘359
-~ e P o me - R I T O i S S T L T

Jr‘t' ‘ 4 B k"l . -

Ui‘noto thnt uolt or tho londing (noarly 60 por cent) takoc
placo 1n tho ord!nnry c typo vqgon. Londing 1n (L F BCX'-

P

and BDX'- takes plau to a meh luur extent. Goodl eonmg
nndé; tﬁo 'gonornl' eato;ory whieh rall undor 'lmllll’ are
norually dcnpatchod tn c typo wagonl. !hia 1- truo ln tho case
or eonmoditiol 11k. soap and wu-to papor vhich are sent to
vafiou;dg;rtl or the country, Oniona are sent in Cts Ind cnr'
vhilo angar 1- nostly Ioaded 1n ChT's and BCX'a. Sugar 1-

nornnlly uont 1{-] Bxhar, Orissa and Andhra Pradcch.
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When the patterdi of unloading 1s considered along -
with the pattern of- loading; it follews that thdwinesults -
8 & gpod deal of mptida?aing generated at this terminal,
¥e now turn to .these figures,

Pattern of Despatch of ‘Emptieg:

¢.- . .Pigures selating to monthwise despatches of empty
wagons from the yard at Puneé terminal are wet forth in Table
1}6.:. To a-small; extent they include some through despatches:-. -

7 ‘R’

lg 16 - Despat.ch of Empties {Block rakes = 4 uhool..ra)
- , Lrom Puna 1983-84 : - uxd,vm caw) » C

Lo 4R
u

q‘_..-.,q._'t."ﬂ‘::‘:lp-'--ﬂwmdﬂ‘hoﬂhﬂ,—z -rkq.dbp
onth c GRT Bu/ Box/ BIJda.Total
P o m o v BAT. BOXT BFU - -,

3a oai@ 4R
-----------un---v—-----—-n-—-—n
h @

U, TEECI " S I S ) T N SRS A R T K RACLTRR U |
April 1066 392 61 602 176 - 2297

= ‘ R 1Y l& » §“'l:"-_-i*\',_ ® ‘:."2: s ’I - ':j L g PP '._ e ey ey . e
May 1069 253 136 628 28 - 2214

IR A IR ET gt ok RS I FACRE IS L 2 A T R LA B S

June 1076 274 92 560 128 - 2130

. “ e Lewo e e T ato v LT w . .
July 939 299 164 690 40 - 2132
Auguse 890 283 116 700 205 14 2258
1o Lo aag 508 Sl Poa™ 075 e e T et

Sept -nber 625 '_ 07 3 960 195

-
A - AR T L B TR S R 4 S
-~

October = 612 37 48 757 68 2

N AR S PR P P Foa the Gertiits
lonnbor 333 199 67 940 . ,63_ ; . 2302
December 1592 380 27 970 . ‘134 14 3401

ARG S R T

Juwary 12 300 33 1088 s = 2095
oy . N TR DR P SRR T LN e R 2

Februsry 826 403 44 1042 130 = 2449
LIXTE TR SR S T SR S S St RV § O S € &
March 374 436 87 . 900 . 27?_ o= 2872
e sB D W Bl ™ a4 BTSN I o B L S FNL ST IS PRI L S

-----------------------------.

N . . L. o o e a v Cer e
Ny e Tavoe oL L 0 e, O A LA VI S T S
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aals;;}mt.,a mjor.ltr of doapatchu rcfer to thou from the
tom.tml am lmadly lpnld.ng. ‘most uagon dospat.chu are
of itfyp‘oua C, CRTj K3, BX/BXT and BOX/BDI'I', ‘. Boaidu. there
‘are alw some relesses of BRH/BFU un:lt.swhich are special
't;p; ;ngpna :e:mt for t.rana;;rr. of niia. stcolpan/over-
dinﬁns:lonal conaignments.

., Om an sversge, about 2000 wagons’ (1n terms of
;-vl‘uele.rs) are um cn;y tent.h t‘ron thc ?lmo tomiml ared,.
‘Lpa'n fron these despatches, there are also“dupatches, in
piecm‘l of empties in various dospatd:n.' Ia the case of
c typo ngon-.'thora h a dp in t.hc dospatcho& of empties
in the wet months when the inward novcétnt.a of phoao typeSof
wagons ar. l.onr. Oo the othor hlnd. iho uvard movement s
of 'sgcgi'hl sm- GBI fpc;r gtc:.ﬂ., aro higl}or nnd correspond-
,'.ngly the doapatchu are higher than the #mioua period.

It mst -l.ao ‘bo mtod that more than 85 pqr .cent of the
despat.ched ungnnu are of, t.ho | ;611’1;'0d variety. Iaward
iovm&ntn in these are mostly cement, toodgru.m. These
lnnmhly return empty due to t.ho hck of a 'typical' backicad.
E,l"i Going t‘urbher ou enpt.y despatchob fm the terminal,
e got an idea of the empty despat ches* (Bioek rl;ko movement )
regardlng the d:.mcti.on of movement an'd 1nm¢d1nc dest ination
rm Taplo 17. Bgarly 55 pér éent. of r.h-’dupat.chea are in
th; dincuon of ¥adi, uhich is around 410 kildnct.na away,
Nearly eno-t.hird of the uagona heﬁading tounrdn h'adi is of the
~ ke '

.apoem ‘type BG!/BC‘.!T, ct.c..‘ These are. mt.ly returning for

t,d . a-



Table 17 ¢ Direetionwise despatches (major) of empties from Pune (1983-84) (4-wheelers)

Yonth . Wadf (418 xms) . Dhond (70 kn) "nlnu' (139 kmg) .,  MiraJ (280 kms)

