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CHAPTIR X
INTRODUCHION

%ot Exocmble

hh In ito bande forn, pm&mman end conoumption ore
inseporntle functicnn booouso oneis tho objoot of the
sthore u&thmx% production mwo conrot bo any conounption,
vhich, in ito turm, fo :3 procondition Loy ourvivals

vithin an sconotide oyniam, tho procoovoes of production

ond conoumption dood to dntomeresioncl cnd interecectorsl
exchenpo of goodess Vhile the dovolopnont procesc hap becn
nootly otudied in terns of intorepectorsl rolotiono with
oophngioc on the mrovth of tho coonony end of 4t sootorn,
the otudy of 4to intorregionnl aspects hove boon, by ond
largo, ignored, Uhilo tho fornar type of cnnlysio ip
rolotod to the vortiocl dimension of tho cconomic otructuro,
the lattor portaing to the horisontal divension, Doth of
thone are vitolly fmportant.for o propor understanding of

' the functioning of tho cconomic oyotems /n attmpt hao,
thereforey beon made in this otudy to unravel the inter-
rogionnl popect of suth axchanso ond Ats rolationchip with
the opatinl ond cectorcl development of the Indian Feononys
I.1:2 §Since the mobility of recources within o loarpge
country like Indie 4o far from perfect, tho productiom



cooto of 4i9Ceront comnoditico vary opatidolly,

pithin the limits Smponed ty tramsportation coots
ond politicol or culturel barrdors, en individucl region
of the pyoten io sblo to doliver such goods and serviceo
t& ﬁﬂshat rogionp of tho gayoben which 1t can profuce ot
6 oot lower thon thot to be incurred by the latter in
producdng theso goodn ond sorvicsoe Gopdo and sorvices
gcn bo £reely ozchonged within o oyotom of rostonog ond
6 resionaun drov frooly on the ropourcas, products cod
technolopicel ﬁmml@pmwt of other repions in ite effort
to davaolop ito own P uetion base vith o view to compote
with othar roglons of the gystem baving their owm
specdolisation, Each region thuo opeciolices in the
typo of production in which it cnjoyn n compevetive
sAvantens cnd oxchoazos 6o speoioiition vith other corplow
pontory rogicno of tho ,aggatemgi |
I.1.5  Tho comperstive alvantese of o region Ao achioved
by minimising tue poto 0f coote, nenely oosts pooociated
vith production ond these with exchongo activities. The
coot of production 18 conptroined by the natural endowments
of the region, EBExchonge cootn of an ares are the function:

$ v 2o, Univoroity




of 4ty locution yelative to othor cwplimintary cnd
- oonpobing orenp of tho oyostem, Since cooto of exchanpe
are noinly %mwpm cootn, mmxm; m oroo ig
expocted t0 exchonge moot hesvily with arensnearest to it
in .dmar to ninindce the trangport cﬁatsﬂg Thus, 4L tho
por unit soopt of production of compodity A in region
12 2 45 2, ond 2,” roopoctively, the oxchango will toke
ploce only 42(2,° = 2,%| >4, whore ¢J, 10 the por unit
cont of noving eormodity A from rogion 1 to 2.
I.%4 1% io Sloor from thoe sbove thet the geogrophiesl
spocidlisation of verious orens lacis, on the one hend,
to surpius production of spocialived . commodittes, which
connot bo @;x*" in the oron of producticn ond on tho
pthery to pearcdity of worious goods of comoupption, vhich
4t camnot profuco to nedt its yequircments, Tho surplus
hos to o tﬁm&yﬁma f0 othor rroos and goods of conpumpw
tion hove to bo brourht from ocutpide, Thin regulpr exchange
of goode con bo eooured only by e efficiont end cheap
trangport oyoten. Thus the movenmont of any comsodity
from ono point to othors provides ueseful informotion on |
intmagionm troding mﬁtém and gpatinl links of o

rogion and comcoquontly the role thet it 4 ploying in
the procvens of rogional md notionnl ceoonomie development,

2

D08 Toonony, M.I1.7,




1.2 Copmodity
T.2.% The exahmagﬁ ¢f gwaa emd serv.tws betwem *mrious
ragionn of o oycten dosds to intordopendoence omong -
rogionte. This m‘a@zﬁ@mﬂmﬁe will bo direct if the
comodition produced in arogion are sbecrbed by the
mmngooturing infuctrics oF tho £incl démond pootor of the
othars It would ho indircet 42 comnootion betveon guch
drputp ond outputo con bo coteblichod through industrise
locotod in othar roglons Thus the flow of comsodities’
f:-em one rogion $0 $he other revenlp kw:: soture of the / L
mtam;sanﬂmm of ono rogloh on tho othoxrs Commodtty
flew studico thue seck 4o idontify tho nomner md axtent
to vhich any rooioms
{1) ocon md docp gevedd 4itoolf of tho actural
odvontopson of the other regionn throuch
importo; ond
'(ﬁ.} eon md doos compete with the other regions
in the dispooci of 4ito producto in the
coveral regionnl ond sutresiomal narkotaq.g
I:.2:2 Thoroe 1o e ddrect corrscpondonce betwoon tho dcgree
of rosioncl intordependence and the volume of interw
rogionol trofies Any increane in interregioncl trode leadn
t0 o proportionnte increono in the degree of regionnl




 intordepondoncd. and o grestor intesrction of the netionsl
BCOnONYs |

12,3 Ono of tho obvious 4ifforcnce botwoon intra ond

internntional trode is thet tho lobtor, unilke the former,

involvop difforent curroncicss In intornotionel trode,
there 4o o baleonoing nochonion which operaten through
oxohiopso roton ond dicoquilibrin in tho oxternal balances

of o country clivo rico fo changon in the oxchonge ratoo.

In intorvocionnl trode, howover, guch o baloancing mechandionm

doon not exiots Tho leck of & bolenoing mochaniem in

d.ntwegmml trofe noy losd to norious okewnons An the

novanont poattorn of comnoditios botwoon different ropgions,

It 4o poopitio to drav on tho notured rosources of o

yopion without corrospording inflows of chy types Such

o m@gaﬁm womld lend €0 the poroliotonce of bochwardneso

in tho yopdons Thip typoe of suction oon loal %o

Aifforentinl raton of grovth of rogionnl economien.

I1.2,4 In ovder $o0 study the intorregional flew of
comnmodities vithin tho gpatiadly diffcerontisl devolopmont

pattern of Indics we choge the major modo for the

movenont of bmh 20045 8.8es Yoilluoyoe The Indien r&wa&a

hove beon corcying about 70758 of the totol goods

troffic during recent yeorss ond in the Draft Five Yeor

Plan for 197883 oo well, groot asphoois hop beon ladd

on the key position of the railvays in the strategy of

bullding up the infragtructure required for o growing
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md Glveroified Indion emmwﬁ Rocd trencpore, through
bocoming dncrenpingly dpportont 4o not the mojor mote of
novoront of long dietonoo troaffic vhich 4o the houlmerk

of unchocked ckow novenant of yoglonal troffic oricinating
fron 44fforentinl resionnd ﬁwﬂ;apﬁmm

2:%1 In order t0 wiorstend the chornctoristics of intore
roglondl trodo of Indin oo it oxioto todnys 4t io csoentisl
to delve into the Motory of rellunye devalopnont 4in the
subeontinent, %rode, industry ond spriculture hod to fnce
perioan 4iffimltico in thoe pro-railwvey period due to
oxtromely poar conmnicotion fooilitien. Sccisl and culturel
contacts, vore nloo quite 1imited. Ulth the growsh of
politicnl pover mdé oxponoion of thodr territories in the
voot mboontinont, the Dritich edminiotrotors rooliced the
noods for Lprovod poand of comymmicotions.
Ie3:2 Sho poriod shon oorly ideno of raill comptruction in

 Indin woro being concolved md discusosd was the period of

*aaum Henin®, The ratiwnye had deen mmm in 1825 in
Inglonds in 1&29 in Fronco md An 1830 4in simoricn ond were

"

& Covt, of India, Ploanning Compdacion, Jrolt Five Year
-£2a0. 197085

& DDe 206,



functioning in thone oountrico quite puccoscfully,
Daturally, thorofores the Drtich diminiotrotors wore
torptod to introduco rodlvays in Indlo vhich woo full
o2 ropourcos md venlth bat wthout sotdefactory momms
of compmications Tho onzldy objoots of expaneion of

- <henpy opoody ond sdogqunto rpomsg of cormmicention including

rafilvey ond onnsi oomptruction worg propor administrntion
i conpelidntion of Dritich rulo in Indie ond the movement
of pilitory troopo ond oquipmnt, Bosides tho paldtical
ond military objocto; the othar comoidorntions wore to
corve the indoropt of Pritich Lmveotors mé imiuetries.
British imvestors hod dmvostod 4n tho radlyayc An pany
other Dritich colenico ond had onrmod fobalous profits,
Thoy woroy thoreforo, quite engor to invest 4n Indton
roflunys oleos In the volko of the Indushtrial Revolution
the Zritish induotrdcs noolod row motorialo mand o wide
poriot for Lindohed productes Thoy woro, thareforos
intaropted dn the dovelopnont of roilvays in Indic with o
view t¢ facilitato tho aammm of row moborisi for
oxpord, on ths ono hondy end for toking the finished poode
0 tho nooks ond cornoro of tho canoumption market, on

the othore.

- %53 Tho firct railwoy amginc oteamed out of Bomday in
$85%, m.wlsr o ptondily the tontocles from the porto
aprocd to the interior yogions of cash crops and raw motorw
1ol prodootion md on opoontially centrifugal snd
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Ti’x’mﬁaﬁ notwoel omrged on ﬁm oceno, It woas ospier
for tho towno ond vAllages to oend ito productn to tho
four motropoliton oontroo, Earechi, Donbay, Hadres and
Crleatta, 4 en to onch other or othor gettlancnts inthe
intorsor, The froight ratoo were bisced towards ports and
for cormofitics mosmt for oxport to Mnglend. THuo
centripotel forcen operated to fumel rosources out of tho
country ad otrongthorod tho typical colonicl economy.
I.%.4 pfforts vore modo to oltor thio gtructure after
indopondenco. Tho Raflveys vore ontrooted with the task
of carrying soode neoodod mopt for the eeonomic dsvelopment
of the country. Tho bdlased freight raton of the onrlier

- poriod ware modified, ' Pronsport vas considored oo on
intogral pert of plomndngy oo cffioient ond well doveloped
pyotem of tramoport fo vited for economic developmont.
Rﬁﬂtmy trennport wop; thorefore, given the role of an

- Amportont coctor in ol the FPivewYear Plansfor the rehabdilie.
tntion end dovolopment of the couatrys

I35 The grovth of ralluay froight traffic during the
lagt 25 yearo ino ¢ tostimony ¢to the losding role that the
rodlvays ore plmm in the dovelopnent of vardous gectors
of the cconomys %he oppocial objective of the First Five
Yoo Plan in thin pphore was tho rehablltitotion of the
 over aged asgoto, Portioulor emphoois weo ladd in the
Socond Five Yeor Plen on ennbling the rallwoys 0 carry
the traffic popercted by tho new otecl plomts and to cope
with tho increoacod traffic of coald. The noin



9
strooe in tho Third Pive Yorr Plem woeo 1oid on budlding
ofditiontd corrying copocity mm oould othoruioe oot go
& rostrodnt on tho otwnonic dovelopmont, Modernication
md frprovepont in the officioncy of oporetions was the
focus during tho Pourth Pive Your DPlme In the PAfth Pive
Yorr Pian, cognicante oo talen of tho neod for botter
vtilisation of the oxioting tvook ord yolling obock coproity
md bigher cperationdl officimoy thyouch moximiging of
novenont in Mock Tekon and rodusing turn round timo.  As
o Tosult of tho sbove moamire thore hoo bocn o eignificant
ioprovasent in tho oporntionnl officiency of the rallveyo
a0 peasured by cueh indieos oo the utilination of railusy
rolling otods dn torms of wngon turmesound
vehiclo/enplas kilonotroe por doy, mmé net tommo kilometrop
moved por :mg:mlﬂngﬁw doys In tho Droft Five Yoor Plon
‘far 197883 no welly tho oy pooition of roilvays 4n the
stratogy of Wilding w the booie Anfreotructure required
for tho gyowing ord Qiversifiod econony of the country heo
been wall rocognisod, 14 40 expocted that originating
 froicht on tho rolluays in 198285 will be of the renge
0f J00=-313 pillion tonnec op comparcd to 277 million tonnea
in 1977-78. $ho tulk of this troffic would concint of
coel, otool md rev motarisic to otecl plamts, coment,
£ tilicors, foodoraing ond potroleus productas
I.3:6 %ho Indicn Rodlways, 1ike publio utility orgcnisome
fions 4n other comntrdop rosolve the confidch botween
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pocial end priveto profitability by accepting finoneinl
dooms  Indian roflvoys, for oxanplo, are incwrring heoovy
operubionad lopses Suo %0 Lo rotod £freirdt ond poscenger
troffic, During 197677, tho total oporotional losges

of Indion raflvays anountod €0 Oy 18%.43 crovesm. Hoardy,
36 por cent of theve loxoes wore crising beomse of 1ow
robod f‘mﬂ@w: ma tho remedoing bacmino of possonger
troffic oporations. Hiotordceldy ond troditionnlly,
Indien railwoys hovo bomn finmncing cone deficis peorvices
mf other coclad costs through trancfor of fundo ?rom
within the opgmiontion » dye, through %ovoso subsidy®s
Zhs turden of thioc "eropo cubsidy® 4n tho past £6ll catnly
on cortaln voorn of rallvoyns for crormlio; thooo who
booked hirh-pruted gonerrdl nerchendicos This wes due to
the ponopoly enjoyed by the Padlwayes But the extonsive
dovalopnent of rond tronoport ond tho changed production
md diotribution patterns 4n the coontyy through developawmt
efforto have converted the rallwoys into bulk coryriers

o low-roted heavy goodc, * While the Buik commoditics
occounted for 56,2 por cont of tho revenuo earning goodo
trofiic of the roailwayo in 1950-51, they now agcount for
noariy 82 per cant of thio 4roffic. ¢he turdon of Yerven
pubsidy' heo thus folion on the peneral finmnces of the
rolluvayn,

I+5.7 It is cloar from the above thnt the Indian rollveys
aro ploying o vital role 4n the devalonnent nrocesc: f the
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Indlon ceonomy by moving nen and motordnd,y comotimon
aven ot pubcidiced rotess Rotlweyn ore undoubtodly the
thoolo thot koop tur 'zsvmm novinge EKooping thoe
importonse of tho xole of tho railvoys 3o viewy it is
roally suspricing ot only o 1ittle nttention hoo boen
_ @ovotod to tho otwly of roiluay frodcht in Indie,

T.4.%  Vhilo odoquete ntdention hes beon podd to the
otudy of tho verticol Gimension of tho Indicn oconomy,

the gpotizl linimgos havo boony by oml lorge; noglected

in socinl oclompo rogoarch, Only o trnll mmber of gtudies,
‘boned on the pottorn of omchonge of cormoditi

undertakons ho vork of mﬁ on comodity £lowo in
tho United Stotoo 3o o sirmificant works Ullnon hes
conlyeod oommoddty traffic by reid md wotor for 1948 cnd
boo clecrly drousht out tho donminmt rolo of the induotrial
belt of NortheBacst 4in @ fiov petiorto of vardous
nmefeoturet commoditlien 4n the Undtod Ototes, Ho hoo
sdentifiod the groso fonturop of tho linkoses thet hold
torother the ccoonany of the United Ototom 4n terns of a
gerico of inbergtate cormodity flow mapss Dunem® on

S Ullnon Belies m{.

Ge Duncen O,P4y ot Sley
John Nopkins Prevn, {9

3 {i
f"' &
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his aococictos dosaride the U,05, ecconomy oo cempricing o
oot of motropoliten rogicns within which the exchangs of
commoBitaen 15 dominctad by the fiowp fram mud to the
notropoliton cmmtrons $hoy hove nloo brogght out the
fact that cxclopive roglond specinlities 4n production
recult an o integretion of tho noticnal merkots

Tv4e2 Significant studios ropurding tronsportotion in
@ms' o availcblo in the 'Renm ad Vorknov Sordes'.
The firet volumo oxcofnes the vols of roil rosds in
ovonomie dovalopment of Gommonys the pecond | iz roloted

to commedity Flowsy ool the third volume is a collection
of pstudics denling with tho rdiotionchipe betwoon econony,
ciralotion anl tromoportotions BwJls Berry heo rovieved
thaso ptudien, in om orticle on tho wole of trmyommm
in the opace ﬁGmWﬁ?

X,4.3 Sheoroticnd oo vell ompirienl otudics related to
the flow of corpeliting and to the formotion of ecomcemie
regionn arc mmorost in the Soviet loterature on Regional
Doonomios but only o fow oro avolloble in Boglicsh « Protod,
slorpievy Dodenkove and Edotonov,®

8¢ Pmbst AeBs "”Laea%i.an af znémtry under Soclalism
thetﬁ.ca{ Eosey) " EC JOHI ,* 0O, 1962,
Miw p»!‘;g' ngﬂm ﬂ 7"')-&" on of UDLRW,
; mic Literpturs, ¥oacow, 1959u Eadmkm H.0ay
Retionnl Transport - Soomomic Link in the procesp

CONte e
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T.404 The work of Micheel Chicholn md Patrick 0fSulliven’
on £roight flows 4n tho Bratioh oconomy 12 a eignificent
contritution, The study ip daved on Ministry of Transport
swrvey dato for 1964, The otuly exomines, to begin with,
some baocic comooptp fron location thoory ond interaction
studien. Quentions of troffic gemeration, traffic
Adotribution, modal opiit cod tronsport costs have been
ezamined in somo @etoils The most sorious inodeguocy of
o otudy, horovor, was ito limited curvey date bosocs
Ze4e5  Sotmuko Miteuhnnd’® exemined trocs pottorns of
ppatial intaroommectiond within the Joponspe sconomy ond
comes o the conclupion thet the emount of traffio is a
function of demnds guyply oad the copacity of the exioting
trmopord netvork, Thirty~two tinjor commoGition in forty-eix
prafootures hovoe beon molysed into nobionnl, rogiondl ond
locod movements uping foctor onnlyslo techaiquen.

conty s
oF &awwmm uf mmtm& divinion of la‘buur m
%ﬁﬂ“, Eogation ¢ *&r}v g forceo _sng Developmer

nmt apaaia&iaats.m ex “the Economies
7 OHOMIEA, Moscow, 1965,

b

10, Ritouhoshi satmka,
- Seleoted Popore, V rapl
Intematicnal Gao
nmic%:%gl Comnitien { mogmpby, eammm. 19‘79,
PD+ .

zmt
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Te4:6  Attarpto hove becn mofio 4n rooent yeore by o
nutbor of geogrophern exd cconomiots o analyse tho pbtern
of comnodity flous botwoen vorious roglons in Indise 4
musher of otudicn on the ozchonzoe pottoms of various citles
in Indio hovo boon undertckon, The mojority of these
ptulden have foonpoed on city-hintoxliond oxchansce patternn
oudh oo thooo of Bmama” tnd Coloutto, 12 Some ptuddon
heve ginso beon confucted on the compodity exchanges within
Qpesﬁ.fw ototes ouch oo ﬁmﬁ ond Hysore, ¥4

I,4,7 The Hotionsl Council of Applicd Beomowdc Recesrah,
hao eloo undeptohkon & purbor of ntudics rolated to sé;e ‘
role of trevwportotion in tho econonic development of nmn.l
20 sctort vAith oppradod of tronoport focilities wao mofe

o5 o part of the PochmoeNeonomie Survoys of tho different
ototons A coparate ptudy on the transport requiremonts of
tho Iron md Dtool bolt wos comploted in 196% 17 spart

!