. C/CRI/XC. BCK/BOX/ C/CRY/ BCX/BCXT/ C/GRT/-  BCX/BOK/ - - C/oRY RCX/ BCXT/

BOXT = .XG BOX:* - KC. s -BCXT BOX.
-.u-t----.----.-n-;-p-..?--.—qa-----'_--h---—----.
April 1328 €00 . 198 - 1oo , .- T e e . .
¥ay - 1229 525 ., . 188 . z‘rt oo e T e e T 43 | 1oai,
June 880 800 . . W31 132k, g7 G 85 - o ‘91 180 -
July 598 - 311 145 ° 108 - 3624~ - .39. 92
August 459 - 442 2274 160 * - 440 22 42
Sep tember 410 495 238 250 - 865 . 410 0 e -
Catober 727 450 138 674 . 112 o . 312f, T e
Noveuber 789 880 - 130 40 . - 150~ - 217x° 810 - BT¢
December 1781 10674 'Y ey - e & . o= -7 190 70
Jauary = - 730 735 501 395 . - = o G @ v Jel e
February: 472 5324 663 442} e o 80, - 82f
March - - 466 418 566 558 58 7%, - a- -
..‘-‘-----;----------------‘---"--.-_‘;---‘----_'-
Total - 9819 5800 - 8813 2650 1123 ‘1985 © . 444 - 678

. Seeeosoemenese : A -”--b--g’.--g}u L n -li-b-p-.---a--

rotai Lo 15619 6473 . 888 - - . 1062
(all. typu) e : . - . s -

---.------------'--------.------—---------p.----
-
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further loading in reke loads. in the Wadi/Shahabad cement
4ndustrial srea,., About.23 per.cent!ef.the total moves':
towardg [hond and are: then.directed to Manmad atiwhigh i
point. they Join: the flow on:the:trunk routes,: - It is not
known whethey &py:signifigant:losding takes place 'at “Ahmed-
nagar, for wxample, »hich {s'in-the hesrt efithe  sugdr belt.
It; should be poseible:te:utilise:these émpty flows to ~ *
despateh SUCAF .%o _the north.especially duriag the busy
peried. .~ Another significant :flew 18 towards Kalyan, ' From
here; expties may. be worked te Wadi Bunder or to the Port:’
Trust railway for loadliag imports. 'Eapty flows'ia these
three directions.constitute nearly $0 per cent ‘of the total
empty movement, originating at Pund. .Other points to which
some empty, movement takes place are NimJ, Sholapur, Nagpur,

Trombay, -etces ;

_ .1 From the earlier tables, it ia esaslly: ocbserved that
back-loading consgitutes A basis problem as far as: the '

Pune terminel is concerned.. Bub aggregate data on other

t erminals (21 major areas) also indicate a. similar:problem
though in the case of a.few terminsls, .a good:deal of empties
are also moved into the terminal area.to satisfy loading *
orders. It 1s pospible that. the need.for special types of +
wagons may.xm negessitate such & movement into & tersinal,

But this may also be due to & certain temporsl pattem of



$weard and mnl mm vhi.oh requires empties to be
fed into the area, Table 18 givu loadi.nc and unloading
figures for 21 major teminals. Column 4 indicates laward
‘movement of smpties inte the various ﬁtmniiil. |

- Zm Pune, vhile the magnitude of unloading is to the
sxtent of about 2500 wegons in & -omh, the loadinz is
only around 200 wagons on n averige. A good deal of the
inceming traffic is on C's while a;uun:.ﬁum,potuon of
onpty movement is also Aa C's (about 60 per cmﬁ of the
sotal ), - Movemsnt im ¢RI's occurs in & somewhal aiguificant
way oaly -in the busy sesson nlthou;h the innon occur
mostly in the slack sesson., Another ordinary type wagon (>
is alsn used a good deal for l.oldin;. On the. ather hand,
loading on.special stoek such as 3&, etc., is not at all
: {mportass, while the inflows sre w significant. |

.--Alchpugh there is very utt...ﬂlolmvmm of ;m:.u

inte Pune in blogk rekes, thare is & gond deal of pieea
‘meal wovemsnt of empties in both dtnctions on nra.out
- geasiens gonnecting Pune. This 1ndnd oonltuutu an exazple
| n.t croes flows that was earlier m:r.od with mpect. to
. mony ssgaents of the reilway mmrk. A knowledge of the
“timn profile of such movement (ﬂm &houth insiguifiecant)
sould help in attempte to use empLy flows. But this is &
part of the larger pmblu of nt.imliution ot npty flows
on the ast work, |
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Table 18 s Unloading and lpeding at terminals (includi
.0ll-tankers in terms of 4 \iuolera) (1983-82?

H . PR .
.-------‘-----“‘-‘------------.

Terminal .Wagons .. _ - Wagons .  BHeceipt of
-“...._..---;.‘!“.1.°:‘:‘.,-1°:‘:.‘.,--:“£‘&‘:- -
L. Cochdn . | 123,396 ;.. ::22,643.. . . 14,325
~ 2.. Coimbatore ,, .. 16,492 . . . 2,305 . 673
(3. salv . 30,504 , 22,083 = 6,964
4. Hyderabad . ;27,940 11,428 6,383
5. Belangary . 16,030 . .5,08. = 537
6. Jhansi L T464 - 4,673 . 3,328
. 7. Sagpur 12,044 . 3,476 . 1,338
& Pune .. ., 43,503 . 2,528. . = 244 .
9. ¥, Bunder . 71,399 52,393 . +10,720 .
10, Sholepwr -~ 17,058 .. 3,715 . - 8,696 .
11, Kanpur . - 41,103 9,667 9,600
12. Amritsar - 32,648 6,433 . T,882 .
13. Now Delhi 91,681 . 28,527 .. - 1,600
14, Jullunder . 17,664 . 6,802 1,732
15, ludhiana. , - 22,609 - .. . 3,778 . 772
16, Lucknow . - 36,026 . 9,431 - 3,755
17. Bareilly . . 30,643 11,580 1,770
18, C. Bridge = 33,816 16,633 709
19. Shalimar . .- 70,024 . .25,067 . 1,542
20, Sealdah. . - .20,502 1,457 - . 6,108
21, Howrah . = 41,324 . 40,501 - . 23,043
22. Chitpur 1,12,986 4,742 5: 41



' At L8 FD nl SeEing vYiee ik '
svailedil ity of oepagity
. We obnrud thl'l‘p bacldoadin& seens. t.e bo a basic

:pmblu as ragardt usage of -plsr ﬂ.o“ is conearmd. Ve
cnud.mﬁ londing as coupand to t.hu anillbl.o caplcit.y. :
Anothcr upcct or the problu 1- to 1ook at. iv rm the point
of view of act.ul dmnd: on the snt.on. Roeall. that in the
1mmductory ahaptor we had uphls.i.nd f.he nud to base fore-
cuti.ns mrc:lul ( in t.ho prauut cont.m) on shipper order
dat.a ‘as wo}i as historiul data on loadinsn. ’l'hia would
cfrcctivaly rmvc binu (upurﬂ or downward) nffcct.cd by
thm ﬂr:l.ablu soptntniy. It. uoul.d thus bc propcr to lonk
mt.o t-hc ordor dau for wagons in ordor to mnd.ne the issue
in tho pmper porspocuvc. Dut it 1. not difficnlt to Zuess
that thc hek of dmnd is a njor pmbleu as far as the
Pmo muinal is conccmod. This may not bc r.me in the case
of -lny othor t.cmimll Hu;c flows of upt.iu originating
at soms of ‘these points my still be observod 1n aplu of
demand pressures. As ‘already esphasised, the need for special
wagons way bLe responsible.fer- the sross flows. - Mereover;
eperntional. decisions, when tiewed from a maore-perspective,
may. dictate mgre empty ruaning. rather than attemptsat utilis-
igg eapty flows.

o Higures yekating he shipper order dosa at the Pune
tarmisal (monthwise and/type of wageas): are givea in Table 19.
Is. 48 -moted.thas she demand :4s for she. G Wype wagon Ain mosk .
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Table 10 & Figures relating to shipper order data (in units)

;ﬂ----------‘ﬂﬁ---ﬁ‘ﬂ----ih---ﬁ-

Manth € CorTr Xx¢ Bx/ Bx/ BPO/ Total
S - " BXT BOXT BRH:

------‘-----—Q'-----‘ﬂ-----ﬁ--—-—-

April .174 PRI _31' . :*.1.1 b . 211
Moy . B, .~ 32 -5 03 7T 17
Jay 77 - 17, = 5 1 100
Augusy 80 - 8. .- 2. 2 92
Sept. . 50 - . 12 .- 2 1} .6
October 9L = 23 = 1L 9§ 125
Hovember 52 = 11 - 4 6 73
December. 47 . = = 32 - 5 - &
Japuary . 70 62 .10, 1 1 3 W7
February . 82 100 7 1 1 14 206
March Ll2 180 25 - 3 2 322

- e W ap 4 A A e W A W A I B SN T mp e R W S TE b T AR a B R A MW W

nnnt.hs. Again, a sl.umPic observed dur!.ng the wet ' aeason.
The other category of wagons that 1s in considerable demand
1s the conventional XC type wagons. Both these wagotu" are
mainly used transport high valued manufactured items (as
seen earlier), In the months of January, February and March,
there 1s a demand for the CRT typs of wagon. "This is mainly
{ntended to move sugar (levy and fres) to various parts,
When it is not possible to satisfy demands for these wagons,
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sttempts are made to provide BCX's which are slso eng’hfg’o'd 4n
t.mnspaxt ‘of ‘these items,' éven ’thb&gh“'izi&aﬁﬁiné‘fdr”tﬁed"e"'l's?‘
not Rormally permitted. "Id vur’discussions; wé’came to:
mderstand that since 'CRT's and BOX'a/BXXTYs sre'in restricted
movemert's, indenting 1s not sllowed normally, ~'But % 1s I °
cbserved that indents ‘for CRT's ‘sre madé {n the busy ‘season
foF mving sugar énd they ‘are not always sapplied; We algs
nderstiAd thiit "theére dre times’(especially the busy menths)
when thereiis enough ‘material te be loaded. in:ieke loads, . '
Lii‘s ‘is not possible ' td ‘meet these ‘demands, : o direction Lrom
the headquartérs.  This L8 another aspect of the ‘problem™
which 1s ‘more closely related to the problem of allocation
and distribution of stock ‘ameng the various-Gompeting users
glven ceirtald priority specifications.

IR |

hssigrment of ‘Empties

Basizally; ‘there'sre a numbér 62 ways {A'which' empty
wagons” éould be dssigned to 'areas where they are “required
for loading, ''In‘prattice; ‘this is'detsrmined by & ‘host ‘of
fnstitutional factors. ‘A variety-of mathematiszal’ piogrembing
models have been’ proposed to’ deal with the’problem of issign-
ment 't empties on 8 rellway network;"’The sarliest wia the
one proposed by Beckmann'et el (1956): ! This model-was a*
simply’6ne snd'involved edlhimizihf costs assnciated with=.
movement of " &nptiea"'betﬁeohil;i representative ‘points in’ the!
United States. More recently, more ambitious models have
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been worked out by Herren (1973), Miller (1972);: Mendiratta -
({1982).: ‘They have tested thae models with the dYata and” found
the assignuents by the models te be useful in minimiging
JLlows.: | K& do not, however,  propose £o0: go: into such ad "~
sxercise since the:scope-of our:study’is rather: limited. " It
i3 hoped that a.more comprshénsive study.ef: the problem ia
the framework Hf-a modelling exercise: tan be-taken.up as part
of the next-rthase of the pmject which would be undertaken” '~
on & much larger scale whence it would be rossible to generate
the enormous .data that.would, be- required, for:a -odélun;
sxercizse..  For the:preseat study.one would only :déal with -+
Fh..-zﬁl_ler!llr.probhi;nf ~decision -naking“-ntqt.hc.at.-minala as
related %o assigment of empvied-and the consequent. effects
oR operetions, ;-
Bgcision making