‘[‘f& o

12, Eor H.Rey Doononde Choranoter of xatropouem
Splmra ai' xnfa.umce of Caloutte®, Geoapaph
: -t ay VOle XXV, Hou 2 ‘ me

% ﬂaﬁional cauwil of sliel Roonamic Resenrch E?g,-
. r ; BOATR, Now Delhi, 5

4, Inﬁim mmw%ﬁ.cal tnaﬂtmta; W. ods
A.‘E‘Ag Lagpmanth md quﬁs Mot Serlies No, 13
& 16), 1961-52-
45 ﬁattnnaltcomwn of Appl!aa ?‘mm&c Eaaem,
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fron Locupning ottention on the problens of tronsport in
tho iron ond otocl bold of InGio, this otuly olso nokes
future projocticns of troffic, | '
1,4,8 oo of thodher Indisn studfes eve baced on £iow
pattorno of one or two sormodition, Hotaoblo omong these
is the sty !aam& on ho tnterrogional fiows of cemont,
in which optimnl flow pattorns Deva been devaloped for
tho poriod 1054=59,

1.4,90 Stulios toood on farcign, conotol and Inlend radl
commodity £lows mouocintod with the thxwo mojar ports of
Bomboy, Coleutte md Madrao hove cloo boon undertaken, '

It hao beon choun thot thooo ports cshitis distinctive porte
hintordond rolotionchipns VWithin their lorgor econonmio
repionns those mojor ports have estoblichoed import and
axport commoditicn of the region.

2.4,40 ¥rllaoo D. Reed'® has onclyeod the potterns of

16

17 swﬂ&ea of commods ty fl@wa maoociotod wvith tha pert
of Coloutto ond Hadres includes Dmvid B, Longbraks,
*Tho Rogional Interevopional Euatim of ths poxt
of Medras*, Unpublished Hastorn! d&aeertnt&an, Daptt.
gfaem s Univeraity of Chicago, 1964 md

Doxry
ee& HeDes "Celoutta's Extma.l Relaotiona®,
sozraphys mvwsmy ot chI.cmo. xay i962.

%ﬁ?mew ?uparg tﬁé, 1965, v

18
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comnodity fiowa for n non-potropoliton region of Indiag
opecializing iu nining md industry for the yonr 1962,
o has wed doto for o period of three pontho for origines
tinn ol recoiving freisht in tho cone of 29 mojor stotims
foiling in w stuly oroc, Ho hoo nsed yﬂﬁ@lﬁﬂl‘ ma
grovity typo of nodels to study tho commodity flows,
1.4,91  Berry hos proposod o sct of Inflen Sconomie Regions,'?
on the basis of comnodity flow matricos obtained for
interstate ond interwmotropolitcn pattomms of commodity
axmangam Berryte orticle on £10l4 ﬁmm pmm the
m maretim framevork of ¥ho mmdyg His mnolysis
of ecocnonic ootivitios ond tholr intorntate sxchenge by
roil coefirmn tho hypothooic thot Indis'n opasco eoomomy
io pompoped of o syoton of four eoononi e rogionos He
- Forther aundudep thot goriculture io the predondnont
soonomic aokivity in oadh of those rogions so in the case
for Infla oo o thole, Loocal industricl mctivity is ordented
to local wou noforicls md movkoto ond tho intervesicnnl
trodio, Antogroting tho four reglons, consieto primarily of
the nost opoecinliced oorioultural srdnersl ond induotrdal
comaodition of eoch repion. The motropoliten dominmnce

20. Darry, Bedelie A Bgnmm of Pormal end Functiond
Nestomd Vodng e Corosal FEcAlQ Theory of Spodia)
Bahavim" m _3.3.11.&m7mﬁ goye MMG Qﬁug
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in tho s of onth 6f theoe regions 4o quite morkedp

md Dowbay, Coloutin, Delhi ond Mpodros dceinate the atonomy
of tholyr reopactive reglonp. Thoene nodes parform this
funotore of colloction, processing, omd stovrege of
rogions)l md cztes vogionsd producto. In thoe third chapter
of hio eacoyy on commodity flown, Berry end his sscotlates
hove malysed tho intorerogions) Aintorepectorsl relations
of the Indlan cconcny using Lrputeontpud #auhn&qum@ A
pnjor livdention of Berxy¥o woark io thot hio dotn bone
relatos o the Inlend Trodo sccowntes”' Thoeo are |
' oveiloble 4n the form aﬁ‘ o motrin, ono for cach commuodity,
fAvirg detaile of flows £rom ma o eoch trode blocks The
mntrices do not contoln eny informotion on Antya trode
block flows ard cil the intre-tlock £lowe have becn taken
8o mowo, Tho iimitotion Goso not only effect the overall
rosulée, tubt 1t aloo doop not perndt the enslycis of dntroe
rogionpl £lown, The mopnid

gomgod from the foot thot o trede blodk 4s oo big as b
ptates in Indis,

I.5+1 The curvey of litersture, oo #ntlined ebove,
clearly brings out the pmuicity of rescarch in the ficld
of comnodity flows in relation to rogional economic

2% Goverpment of India, Doporiment of cemminl
Iﬁtm@nﬂ md ﬁtam Qﬁ; $eCy }mf"f"& it o
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dovelopmont, No nystenstic ottempt hoo been mode so Zar

to otully the rolotionhip botwoon freight cheoracteriotics

. end economic devalopment ot the notionol, roglondd oF
subregionol lovdlao, The prosont otudy lntends to empirie
celly analyse the ropionnl structure of the Indien sconony
by emmining in dotail the opaiial interaction of various
rogdom oo refloctod in commolity flows, Attempts will

in porticsior bo node to otuly the following pnttorns end
relationdhipn vhich conotitute the initiel hypotheces of
thin wvorks

(1) Inorosse in aconomic mmw londto to Ancrecss An

- the intordopondonce of vogiono ond boneo $0 dncreaso dn
rollwey €reighty and tho compooition of the trgffic reflects
tho mature of intar«-dopondenca, |

{11) hile the fommation of geoprephicplly compoct end
%Mcsg&eaily Iinked profduction complexes lends 0
docronpo 4n the avornge lendd incrense An the dverage lend
of rov mterinls indicntes the pulling in suppliss from
renoto arens, -

(434) Verietions in tho oconomic baco of different Tegions
ougsent that oll reglons 4o not perticipato in the intorw
rogionol oxchonpo to the some extonte The wide interw
rogicnnl dnequalities in the moymitufe of originsting and
terminntine freight indionten thot production ad compunption
activitieos are nighly concentrated at a few nodes in gpace,
{iv)  Production activitdes tord to be more unevenly
dlotributed oo compared to conoumptions In o country 1iko
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Indin, vhere btalmmoed yegionsl dovclopmont hoo boen ome
of tho orjoctiven of plmmgg the gﬂﬁ betveon the
concentration of production md conounmption activitien
would tond 4 b lorgor in thoe mm of commodition like
gorwnt, fortilisern, fron ma sbeol, fudlo and industrial
produsto oo comparod to rov tabtordslo,

{v) In & oconcny sotivity mongod in producticn
aotivition, hiph corprogpondencs 4o expootod Detwoen Sotod
shipmonto md totol recsiptos Tho novenont gaﬁtm of
copplinmiory commoditicn would be poottively roloted,
while the &:twmaﬁ.ﬁa& somoditios «AXl ohow negotive
rolotionthip,. Por o ecmony henvily dependent on dmporte
of cortein ocommoditien,; the ghove rolptionnhip does not
hald goods

{vi)  Hish concenbration of profuction ond consumption
votivition chenlld load 0 tho fometion of compsot spatisl
clustirs opocializing in the profuction of various
 comnoditicn, | |

{vii) In ‘prbaxmtzm potivities, orogsspecislising in
spriculture ore at low lovel of inductricl aetivity and
arens ape&aliaam% 0 indugtrinl oetivity oro ot low
lovel 0f spricaltural sotivities,.

{viii) Heture nd compooition of the terminating fraight
in o region wuld be o better indicotor of itp level of
dovclopmont o8 compared to tho originating freight, Thus
o dgndficoatly hich corrorpondenee between the levole of
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developrent of o rogion end tho lovel of cotivity in

termo of 440 roceipte 4n expocted, |

{ix) A eawmmémﬁe botweon e lovels of induntrial
activity {(1oth dhipnont ond veoeiptn) and lovol of
uwrbmizotion Wil chow the looding role being pleyed by

the wbm oontres An production ma consuapbion attivities.
{x) The oxd 'mm of o maboy of spotinlly goporoted
production cef ¢onourption cemtres would musrost thet the
principlo of dotenco decay would oporoate. Tho Yotes of
@otmon decay VALY vory £rom commodity to comnodlty depends
ing wpon itp il ond Joontion of profduction ond concumption
centron An opaco. | |

/

3.6 Dot Bne

I.6:1 Tho trpo of otudy oo outlined ebove would noturally
require hoge velwme of dsto cbout the tronsection of
cormoditicn botwoen vordous recions of the Indisn economio
 oyotom

Iefa2  In my teonosotion motrix, the mount of dota
roquiropant increacce An coopotric progression with the
indroape in the oo of the matrix, This makes 1t very
4igoicult to kondle lergs date motrices especiclly when
‘the Qinencion of tho matrix io very lerge. Let us take
tho exnmple of India, which hes epproximately 10,000 nodes,
ny soadycis based on trovpsction matriz for thess nodeo
VALl fovolve 10° bits of information, If the number of
vorioblos dnorcope thon tho total data rogquirement will




. 21
got multiplicd by the nunber of variatles, For oxomple,
A2 thore aro 300 comooditicn ond For ooob commodity we
hoye throo typos of Anformnbion = nonoly; ﬁaism; froight
il dlotoneo - the datn baoco w1l compiate of 300= 3 x 10°
bito of intormotiom. Mo doubt thob mony of the cello
in euch 6o bugo matrix 71l bo cmpty, tut otill the dota
roguirenms in enornous,

ZeGa3 Indio offors o very vich dotn on comnolidy flows.
Bach gonsl hesfquorter of Indien ratlucyn prepores a
murmory of poodo originating from oll otetions £elling

in the sonos Infopation on Gmﬁm&tam optation, recoiving

station, volghte ond commodity code 4o avodlodbils fron the
goods cummnry dnta tapose The bastc doto used for this
study pertoing ¢ the yoor anding Morch 1974, Tho date

wes colloctod from tho hondquartars of cll the O sones of
e Inddm ﬁa&wmgga Pk S W somos racord data on
*magnotict computer topep in 4ifforcnt forusts, The dnta
weo dator ctondordised 0 o comnon Sormat conteining
informotion on stobion 0 oiotion flow of over 500 different
codanories of comoditiops

,6,4 In 197574, thore wero obous 10,000 reilway ototions
including sldinge, city tooking offices, city booking

St e

22, Radluny sonos end thoir hecdquerSers aves

f. Contral Rollwoy Bombay
Dartorn Rolluey Calouttc
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sgoncion end out cpmciess The row daota collooted from
verious railvayo sonoo coald not be used oo cuch for the
propont amalynios Beth of tho rallvey ototion wno,
thorofora, mobched aoninet tho appropricto cenouo oottloment,
nd 4n pany eacod o mumber of otobions had to be

agorozoted to cehiovo thics A o result of this oxerodse,
wo wero loft with 0775 nodens %heno wore clegonifiod
socording t0 tho mirdmistotive dlotricts in which thay
fall md 4n Somo of thelr waralfurbon olescifiontion,
1.6:5 Gho cbove exorcise remultod in o 6775 x 6775 flow
matrix for ondh commolity. %he punber of commodity codes
a8 pAven 4n tho railuny coding 1ioh 48 544, Usth the
 emloting conputing footlities avetlcMo, 46 Ao not poccible
to nonnge such o buge dote netrdz oven on tho dorgent
sopputer pyoton orailoble im Indin, It wso, thozofove,
conpiderod notoaoory 0 forroseto tho conmoddtios sn vorious
Bonogonowus groaps, UALh thio in view in mind, old the
cmaﬁi%ﬁé: wme eoororotod fato 7 Anternally homoge:sous
cormoaity crounss Tho dotatlod docoription of ench casmodity
group 4o sives 4n cypondis I, Tho soven majar comuodity
SUoPo ores
¥+ Pood Producto

2. Bow mtemaia fron prinnyy cowsrcos

3 Cood md fuel

4, Inputo into agriculture
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5, Construction noterinl
6. Inductrisl products

. 7s Migcsllonooun conmoditice

For tho purpose of mnxyﬁia in tho study, only these conmow
A3ty groups hove beon upods Analyois of £low io basod

on otation to stobtion flow sntricos for sach of 7 commodity
groupn, Siation to ntation nmetrdces woro furthor
nagregeted to got diotriot to district flows. In oddition
%o ralluny Lreight dats, Anformntion aveilelle form other
publishod pourcee hos aleoc boen usod.

1:646 Bafoxo ono m:. g whim tho detalled otudy, it wounld
be nocetoary o wmg ont oomo of the lindisotions of the
doto bolng uped, The rogulte of thio cnnlysis wuld have
bosons for more memningful i€ tho value of oxdansos wuid
heve boom tobon fndo coconnt,. Howover, within the fromoverk
of oxinting piatioticos no obiept -has boon bado to rocord
the monoy woluc of tho commedddy dtroffic originating on

the Indion Roflunyoe. Atbompto o eotincte the nonsy velue
of goods originoting ﬁm o place, eithor fronm the above
doto or £xon Whtﬁ’ exigting sotd of dats, nay reoult in
furthor dictortions rother then Mring out a comparalle
ploture 4n terma of value of exchenge.

1.6.7  Inopite of the fact that railvaye record the nature
of comodity at ench originating point, the differonces 4in
the variety ond quality of tho pamo comuodity naoken it
d1r2icult to spproximate its wolue. For exmplo, all types
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of cloth ave clasoified 4n the somo cotosory ond ony
- abtorpt to £ind out the valuo of cloth would be tosnincless
withent knowing the ezact noture mnd verioty of cloth,
The onme 3o true for moot of other commoditiss aloo. Por
ezamploy 4% 1o very 4ifficnlt to ovoluate the cost of
nechinery by ite weights Thuo, 4t weo decided to procesd
with veirhte rather thon tho value of exchonge, Use of
phyoicel weights oo & monoure of cnolysis hno tto own
sdvonbose ospecially in tho type of onclysis indicated
abhove.

Iﬁ'i; i | Ppiricen) ropecroh on mad&y fious hns encrood
on the ncnfiemie poone andy roesnly and methodelogicslly
siguifioont wvorks oxo portiocnlorly reves For tho purpose
-0f this otudy voricus statisticnl tochningues hove dbeen

used to tost the hypotheses co otatod in section I.5
Xt Lorong curve anslycis ond 0dmnni coefficients have
boen usod to noooure the regional diversitisc emd
dloporition op roflectod through originating end termi~
nating Lfreight for vearious cormodition.

TeT03 In gn goonondo gyotan the movement of one
gomodity ic alwayo influenced by the novoment of BANY
other commoditlies, For oxomple, the receipte of raw
neterdals and fuels at a plate cen be relatsd to shipments
betwoon the nmovement of inputs and cutputs Thus the
movenent of various comnodities ic a highly interw

rolntod yhennﬁmm‘_ The sirmplest way of oapturing all
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theos interrolationchips io through tho malyoleo of
correlations matrix, Vherover possiblos correlstions
oatriz hove boon uood t0 oxplein tho intorrelationchips
botyorn flows of verioup commeditien.

Ze7e4  Poctor mmolyvio tochniguens vhorein the sum of
the squoren of the corrcelations aro nininigeds hove deon
wiedl $o Adontify voglonsl dlusters of production md
onoutption ecobivitiso, Simplo idnesr md log iincar
rogreonion modolo have boon uped to oxenine the diotance-
froieht velotionohips for verious comnmodition, Coartogrephic
msthodo hove boon used to porirny the foportent reeults,
2481 Tho otudy hoo baen orgoniocod inko odx chopters.

Tho fiyot dhopteyr denlp mth tha rolotionahip
botweon etonomic intordopondence md commedity mwa,%urveyaA
the literaturo 4n the ma\,, stoton the problem, presents -
Mﬁa bose)md tho mthuaelagy utilinod,

N [7in the's mna dhapter the grovth of ralluny freicht
hoe tom molysod and ita rolntionchip with sconomic dovelops
nont in Indie hes Wﬁm sptablishod.

In tho third chaptor the ppatial patierns hove deen
idontificd md incquolitdop in the distributicn of originde
ting ond tmnﬁﬁs froieht heve beon analyzed.

In the fourth chaptor the intereralationshipp
betwacn origincting end ternminnting froicht Lor voriows
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connoditics hove beon eatablichod oand it relationohip
vith levels of dovdlopmont hoo besn exrmined, Qustern
of indnptrinl end apriculturs) activitier have boen
entifiod with the halp of comodity~wise origincting

o 4. t!m fitth chnpter, the principle of ammms‘
docay hoo boon exeminod 4n dotodl ond ito epplicobility
in tho condemt f comnofity Llows in India koo bean
cxminods Rotos of diotmdo dessy for voriocan commoditico
hove boon worked out by wing lincoe ma log limeor |
rogrecoion todiniquens

In the lent dhoptors concluclions oG oamory of - the

finilrgo hove boen prosonSed, Following thio, the eppandices
roforred dn the toxt aro given before ou olphoboticnlly
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CHAPTTR II.0

LCEIONIC DEVELOFITNT AID FRUIGNT CHAULTIRISTION

IX.11 My study bosed on intorrogioncl flowe within
o country should bogin with on mialyois of froeight
choraotoriotion ond ito rolotionship vith the overall
ccononic deyolopnont of thoe countrys 7%Thio cheptor 1o,
thoreford, noinly dovoted ¢$o o gonersl enclycis of
ralliny Sroight cheractorintics ond its relotionchip with
the ovorall cconomic dovelopment in Indin Suring the lomt
25 yoors, | |
IX.1.2  Relluays oro cupposed to bo mowt oulted to corry
bulk ond hoswy goods 1ike rav poterdels, mindoral
products, foodpraino ond industrisl profueto and honce
thoy ocoupy o dordnemt mmtﬁ.m, sopocinlly in countrioo
iiko Indin, Chino UDUR or Conefoy vwhich hove extencive
pleine end Dulky traffic Lo o be corried over long
diptoncen, Rodlwayo with their gpeod ard large
oenrrying copacilty oon moet the formidable challonge pooal
by the »opidly groving trafific in the process of economic
davolopnent of & countyy.

IT.1+3  The Indion roiluays todoy constitute Asint'e
Yigopost ond tho worldte fourth lorgest reliluny eymtém.

A5 o port of tho plamning strategy cince indepondence,
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the Indien retlunys waro ontrusted with the besk of
rying goods neoded most in the dovelopment procesp.
The drofd Pive Yoar Plan 1976835 vhilo emphnoicing the
role of rofluays in tho nabional developmont procese,
_ata%ea thet "Indian roiluvey oyoton boen ond will
continuc $0 occupy @ key popition in the stvatesy of
building up the baote infrostructure rogquired for o
rowing end dlvoraified coonomyl! In order to cotallidn
the Lot that the Indion fellvays ave playing o eipificont
role in the notionol dovelopment procoss, tho foldaring
hﬁpﬂshama wre propogods
1) - Inereone in sconomic eotdvity lesds €0 otrongs
" thendnz of the interdepondenco enmong rogiomo
mmd hetice $o inorotse in reiluny freight.
i1l The compooltion of the traffic reflects the
noturo of increcge in the interdependences
1149 Shongos in averogo lead may be due 4o .
8} the omorponto of largely solfepufficiont
geoprophbically compact profuction comploxen,
- vhich would imply o rice of short detance
haulego ond heneo a £oll in avernge lead of
tha totpl troffic,

s
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b) the rioe of intoremetropoliton movenont
of poolno, vhich would ropcult in tho avmrogs
lend rioing bdooouos of Inddele pord tosed
ooloninl horitara, tho netropoliois hamg
cloce to the oxtronitios of Indio, or

©) pinco tho row moteriol sources in the hinteorw
Iond of tho metropoliten rogion prove
inndoquote for the higher leovel of sconomic
m&mw; tho palling 4n of pore romote
sources of rav matordels recultn in the rice

of ovorane leofls

11244 mﬁim r&ﬁvayn, umauy compile two ooto of
mamtims
1 %he otatistico propored mainly for pooomnger
troffiof and
i1y the statistico rolating to the moveront of gods
troffic, ,_ |
fince our oin horo io €0 analyse tho growth of goofln traffic,
a'nly the stotintico reloting to tho flov of poodo traflic
vill bo tabion into account, Dotailof information on
indiontorn releting to the novemont of goodo traffic orve
campiled by the Indien roilvoys. Tho indicotors eppropriote
to this atudy axo o5 followns

L

2e Gwemcnt of:.naia, mnimry o& Raﬁwags.
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) otatiotics roloting to total volum of origie
nating goods troffic both for reverw ond
am»wvameﬁ oarning trofficy

i4) stotiotions reloting to the net tomne knmo. both
for Povenue and noserevenuce sorning troffiop

114)  piotictics rolating to aversgoe lond, which are
derdved fron (4) mmd (43) sbove,

I1:35:% fhile indicop of induntricl production, nining
-output, ngricuitersl production ond notimol income are
inficativo of the loval ond nolure of the coonomic aotivity
in o country, eail frodsht roflicets the lovel of actividy
of tho railmayn, 4 -corrogpondenco or othorwise betwesn
the indicatore of ocononic notivily ond of roiluny froeight
pould indicate tho noturo end megnitude of inSore
roletionshipo boduecen the $wos I£ incrence in cconomic
oetivity leedo to dncroace in Zroisht then a high co.res-
pondonee botuoon the indicatorn of occononfic sotivity and of
rellvay froicht ic expocted. Thism hao been estnblished

by the foliovins molysite

Se Jonerovenuc goodc aye carried by the rallvays
fopr theixr owm uoe omd for oociel welfere
PUTPOSOD, :
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IX,Sw2  Pige IX. 41 cid Patde II,1.1 olearly brings
out the roletionchip dotuern tho indicos of roll freicht,
Infuotrical production, pining ontput, cgrlounliurdl
production nd notionel tnceno,® 431 tho figures rd dbo
0 tho bapo yoor 1950e5% tukem oo 100, A proiirdnory
excriinotion of the toblo revenls thot 2ll the four
indicen of otonomie developmoat ore positively rolated
to the indox of roiluey fraicht ond honce move in the
pope direction., Corrclation cocfficionto of rallugyn
froight indelk were onleouleted vith the indicon of Snduntrisl
production, oining prodoction, ooriendturnl production
‘el notionel Ancomo. It woe oboorvoed thet ovory high
corrolotion exicte betveen tho index o2 rafichy froicht
_on the cno hang and tho indivos of industrial productiom,
niniag profuction, agricuiturcd profuction and notional
fncore { Y = 0.90 to 0,80) on ihe othor.

I7.3+3  Chemgon in tho froicht indox ec o chenge in the
indicos of pcononic indicotoss hove boon vorkod ocut and
the rogroonion coofficionts mnd froicht clasticltien w.r,
%o onch ocompnde dndlectoy io givem below in

Talle IXe1,2,

44 bnto chﬁ&noa from Zomonie Surveyo end Rallw
: Donrd publd cotionn, : v
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TABLRE II. %1
RATL FROXGHT AUD DCONGREC INIIGATOES

{M& !950—-‘5¥ = %ﬁﬁ} |

Yonr Index of In&ex of xnaex ot Indox o i Index of nate
roll freight  ind. prods. ‘mining output productiom ional ifacomo

('i} {2) {3 14 (‘3} A8

‘29}0'-53 ? ’fﬂ&; ¢ 100,00 $00.0 - 100.0 ' ﬂ‘?ﬁ. 0
1955-56 . 135,00 132.7 $13.8 122.5 119.4
- 1960-61 198.7 182.5 153.8 149.1 $45.8
1965-66 265.1 200.7T 2338 139;:0 165.8
1970=T1 288.7 329.6 273.8 190.7 209.2
197 172 3021 339.5 : 273.8 150.2 212.0
1972-7T5 3095 363.9 2800 1750 208,7
1973574 2713 363, 3 281,35 192.2 220,0
$974-T5 F04.4 F14.6 3144 18641 221.6
197576 336.0 2.4 345.5 214.6 240. 5
1976-77 3553 430.7 3698 2003 244.2

Corr. Cooff, of rpiluwey

freisht with Corr, Cooff,
i. infustriol production 0.98

ii. nining production 0. 98

1if, epgricultural production 0.92

iv. nuational incomo 0,90

t & 1t g

88



TABLE IIA;Q X

REGRESGSION QﬁﬁFZﬁZﬁ‘i&ﬁ AP BLAGRICIRINS OF
BATL FREICHR ULTH DOODOHIC INDICARODS

MG i el B Fon il i

8a msrseﬁg_:ﬁi@ ' : Roegrogeion Freisht
Hos Coofficient Blantioity

(1) (2) ‘ (3 (4)
- o 2 2 2 7 o e o T ot o e oo
ts  Industrisl production 72138 826

2, Dining production .89126 +689

3,  Agriculiurcl produstion  2.09794 1,403

4s Bationsl incoms 140829 1515

II.%.4  The above rogrossion vooffioisnts chow thot tho
rollvoy froight io norvo senpsiiive to chumpes in agricultural
md nationsl Ancomo ﬂ:ﬁa niniding oné induotrial prodiotion.

A chemgo of ono undd dn pining ond dnd
will lond o 489 mmd 73 wunito of czhmga in the railwey
froights In the case of poriculiurel production end
notiongd dncomey o chenge of one unit brings o corregponding
chengo of 2,10 ond 1,50 wnito 4n ralluny freicht. The
imaet of thoso oconomic indiestors on rsil frolght wll
dopond upon two foctors:
1 the impoot that thess indicators have on the
d4irect froirht dencnd due to changon in the
lovel of productiony md
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41l tho indiroot inpact on the froight, that
io due Yo forvnyd and dockvard linksgos of
a particulor commodity roflectod in the ocononie
fndlentor on tho ceonomy ond henes on the |
frolght donchd - thup on fnoreese in agricol
$ural production will leood not only to
incropsod domond in froight of ppricultursl
products tut sleo for the freight of irdw trisl
products vhich inceronssd due to the buoymt
sconony couoed YWy incrocood egrioniturel
I35 Agricultursl activity io not conoentroted in a
fou polnts of the country, bub 4 eproesd nll over o laxgo
pert of the cowntry. Hovemend of £ood products tokon
pince in regponco nod oo muwch $e tho suyply pooition as
to dormnd in Vaﬁ?‘iﬁ’&;%' phyeiooily doficit regiono and of
poriodic oxop fadlures in gome others, Theoe deficite
1io0d not bo met anly throuh Aomeotic production ut may
and infood often have boon met by importss That i why
o yoar vith lov agriculturcl production meoy uoco o lorge
novenent of imported foodgraine; ond a yeor of ood
orops noy 800 lovgo intorersgioncl movenants of the sme
dteng,
IT.%6  The atovs znelyole, hos thorefo s phown that
as dovolopmont procoeds, the lovel of cconomic aotivity
Anorotnes md po doon dhe rallucy fyeight,
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- TXadet The volume of treffic bandled by the Indion
rallvoys bas boen ineresping at o comsidersble rote
during the last 25 yeorse It hop imorveansed from 93
pillion tonneo in 1950-51 o 230 milldon tonneo in 1976+77.
The commpdity somposition of tho total freisht hos also
chengred oconoidorably during this poriod, refiocting the
trondo of economie dovolopnont in the country,
II.4¢2  Inforrotion ¢n totsl froight net tonno koo and
eversge lond 4o prosented in Tolle 11.2.f. Tho table
phovs thots
L #] Ineroasod sosle of oporctions Moo led $o high
officiongy 4n ntilicotion of reiluny assots
pined rovonue oorning troffic hog incrcnoced
| &t o highar roto ag compared to nov=rovenue
yndng traffic,. The chore of provome eornivg
troffie hoo incrensod fran T85 4n 195051 to
855 in 1976477,
31)  Tho increncod uso of roiluays for long henlw
1o ouggonted by tho inorease in the overoce
docd over the yeors, %This olep porhops sugoosts
that inotend of tho omorgence of technologicmlly
luicced integroted induotriol comploxes, wo
cre witneppiyy the development of o fow
ieolated nofec OF mall aveloucn, {Hefer fip.




TATLD II.2.1 :
- GO0DD TRAPFIC 5’(&"2&3’2" ‘t?ﬁt}wﬁi %0 %?76«-77

Toor Totnl urig; Rev, corn~ Bg sopne kmo (m A?emaé rate
tonnen ing {(cin, Yolal 7 por tomne knm
{min) tomon) carning
195.=-51  93.0 752 4@, ﬂ? F1$565 §74 513 Sell
1955«56 115.9 92.2 59,576 502435 14 547 g.sz
1960-61 156,2 119.8 B7,680 722533 561 604 38
196962 160.5 125.6 91,218 754353 560 600 3«90
196263 1718.8 129.4 100 693 D3y 140 563 596 4o 12
196364 191,14 147.6 106 ,841 08,624 55 600 4. 56
196465 19%.0 148,80 106,570 88,752 550 596 449
1965«66 2035.0 162.0 116,926 98,976 576 611 - 457
19G6-6T 201.6 164.0 116,607 99,284 578 605 4T7%
196768 196.6 162.4 116,660 101 ,t?ﬁ 623 4.84
1968=69 204.0 170.8 1254140 100,129 613 6 5.08
1969-70 207.9 173.8 128,248 111,826 647 6473 S« 17
1970=71 196.5 167.9 127 ¢ 350 110,696 648 6859 5643
197172 197.8 170. 4 133,269 115,894 514 .
1972=73 201.3 1753 136,531 1244164 678 691 5«74
1973574 184.9 $62. 1 122,534 109,394 662 675 5,809
197475 196,7 173.6 134,304 1214574 683 699 T.16
1975«76 .22343 196.0 146,219 134,874 664 | 585 8.2
197677 259. 212.6 1 59:755 144,030 656 &1t 8.86

Lo
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IXs2.1)» The mmge locd hasoy howevor, otorted €elling
oftor 1974-75). Thio may bo pertly emploined by the
dorge shore of conmoditics 1ike oreo and fucio in the
totol £ reights,. Bull of thope commodities nmove over
ghortar &iatanmmg :

11.443 Orovth rotop of totud €reight ond not tanna,
koo have boom workod out ssporatoly for 4if foront peto Of
bape mnéd texmingl yoars. Tolle I1,2.2 bolor shows the
grovth pottorns of freicht for vordous yoord.

TARD IX.2: 2

GROWIT OF GOODS TRAFFIO: 195051 to 1976«77
tﬂmpmmd ool grouth ratos)

Yearn Totgl  Rov. [et tonnes kno (Mn)
voight corning
| M {mn, fotol Rev.
tcnnoe} tonnea) ecrning

1950=5¢ $0 1950wbt . 548 540 6.8 6,8
1960=61 to $970-71 L 2.3 5.4 %8 44
1970=71 o 1976=77 3.3 4.0 %6 2.7
1950~51 0 197677 %7 . 3%-. 8.0 55

S @m. of Inﬁia, zamnm of aa%’;ivaya, Jpnvad




39

o AERAGE LEAD (10 ks )

©50-9-

F

GROWTH OF AVERAGE LEAD ‘(in kms)

REVENUE EARNING TRAFFIC

1960-61

1977-78
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1i,4.4 . Rable XIX,2.2 ghowp the follovings

(1) There ere vito voristions in tho grovth of goods
troffic Quring tho £iftions cirztics and povantiocss /M

oV routh rateo of 3.74 por annun boo boon ochigved
furdrg 1950-51 o 197677, 4hun choving thot the we of
roilvay on fveirht Sorricr hos bhoon inoreasing ovor tioe,
Incroooe dn $ho Toiluny froisht not only iondo to increceo
in intordopondence of vericus regions but ploo to grector
intoprotion of tho cpsce economys

(44) The moximmn crowth rate hoth for rovenus oorning
ond totel voluno of treffic hes boon achiovod durdng the
£42t400 o vhore hoo been o stoop fall in the grovth roves
of froirht duving tho pixticns Now industrdpo cweh ad
iron ond stecl, nachinoyy, pofrolous nd chenicnle grow

at 6 very foot voto Guring the £ifhles bocouse of the
cmphesis on beavy industricn 4im govormmontol policiso., The
govormment invested honvily in those induptrdop to bulld
the snductric) bove of the country, However, the taxpo

of seonomic grovth couwld not bo meintaoined during the pixties,
and thore wero gorioun phorteommings in induotrial
production ofter 1965, Some exogencus footorp ouch as vhe
dovolustion of the Indion rupes md the oévers drousht
during 1965=67 oo reoulitod in tho slunggich provth of the
oconony, All theoo foctors contriluted to o phorp 4ocline
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in e grovth of orisinating troffic during the sixztios.
vith the oversil Aimprovonmmt in the ¢conomic situation,
£rodcht pickod up poodn during tho poriod 1970=71 to

II,%1  In erdor to hove o betber mnders

rolo of roiluwys 3n the nationnl economic developront

process; At io necoepoory Yo invootigoto the noture of

comodition corriod by the yailungs: Indien rollwoys

clappify tho commodlitdies into dtwo major groupo

i Dulk commodditien; vhich inciude coanly oroes,
foodoroing, comenty nineral oils, iron
md ptool, fortilisors ond livie stones
i) Othor thon bulle commedition, which includo

oolt, cugor, tooy jutes ﬂiléaeam ’Mmam
ond toxtileos

11.5.2  An tmportont fonture of the ralluay freicht

1o that the compooition of the 4otad froipght hao aleo

chenged considersbly during the povicd under reviow,

Tho detoils of traffic composition and averoge lcad foxr

bulk ond other than bulk commodities for vorious years

ere presented in tablo ITeDete

1X.5%. 3 Bulk acmmditi@ slone ‘are acooumtinge for mont

cf tho incroace in the wvolume of freight nince the

total volune of othor than bulk froisht hao ndh increrged




PARLE XI.5.%

BULE ATD HODeBTEK M!ﬂ*-h. Or un mm mm
“Yolume &"'&03’* Tic ' ' "
M

Yoor I of fomie & R L
e —————— w“u?*.?.*ﬁ".. om0 s i . v . o 2 20 5 0
195051  .54.1. 38,9 50420 uaA A . Ha Ba

196061 15,7 42,5 72,79 47750 39690 420 938

1965-66 156,53 46,7 77.00 66167 30769 423 B85

1970=71  156.8 39,7 79.60 81627 45734 520 1452

197576 188.9 0.6 82.80 101021 47198 546 1222

197677 1699 59,2 83.6% 109290 47466 547 1211

BA = Bot ovellable

c¥
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michs %hoe chores of bulk commodition dn tho total
troffic hes movoed up £rom 58,2 per cent in 195051 to
£3.6 por cont dn 1976«Tls Tho lstoot snrucl repard

end nooownts of the Indiom roilweye for %9‘??&?6,6' show
that the shovo of tmlk copmedition An the totul
originating tonnege hop further gono upto 84.5 per cont
during 197778,

11,5.4  Por bulk commoditien the gvorage lond i much
lepo thon tho avorsse loed for other then bulk
oconnoditico. Shioc ohows thot thoe commodition conotituting
otbor thon Wlk commodditios nove over longar Glotancos
then the Wlk commodibions |
IZu5.5  Bullk coemodditios madnly ctnotitute rou |
antordols, infusiricl in mte od fuddp md gro developed

ovor choybdor &m*&m;wﬁ oo corporod o othor than bullk |
conmodition, which e noinly nomafoobhured products,
1k toxtilen, tos, emgor, chonical, cloth and popers
Thin  indicatoo tho relotive concentration of pomfacturing
potivitics nonr the sources of raow motericls rather

thon. tho norkotes.