o o Ie g -widely ¢laimed . that all mtt‘nrs.‘"regarding": ot
transportation are within: the; powers eof. the.Zonal:General~
Managers, :-But.this is subject to the overell policy sad: -
coordination laid down by the Railway Beard, This is done
keeping in view the oversll priorities l1aid down at the ' .-
rational level for the Lrsnsport.of essential commodities,
on the.hasis of which 'the:Railway.Board laysy:dowa certain
policles with regard:to {inter-railway comitments for mave~
ment ormpt.y wagons and -obligations required t.o*bot falfilled,
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t.1a  Further, delegation of powers %o .the Divispional Superin-
t endents .has also been attenpted.te bring about, greater. ..
decentralisat ion:ef. power.to lower formations,. Thus the.
vertical.dimension-of contivl divides some of the functions
at the leyel:of ;the central;:sonal and diylsional. respongi=
bilities., -Different mansgerial:groups .sontrol the-cholces;
at.the level:-of each of the.sub~systems.. . The mansger-of s ..~
each sub-system:is éxpetted to.orgenise had control-the parti-
cular set:of resourcessavailible to hia in. the; sub-systen.
In making these chéices, they necessarily have to follow
certain dvernll guidelines-and constrainte . defined at higher
levels.  Bus ‘a common observation has been that thc" burden
on each of. the: decision making-levels is.disproportionate-..
to. the, resources:available. with them to:funcsion. effectively.
Foreover, 1} is: &Mw%& that:sines responsivencss:at
any level is related o the demands on: the system, A?n{ the; -
railways. being & virtual monopoly (with, no.pffective compe-.
titlve-mode; = especislly: in: certain traffics), the performence
does: not. mormally.correspond;$o: the higheglpossible levelj,
or, for . that matter avVem te: & level.which takes ctre of,the
prevailing demands pa the system,. - _ L
2:4. A8, regards the terminal at.Pune;.the problemiiz e..:: ;
t.rival ane; since demand pressures are virtually:ebseant:and ;
tw is yery'low almost: »lli through the ysar.: But::
even within:this limited scope:of loading, it 13;:\1;%2511:1:* vt
to observe flexibility in decisions at the terminal since



71

“the i'-'uihhg'et: :zi_fl Yi!t:nlly no 'éo_:nj'tfof ‘over.gertain types of
wagong and their ussge. We have alresdy reported the case
‘of ‘demand for closed wagons of th"o"'CR'f‘“and BG!/BGT types
_vhich is difficult ‘to cater due to- restrictions_on their )

e wm wee e it

:mnvemant.. It is :'mt lpoaaible to g:rf?talilo, meroly on the
_basis of uporlenco au 8 single teminll. However, 11' this
:patt.em of nchodunng pract.ieua are no adopted wlt'l; only the
Knacre perspective 1n Yiew while overlook‘.lng the micro view~
point. it would not b; possible to lol'u the pmblu rogard-
1ng empt.y schodullns: _

L I i

. . But even uhon t.his perspective is taken 1nto consi-
.,derlt.ion and acted upon, it is ltiii ﬁbt quite elear why

t-ho pattern of cmpt.y lggspatchos hag ‘_l"'e;‘sultod in hj.gh detention
‘times, given that ithe_y‘. have to be ,ﬁovqg to other points on
the sﬂy-s_teu, even wh;n Joads are be__i.‘na_g.‘ offered. Tabil__‘c_l; 20
gj.vea ﬁgures of 4e1:.qntion to the 3vér_ago empty m_gﬂo:r_:_’, for 10
day periods 1n 1983-84 st the Pune temainal, It is observed.
that more often that not, an empty wagon is kept waiting tor'
more than & day befors 1t could be despatched, ‘It {s also
to be noted (Teble 21) that this component' of detention '~
{enpty "'det’a'ntioili 18 often more than 50-55% of the total time
‘spent at the temminal, “Dne problem could 'be the 'difffculty’
4n forming empty rekes in order to move thew out.’ But this
‘need mot be & problem ‘especially 1f 70-80 wagons are being: "
‘relessed’on an aversge from *;t_g.tgimihan “"Lack of ‘adaquate
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Table gO ¢ Detentions at Pune terminal (emptr wagons )
‘{10 period = in hours)’
e L. -d

et il b el mid i e ek i e  mE - o -
"9'{1‘43,\., e beeeno i Yeriode
- - .I:tr'. - b ..234. o T 2’: e et
April:....1 26,10 37.75 33.25
May ¢ 726,60 31260 25530
June' 25160 ° 32,30 28.80
July - ¢ T 3L,30° 29,40 ‘41,28
August 7 29,70 ¢ 36,90 41,00
September * * 38,90 - 20.75 "37.20°
October - ' 36,60 Y43.45" '1.10-
Navembey * ~31,50 © 137.80" 21,75
December, 37.10 _24.00 ,29.20
Jl.nuary ~ 324850 ° ;4.90 18.42
February ) ;77.'10:”“____;;._._;23.}55; 23,90
March- - - 23.45- - - - -12020 « - . - 38,20.
P L A |

-h-&-------“— iJ-----'."L"u-----*h"‘__b"’_’----

notive power could alao be a pmbiem.f But we. undie%:signd

thet this 1s not at ana problem hem. Our own 'él';:ﬁ}‘uslon
1nthemat.ter is thn}:. tho auocatgjonﬂand the consequaﬁt
déépétéh:!.ng pmceui’eis: aro carriod.} qy_at _on the basiglipg:ordern
x‘ecé!ﬁ&ed~ from the éhai'*rieadquanéh‘%hich in turh"'"dafaond on
the Railwey Board for advice regarding allecatinn and despatch
of empties, Here we must take note of an observatinn of & IR

dewt lopmank
study on meilyey mRnagement perspectives (1982) that the
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Board's preoccupetion with day to day movement on”aizone-‘":
wise basis leaves {t with little time bBelng left for
important-policy aspects’of &' long temm aature'and thus do
hot get the sustained’dttentisn’ at’the requisite’intensity.
Conclusion * ERETIRN
» . ;3Given the pattern of loading and unloading at the
Pune terminal and also considering the demand aspect, back-
loading of empties is a blslcr problem and thus a good deal
of empties are generated hers. Mreover, th'o systea of
priority allocation of wagons as also the restricted move~
ment of certain types of wagons results in empties being
generated in &n area, But what is more surprising is the

Teble 21 & Percentage of empty detention to total
(10 day e riod)

HMonth Periods
T Ist 2nd 3rd

May 44.90 39.50 40,10
June 47.37 4’075 : 32.‘0
July 37.58 52.90 48.74
August 49.60 34.57 34.91
September 34.20 56,55 56.90
October 53.50 58.40 56,20
November 45,64 49.32 47.20
December 51.90 48,43 59,07
January 46.90 . 35,60 36.70
February 49.50 52,61 54,86

¥arch ’ 55.10 32- ‘o 44.25
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detention involved in the case 'of smpties awaiting despatch
at Pune. Of course, no generslisitions can be made. This,
we feel, is due to the lack of an effective allocation
process whioh invariably{involves.a Righly '-coﬁtrdliuﬁd" but
-apparently hierarchical/set. iy which results in considerable
‘delays {n'decision .making,



CHAPTER

DL

. SST_CONSIPERATIONS .