IT.6.%. It 35 po doudbt truo that tulk commoditins

ininasioo , -
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continue to influonde the overoll pattorn of rollway
froicht, It wﬁ.&g thorefora, be more rovealing o
snalyee the commodity-vise ddotritution pattorn of the
frelchts | |

X1.6:2 Table 1L, éﬂ phowe the dlgtrilution of prineipal -
commoftting enrroid by thoe Imdiem »ailvoys from 1950-51
$0 1975-76: The percontoge chare of cach comodity in
the totol £lov 4o sloo chown in tho tobles | |
I1.6.5  in exeminotion of €ho dlstribution pattorn of
totel freight revenlo thot conl olone accounts for
about one third of the total oricinoting froight. The
chare ¢f ¢odl; during tho poriod 195051 to 197576,

hop rencined alnoot at the pome lovel, thouch there has
bson pubsbmtind incresse in the volume o troffic of
cogls

11,06:4 Tharo hes beon a slicht £2ll in the siore of
foodaraing, row Jutc, oil soods ond susoréano, in ths
total volumo of froight, This shows that poricultural
sector hos grown ot o lowor rate thon the ipdusérial
soectar, Growth rate of sgriculture during 1961-62 and
197677 wno 2410 per cont por gnoun cp compered 1o 4,350 )

per cont per anonum for tho secondery mm'wa?

N S

y Seononic Jurveys, op. clts



. TADLE IXe4. %
PRII’OI?AL mm’ﬁﬁlﬁﬁﬂ CARCIED ]32 amﬂm 185(?-*5! to 197576

Commodity wscfg;ﬂ %{*so-g;iﬁ a{?&%ﬁﬁ | Wz '14 'mgwaggi e 7ol T15TE
: * s ¥ 24 STl ¥lhe iNFREY LK.
R . I I G M R M ) I B R I )
Condl 30911 37,26 50,396 32.26 &6 781 32.68 62,045 33.56 70 979 $6.00 60,518 36,06
Cement 9411 aoe 63548 “4.10 By6AG 4.26 90,021 5.82 G457 4.67 11597 5.19

Iron & S§%ecl 2750 2.96 7,588 4,856 igm 3,96 9,202 5605 9;3*9 40 9% 10,758 4.02
Hetallfc Oren 5055 3.78 11,140 7.13 10,623 S.¥7 3‘* +107 11,42 23 62T 1150 26,933 12.06
Hengenogo ore 88t 0,95 | ,am 0. 79 14457 i}'?ﬂ $,080 Q.58 355 ﬂ 69 1233%  0.60
o oing 7805 B.3% 12, 659 8.10 14;%%% 7& %g “hg%g Ta92 '3'35555 6.95 16,184 T.25

Ton O3S 0% S %I 203 St 3% et 198 oo18 116  0.05
Popor & popor : : - '
products 193 0,21 442 0,28 670 0,35 199 0,41 875 0.44 B899 0.40
Juto menf. 211 0.59 263 0.4 215 0.14  B&2 0.46 346 0,48 588 0.2
Raw cotton 525 056 536 0.34 485 0«24 447 V.24 340 O.¥7 3082 0.17
Cotton Soxtiles 477 G:81 3% O34 308 o018 146 o008 141 oo 123 o6
041 secda TA505 .92 1,517 0.9 1,470 0.72 1,028 0,55 1,055 0.55 1,168 0.52
g X0 302 P O I A LOD SR b o dam X
salt 1376 1.89 191 127 230 L 230 L5 2,96 L5t 2008
ﬁggl 589 0,63 1,393 0.89 2,452 1.2% 5,315 2,87 5,976 3.08 7,169 3.2
oile | 2692 2,89 4,700 5.0F Te495 3.69 9,994 Sedt 10,758 5.47 114663 5.22
Others 32722 35,18 49,807 31.89 561,949 20,52 42,422 22.94 42#@2 2%?0 47,316 21.10
Totel 93000 100,00 $56,200 $00,00 203,000 100,00 1684.900 100,00 196,700 00,00 223,300 100,00

SY
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The ..ﬁe are of como commodities like cenent,
iron ord atooly petcllic ores, miners) oilo ond ohemicol
fortilicors in tho totol froight hen been incrensing st
o ézam higﬁxar then ?&@m of the avemga growth in £yoisht,
The shove of ihono cormoditicn dn the totol froight hceo
incronscd from 12.48 in 195051 to 30.57% in 1975-76,
beo grovn ot #Bo ‘compowid rote of obout 7% por mmn ao
compared to %7 por cont for tho totel froight,
1X:6,6  During tho poriod 195065, the hidh oot prouth
roto of 1287 4n the froicht hoo beon recorded by the
moballdc orgs, During $965+75: houover, the highoct
crowih 4n tho £rofcht hop boen recorded by chonfed pamures
foliowed by minoral olle ond potoalldic oron.
11,6,7 Since the devalopment of hoavy ond bosic motol
" % oo took plece during thoe £fiftiop ond tho oorly
eixtien, tho =i growth hon boen recorded iun tho
froisht of comnoditics lilre motollic oress Hovever,
vhen tho focvn of plonned dovelopment shifted to porioul
turc durisg the geeond holf of pixtien, the highent
- growth hop beon rocorded in the fxoight of chomienl
tartiliﬁbrs followed Wy mﬂma orese 1t noy dbe nmbimed
heore that as o conseguenos of the gromm rovolubion; use
of fortilicérs hecome widesprond and thero woro high
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dmporto of fortiliszern cnd the consoquent hich growth
“of it froicht. Tho ovoraso lood for fortilisers kp
- siso incressed canpiderchly during thie pordod, from
752 tms in 196566 to 986 Imo in 1977-78.° Thuo tie
uoe of fartilizere io gprocfing 40 nore anl Bors ropote
swono, wherens the profuction pointo hove not Adversificd
et the somo ratos | | |
151.6,6  Cormodities liko ivon eond otocl, oo nf,
chenmienl fortilicorn, nutellic ores upd mivercl ofls are
wood oo Anbornediole inpute in nmy productive soglore
of the ecomorys This fact io oloosly brought out by an
dnotion of .%ﬂ intovedndnotry or inputeoutput tobloe.
Pro lot avellable inpubsontput Sobhlo for India portoins
to tho yoor %%Msﬁ end ho gamo hes boen ueod hore
to omclyco tho poctoral cutput diopooad pottern of pome
of the irmortont commoditiso,
11,6,9  vith tho holp of inputecutput toble, it is
posciblo to £ind out the charc of tho output of ench
soctor output thet 1o being used in intormedicto conoumpe
tion. The ratic of fotcd intermediats comsumption to
140 grooo ocutpnt io o menoure of the forwerd linkage of
ony cector in tho trancaostlons notrdx.of the inpub-cutput
tatde, 10

ex:

8, Compilod from Beddway Boord Publicctions,
g Q’Mm csf Inﬁ.,m; Gﬂ‘ﬂtm 5@&‘3&@&0& gwlaaﬁ.on.

10,
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Nothonaticclldy,
U = B /X8
Yhere U4 1o o moosurs of foarword linkego
X, ig the totol imtormediote domond for
the output of iM% pootor and
ZL io ¥he groos velue af output of tho Aaeewr.
Yhe volue of forverd linkogo £&¢ scne important
soetors of tho Anput-output toble are procented in
‘Gable I1.5 s

ABLE ITe5et
FORVARD LINK/OR0 FOR SOMZ SELECTED CORIADISE T

Se D04 Soctar Dogoriptlon vs
A €ond nnd lionit : «94
2o iren ore ' ' 52
- Potrolouns products +84
L Loment +94
S Iron ond stosl +86
B Portilisers 2,34"
Te Food sropo + 16
8s 5 Tdar o +18
s Cotton doxtilen « 50
104 Hachinery excopt oclootricnl | « 2
$1s Yeoolen téexztilon 17
12 Loathor end lonthar profuctn s 15

-

® Bocouco o:r high m;;oz’ﬁa of faﬁﬂimm, m’oermdiam
conpumption of fertilicors 1o oich msa thon the
pmﬁmﬂm vithin tho cmnm.
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I3.6,90 fTuwo groups of commoditien can bo identified
from the obove $abler those with high velws ond thope
with Jov yolwo ¢f forvard linkago. Commoditicn, wth
bigh rverd linkanon: are podnly voed oo intomoedicbe
doputs in other soctorn of tho ccojondd gyoten and
theiy uno in £inal demond $0 omedl. These pootoro algo
heve lov voluo addeld por wnit of cutpute The voluo of
forvord 1intege £or onch of thono cormoditicn ds
grostor them 450, Whilo the volue of farward linknagos
for the cther pot of commodity 4o low (lous thon .50),
it hoo bigh volue added por unit of outpul,
IL.6.4% It i5 intereoting $o note thot 40 out of a
totol of 60 poctovp 4n the intor-inductry tranoectionn
tatriz uso cool oo one of the basic dnputs (fuels) 4n
thoir production procecees: Iron ore io o boslc impuy
for ivon and pheol Induotry,. ?molam products ore
oist asod in almont oll the poctors of the economy in
ono way o tho others. Ivon ond stesd 5 meinly used by
| conotructiony motel profuction end mnchinery mamfackuring
scotarn, Pertilicers have becoms one of the bosle
inputc in agriculturoy
I1.6,12 Thup, the lovel of soomomic gotivity ie
dotornined by the freirht of commodities liko iron nnd
ptecl, comont, chemicerl ZfLortilicors, motellic ores am
minorcl oilc, Consumption of cenmont slongwith commodities
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iike fren md otecl chov tho extont of construction
}E@&v&m whish ip an clemont of tho capitol formotim
4n tho oconcmy. The growth of the Indian pognomy durdng
1950=51 %0 1976774 is thus clearly roflocted in tho
incroose Ja the toted volune of trofficy ond the pectoral
grovih «f the oconony ovor the period, io veflooted in
the provth of traffic in commodities 1ike corent, iron
end oteel, potallic oren, minersl oile und chemdedd
fortilinoroe |

TieTel Myorszo lood néotiotion ':‘:2‘@3? Sx@artm ‘
camoditios ere pregontod in Teble XL, 641 Tho avorrgo
locd for commoditdon like oool, foodgroins, iron and
stoedy cenond, Lo foopa, vincral oilo ote. heoe increaped
ovor the poried sugpeot } o groator uno «of t&a@e
conmoditios hoyo shoun differont bohaviour in the olhape
of sversge land over time.
IT.Ts2  Cemomt hoo peoorded vory high increace in the
- averogo oo - an inoroane of 484255 during 1905-66
to 1977<78, Thie shove that vhile momufacturing of
ponont het ronadn concentroted, the moyiot heg oxpanied
in gpoco, Other commoditicn for vhich averogo lood
hes inoroaced 8% o hich roto nro fortilisers {(31.789),
focdgredng (46,70%), Iron end otecl {23.598)«




TANLY XL.6.1

GRGITH OF COITIODISY-UIOT AVIRAGT LTAD POR RAVENUD PANNING SRAFFIC DURING
1965-66 20 197718

. Aver-

. 1900 1965-G6 6667 61-68 G6ow6D O-TO TI=T2 T2eT3 T3eT4  TA~TS 75476 T6TT TI=T8
ono -~

Conl 57t 540 589 515 505 G605 537 562 595 506 _ 576 586
Poodgroine 808 792  ©55 859 G867 4059 118% 1144 1110 957 940 1186
Iron znd ' _ ) _ .

Stasl 852 013 968 935 967 10286 992 1046 1069 1009 $000 3053
Comont 456 462 484 527 5B 617 64t 635 663 74t 672 676
0818 508 . 576 515 576 564 593 614 638 642 607 604 626
Fertili~ ' , ' ' : _ e

$oTC 752 675 715 828 909 B3z 009 753 801 861 923 988
Line ctono ' » ' . '

dolenite 218 215 204 213 232 247 a3 24v 287 2T 24 ]2
Othoyr : :

Stomap 356 326 37 326 32 S5t 385 327 336 S26 39 333
Totnl ,

Froight 611 605 623 G35 645 G607 691 G615 699 685 679 714

16
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11,73 Iin the cavo of copl, tho incrosse in aversge
lood ke boon porgingd {(2.638) for two recpons, retly,
the movemes$ of sosl for washerios, vhish aro loosbod
vory noor the sxtrootion point, do not rosult in any
cubptontiol chonge in avorago losdy Oecondly, tho majar
usors of conl like pteocl planto, feordilizers planks ond
thernnd. pover hounes have not undorgone oy majer
loontionel chanmge, thuo resulting in only margionl chane
in ovoroge loods |
11.7.4  The average lood for vow motoriclo hon oleo
incroased by moro thom 20%. Thio is boceuce more remate
arons ore being exploited 4o pot row motorinls for higher
devels of production.
The obove melyois hes thus showm thot inpronsed

geonondc activity loods to inerecpo in raillvway freicht

and the froight coaposition reflocts the mture of 1ater-
dopepdonos of varioug potiviticn ap well ao of sardous
POLLOND. Ghmgewf%mme lend have oupgented thotorly a
fow nodos heve boon able to develop ond the fommtion oF
large and polf pufficiomt goosrophicnl induptrinl complexes
han not token place po £for in the Indian apoce soonomy,
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CHAPTER 11T

COITIODIZY FIOUS AUD CHE CONCENTRATION OF BCOIONIC
: ACTIVISIES IH SPACE

III,¥+% Tho spotial pattorn of interrogioncl trede in
dovoloped countrios vould bo pdmilor $o or differont

from thot of the undordovclopod coumtries doponding wpon
the noturo of the eommodity o8 woll oo the orpgonisntion

of the ctonony in spato. Sinoo, doth in dovoloped md

- wnddredovaloped gountriop, the prodiction activities

are poro conomatratéed in spoge than tho conpumption

- aotivitios, tho rdlative sopoomtrotion of origincting
frolcht 4o oxpootod to bo movo thon that of the terminsting
freight, Thows would, however, bo oxcoptions oo in the
cose of cormodities lile motollic orop, vwhich are collected
om0 izrgor nintorlond ond ofo procecped ot ono pointy
ond, connoguontly, rocoipts tond 0 bo more concentrated

nf compored to chipmente. Thoe dogrec of concentration

Zoy nony comnmodition will bo tmch fwro in noderw( eveloped
countrics them in the developod countries becouce of high
concoatration in tho forner af peononic activition - - ot only
o fow places, Thic chepter ic devoted to the annlysis of
ppotiol patterno of froicht diotribation and 0 mecsuro

tho concentrotion of the spatial inequalitios in chipnento
tnd recodpts of vorioun cotmoditics.




4

R ] 5 4

’ III.fs2  Conctratned by tho rosourco ondowments md

tho relotionohip botwoon tho oxchange coote ond ain&ancﬁ,
vorions arcan of the sconomie oyoton epocialipe in

 dAfPoromt aotivitdes ond oxchange thoir gpeciclitien

mg o olven floponding wpon tho denmnd in ooch
%lm spooinlicod amitiees of the othoiny UormoQis-

%&m wonldy thoroforxe; originote fvon the aronp of

profuction ond termineto in the arono which ore sitier

points of intarmediots comeumptiony finel domend or

are the points of tronoch ipmonts  Viewod thuos 4t i not

pocopsary that oll the roglons of p oyoten participoto

in the o wnge provoss 0 the cono oxtont o in the
peng moymoXs  Vhile thard are cortaln aroco with rich
mineral rogources vherein dlmoct pll the requiremcnto

of miwa}»a are zza'% ioo:lly, thors ave othor arenp 4in the
coonondo oyotem vhich ore oithor ob ‘%he receiving end

oy do not pm“ﬁi@pzxﬁﬁ in cxohenco ot all, Thus
ermm: mroos, dopending wpon their coonondc hooe,

i1l hovo different participation rotos for sach commodity.
Tho oxtont of pordicipation can bo pescurcd by the ghore
of o perticulor aron in tho total ar&.gimtmdtmnatinc
froight,

CTI3.1:3 There will bo wido ragiongl veriaotionso 4n
| originating cnd torminoting freicht depending upon the

noturcl, cceisd ond ocononic conditiann of sach region
md upon the political cconony. of intoreropional



55

rolationchips, Unile pomo arcs will be ploying =
nobive role with hish perticipation rote, others mey

Yo Decodves  Out of the totol 355 dictricto in Inda
{116t of diotriets appenrs in sppondix IX), ondy 317
porticipate in tho rail froight oxchange procobo. She
ronoindng dlotvicts uounlly do not hove eny railvny
stotime Moot of thoso sve hilly emd bockverd diotrioto.
Yhe @otyiots thich do not interact throuph railuey are
listod 4o cppondin I, Hobt 1 of the remaining
diotricts porticipato in -ﬁm éﬁ@mgﬂ of all oonnodition.
Unile, somo dlotricte condf/receivo goods of one group
gnly, othors lilo Bonbay, Cnlaitte end Dolhi cond/
rocoive meny croups of commeditico shd havo o ddvernified
Zroight pottorns |

1%y M £t
%emmﬁmg wnight will bx'inz; ont the relotive concentrom
tion of octivition in difforant oroass In order to
ticagure tho dogyroo of inoquolition in the originating

md terniacting froight, lorans curve enclynis, Cinnd
cocfficiont end cocfficiemt of voriction may be uoed,
Rogionpl vardotions in the orisinating md torminoting
roichs vl oloo difZar Lyom ono commodity Yo mothors
It ip axpooted that while thero would de concentration
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of oviginating ond torminating froight in the coano of
some ocopmo@itions Thors would bo divornificotion in
movenent pattorn dn the eopo of otheres Bimce bolanced
rogionol devalopnont heo beon ono of tho national
 objectivop in Indis, 1% vould bo intorooting to Xind

put 6o to hov Zor ws heve moved in this directiom. Lorge

concentrotion dn the rocuipt patborn wonld clooxly chow

that the scomomio activitlon arc still concontraoted cnly
at o fov nodos in cpace;

IXX.242:, 1t 10 expocted to £ind tho Lollowing Lesturen

in & dovoloping coonomy:

{4) First ovdor procoseing of Mulk commeditics like

rew motorsalo will chow high conoembration Totic both for

originating md terminating froisht. |

{i1) Since the nonufacturing points oro more corgentrated

in ppoce thon the capumpiion pointo, fuelo, inductrial

produoctu, conotructlion motorinl eand inputs into agriculture

will hovo high concemtration ratio for criginoting freight
oo corprred to the torminoting froicht. The difference
in the ooncentration rotio of originnting md termincting
frairht of thooe commeditics chould be very large in o
diversifiod market cconomy.

(111) The movement of Ffood products depends upon the
agrionltural situntion during o porticular years 4o
agricditural developnent protecds different arens tend to

’r
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gpocialire in tho production of vorioup ¢ropos In ouch
e pituction the relotive convontrotion of ordgincting
md terminating fyoight will be high.

of commoditice into grouwps hes boon dome 48 cuch b
nepner that ench group io, W end lorge, homogoneous
internaily in terme of the input requiromonto of the
produstion progocoocs - ‘
I11.52 Figare I1L.%.1 chovs the commoddty wice diatris
Wution of the total originating freicht in Indin during
157374+ Fuplo geoup accounteo for 41,17 per cent of totcl
riginnting froipght in Indie; Lollowed by raw moterisls
Lrom prinory sourcess which memﬁ:& Loy 23,05 per cont,
Theso #wo groups takten togothor account for 64,22 per
cent of tho total origincting freights The commoditien
falling in thene two groupn cro eitor fuele or bdaplo n
inputs into various mmfammg procopsen  and only a
very emall proportion of these commodities goes to the
~ %ipal demond sector of the sconomys.
- IX1.3.3 Tho ghare of fond products in the total wi.g&zm:-;
 4ing Preicht io oniy .47 por cent. Food products ' b,
genexrally move from surplus arons 4o defiocit srens) =nd
thers ore wide omoual fludtuntions depending upon the
garicultural situstion in the countyy.
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I11.%4 Porticores snd monures, which conotitute the
modn inputs in the noriculturc growp, tresgudn moont for
intormo@isto use only, Conotruction paterinls account for
7,415 of the tobul originating freicht ond includo comnt,|.
tricts and $1loo, vhich go in for fnvestment purposen.
113,55 Inductrisl products including motolo, machinery
both oleoeteitsl and nochomienl account Lor G.68 por conta f/
Rogt of thope ave sleo oither intormodinte domard goodo

oy favestment goodos

IIZ.59:.6 e el loneous somrotiticn account or e Je 49

por Bonte. Thic sloo ineludoo $he movehont of goodo for
defonon purposes 45 choro boing 0.745%

111,57 4 otudy OF the otmmodity componition of tho tosal
Zreioht hop thus oleorly Wwrought out thot o mojor part

of oxchongo Tolctos to the movenent of coods whidh g0 oo
intermedinte inpute into other productive sectors of the U

aconony.

I1344,1 Pigure II1.2.1 showe the diotrictwise spatial
Gistritetion of total origingiing freicht in Indis during
197574 Thivty-goven ddoftricts have becn identified
vheroin shipments expoedos § million tomnes ench. The
Qondnnnee of nindns and industrielly ofvoenosd ersos 4o
cleorly reflopted in tho origincting freicht.
 IIX.4e2  Threo type of aveno nw Yo idontifiod wr\ﬁn
thic group ond theoe aror

v
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(1) aross like Dhonbod, Durdven, Hmwim. ganshhws
onfi Shiled specim inz in minorol ond dondo amd hoovy
Anduotrions |

{&i) xmpmmt ports 1ike Celonbtng Bomboy, Hedran,

(ﬁﬁ) IMM%&M sdvonced Aoddo like Km» :Smda.
Ahnodobody Poona and Jombegers |
IX1.4:3 ‘hose J7 ictricts with very hﬁf_&x ghipmonts »
%eken topother necount Lo 7469 por cm% of tho toked \
wigineting £roight, Ioorly 30 por conk freight orms;éaJ
fron Dhenbed, Ducdwon; Dosordbughy Durg (hilel), and
Sitchbhur, ”hage districta avo teinly hich potentiol
mining oross ond £orm g Yot of boodo ond heavy

inductrisl aotivity, Thus tho deminonce of mining cnd
induotrial mennfacturing bedto 4o cloorly reflocted 4n

the totol ordginating froicht.

TIl.4s4 Thero oro 145 dictricts vhioh hove total

ehipoent ronclng from O pdllion tonnes 4o ¢ nilliom

tomnod par yeers Tho chare of shipmamto from thsce
asotriots to tho total originoting freisht 48 only 22.47
por cont,

IIX.4:5 Moot of the arens with high ehipments are the
oreos vhich ofither apeciolize in the production of
agricultursgl commofiitien or are industricl avess with

lorco mé noddum type of industrial sctivity, The
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sricultoral commoditios vhioh meinly originate from
theoo areas are whoaty rice, cotton, ollocedn, otos
Intustricl products liko comont, fortilicors, eugery
cloth, potroloun end potroleun products oloo originato
f£rom thoso aresps The erons which £all 4n thio cstegory
are tho coantol diotyicts of Scuthern Indin, Vestem
Rojogthan, Punjaby }fiim;ma mil some mroas of Yostern
Uttor Prodechs
I15.4:6 Undordeveloped orecs of Jarem & Keshodr, Himachel
Prodech, parto of Hedhye Predoch cnd Uttor Predosh huve
vary lov ohipmontss  Aroos vith chipments lying below
10 thousond tonnes conctitute the thirsd and foweth
cntegorys Tho phiprnento from *t&waé arcon accomnt for
only 2,64 per cont of the totol originating froight,
11,5 Spaticd Motrilublon of Sorminating Ire
CIIT,51  Plguro 1IX.2.2 chowe tho ddstritution of
 tomminating froights. Pioure II1.2.2 precents on entirely
difforent pleture os compored to fimre I1L.2,1, The
Sorminoting froight 4o more ovenly 4iotributed g8 compared
£0 the originsting freight: The arons with very high
roceipt oro moro ovenly diotrituted over tho country dn
tho case of tormineting freisht oo compored to the
orsas of high originating freight. Thus, tho pattornn
of rm:i.ptsa 45 more divernified than thot of the
chipmonito.

idiod Daotedpaidon of Torsdnobing leadrh
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ILT.5:2 At domwot two major indwiricl delts around

tho principsl port toums of Bonbsy mé Celoubtn ore
cloarly diotinsoudchable on the mops thoe f£irst ocorprisen
“the nross of Bomboyy Thones Hookk, Jelgoon ond Pune end
tho other is pprond ovor Coleutte, Hoogly, 24 Porgonn,
Burdwen, Thanbod end Hocerdbsch. In nddition to theno
two major induotricl bolte, goomrcphicdlly compoct
induptricl comploxos like Dolhi, Fedrss, Viohokhepatnom,
Anmodabods Khorn, Batipolors; Andsls end Durg also f£all
in this catogory and form emell clusters of high reveipts
arsons Theso proas gpecislize in the panfacture of

m 6r the othor %ﬁ of coonodity of hence resoivae (ss | >
Loven quahtitics of bonoio inpute for theiy profuotion
requircommts, |

- II1.5.3 181 distriots £all in the second category with
rooeipbs roanging from o nillion tonns

¥ommes aund pecount for 30 por vont of the total
rocodpto, Agricilturslly advsnced rogions of the Punjab,
Havgonn, Andhpa, Rerclo, Domil Sodu ond constol
Hrharashten £0ll n the cotogory of high receipt aress.
Shedr iMports include comotruction matorinl, fertilisors
ond induwsteicl products,

X1.8.4 Tho arcac falling in the third and fourth
catogory account £or emly 2 por cont of total origincting
froisht dn Indis, Moot of tho oreco £alling 4n this

e

/
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1IT.6.1 Tho spntisl pattern of originoting ond torninsting
dont o ddscusced in the chovo puregrophe sugoost

overlopping of tho originating ond torminating fredoht

patborne,. I% 4o quite popeidle that en exron, which

15 rich fn minercl and other moturcl ropourcos but dose

not have any inducbrisl bese, noy be chipping larpe

volumon of oron Wt 1tp rocelpts poy be quite emall,

Mtornativelys thore noy be cortnin oroes shich bave very

high rocefpts Wt thelr shipmenta ore vory axll, The

" otonomio base of such regiono will bo gquite differont

fron one another, Shipments end reeelpts tokon togother

rofloct the otononmic bene of tho regiom, 5Sho correlation /

eoofficiont betvosn originating md tormincting froight

beo been found to bo eatiotically mignifis This

indicaton thot thero ip o defintte mzm.mm;: betwoem

the ghipuent and voteipts of the regions 1t io, therefore,

nocoonnry o cxanine tho spoticl potitorn of both origi~

nnting ond torminnting froight tolron together.

11I,6.2 Tour types of arveon bhave boon identificd in

tormo of origincting end tormincting freight of various

diotrictc, ivesy having totol crigma%mg freight more

then the notionnl avorage, have ‘boen clossifted e e |

ghipmont arece snd tho grees with the originsting fyeipht

logs thon the notionsl average have boon cleopsifiod am

lou chipmont areass. Simllorly, in the case of terminating
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fﬁﬁi@!‘% arons wi‘ﬁ% torpdnioting froight moro thon the
notionnd avorass hove boen dofined ns high roceipt and

thono with towmineting froeicht Jeoo thon the nationed
evarege np the oy roceipt aroods Iy noy bs montloned here
that the n&&m&l avorgge of ordginating ond torminabing
£rotcht vil o comes | |

III.6,3 ordgin rmdng
oo mmmea vo gt o (m} mb&e, vith their recpoctive
¢eldo aos

3)  high g - ond B :
13} nizh emmt md lov Pootipty v’

33%) high rocolpt ond iow ghipmont,

4v)  low chipn nt ond Jow rogeipt orons,

on the bosis of this elonoification o pop (fig. 111.2,9)
hos booy prepovred ond the aveos £olling wnder each closs
howe becn shown therein | .

I1X,644  Thove cre 57 dictricto vhorein the total shipe |
nent 10 moro thun the notiomel aversge, and 67 districto
vhoroin the roosipto excocd the nstionnl oversses. The
chipmonts rnd receipts in the resoiming dlotricts mve
below the nationnl sverage, Table I1Z44 1 below preeents
tho dintritution of diotricto in the vorious fyeipht
aatagariaﬁl on dofined ohove,
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- Totde IIT.1.1

DYISTRIBUTION OF DIOTRICEY ACCORDING ©O PRRIOHT
CHARACT PRISTECS

I13.6,5  Tho orodl Glotributdon of erigtnetiog cnd
toytinoting froloht Lo ondd dlotrict oo chown 4n

£40. I3L.2.% cloarly Wringo out tho fout thot o lovge
norher of diotricta hovo lov chipmento ol low vocoipts.
Phoro oxo only: o Lo dotricts vhich foll 4n high
ghipmont ond high recoipt ontogorys Thoeoo gictricto }
LSk Mhentody Burdvon, Hagaribogh, Duxg (Bhilcd) emd -
Brwrodn hove o comcontration of mindng end heovy boolo
Infuntricl ootivitiops Those dishriote full in ¢ho
entogory boomao the bosie ivputs (oros) for hesvy basic
induntriocs 3iko iron ond staeol commot be carrioed over

vory iong ddotonce and honeo tho memufocturing plents

have to de locoted cloge 0 tho ore and focl oxtrootion
pointo. Thoir dooinent voceipts are baoically ores and
fuolee Tho outpub of these industrico ere, however,

meant Yo sorve tho national markots . Tho fact that everage
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leod for inputo in tuch less thon the output chowo that
regourcoe boaoe induotrics aro loostod in those avoas.

Yheroon the averpgo lool Lor rocoipto of iron oro and

tonl for oteel plents during 197574 vas %529 kmp cnd [
357 o roppoctivoly; the svoroce lond for tho chipmont &

02 iron ond ptosl tmo 1016 ks, ! |

II1,6.6  Othor sreoony which f£ell 4n tho high shipnent

wnd high yocolnt cobogory ore thopo vhich have a dovelopod ;
comnorelod and somfooturing sector, Thost prens are
gonaredly engoged dn tho nepufooture of nochinery ond
houschold or pthor duroblo goodos Oomo o the large omirco
14ks Hodras, m‘h’km Bomboy, Delhi, Eenpury Potnn ond f
Hegpur oloo foll 4n thip entepory. Quito o fow of thene
districto hoppen o bo t%x%imzmrtmﬁ gg% %ﬁé%?iia%bead %ﬁ%@_
tininly oot oo frochipnont points ond Aho colonicd pericd
dn Indic for Srportc to ond oxporto from Indin,

$11.6.7  Tho socond group comprises orecs with high
shipnont ond lov reosipto, Out of 57 districts with

high shipments, 25 foll in thio satepory. She diotriocts
which fall In thio mﬁg@w org thoso vhich oroe located at

} Potn token fz‘m- Betlwry Boord pubidcationg.
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pope ddptonco fron oy of the honvy dosic induntricl
plento ond cupply them oither fuol or ore, Relpur sl
Bargujo ore tuo dictricots dn the noighbourhood of Endled
felling in thic cutegorys BSome othoy diotricts whidh have
high shipmento ond low roccipts vrx#& Chindyars, Zomihar,
Adi%abads Shohflo},; Bovdmnesny; ond Santcl Porpupn, This
oleo includen como of tho backvard diptricto vhivo lorge
poslo industrios 14ke fortilisors end cement have boon
cotablicheds Some of the sprdewlturslly sdvenced districto
hove gintlor sttributeos bocnuso thove ovess import jmpute
into opriculturo, construction meterielo md infustrial
products on o oubntantiol soenlo, Thio phonomonon 4
Aluetrotod w aﬁsﬁrsmm 2ike F‘&%W@ Indhiong, Sangrurs
pronkoncl md Tiruncivold, Tho cxport

from thooo oroas are quito maaaiveg ond, bonco, thoy have
high ohipmonto end iov vocolpios .

I11.6.,8  Thero ore 35 diotriotn vAth high receiptc aml
low shipmontss Hony of tho diotricts folling 4in this
catogory Toeodve o large volumo of camioditics like food
products slong with raw motordnle from prinary sources,
soel and othor fucls. whils the fm& proffucts are moinly
nepnt for final conowption, bigh wvolumes of coal ave
roceived in nony cf theso as.m»sm for thovnal power
hovoon, The output from thormal poweyr gtotions doocs not




71

dircotly gonerato tromoport domand ond henco the volume
of shipments 4o quite lov ao comerod 40 ito recoipios
$11.6,9 Thuo oll the aress vith high receiptc md low
shipments hoppen to be aveas vhich cro highly deficdt in
£ood produsts ond vhich pro edtos £or indwiries ldke
oement opd fertilizor or thermal pover houses. Distriots
1ike Darbhongn, Sthoroos Surst, Ehorns Hehoona, Jolpoigurd
ond 24 Pargone a1l in this enteporys The high receipto
and Lov shipmonto may algo bo cmplainod in oome cases By
tho fnot that they-are sovmo of those crons are wall
terndnnlo mﬁ' brenchipnont points £6r othor modep of
traam;ﬁem:, Thiec ney bo flluctratod by the como of
SurGompur diotriot in the Punjob; which hag very hich
rocoipts boctupo 1t acts as n troachiponent point for goods
memnt for Jomon ond Koshedas

IXTe7s ¥ Plguro III:24%y IIL,2:2 oni 142,53 ehow thet
thore aré relativoly fow aross with high shipmento ond high
Yotolpins whilo neny diotricts foll in the catogory of low
shiprionts and loy rocoipte, The forcpoing dlocuscdon hos
Sloarly teoucht out tho deinoncs of nmining, mamfacturing
and agricdturslly odeomced arooo in the originoting ond
toridnating froichts Tho foot thot the ppoticl pattorn of
intorregions) troade 1o dominatod Ly relotively fow aroap
ouggests that tho dictribution of comnoditics 1o ckewed in
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fovour of o for rogionn of the ocomonic ayotoms High
| m@mmﬁ end high roceipt arcen ecoount Lor 53463 o
the m:xmt:; otid 52,507 of the total rocoiptn. The
dominonot of comnodition with hish volsht and low volue
Ao cloo dlegr fron the feot thut Al tho avecso emoraing
9 hich rhipnent and high rogoipt cantres are genorcily
opociolising in mining end heavy ond bosic industrial
activition. Row metorldls and fucls ‘Gominato tho Liow
pattern ::zz ouch arense In order %o havo o more olesr
ploture sbout these insquulities, it was consiforod desire
oble 40 vork with individndd commodities vathor them

with tho totel freichts Conmoddty wice enclynioc My

6lpo help to ddstinguich ¥he combodisios for which the
okewnoss in the dlotribtution of freight may te o dopirable
fonture fron thone shero thé highly chewed diotritution
ney be the result of intervesional disparitieos
111&‘?; The foliowing two tochniques have boon opplicd
to Trenoure the dncguslition An the originating end
terminating froichts
{4} Coefficiont of veriction?
{31) Loreme curve cnd Ginnd Coofficient

2 Coeflicient of verintion ic defined ap

Co¥s @ 0o whore 2 = Otendard devintion
= x = Meon
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Thongh both tho monourss cocentinlly porvo the same purpose
of monsuring rolative vardotion, Cooffioiont of variation
in lesoc oonoktivo to thoe oxtyeme volucy than o sorrooponding
Gt @eﬁ%ﬁe&h