~r - The ultimate cost of moving freight is significantly
affected by the extent pf empty movement...The unis.costs of
transpartation {say,.costs per tonne kilometrs, wmagon kilo-
metre, eto, ).are highly sensitive: to . the intensity of utilisa-
tion of whgons and empty percentages.x Moreover,. unit costs
vary:with the level of empty f{lows associated with the: .. -
transport of. particular .commoditiess: Thus) these considere~
tions also need to bLe taken.into account.in’ the process of
rate-making for the various commodities. |
Costs of Fmpty Rettllﬁg';;*

.+ - The conceph of: Jointness when mpplied to transporta~
tion normelly: meens, that. certain product; mix- costs such as
the Costs f: retwrn Jine-haul cannot but: arvitrarily. be .,
sssigned between -specific movements and transportation, . -
servicea, - Together with the constant, costs, the division and
distribution pf these Joint. costs betwaen particulsr slements
or units of services is, thus, held to.be arbitrery at best.
Since:any: specifiq distribution of these costs, i by accepted,
definition erbitrary, the. least-arbitrery method, it is.. -
normelly: agread,: consists of .an aversge. pro~rata. charge 1o : .
all reveaue. producing items. .. Again, the relevsace: of: demand ¢
to differentiate the ability:. of buyers to abssrb these costs

(]
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13 deemed important, . Thus,; the [consideration’ef these costs
has invarisbly been submerged under the closk of the value
of service principle, the guiding factor in rete-making on
mny aystems.

. On th_o Ind:lnn Railway systenm, tho valwa of urvico

prineiplc adopted .tn rate-maiing tends- t.e create higher
:l're:lght-eost margins for high valued comoditiu. The
vo].ume of these 1tens therefore tends to, be low, On the
q&hor hqu! t.hr buJ:_k movements of low-v}alus freight do not
offer adequate profit margins. When we, consider the alloca~
t.gfm of. gq,s‘f.-h_‘pg.fmpt.y returns, the tngg.tiou has _boen to
levy an_arbitrary, prorreste charge on different revenue-
earning items. The empty return ratios for the various
Comiodit¥ groups whieh'ARa"taken 1164 cost “aonsl deratioas”
on‘the" Indlan ailways' are givex 1a Tabie 22,

KRR ('t gﬁi‘f"'dﬁc'ﬁh;i;h; wlthrﬁam L}ffciiia;"wo"'camc‘té'
U e Ty
underntnnd that these mtioa nrc quito nrbitnry “and ‘are””

wrp i' s "! W ﬂ !

roltablo only t.o t.ho ext.ont that thoy anabuod on past
uporienco of trl.ffic ﬂows on"f.he not;work. Hhilc 1¢ 1 "
ruaombl& t.o &xpoct thut Coal Iron-ou and POL j:roduer.a

L T wL g

would have nuch high ratios, 1t 1a lit;t enaf to iuldoutlad the
low figures abtribut.ed to' other comdit.iu. 'l'.'h!s :li upé‘-
cially 80 in the' context “of movmnt. of these 1tuna 1n block
rakes. 'Bovcve'r; ‘we felt‘it "nOusédry‘t’o check ‘the” feuibihty

of theso rat{os on' the flows %ccuring on the netwérk. For
the year 198283, “the’loaded ‘ind empty’ flows associated with
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- Teble 22 ¢ Empty Return Ratlos (ERR) 5 Broad Gauge

A :-En;m;dz ',1',.’." i "'.._'T.G‘Z'.; ".Eﬁ".l' » :_.:.,:; .- e
R il il
1. Coal o 304
‘9,  “Iron-ore - 100%
3. PoL Products " 100%
P L u‘l;ont: NP 23%
5. ~'Fertilisers 2445
"6, - -Iren and Stesl:: 23%
‘7., - Foodgraing 233
8.  Other Goods .. . 23%

B . . - “ . R i
rem e T welAm Epl e s ar W W o e wi g B W wmoee- - - -

Tk E\‘ - -y
Ty i lsnre LA

t.ho major comnodity groups Hef‘” gnlculat..d. This uaa done
~ on the basia of the origs.n-ung/ummung tonnnzo on the
| nrioua Bailway zones, the nvemgo load for the di.(‘farcnt
gmupa and the averago 1oad o: trarfie for theao conmoditiu.
'rheae ellcnl;t:u;n. aro presantoé 1n 'rablo 23. uaarlyr- 90 )
per cent. of the empty flows can be attributed to .the move-
ment of coal while:15 per.cent is due to the movement of.
raw materials to 'steel plants, ateal products from steel .
plants and iron-ore for 'exporta. .Foodgrains, fertilizers
and " cement: aceount .for about (10 per cent .ol the empty.flows
vhile FOL'products 'movement resulta in about & sixth of the
empty flows, ~ On scceunting far the £lows srelating.to non=-

revenus traffic:elso, we find that the total empty movement



Table 23 & Estimates of Loaded and Empty Wagon .-
Ki{lomet rages (by Gonmodity? &W)

peara et tea rleoy thelp Lo oo s &
-

o Commodity .. . ... . - Losded Wagon., ;Empty_Wagon
n-;’-n-—'---------n-----m-------—--

R E Y m@lptrag.q ~ 'Kilm‘t' ﬁg.

Ry e L Telde e Y
1. \ CML P, 1.9228 1, 5”9

. e ek
2 o B "SRR Wb B & S S A R Aa

2. Raw Material. for . e 4w e T
Steel Plants =~ 2162 .2162

it e FE e T P ¥y Ve L
3. Iron Ore for " ‘
' LEXPPI‘B PR M S 22410, '24‘1@* .