I1X.7«3  Snble I11.2.1 givon thoe avoerngo woight, stonderd
doviation end cocfficiont of veriation for originading

o8 well oo ternincting froipht, Uhile tho ovorage voicht
will b& the smo both for originating ond termisoting
frodght, thors vill be vido verdoations in the stondord
doviction and the confficient of yowrdotion depending upon
tho ppatial dinln formod by the originating and to minsting
,ti'mﬁ.@%g hile tho dletriution of pvoroge woicht por
figtrict mWil follov o pottern glumilor to thet of the phare
of onth connodity :m the totel Lroight, the voluoo for
stmmdord doviction ond eocfficient of varigtion would rive
o olony #d0o obomd the concontwation or disporsion of
vordous econordc nebivitics ovor gpuocs

Table IX1.2 4

. COMIODITY VISD AVCRAGD URICHTD, OTAUNDARD DEVIAZICH
Lot ADD CORFFICIIT OF VARIATION |

cocfﬂciéni} Inaex of
{009 Daviod atial
{}m “ '- ¥4 Grim ?ﬁﬁmﬂ Ql‘i@q Qﬂﬁo 10t

3& em~ ﬁvsraga whe
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IIT734  Cosfficient of vartaticn of chipmento ond
receipts will fndfonto tho forvard epotidd 1inks gonerated
by each otmmodity, Xndex of forvard opoticd Gfotritution
hop doon vorkoed out by woing the two cocfficients of
vortotion for ooch oommoditys® Tho epotidl dfotribution
of o commoldty with high valuo of tho &ndox will bo

fors Adsporpod oo vomporef vith commoddtion with o dow
voluo, Thie o Aluctratod by inputs into cgricalture
end eocl o5 well oo fuol havo high indicso of opotial
ddotritution oo thooe coamoditios origlonte froma
rolotivaly opndl nuntor of arons md cre vocodived at o
mich lupgor sunbor of conirops '
I1.7.5  infiox of spotisl distribution in the coso
f£ood products rnd rov moterinls £ron princry sourcon chow
thet thooo commofitios ordpinate from o lowge munmber of
ploges end pye rooceived &t o emcller mmber of ploces. In
tho coso of food products it 33 quito popoitlo thot theso
oro furthey distributed throidh the rood notvork, Hinco
11 tho otecl plontc roceive ore £rom o lavge hinterland,
tho index happono to bo loco than 1 for row moteridls,

gssipbiviaiass apiiiiiemisainlasiN P

e Tndex of forward spoticl distridtution = .

v AR

GV:e (O) = e‘v,' for Chipno onto
nmﬁ'{ tﬁ} = c.':V: for Recelpto



. IIT.7+6 Bigh values of coofficiont of vordationn pug
that marked rogionsl veristions exict in phipnmto end
receipte of verious comnodities, oince C.V. doco mot
give ony idoo about the chaps of the Aletrilution ourve,
4% wop docided %o use tho tochniques of lorons euxve
imalﬁfmy@ g0 thot the roletive dominomes of top rooking

could bo Adentifieds Gdmmd coofficiontn havo slso

& o e shipmente ol rocoints of vordono
& worporison of Glmmd coofficlent for shipmont
ooedpbn givos an ddos chout tho cxbent of concentration
or atversificotion of eagh 4n velotion to cnch others
ILT.77  In order %o drov the Lorens curvooy oll the oboorw
wotions vore srranged in deocending oxdor ond the rdative
contributicn of oach district wao found 4n the total Lroicht

‘0f thet commoditys Lovons owrve wos drom by teling |

| 1oy {curmlotive on X oxis end tho corroopording
# @ptricte (cormictive) on ¥ exie, Lorons curves

Hipmonts wnd rocelpto for cach commodity have

n on the oeno greph go that thelr relative

Loreny curve dlotritution fs a vary useful maly-
ticol tochnique to mossure the concentration of o
porticulor varichle. A line at 45 degrecs fxom
- dhe origin is callod the line of egqual dieotrihtion.
A curve gmewg noor the diagnol line ghows leos
ghovod diotriiuticon than the ono for ovay fron
tho digymol ling, The valae of Ginnd cocfilcient
] - vbich 1o uged oo o mogsuro of inequolity 1o found
by teling the rotio of area under the cmwo o
thoe totao)l oron in the trainsle in vhich thoe owrve
follo., Tho vrluo of Gdnni Cowofficiont will
vory fron O to ¥ deponding upon the noture of
diotribution.. The extont of inoguality increnses
ag tho rollo moves from O to 1.~
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of Diotriots ™ mm “eom. 1a I  EISG  R07AL
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2 B TA93 zém 54.T0 4?»8; S04
10 51«82 8% e 3 6976 654,70 64.60
15 Gle ‘tg 8780 57.03 78.456 73.24 7382 —
20 69,12 91.02 G381 8397 080.12 T.11
25 7542  93.12 70,89 07.58 63,16 82,58
30 80.78 94,69 7624 90.30 88.72 8594
39 B4.22 95,08 80,62 92,37 9.32 88,6
40 B7.62 95,9% 24,55 D4e¥T  93.53 D106
45 90.47 9.7 67« 95.66 95,26 93,0
51 o tt  98.53 51,16 90,96 96,73 95.03
69 95504 99, 93,29 YBy Ula
‘70 9. 26 99.77 U183 }+ 28 99433 %- 93
15 99.08 %‘ig%g 60 99,6 2943
80 Je GG 99, 99.47 99,84 0%.84 99.75
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€0AL = Cogl am other fusin IA = Inpudo into apriculiure
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positions mny ba compavod. V
$10.7.8 Totlo IX1.5: % ond ITL,3:2 dhov tho oommodity
vice dictribotion of por ocent froicht (cumilotive) ard

the corrovponding chare of diotricto {cumalotive) both ;for
ohipnsnts end rocoipts rospoctively. Lorens curves for
dhipnonts ond rooaipte of endh conmodity ond for the total
frodzht ore choun $n £iMro IIL.%1 and XIT3.2.

IXI7+8 The noture of Lovonp curve for coch commoddty
group 4o guite difforont from thet for tho other comwdie
tlav, Dven within tho pomo conodity arouwpy thao aro vide
voriotionn in the dictritution of shipnante ond roceiptos
The woive of Clnnd coeofficient fov vosh commodity oroup
both Lor gdononto ond www%ﬁ Kove boon grmmteﬁ in
Zoldo TIXs3,5 bolovy

C Getlo I1I.%.3

VA OIINI CO-EPPICIEINS FOR ORICIINING AUD
. emmm PREICHT
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LORENZ CURVE DISTRIBUTION

ORIGINATING & TERMINATING FREIGHT (1973-74)
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111,710 The diotributicn pattern of totel freisht 1o
highly eltoved (Refe Pige IXT.3:1 (A))e  Vory hich volue
of Ginnd Coofficiontn phow the dominopes of o relotively
fovr wroan in chipmonts mnd roceipto. Stop rmlkdng
diotrdoto acoount for 35 por cond of shipment and 51 per
 cont of vooodpto of the Sotol frofght. A% the ond are

100 dtotrictoy which ordginate only 0,50 per coent end
rovoive only 0.70 por cont of tho totnl f£reicht.. The
opotial dloteitation of tobel chipnent ond roceipto hee
olroedy boop dlocudocd 4n X344 emd XIX.5. Since the
commedity m@m&:&m af the Sotol froidw chow high
dominones @8 row noterdols mmd fucln, 4% vao degided ta
chift tho fa&m to individurd comnodliticoos

III;?aﬁ Kn sll tho commodition ozcopt rov moterisls. from
gx'wm awm; the &ﬂ.st%buﬁm of shipnonts i more
okewed thon the diotritntion of vocoipto, In o cogo

of vomr ootoriale fron prinory courgon 4t 4o tho othor vay
rounfl d.o00, the comeontrotion So hish in torminnting
£roficht bocouss recoints are noro ckoved thon the diotri-
hution of chipmonts, %he inequolitios nre more An the
rooaints becmuoo thore nro only o fow places, whore bonio
notel noufaoturing plonto oro located mmd tholr booic
inputo like orop, vhich fall in tho catesory of row
nptorialo from prinary rossurees, come from thedr immodiote
hinterionds, ond those hintorlonds are of foirly lexrzoe cime,
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Thio loods 0 o glightly higher coneontretion in the cooe

of rovclving op em:m& o origincting froight from rov
materiols fron pringyy msmﬁem Thoe Glnmd coofficiont

for the originating frefeht in .86 oo compured to 87 for
torninating froicht, Thuo, oo oxpectod, the procepcing of
tulky roy materddlo can be dono efficiontly moar their
oxtroction pointes This $ypo of incquolidy 4o not
unfesiratios |

IXT.:7.12 The Lorenp curve Giotribution for food productn

40 chown 4n Fig. -IXL,3.1 {B)s Initiclly, the dtotribution
of vovolpts io more oltoved then tho thiprionts Wt iaotor the
dlatribution of chipments becomes moro shovods Thero arc 7
diotricts which yooodvo moro then 25 por cont of tho totol
‘food productse This ¢lcorly chous thot thoro exiot gome
proos, vhick wro highly doficit in food cnd thelr roguirements
wre mich fore 4hen thet tho higheet 7 asport ddotriots can
ppozes  Tho high demand for food prbﬁxzcta is motnly penorated
by the motropole dfotricts of Colcuttoa, Bombay, Delhi, Hodras,
Bemgalore cnd Hyerabods |

I11.7.13 Tho lowent 135 distriots ore chipping omdy 2%

mé receiving oo 45 of the totnl mwww& in food products,
The voluco of Gdnnd cosefficiomts cve .72 cnd (68 far
chipuonts and roceipts reapaeﬁivﬂy.

I¥1.7:.14 1In tho dace of conl ond m@ly tho distortions in
tho shipmento aye of on oxtrone ovdorn | Fhers ara four

N
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diotricte nomoly Dhonbnd, Duwivan, Hesoribegh ond Surguja,
which tolten topothor cpocunt Lor mowrly 60% of tho total
originoting froizht in conl and othor fuels Fhio shovs
tho oxtent of tho dopondency of the
~thepo for their faol roguiremontos Howover, ono woul
expoct gemorslly oven alotribution of fucko in terns of
roecolptn, oinco cinost svory rogion quﬁréa eocl and
| azem. But tho domemd for cool ond othar fuolo 4o alpo -
higiids The najor usors of cool mnd other fucl oro
stecl planto, thornal povor houcod cnd Indien rollwoyos
Thono tokon tvogothor sccount for nearly GO por cent of the
totol Gemmd for conl. Tho volue of oinnd cowefTiciont
2oy ordginoting froight Lo 0,95 end for terminating Froicht
2% iz 0.82¢ Tho lowont 155 diotrdoto tolen togother
rocodve only G5 por oot of tho 4otal originnting freight,
IIT.7+15 In tho seao of dnputs into ogricuiture, the value
of Ginni comofficicnt for originating froicht is ,BY, which
shovn & vory high level of inequolity, High level of
irportn and the tropshipmont sotivities of tho port towns
boo lod 0 o high omoontrotion in tho oxdigincting frelght,
it moy noted, for exgyplo, that nearly 46 por cent of
total fortilisor roquiremont wes pof by importe in 197374,
The diptribution of tarmincting freisht for inputs into
srricnlture 1o oos showed o ocomared $o tho originnting
froicht, But otill tho lowest 155 dintricts are

ronnining orocs on
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accounting for only 2.5 por cent of tho total froight,
hio cleorly showo that the use of fertilizors is
roustrictod 10 o omsll area only., $he gress thich mefnly

. upd fortilizers mnd other sgricultursl inputs are the

greon rovelution srocs of Punjab, Heryens mid sndhrg
Profieshs Hovever; the 8evelopment of egricultural sector
and adoption of modorn fawming praciices may romit in
w&uﬁa@ the emecntration ratic of tho recoipto of
IIT.7.16 fThe Ginnd coofficient for tarminoting traffic
i lovest in tho oo of comotruction materiale, which
madnly includes conent, Thio cshows thot the concumption
of cenont is noro @quimbly diotributed than my other
comzodity. 4An ﬁar o orisinnting f£roipght is concerned the
value of Gdnnt coofficdont 3o 490, vhich ghows that the
dooation of monufacturing plmto is highly concentroted
in ppoeo vheroos the distribution pottom ip diversifiocd,
IIT.7+17 Indusivdol products aleo shovw high dnoqucl ity
in the distridution of originating ond termineting freight
and the corveoponding voluss of Ginni coofficionts are

« 91 end B respoctively, $hug there 16 not mach 4ifforvence
in tho concontration of shipments and receiptss It hes
aloo boon found thot hipgh shipment arcas ore also high
rocoipt oroas, This showp that the aotivitios relnted Yo
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the industricl msctor aro conoontrabod omly ob o fow
conteoos  Tho fixot piw top rouldeg Glotricts aro
seoounting for 34% of tho tobdl terednnting froight 4n
inguptricl products. The bigh rocolpt ®otricts we
Colcutto, Bambays Delhi, Hadros, Ahmodabod ond Durduen,
TI1.7:49 Thore &o precticnlly no 4ifforonco in the
| @lotritution pattern of originsting cnd terninoting
for mincollonocous commofitiens Bovovery tho top ronking
diotriots in originnting oo wall se ternimting froight
- ore Gl industricl dictrictos This ouggestn thot the
tehoviour of the miveslloncow commoditios o vory
sintlar 40 thet of infustrial proGuoto. Shic foot hes
olpo oo corrdboratold by tho guolynio that follows in
the sucocoding chaptors |
IIL6.4  $ho chove anolyoio hop tmo ochown that the
spatinl potborn m’ interesopionnl trods o highly okowod
in o1l the nojor commodity growpos ProQuction centroo
are rolativoly more concontroted in gpoce ap compoared to
the aonen ption centrons Shio ig ovidonty from tho foct
that the dlotribution of tho origisating froight 1o more
showved no capored 4o the ddotridution of the recelpts.
ho alowed opolicl Glotribution of cortnin commoditiod
~ 4&n tho pMuetam cni ddstributicn process conbe o
hoclthy oion of modernisotion ond indundrisl development
ecpocinlly when the location of notursl repourcas,
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eommonics of coalo gnd todhnologicol conotroints of

the pmmim procogs warvent the loeation of the
Industeien ot goto oponific pointo 48 cpacc. Oron,
mindoral ollo, ond ottor baste msted gron are oxptoeted

to have vory highly skowed distribution both in orijinoe
ting me terminoting frodcht dn viow of their locatioddd
conpiderctionn. Howover, the highly shoved distritution
0f commoditios like iron md stoed, conmont, fortilisers
end othor induotricd products show the ddsporitios thot
oxiot botvem ﬁh& tov top ww ory and the venaining
preas of tho cconoiie gyotors Eigh volues of Ginnd
cocefictonts Lor chipmonts ool Teselpto of these products
aro o indicotion of tho unbolenood regiondl duvelopmont
ayl tho sxbent Of voglondl ddeporities, ¥Wide yvogionel
Qloparitics bove boon obmerved in th produotiom ond
concunption prodosocs inpnito of the fact thoat tho balmead
roglional deovoloprniont hoo bocn one of tho mojor objectives
of Indiem yzmmém |
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COMIODITY FLOU xwmmzms&mas AREAL SPTCLALI~
ZATICE AD LEVELS OF ECOHGIOC DIVILOPHUHT

IVatat e Intorergpioncl movenond of verdous commodd ties
dghly intorreloted phonomonon, wvhich L0 nainly

fAotormined by tho locotion of ceonamic netivitien 4n
prage: An attommt hos boon nede in thio choptor to

ture tho inborereletionships botwoon tho movoment of
vardoup commodition in opoace end 1tc wolotionghip with
the lovel of emﬁm&e dovolopmont «f various roglmoa
Yithin on ccononio pysbome the movonont of ono commoddty |
is roloted %o tho moveonont of othoro, Por ozmnle, row
motorislo end fuc) ore caplonontary to cach othor e
torninoto et cindlor plocosy Arocs opecislising in industr-
16l cotivity cre uoually deficit in food proiusto and
roseive food profucto slong with rov natorialo and fuedls,
Thup the receipt pobtern of those comnodities will be
pimilex to osch others The dioimiloritips in the origincting
£froicht ove the conpogquence of vorying produttion
spocicliontion of a:!;ffm‘& typon of arence It 48 sxpooted
that industricl producto will move out from the arecs '
vhich receive row motordels snd fuoln, thus chowing en \
invoroo type of rolotionchip betwoen thedr movemont,
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IVeta2 Locationel poattomn of induotriop in ospoce in

tho najor foctor Anfluoncing the inture-rolationphips:
botireen the movenent of virdous comnodition £arming inputo |
into mnd output of verioun industrioss In ¢ ogriculioraol
sacbar olog, intop-relationshiy oxinto. Thoe movawnt

of agﬁmﬁhwal ond Aindustricd coomoditics 18 oloo relatod
%a sach other, Aroas apooislising in £0o00 proiuction
ahauzﬁ receive inputo into apriculturdl and induptyrial
*gsm&aw%sg Shun the movenert of vorious commodition o

mn intorroletod phononénon nines the movoment of ong
 commodity loods to o chaln of movomont € othor commoditisss
pene in the popo cmd the othore in the oppooito diroction.
IVi 1.3 The iypo oFf iﬂtewwz*elmiamm@s as onvi sogod
above will bo dicturbed to vomo oxtont by tho intoranntional
twodo of the countiy, vhoro tho movemort in ono Airection
eomnot b6 Polsted to the movement 4n the other. In the
oo of intornstionsl trofe, port tarnsplay o mignificont
role oo tronohipmont gn.inﬁa' for oxport from and icporto
into tho eﬂvﬁ&yﬁ The onount of di‘stwbmce will vary

from commodity to comnoditys The overnll impact will be
noglicdtle a0 long oe tho volune of intornotionnl trede
4o ingipnificont on e@wcﬁ +¢ intereregionnl trade, In
tho appooits ccoe, there would be o hich order disturtonce
in tho inteperclationships botuwoen thoe novemont of verious
commoddtions |
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 IVets4  In ovdar to copture tho intorwrolotionshipo
botuoon the movenent of variﬁm commed it Ine, the techniqueo
of correlotion coofficiont ond factar omnlyoio have boon - -
 usod, vhoroin woightn aro dotornimd so thed the owm of
queres of corrolation couffictonts aro minimiged for o
gim sot of vmmﬁm fecos Porpdny bolto, clusters and
nodos of vorious typo of economic attivition hoavo beon
ddentificd and thely relaticnehip vith the lovdlo of ccononie
awai@mmﬁ studlod:

IVe2 Conrodite Mow Intorveralnrtic
) 6 ety 4 ko

IVelet In ordor to idontify olmllaritios ond diceinilow
ridtion in the oripinating ond torminoting freight of voriocus
gonneditios o corrclotion moteriz wep obtoined for ¥4
vorintlon, Each conredity sroup hng bom trontod cs o
soprrato vordadlo. Thup there ore 7 varioblos for originnting
frojght ood another 7 voriotles for torpismting f;‘aidw;
Thore are thug 14 voriobles portaining to ordiginating ond
toxpinating frofight tokon togothers She (14314) correlotion
matriz 1o proventod in Tatle IV.tsts

a2  Originating flows of food prodw to have negative
gorpointion with the origincting fiovs of rov mtarido

from pringry sources oo woll op of conl and ofler fuel;
 conotruction notericlo ond industriel produstos This clocrly
bringo out the naturo of tho gonersl ralotionchip betwcon
eoriculturcl ond inductriol Zlov puttorne of aripimting
Broights | '
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Iv.2.3 A ook popitive correlation nlso exicts botwem
tho ordcdnnting freight of food prodicto on tho ons hamd
£8 oF inputo into sgriculture on the others This moy be
portly oxplained by the foot thot 11 tho imported food-
_ @m end fortilisars Wiﬁaﬁa fronm tho ommo port
Gigtricho. It may bo noted thot neerly 4653 of the tobod
voquirenents of fortilisers woro met by tho imports during
1975745} oma thot tho import of foodgraine totelled to
5.6 million tomos durdng the oomo pordof.® Zhio osn hleo
bo omplainod to somo oxtont by tho fact that oome of tho
fortldizers plants oro Locoted 4n the erens with high
epricultural cutput podential,” |
TVi2,4  Tho following sunlyods chous that becaioo of

hich tronoport cocte the industrios for tho firct round
procecsping of oroo ecnd otber prinory materinlo ioto metal
and coment ote., aro efficlontly locatod in spuace,
Originnting froicht of raw natorido from primry sowrces
hoo significently high correlotion with the originoting
froioht of Anductricl preoducts cnd congtruction materials,
thoreb; chowing thoir copmon origin, Thus industrisl

1. . Portiligor Asuociction of Indin, Fortiliser
’ Stoticticn of Indlio 1975+74, How Delhi,
2o Govt, of Indin, Central Jtaticticeld Orgonizotiom,
’ Teanondc curveys L0¥ vorions yoorrs.

s Lerge Zertilicer plants cre locoted in Punjob,
Gujorat, Mndhre Profech, ond Veotern U,P,
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produets tnd construstion matordcle minly originate
fron the oreon wilch ers resourge rich 4 vermo of ares
i limootono, | |
I’@b&ﬂ for The originnting froight, mﬂm& productse
16 ¥ h eorrelobion with cool and othoxr fucis.
This shows thot inductricl progucts {uhich moinly includes
Iron end Steol) are boing mamfoctured noinly in the orecs
riolo {ores) end cool nnd othor fuols ero
onesly ovailoblos The foot that tho corrolaticn botwoon
#ood ond feels ond conotenciion motorinl 4o emnll, dhous
that tho conotruction nebordsd oro npdnly nmudsotured awny
from tho ocoel mud Puod producing controp ond tho plonte
aro eitunted in the avens vhore row mtmm:m £yon pmm-y
ACUrCHs oo ra«my £7odl obilo,
IVe2.6  Thuo the corrolation mtrdz hao cloerly brought
out the relctionghip botvosn locotion of the plonto for
sonufactueing industricl prof@uoto and comotruction notordol
Vhtmoevio thedy sourees of boole dnpudos. A thorough
invonticotion in this ares moy lod to more neningful
roouldno chout tho officiangy in the loootion of momdf ectia-
jng infuctricn in gpoces
IV, 2.7 fhe flow pottorns of miccellamoousn commodities
ary quito nimdler 40 thoge of industrinl produote,. The
ariginating froicht of niscellancous ccmmodities bos a
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edenifioontly high corrolotion with industrial protuotn
and conotruction meterdaly Thic chown that thooe cornmodie
ticn nofnly orisinnte frem aroco fron whore industricl
products end camsteuction netorial originctes A1 the
movenonts soverol wndoer the dofonce of Indie rules
tnd mosnt for dofopse purposon; hove boon tlascified
undor tho miocellanoms cateporyy ond e oomodition ldko
vonent, fron end otool, nmochinery nnd industrisl produieto
noent for dcPence use origincts from thope nreccs
IV.2.8 Isn e cooo of Seminnting § refolt for nipcells
neoun commodition, tho highoot correlofion hns boon
obsorved with tho toxminating froight of induotrial products
ond conotruction meoterdale, Thio cleprly shord that the
£low patborns of misusilancous commoditden are quite
intloe 0 thot of induntrisl producto syl corstruction
natorisly @mé this alno reflocts the miure 0f commodities
oonptituting the miscelloneome comnodities growy, Hovenets
of rav toterdalo ond fuclo over short distonces leads to
intromdiotrict £flows of Tulk cormoditien ax ip chown by
o oimificontly high corrolotion doetwoon the origineting
and termdnoting freight of thoe faiv motordnls fron prinary
pourcen pnd fueles Dominonce of o few rogiono Ain inter-
reglonsl trodo of induotrial proMucts is cleorly browght out
by o significmmtly hich corvolotion bobweon the originoting
end tormincting #reight of industrdal profuchos
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m,e,e Inpubecutput typo o0 rolotionchip betwesn reow
- motorinls mad fuclp as inputs ond industriol products as
eufput 1o ostodliched hy the hich correlation botwson

¥ rocolipto of vov meteordalo ond fuslo on the one haml
ond of the ehipnonts of Industricl prodmets ontlo othor.
1% hos nloo boon notod thot oroos vhich rocive dnlwirid
products alao roooive construotion materdnl, fuole ord row
metordels ond 4o ovidont fron tho inter-corrclotions botwoon
the povemont of thoos omoditiss: Areas opodiolising in
the produstion of fudls eye gonerally Yeckword 4n
ogriculture end dopand upon other vopioms for their
fook voquiromentrs Shisc 15 Andfocted by the oignific
high corrolotion W&m rosolptos of food proMets ol
ehipment of fuelo and vmr notorinle, Tho freight chorootor
4otiop of the voriows commodition snd Antorwrelationchips
in thoir movemant pattern have beon trought out in tho
gbove emelyoios It hep oloo chown thot dominant primery
ené Posoureowbased momifacturing cobivities ave officiently
dooatoll in poco.
3IVe3.1 Yot onothor mooningful dimencion of the commodity
flow pottoms pertaing to the opoatinl ddstritation of
grows with eimdlcr charpctordoticoss Por this purposes the
trond developmentsal indicns wore corputed end  correlatod
vith indices of troncpors flows;
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IV.35.2  In erdor 46 idontify opotidl clustars ohowing
dontionl bohaviour in torme of originating ond taminsting
froights o mmber of fodtor onelyois progromeas Voo run,
Dho vesults of tho Pastor canlypis wero qite eacourssing
ané 3% wns ddasovered that the Joritics dn tho
'&amatm £poisht péﬁk%"ﬁﬂ pro poro pronmanced thon
igineting froights The ropulto avoe

IVadet Origineting frofeht for oAl tho goven commodity
gronps wop awnlysed Yy fastor annlysis in order to otudy
tho relotionships botwoon various combinctions of thoos
veriobles, Throe Bigen valuco were odtoinods 411 tho
throo Bigoen valuco tolon togothur wore able &0 account faor
60 per cont of the totel vardcbion in tho deboy Corrospond-
ing to those throe B N volues throo fa@a&im&me o ars
obtoined, ﬁ!‘m Bigen voluscs ond $he coryoopovding factor
looding are procented im Tohle IVaZ.ts Move than 29 per
- cont of the vordotian hos boon oxploinod by the Lirot
factor only, Tho oxaminnticon of the <oryosponding value
o7 £ootor lopling for onch variatle thowo thit, oxcopd
for food gxaﬂu&a msd inpats into mmwm odl othor
courodity groups hove hich Zactar lopddng 3s0. grentor
then 50, The firct foctor may thorofaroe be acncidored.
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PABLE IV.2.%
JA) AT TG T

{411 Commoditios)

TR Sl LTI

Zigen wrlueo 2,04566 1. 43417 1.02079

cunilative poroontoge
of Digen volues 0e29224 Q. 458426  0,560009

S0y Vorioble Iot Pockor IInd Faotor IIX Footor

'—!idin?@ﬁ-!!?%'#‘ﬁl‘pﬁ‘!ﬁﬂ*%ﬂwwn:—'?iﬂ'm*ﬂvwmvﬂhdﬂ-nﬁw'ﬂﬁ%gnwﬂﬁ.Uab

1« Pood products »00296 50507 sy 42360

2¢ Rewr natorinle fron primary
Bourcon _ »57044 =y 50069 we 48403

3¢ Cocl ondl fuols « 53151 « 02343 +EE768
4. Inputo into agriewiture 420951 59612 ,02662
5, Congtructien metericlo «52556 « 14109 -0 35512
6. Induztrisl products »835%4 - 25424 = L08819
7. Biscellmeous comodities 64973 +43526 + 02664
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to reprosont industwdol notivity. This 21) the hich
foator geores corrds @mﬂm to tho Liret factor will
voprapont the daninemes 6F dndustricl € roisht, 2he

aeoond fostor, which is ablo to explain about 163 of the
total varfotion, bog high pooitdr o londings for £o0d
produoto ad imputc into sprimltore. Thwe the pocond
fostor roproponts the Qominencs «f oopionlbwr ol o otivity,
Tho third Factor explains about 15% of the totel variatime
ond the R pooitdve londing oorvsoponds to conl and other
fuol groups Thus the Huird Factor shato the dwminance of
fucl producing erops in tho originsting freldnts

IVede2  In tho Jicht of tho obpve, thwes pignificont
groupe of shippore pay bo ddentifict on the bools of
orizinoting fyedghte Thooo aves

arooo epeeialising in the shipnents of industrial
Y retnct (158 Pocory e

11y arons opecidiging in the shipmnto of agrionitural
progusto {2nd Pactor)s ond

138)  prens gpoolciizing Ao tho shipments . of cond
% md othar fuolo {3rd ﬁa@tm).p

Paoctor peoros hove boon obtoinsd By oach group by using

tho fector locdingo given in Toalle IVe2et, Tho viluved

of £potor mcores for oach greup ore shown in sppondix IV,
The rosidng of fostor ecorep for o povticulor factor
Llooting sotrix chovws the relotive doeminmmes of oodh 45 trict
in that gorowps Pactor scores for oll the tix es groapo have
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B ‘boen ronked ond o froquoncy dlobtribution curve was eblained
to identify the cut-off pointns, Por oach dominont prowp
the poores Gorremponding to ocoth cstogory bhove beon plotted
on 8iffevent nopne

X EICTT ) p—

19.5:1  Pootor pooros of tho firot £ cotor (Industrinl
group) hove boon plotted on a nep (Rofor Ligs IV L 1)«.4
fhe reletive dominance of metropoliton towns 3ike Bonbay,
Coloutte, Nodros ond Dolhd hes boen clonrly brought outs
'S‘i‘he lovel of fndusteial aotivity in tarms of originating
frofatt vordes fron ono notropole to others BDanbay hap

the highost score {15.09) £olloved by Andustrinl dictrdcts
1iko Durduen, Durg, Singhbbun ol fhonball vhigh ospecinlise
in firot vound procescing of Wk cemodities 1ike cosl cnd
orep; These evecs £ron & group heving @ very high level

of activitys

V52 !n tommb of chipnonts o Anfuctrid prolucts,
Colouttn So $a the high lovol of activity groups There are

& Cubwofs gbinta gore obtained by the £requon
dlotridution ourve and the following Q.osvificns
tion wan nbta:mﬁd«

G.00 and above Yory high
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14 dlotriotn hoving podion lovel of cotivity, Thooo orp
Hydorebod {A:Pe)s MQm?ﬂ {Bihor), demmogoy (Guiarnt)y
Biloopuy (BePe )y Hosoribagh {Biher), Bombolpur (Orssco)
ond Heodros {(2.0.)s A1 those aveos speelalize in ono oy
the other “!m;m of induptrial notivity, Hednly comont and
m&mtrm protucts cre ghippod fron t:tam arese. Dolld
£a1)s £ belov oo coprred 10 Bombeay, Calouttn and Hadroos
Ito yonk o vory dov in the originsting truffic of
induotrial nctivitys Arvonn with lor level of poidvity
cro £adrly oentbored ol over Todlos
IVaSs3  Ueld Gofinod spotial cdlustars o deresponiing o
difforond typon of induoteinl notivitico havo beon clonydy
trousht oub in £ig. IVii.4s It 30 intercoting to note that
sli clustevs spocdalipe 4n differont type of industriol
setivitios, It 15 possidle #6 clacoify thove clustors
inte threo 4dfforent estogorieo;: namoly
4 tpaticl clusters of industriol activity eround
| pindng erenct
11) opotiel olustors of Anductricl antivi.%;y arcund
. principal pord tomsy ond
44y other nodes of induntrinl activity.
From the above annlysis; the following pamée BHAYIOS
i The moot Gominemt cluntor beins the mining, heavy end
baole indugtricl evoao of Vost Dergcl, Oriscs, HModhys
Profech ond Bihar
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$4)  Bombay, Pume, Thenn wnd Neoflk infuctrisl belt is
sloo wold m}m} epd is elustored oround thy port tow of
Domboys

31, fm&ahcﬂ; Bartta am Bhawaser wm%wta ons
cluptor apmaiming in mﬁm ﬁmmca, il w trdnld produsto
ond potrochonienios ‘

iv)  Pangolorps Tunkury Salen, Colmbotors, Trichurslls
cnd Remonathpuren conctitute mothor inluetrisl delt
speciclicing in the newfacture of cmotrastdon mtorinl
ool Infuntrisl z}rﬁﬁmmg and

‘s‘fg E in aﬁ&iﬁw to the nbove, samo nodes L iloy Dothi,
a,g?m and Batpor odeo onorge af Lmpertont contres of

infuntricl activitions .

Ive5:4  Thuo the &Manm ¢f Bonpel, Bihey indw tria
bold heo | hoon oleoarly brought out, A number of othar
spotinl clanters ond nodes with vorying lovel of industrial
attivity hove qloo boon Adentified on the heois of
chipnonto.

1v,6,1 Agvicultursl potivities Anclude food prolucts

end inpute into sgricoulture liko fortilismrn, The dormimnce
of poriowlture oriemtod sobivitios 4n the onipgindting
£froight hes beon clenrly brought by the factoy londings
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corropponiing 16 the occomd Zoebory, which 1o able 4o
capladn obout 168 of tho totel veriastics {(rofer Table

- IVe241)e Bimo the Loctor looGims Hr both £od projuwets
sad Lrputs into oordonidturs oxepsd 50; the dminnnce
of vorions districto in theoo soiivition will Yo clea¥ly
brought out %ﬁ? thely roppoctive factor a%ﬁmm { Yor
foctor scoresy refor Cols 4 of apgenm 10)s fwo typo
of reglonn Sopinnto I cdod tural ordont of sotivitioe
tnd theoo ares

3 poyt towms fron %&am hizh frwort of ﬁe&m&ﬁm
oind fwmiaw hoo Sokon yzweg ma
144 coriowitorally clivencod are
prodaction of mo or pore CrODSs
162  Pottor scoron of tho osoond foctor roprosenting
sgricultural notivitios for ondh diotrict have boo plotted
on o pop (refor i IV 1 ); Tho port diotrioto of
Borbays Vichokhopotnam ond Eondla, have very high positive
geovos (oreator then %.00) and thws show thedr 4omimnce
in the origincting freight for soriaituro ordonted

spocialiging 4n tho

Ge - Cut off points woeve identified fmm tho frequency
Giptritation ond the following dopeificrtion
wan u%me&t

8,00 &jc"bm % hich
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COMRO &‘ﬁiﬂi}y Though theoo arons oare 1ot najof prod MB
of roriculturel productss yob those happen $6 0ooupy
dominmmt pooition bocsuse of high drports of fortilisers
and foodgraings ALl tho imported foolgraing mnd Tortille
gors aro origincting fyon thope points for inlend movanand

to tho v deptinot: ong onfl, hemee, thooo omntron got |
high ssorove

IV, 6.5  Imdhiane; Forosepur, fnritoorr, Sopgrur ond Enradl
@iptricts of sgriculturclly ofvenced states of Punjad
ond Haryonn, bove vory hich lovel of soriculturel activity,.
Theoo exo pil bigh ewrplus groog in foddgraing copocially
in whosts HMony other Gdictricts of Punjed ond Horyons bave
noddun lovol of sgriciltuvrsl activiitye Thooo ore indboley
Sullunder, Ihetinds ond Potdsla, Tho doficit avces of
Bongad. ond Dihor oadnly depend upon thoso aroan for thelr
food roquir codnts o
IVebad Ybile vhoat io tho most imporiont cvep in Panjad
. and Nerponps cotton, badro ond groundnut ore he mojor
s1opn in Boaboy, Puno ond Almolobrds  Vhoroso picc 4a the
dominont crop in Tall) oy end the conptal dintricto of
Andhro Prodesh. In Jodhpur, end Swwal Upthopur diotrietn
bojra hoppono €0 docupy t:hms position, Thus differont
clucter oo idontifiod in i IV. 1.2 chow tho dominemco
of various crops in vvméim rosions,
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IVeTet Sho third fockor loading vootor crrogpondo to
the dominence of ghipnonts in cocl omd othor fwilo
APoctor loading = 0,069} Tho oorrzesponding volue of foctor
seoros for cach dintrict is chown 4n col, 5 o2 opponiix IV,
Sho dominont crcen in tho chipnonto of coal ond othar
fuols (including potrol ond Giescl) oro Durduan, Ihendad,
Raperibogh, Punchnohnls, Baroda, Dheabdol, Chinduvoro ond
Sorgmics A1l thepo districts hevwo foctor pooroes whidh
oxeocd +1; Thoso a¥o padnly oither conl producim avenn
or pitoo potroschoncicol complonon and poctunt for nors
then 725 of tho totol origl aﬁmﬁ frolcht in cocl ond fuol
groups Dictricts falling in 4b

IT,8 Cormoddd

IVi0: % *}.‘?emimting Erotont for al) $he soevon cormoditinn

vao snclysod by fa@%ﬂr anclyols in o vay sindler ¢o the one
ddsouaped ecriior 4n thio cheptor (refor soction 1V, 3).