_ 4., Pig Iron and Steel ¢ »4490 k032

6., Cememt 1 #3601 . ., ~0828

g fe - Foodgrains -1.2330, . w2835 ;
-8 _ Fertillsers L»3190 o <9737

. 9. Others . . - 2930, . {ieDLL7, 4,0

10, Non-Revenus. L w231Q cy o210

» - 8.0043 . t 3,9151 7

BT i = e
(estimted) comes t.o abont. 5.9 billion wagou kilonetru. "
This riguro norc or 100; oomapo&nd;t; fhe a'ct.uaf hou in
rati;s adopt. Jdl 1"6 rﬂ rau-
n';kins seen to be msonably gofid. But wh&t. is }aulr;‘ﬂ:mg
o Poran oty Ty LRl

r1;1:1131& f.hc ntioa f‘br ument. foodgrains. fcrt.ilizors, etC., .

b

1982-33. Thua, 11.'. apponra t.hat the

L e W e
are low deapito t.ho chin that. t.hoy are 1ncreasingly boi.ng

a
R B oAl onuire

ndvod in block rakol.? Whiio 11'. 1s nhtivﬂy o‘;;ier to

tmco back tlons ':uaociated uith coal mnments, 11'. wou).d be



sn enomous task” to look iilto backhauls aasoeiated vith |

e AT T t R

these eomditios sinco t.hqig' l.gadinga and unloa@rgl ,,' .

FASESE wmeninly L ~d

spread.over.a much 8 rger ared,

t5 o But-the importamt. lasue thay ia:%o.be tackled:is-the
one regarding.the adequacy of transport rates te cover the
additional: gost:.of empty movements ;The erbisrary assigoment:
of. costs may- not.pecesssrily: cover the icoats assoclated vith
ompty -baulage. .- But. it muet be rexzexbered that there are .
meny - factors which influence.rete-making, the fagtor of
espty-haulage being one nf them. Thus, it i=m a fomidable
problem to separate the erfect of this element. It wnuld

x,.; = £ = R ‘

' perhaps be useful to computo cnat.s, houeur simplistic 1t may
seem, which explicftly includes the fagterief: empty haulage.
Following Jagjit Singh (1965).we toake up. the considerstion .. -
ef the dverage ¢ost oI hauling, say, a tonne of coal over a
kilometre. The-information thay 1s.provided is the cost of
hauling a good: vehicle over one kilmetre. Ag coal 1a alulya

)‘ v'"' o

garried in, full l.oada and the aumge wagon load m f.h_g case

LU A vt B ud B & R A X

ot' ‘E‘D;‘]..- ;urna out to bo 22.4 tomes, t.he avorago coat or
hauling 2;.4 t.onnea of coal could be aaaumd t.o bo equinlent

A

to t.ha cost pf hluling a goods vehiclt over one ld.lomet.m.

B 4—-.---. -

Therofore, tho coat- ot hguung a tonn. of coal ono kilonetro

omtdm

can be cllculat.cd.r Ve made these calculat.iona .for 1_982-83.

PR .- u e L g
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Lot
Average: cost of hauling .a goods. . . w oy
vehicle one kilomet.ro 107.99 (Pliao)
DR U O PN S YO, Py wiile
Iwemga wagon load of coal 22.4 tonnu
o e vk nat diseonly am ] -~ Eha ow LT e
Coat of hauling & tonne of 107,99 4.82
Coal-over one kilometre: . Y i

T S IR i-; LR _? v 1 sy ey oy Ty kN iw T T LG8
Thie, ﬂowev&r, takes“tnto mécount only t.fu faét 'that coal

[ T e ,?i\ . ’_,4:‘ - ‘,.;,: ;.-‘- et e i g s ‘.‘_’,,_.?!_‘vj :-:“,.:_'_,1 ,’_ ‘ - E Ea _l cm ot P
is oarrfed &n full“wagon loads but’ does not take ints account

cm T amEed Pl g BRI R LT -
the empty haulbge invoived' in’ea'lj'ﬂnfg cbai. 'rho mpt.y mtum
"_:i,'*'ﬂ?- B Vet Tt Tt oy

ftdo in respect of ooal movement.o ‘18 given ‘46 be 80° per cent,

1.0.: fo;' ;;r;i'y ldlomet.ra that ‘a baded eoil é&on noﬁa, it

t.ranl;l 8 kilomet.re empt.y. Thiu, i'.hc cos& ol hm;t 1113 oﬁi

ft o o~y SERL R P G W

tonne’ o.f aoaf. g i.nt.o eonald;n;at.ioh t.ho ompt.y haul.ag'o"
involved h V

r
a

4,8 2% 1y SQ}‘. s :;.9!5.. 67 :J pai '.93 -

The‘tvém"go Lead of oial tracsie’ fa 345 kms] and'the mm'g"ﬁ

rate’ pe¥ tonne* per kilometrs to ba! i

Iom g B
“43.:6/545’ = 7.93 “lpatse}’

14 ‘ . ..
o e il Moo Loba Fiorwn N T famrre s

Comparing this with the cost of mvueim, we £ind that the
g g s L wprenn o MR S Et B 4
ur.lﬁ' :l.s lowor. Bm:. this may bo a very s:hplia:uc my of
it e v R O IO A ¢ T ERGEVERE WS, & -
1ncorporat1ns considerauonl when thero are wany fact.ors

I LT R R S TR S U P 28 ST s

lnvolved 1n thc process nquired for theso calculationl.

[T Yo Rrge Ao

Smo Persgect.i!es for Rat e Making

w VR L a s ey RN S

r3

It uas moted urlier ihnf. t.ho bui- underly!.ng the ;

e B }f % "".\'. B‘ ~y )! l‘,, 3 " ‘j G ‘-‘»i-. 1 " RS l‘&ﬁﬁ’ \A.\‘:

proval;nt notﬁod of distributing Joint costs of retum nHOYe-
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Wo- . - e
i megts is’arsimple two, mevement between tws period points;”
en-origin and.a-destinatlon.’ Undéi this over simplified
asaumption-costérnot "directly related to the" revenus’ p¥sduc~
ing Klometrage. are treited:ds.indivisidle costs of the -
twoswey trip.in the simpless form.» But:this requires that i~
the ident ity of :each foerward movenent' and that of ‘the returh
are-gwaintained, However, this point-to~-point relation that
is postulated hardly-corresponds te the highly complex abt~"
works .and various levels ‘of flows in'cdrrent day €ransporta-
tion opemtions,. Thus, as -Rahbany (1962) 'says, 1f ‘tracing
back reach haulk to its originating forwaid'leg is ‘imprectical;
1t: 1s 'of little ‘relevincé to "dssociste the aversge empty’
return 'with! revenus producing forward moveément.” 'According -
“to him,: the traditionsl allocation ‘of! costs of empty returns
(charge all revenue producing movement ‘on’ an average pro reta
cost- of: all ‘empty, non ‘revenud movement’) ‘does hot take into -
consideration the affect snd contribution &2 each terminal *~
ared. to treffic imbalances.' The effect of such & treatment
can result in-certain ‘distortions, ¥ Firstly, the costs of'’
empty : returns from gdogrephic’ areas of high’ imbalances could
be shifted to those of low: imbalsnces:6resulting in Inaccurste
cost calculations, - Less dirsctly, .to the extent te which
transportation costs &re erucial-in the locatinn of ladustries
snd markets, the shifts. in sconomic activity away from ureas
of nhti\zely‘:id:hnhneu;;o‘othem with high imbalances could
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be _spurred rather.than- Mﬁlsatod.__.-bx;thqsg;,pmc;i},cg‘g._..?,..)hr,-
over, the unchecked growth of traffic imbalances and its .,
continued subsidy through gurrent practices \r.nglll..,- Lfurther
sggravate the problem of surplus.cspacity,. In fact, & good
deal of the surplus capscity.can be ascrided to the increas-
ing imbalances -of.flows rether than:the dsgreasing.volume of
eraffie, -

iy 00 - Since~ 4% - 18 cleax- that the incidence of empty movement
is traceable to'traffic imbalances at teminals,: it.would

be useful.to quantily the:effects of imbalance on. eapty . .,
return.. ~This.can- poseibly; be.done. by expressing the imbalance
in terms of indices showing the retio of volume pf g.nbound. -
to outbound traffic and also by.determining;the, relationship

~ between the ratios, empty. returns, and the load factors. -,
Having done this, one wey.of distributing costs of empty .
Feturns on & system-wide basis would be to assess the contri~
bution mede by each Lemminal.area to the cost of empty move~
ment required $o: maintain the flow of trensportation.. . ..
fre o wlt-1m possible. to.sugzest several practicel applica~.
tions which my result. from detemining and calculating, the

K

effect-of traffic imbalances as & factor in the costs of ;-
trenspo rtation. « For the milway management , the, uge of,

data quareffio-inbalances. on traffioc-balances/imbalances . -
‘way be:illustrated by the nesd %o develnp. realistic. targets
‘Tegerding loads end empty. retuyns,; Moreover,.an analysis of
traffic flow data mey bring forth a meed to develop operatirng
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policies with a view to reise the utilisation of line-haul

capacity. iAlso, & variable scale of load factors and-empty
returns based pn seasonsl eénd-other variations in the ..

| balances 'may -be-designed to-sexve as a-standard for:line-: -

heul equipment utilisstion and mansgement. -

- Broadly speaking; the arguments advanced above fevour
mmmamqﬁudnﬂ directiqons.. More specifically,:a
system of point=to—point rates ought. to ba sdopted.on the:
basis of differing area costs.: . These .retes may be granted -
ta promote back-hauls in recognition of specifie and unique
characteristics of the ¢oncerned traffic and oporat;ms
thereby involved. Such a step would be prudent in the context
of cholce of location of & new economic activity requiring
" inter-regional movement especlally gince it would take inte
consideration the effect of the location of the new activity
on balances/imbalances in transport capacity. For instance,
the location of & heavily importing industry may further
worsen the existing imbalance, This will result in increased
freight costs vhereas the heavily importing industry may bring
about balance if located elsewhere, Such an argument for
discriminatory rates is also advanced by Miller (1977). 1In
the context of attempting to simulste empty flows on the
network in the United States, he observed that a gond deal of
movement of empties is towsrds the coalfields and felt that
this movement could be utilised for the transport of, say,
Ironore lci"ﬁ'dins on the Enst_em shores. 7To induce shippers
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to use the excess capacity représented by smpty back-hauls,
he feels that rates must’ reflett tha true marginal cost by
being lower vhere empty back-hauls can be used. In many

"cnses, lnw ntes for back-hauls may enable the rlu.nys to
e omyrants o rF e ety wus gt [vfled by Sha obieetge
get back tha lost t.rafﬂc rrou other modes, But such direc-

"y - [ I S - o~
“ i v R ~§,s..‘ r‘“;;;;vnf‘_.}m;&. L

tional rat.ea hlvo been tradit:lona}ly op?oscd as 1nvolv1ng
un’duer hi;criu:lwna;i:\:* l}k:u{ov':},l :;cﬂ;: !l‘i;t.:nfdj c:nﬁ ;lao be
'o';;;):m:d?o;; tﬂren;;or:m:l t‘h:t.} t’.hcj1 v;\lue 91‘ aorvi’:cmqjin:'d:l‘n.:::l.plo,
un guiding factor : in Q-‘A"i:r-;u;é. ;: i:é"éiéally dincrimina- ;

_— L3 B
E A A

mry m mt“l‘-
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SUMMARY AND CONCLUSIANS

=] Uﬂl'-'IJUtI .

'rh:la prel:l.minar! qtudy was x notivatod b;r tho obaerv -

niad® T

tion that bho Ind:lan Railuay_ Syst,en haa ?oe_n, for quito

some t.imo, d*xamct.erised by, an acut.e and ever 1ncrouing

S gadTd rak el N 055w

shortage of wagon and track capacit . Whilc axpansi_,on of

(Ll .

t.rack capaeity 19 vn'r.ually lxuled on ﬁnanchl comiderat.ions.

"*‘.f:kz.tt:f:‘. . . :4%

an 1ncx_1_zas:o :ln wagon holdlng may not. be useful nnless li.nc

N L L,

and power capaclty eou]{d be co:rospondi.ngly 1ncraaaed. An
IR IF AR o L -,‘.a:--fu o ko SV P i ST

e.t‘fect.in way of deanng with t.ho problon 13‘ t.o :u:provo

-t R J R 3:%-‘,_;---_ alh o alwd M
ut.ilisat.ion of uisting wegon cupacity. A naJor dimansion
LT B N L I L ¥ P T T

of 1mpmumnt thar. could be onv:lsaged 1- :I.n t.hc sphore ot

anpl;y ungon ‘movement &nd mamgonent, & Against this back-

S I P A T R I Pl s Tese o roorral g

e H s e

ground, we mdom'an &ttempt to underr.akb a prelininnry atudy

LT o L """‘Jﬁ—* EYON0 9 S LAR I AR N

or t.h:ls aapoct. bf wagon movement and manageuent on the

R v

Indiln Ralhgays.

rirqtly, we, t.ook up, some of the 1asuu rolatod to

L I A N TRE R LA S | Tuan

t Gy

empty ﬂ.ows at tha ucro-lenl - It was obseﬂed t.hat. in

B, S 10 B iaid wiias

addit!.on Lo, thg gro\d.ng mponancc of bulk ;Fuga apd ehc
conae_qngnt ndoptlon o.f‘ appropriatc operating lpo].ic.:ilqa \7
(deapatchcs 1n b].ock rakea. :etc,), the Use of apoclia]. #ockﬂ
to cat.or to the trariety pf emerging demandq nn tho net;work
tho dec;easing mpor!:anco of ?hglnetre-ﬁaq_ggkcpomponont of
the netwnrk have allo boon mnponsible for the growing magni-
tude of empty flows. More important is the finding that

there 18 a trade~off between the turn round time (wagon
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cycle) and the magnitude of empty movement , especially in-

the last decade, * This suggests the interpretation that: the
reilways would prefer: te increasd empty movemeat rather:: -
than .make attempts Lo.use:back~hauls in any siguificaat: : -
wayo “And thls:is Jaa.uinlybdui;t.ofthc ~potential-adversa affects
of additional loading on the turn rownd time.  Further, a
rather detailed sanalysis of enapt;y‘flo\ts on the network
indicates heavy concentration of such flows on the trunk
routes which are.also-the main arteries for loaded flows,
thus pre-empting a good desl of:track-capacity.: Finally, .-
an analysis. of .wagon ‘utilipsation when viewed. from:the.polnt
of view of loaded movement in.the total:movement and alse: -
in the.wagon cycle reveals;a very poor.utilisation of wagon:
capacity.

:The case study of the gnods teminal at Pune reveals
that ‘backloading' is a“basi¢ problem and thus heavy outfleus
oceur.at this mnde. * But the demand for special types of,
wagons is-not necessarily taken: ecare.of.always due.to - -
restrictions on them.: This, we supp suspect; & may be a...
common: feature At many:nodes. ' However, :more surprising is:
the extent.of dotinuon‘that:rwagena sulfer while awaiting .
despatch. This; we feel; .is . a resalt of the lack-of an.'
effective allocation and disposition policy as:far.as wagons
are concerned, which-is invarisbly dictated by a:highly:,
centralised but apparently: hierarchical:set~up.:
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> Tt wam not possible to' gor in- detail,” into the problem
of costs of empty returns ss related to the everall costs and
‘the tariffs due to:the absence of any ‘informétion on these
aspacts. " We have, however, tiied te provide some. insights
it o the problem on the: basis ofrour disecusilons with Rallwey
officlals and ou¥ reading of the relevant but spars
1literature, -
Perspectives ‘on Further Research' -
Pl Wevichose' to- Uhdertake this prelimlnary study' with o .
Yiew to med Up thd framework for a more comprehensive study
of empty movement and management’on the'entire’ system.- In
‘our opinién such &' comprehensive study would require an axer-
‘¢ise ol the programming type which would, in turn,' require a
good deal'of' data' for the majo¥ nodes of the systed.’ "This
would,’ no doubt, be 'a formidauble ‘task.” But in view of our
‘experience’ of ¢ollection’of relevant dat.a at' Pune, we’ feel. ~
‘that the task would be’ less burdensome; ' Hore importantly;; it
would ‘be ‘essential t6 incnrporate the ‘decision making precess
‘dnvolved at, all’ levels:-wl thin the: fremewnrk: of’ the! progremming
exercise. ~ But it is not enough: having. an:information 'and a
control’ aystem which provides: for ‘8;.-_3“110318 dge of location: of
wnits ‘and ad hoe¢ rules: for 'allocation of these 'anits. i Given
the Lnformetion, mich* & determination, as Felton (1978}
fuu;huia;;i,ﬂshould be an economic decision, ' This aspect; . *
which 1s ‘essentially behaviocaral in nature,” is ulso to be
4ncluded in -the! exercise. . In the' next ‘phase of the ‘work, we
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expect to proceed along these lines. - From the reilways
point. of view, there is need for a thornugh and compre=-
hoh;iv:wexlmlmﬁon of the tum mund time of wagons, And
it is even more important. ta leok into this aspect st a
disergregata. level since thers are wagons of different types
thot are angaged in the process of moving freight.  With the
non-t ransit %comﬁoqepm.:_lpla_y}ns.in ;signi,f_l._qapt -role in the turm
ound timey it would be, usefyl, to initiate studies into the
Problem of excessive detentions at various terminals, yards,
etc,, which contribute in a major wey, to the poor utilisation
of wagon capacity.. e do hope to take up the dimension of
turn round time also for detailed study in the ncxt' phase of
our wrk., Also, in the context of consideration of costs
- and the related problem of rete-making, it 1s necessary to
examine the effects of the pro~rata spportionment of empty
movement on various streams of traffic and also look out for
an alternstive if the current practices q;: not satisfactory,
When examining the problem from the point of view of
the acmnomy, a number of issues could be visualised snd
looked into separstely. An interesting one would be that
relating to the location of major pgru, mvements thmugh
them and the hinterland that they serve. This would give
us 8n Insight into the efficiency of flows occuring fmmm and .
to the pgta.- Similarly, in the context of location of major
fndustries in an area, it would be useful to look into the
potential demands on the system in the area and relate them
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to the available capacity resulting froam imbalances,

Concluding Remarks
.To conglude, 1t is heartening to note that the

Indlen Wilvays are going in for & massive computerised.
frotgnt opertions managerent. systen which is meialy aimed
et racilit:ating and 1rgprgy;9§.opcmtlox;-l deciaions in
pract.ice. ,_Howe‘{rer,, 1t'mu;t be ﬁmgmbefed t.hq such a
ayntenleou).d also gerve as the basis for i{nformation for

4 .4",7_,

tho ‘conduct of large-scalo st.ud;les euch a8 pho one that we

..w.t i e N -(wo'

havo conceptualised. Tho ogoratlng system must take into

Lhwe

oona:lderat.lon t.hi.l aspect. tooﬁj

wihia by L F
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