In s firet emorcioce, two Bigon volwoo ‘wora obtained; ond
totol oxplamntory powor of the m.geﬂ“vz:‘lwa vas 66 poy’/cont,
Corzooponddng to the two Bigen volusos s matrix of two

im‘:ﬁex lovdings vao obtoined (for details refor Pable IV.2.2}.
The factor 1#adings for oll othor commodition oxcopt food
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AL rmag'a'

(m ﬁm@ﬂiﬁes ;

Tdpon valuog 2.58259 1+ 02474

nmwms.va pwmtme of o
Bigon vol  «51180 + 656819

SeH0s Vorinble ‘ igt Feoctor IInd Poator

. Pood products « 35009 e 44990

2 Roy m&mﬁa Lrem A
IBHRY souroees + 69632 - 05709

3« Conl ong fuale « 566819 -y 25092
4= Imputo into apricmlturc 411381  +B5196
5 Censtruction notorido « 91646 +06490
s  Induotrisl producto « 91347 + 120391
7. Hiocellonooupn cormodition .91758 + 10745

g
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products ond dnputs into sgricuiture wero found 40 be
grooter fhon 0,50 for tio ficot factor natriz. It my
pleo b notod that the firat factor hes no negotivo 1Loodings,
Hovenogative valws of loodinges chov that tho terminnting
froieht o m fnorsasing Lunctdon of ald Ind cators,. @mg
firot Loctor $o ableo 4o oxploin sboud 51 por cenmt of tho
total veriotion, vhile the pocond factor expleins only 15
por eont of veriotions. The factor lordings for tho second
fa@tﬁrcﬁ&im thot inpute into sgriculture have o wery high
veight a8 gomporod o othor commoditiss, while food
pro@ éts have wgmwr‘ee haﬂm;. or wolphis
IV8.2 Sineco tho gress vhich yocolvo food -&@ﬁa‘éﬂm
vory loxgo volume of rav motericlo, fusle, constractim
paterdodo ond dnduotrisl products, separate group of
ddotrietn could not bo idontified for £ood producto. In
ovdor to mww tho rounits furthory it woop dogdided to
drop food products end Sputs inty agricultwre pliogethar
ond the ozercice was ropested with tho ronoindng £ive
verdohion onlye Yith § vordond riping induotriol
w&m&sﬂ.w; one Bigon ¥alue 4 hoends only one sot of

IVe8.5 Pho w&m%m pover of tho fiynt foctor hoo
ooy incronped from 51 por cent to 70 por cent. mma; we
have now pot only one factor; the corresponding & otop
soores For eoch distriotn will act oo o compopite infox
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for rocoipt pottern mnd honte nmore Importenen mm bo
ottoched to theno usighta. |

Ive9:4  Foctor loadings for torminchting frofiebt are givon
in Tallc IV.2:5 %ho corrosponding faotor poors are glven
in ocppendix Ve 411 the diotricto wore srrangoeld in
doceonding ovdor on the bupis of tholr respoective faote
am&sﬁ Pactor soerss hove boon plettod on o mogp (refor
$ige IVe2e4)e Throo ftyped of aross hove boon idontified
Erom £igs IV s Thope oy

s - port toums which cob pp treoditionel oudlots of imports
15s Mﬁg@r&ﬁw elvenced arong wﬁawmg nninly row
notorinle {(boofe inputs end fuelo)s md

111, oroos oposislising in the production of eorimiture
bt rooedving lorge volumos of non-agricultural produsto,
IV.0.2  Avoos, with vody high daval of notivity ere
neinly the pord oreos of Colouttc, Bonboy, Modren end
Vishckhopatnam, Oinco the port of Viehokhepotnon is bodng

6, Cut off pointo voro 4dentified fyon tho Lrequoncy
diotribution cwxrve md the folloving cloopificnw
tion wao obtoined, .

6.00 = 31,90
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DAELD IV 243

{For infuntria) aotivity only)

Tigen veluo | S 48117
oumuletive porcontago |
of Bigen volnos 69623

DRES Veslablo  Iot facter locitng

ﬁmwmmﬂ**wm*wmﬁ*mmmmﬁmﬂmﬁwﬂﬂnﬂhﬂrﬁ
. .

1 . Bov notertalo from prinery
souree #»70393

2, Cosl end fuelo | 66273
% Conctruction metorials ' « 91624
4o  Industricsl products « 92268
5. Niscellancoun conmoditien 92499
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nadnly wood Br export of iron ohd other oropy 4% hao wvory.
hich recoipdo, The othor ‘msm hoving w-ﬁ:??gmm ore
Dolhi, Purdven tmd Durg, furdwon end Durg rocodve lerge
quantities of row matorisls end fuols, bocaupe bdg iron and
otecl plonto nro locabed in thepe dictrdots, Dolbd e o
Lorgo volume of infuotricl motivity lcrgely infuced by tho
domand contren evound its |

IV Ingnotrially sdvaneod ovcos fn moonfocturing
processos {no idontified on the baote of origineting freicht
factor) oloo happon to bo the crees vith hich vocedpte, The
clustors of high roocdpt oroos, vhich emorge ore the heovy
baole industric) bolt of Henaribogh, Singhthum, Hhanlnd,
Burduon ard Coloutto. Thooo arosn recoive oalnly fwlo and
rov setoriale, Thoso districts taken togother cosount

tor obout 250 of tho roooipts of row motericic apd 289

of faclos

IVeDsd  DonbpysTheno industriol belt gpocinlising in
molive ond lavge sealo infupirdcn emorges oo o of the
doninsmt roceipt contres It roanto next 10 the orens gpecioe
lieing Sn besio motole ond alided pomfocturing cctivitles.
IV.9,5 Many ddotricts of Punjad, Horyono and Veotorn U.Pe
nreée alce high wacolpt crvnn, These districto mainly
spocsnlize in the production of noricultwral oommoddtion

(a0 1dentified in tho cooo of originating £reight - vefor
fiouro IVe142)e Oitoo thono aroas are not highly spocialined
in Anduotricd cotivitiso, fuclo, dnpato into griculture
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congtruction noteriels md modern industrinl products
{includaing hoovy nachinory) ore Arported thoreh . Thus,
thooe aread omorge oo Mg conpuners of products
nenuf actured ainétﬁmm@.

Ive 10 Arcel Spocislimatdon

IV.10.1 It 40 poneibla thot any roglom pny opociniice
dn pore than ono typo fé‘f potivity,. Throo typeon of
notivition woro fAemtifiod for origincting f£roicht narvly,
indupteid ¢ sgriculturdl ond minings Arecc epocidlizing
in oore than one oetivity arvo vory fov ond proocticnldly no
mroo apocialisen in oll the thyes infustrial, agricuidarsl,
ond oining sotivitier, Uo aros huc boen identif $4 whioh
spocializos both 4n mining ond coriowlturdl mctivitios.

somo rogione vith both induotriel ond egriculturdl or with
both infustrianl end mining sotivitios have bom identified,
 Pombay, Hydernbed and Jabalpur £o1l 4in the former while
Bunrduveny Phonbod ond awmm £oll in the lattor categors.
In tho oose of roceipts, only one typs of activity could

bo ddentified, Trendo in induotrial cnd coriculturst
aotivity for tho diptricto with positive factor pcores

hove been plotted and ero ohown in £38. IVeZ2.2. It has ben
obgorved that tho ploecos iiko Dhmmbnd, Durdwen, Durg,
Hozordbosh have very lca;'el of infduetricl sctivity and very
low lovor of ooricouliturnl cotivity. Aress with hich levals
of minul%mral potivity are tha otatos of Punjab ami Harpna
end hevo wryt\lwal of indwtrinl activity as campored to
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TREND OF INDUSTRIAL AND AGRICULTURAL ACTIVITY

FOR SELECTED DISTRICTS
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induotrinl Glotricts, Thus the doveolopment of agriculture

. by _ ;'; gz $6 bo mutually omoluol vo.
IV, 10,2 Arecs with bigh lovel of vriginating frdpht
are not oxpeoted o nmosoprordly bave high leval of recoiphe
end vice veroos In opdor to ddentify similaritics in
shipment ond rocoipd m&:iv&%mm the two mups rolding
$o thipnont ond weecint wore m&w&mnmﬁ to pnoo them
i6 réletion to onch others Tho dictinet rolo of motropole
touns io m‘%ewwmg mzm hos boon found 0 bhavo vary
high lovol both for wﬁ&m’: gnd chipnentny vhoroos Caloudbtn
“hao vory high lovel of rmyt gnd only high levol of
shipnants Hedreo hoo very high Lovel of roccipt and nodivm
lovel of tship&wtﬁ he ¢ m.w flou pctividtien ot thoop

prinoipal port towns sre hmxy rolated 0 the ixt ermotimal

trade of the countrys The mewly developing pert of
Vichalthapatrian has & vory high level both in shippents
and rocolpto, This port io boing painly we
srport 0f oron and impords of m&m%ﬂai ond agricultursl
frputss  Bocomno of the wook industrdcd bogos Dolhd hoo
very low lovel ¢of nctivity in ehipmonts anl very high level
of petivity in roveiptny Durduen ip nloo eme¥ging oo
very high level of induptrinl petivity sren, Obther arecs
vith high lovel ¢f industydal activity are Dhanbad,
Sundorgorh, Hazaribegh, Hydorabed end Thanos
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17.14+1 Tho procose of notional cconomic dovd comers
loodo $0 grontor intervosioncl interdependomos ond horoe to
increnso in Interrogionel oxchongos Sinco there 4o no
bolonodng nochondien in the dntorregionel oxchnrg oy 3t
ponetines londo o d4fforonticl developmont of warious
rogions oonoequontly rooultisag in intorregiond dioperitico
of o high order, Uith tho holp of intorrsgional oxchomge
of comroditien datos vwo huve boon cblo tod ovolop com
indicon of Qevolopment, It may bo montioned hero that
those indices cxe not influeneed by the pricing méchenisn
yhioch aouedly ploys e cruoind rdlo in notropole hinterland
trade to tho latbor's diaondventags.
IV, 1.2 Buo typon of notivitics om be agoocinted with
tho developmont of a porticular vegion, %hose mo
production ond contumption sotivition: In tarmn of
commoddty £lows production netivition cun be nospetotod
| with ohipments and concumtion vith receipte, 48 haoo been
chown in crrlicy dhopters, profuction activitios ore highly
concentrated in ppace oo coompored to consumption cctivitice..
It noy aleo be neted that consumption io.a bettsr indlcator
of developmont than production, It 48, thercfore, oxpectel
thot there chould be high corrgspondence betwen lavels of
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davelopnont fod roteipts rothor thon shipmonts, Corrope
y@iﬁm@& botweon lowvels of development ond coomodity |
¥low indiceo; op doveloped by uo, heve alos bom ptudded
in sonme dopth.

IVe11.3 Vory Mttlo vork hos beosn aam aﬂly a
1imitod wambor of otutlen o¥e nvalicdle sbout lovelo of
devoloprent of vericus rogions in Indto, Ono of the
significent otuites in this cotegory 45 thet of MMl Pede!
Tnliks othey ot i@a; Palts york ddontified rolotivdly
lemn or more doveloped diotriets of Indis in relation to
an nverace notional level of dovelopments

I7:1%4 .Tho pethod of £irot pringipal component of o
prowp oFf roloted verdctlos idontifying opocifio chavactere
fotics vao vocd in tho otudy.. 17 voriolion wors celected
£oy the study from the four épcaﬁm orogps of cericulteed,
secondary, terticry ond urbmizalion aotivitiss, Untng
thepse vardobles 6 indices of Gavelopmont were devaloped
ord theoo ores |

(L) Compopite indox & dovelopmont

{44) Index of ggricultursl development

{481) ' Intox of noneooricoltural developmont

{4v) Index of devalopnont in sée:mdm activity

Ts 933»# HuHep "Rogioned ﬁiﬁpﬁi’i‘hiﬁa in the I.B‘Vﬂ
m»? m:&.cgmt in %fag inddon Jouwynal of
Jeaion LS ¥ "
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{0 Indox of dovelopnant An orticvy aetivity
(vi) - Index of urbenisstion
IVe11s5 Gho 8otn on coch soponite indox veo thon
slopoified into pix dleost in ordor of tholy valus, The
quontitotive definitions avo given 4z Totlo IV, 5.4 ond
the tlosoen feve dofined nos

(1) Extromely high (XH)

{#1)  vory high (va)

(441} Bigh (H)

- {4e)}  Hediun (H)
‘ {v) Low {L) ond

(v1)  Very low {VL)
IV.11.6  Tho compooite index of devolopoont 4o o uoeful
tool for intorregional comprrsionns ThevdwoLor sodh
catpordto indox wore tabulotod for oll the dlotricts.
Thooo aboolute valnon of lovelo of dovelopmont hove beon
nocd in the sudbnoquont enanlyoios, Whilo dnterproting izha
ropulto aote should ba takon of the fact tiat ths lowle
of dovolopnent referrod to phove portoin $06 the yaaé 1961,
It would, however, be rnot wrong o ascume thot the overslil
ronking of diotricto hoo not changod much since 1961 end
honee the rasults are not golng to be pubotnoticlly
offected.
ITetHT In oxrdor o dotormine whothor the lavel of
eoonemdc developnent of o rogion 4o more reloted t0 prodw
uction or comsumption ectivities within ¢ region,
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letwioo totel chipomonte and receipts wore reolatol
4o the cvorrosponding lovels of dovalomment of $hoe
dintrict. 7Tho corrolotion motrix Lo prosonted below?

TAELE IVedat
CORRELATION HAGBIE JOL BIUTITS, RUOKIPES 4RD
LEVILS OF IBVELOPHETD

-Eh Ifmi 0% ﬁwﬁ@mt cwSOLE, COTEEL -
Ho, Bhipmontss mmimﬂ

W e G N G e B W N R e G B NG A R e e e R
Gaw;m&m SRR S -+ B #3899
By Indws%rézﬁ | +229 + 300
B¢ Tortisry | o104 «275
" Urbondention <191 427

IVe11.9 From the above tobloy 4% 45 clonr thet stld
indicog of the lovols of ﬁw&ozpmt ore gore relatd to

to the indicus pwm&nmm&éamw rather then those
rolated to chipoento. Theroforsy it Lo not the production,
but the cmmoumption vhich reflects the lovels of dovelopnent
o2 voricus regions in Indie. The nogative corvelotion
betweon poricultural dovelopmont mad torpinnting froipht
indl caton thet oven with the goricultural devdlopront ¢

the torndnoting fraight romnina low, thus shoving the
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rolotivo aez.f sufficiongy of gorienlturally cdvencod
arens.  Urben bop in the dovolopmont procoss io quite
clony £rom the fack %ihm o sigalfionntly hisgh coxrolotion
oxiots botwoon urben devolopment cnd terninoting frei
Thup the dordnones of the metropodes in the oconomy i3
indiontod,
IV,11.10 Sines tho coomndity eomposition o2 rocofpto
end chipmonto io @ifforont Zor onch diotrict, 4t voo
thoroforos decidod to tekto cormodity wiso chipromts ond
recolptn and thon rolate 3% o levels of devel apront,
fho corrtletion netrdx in glven in Toble IV, 42’
IV 4,41 Thad oven eommodity~vise rocolpte nro more
sorroloted with the lovels of dovelopment then ohipmonte
A% olecrly reflogted in the corrolation matrsz, Tho
correlotion valuos ere hish for rooedpts for ovary
cormodityt as compored to tho corresponding volw o Lox
thelr chipnento. This phonomenon o true £or all the
nix dnddeos of tho Levolo of development, Thus, 1% hos
Boon mmmm that irroppeotive of the mtwre of
somroditien; the maa&pﬁ pattorng rother thon ehipsonts
oro movo aspocioted wdth the lovels of devalopronte
IV.11.12 Oince tho roceipts of variocus voumodities will
have diffprent Ainfluence on the devolopmot «f a roglion,
the comnmodity-wine relationships with the levalse of




TABRLE IV.4.2
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dovolophant nre oxpocted 4o unravel the naturs of dével-
opnente Yrom the eorrolotion Table IV.4s2; wo £ind

that high correletion huo boon obtained botwson the
rocoipts of oll types of comnedities ond wrbm

devoloppents Thusy the urben gentros arc whdlsosals
songanors of Loodproduntny rav notorislo, fusle and
induotricl products, It may bo pentionod hore that there

s Yory Bish wmﬁgm&mm botyoen drban dovol opmont

Halle Pods ﬁhamfmg webmm sentron condinne to dovinate
tho coonony end theos oro olgo the plocen vhich havo bigh
voluon of compboite lovel of developments Trend dn the
lovel of urban dovelopmont ond tho lovel of imdnotrid
. activity (bnoof en comaodity flow choroctordotics) hove
beon plotted ond nre chown it 4gs IV.%fs Tho pooitive
sorrospondonce botvoen urben dovclopmont and Andugtrisd
dovelopment 4o evident from fim IV.5 1. Tho above
- enelysio oo thssmfnm &aaﬂy ghown thot the wrbdm
centroo forning the cora ﬁf the s0 called devoloped
regioe ore continning %o W@pr&&ke the econonic surplus,
This eptablichon tho foet that tho reglional otructure of
undoy-developnont,; ontobldshed by the ;marm pouwer
to meot. the requirements of its exploitotive mechanianm
during tho colonisl period, oill persiots in memy of
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15 cosential cherasteristics,®

IVet2t  I% woo oconpidorsd worthwhils to dzonine :
redationchiy betweon the lewsl of aﬁt&v&%& » Getormined
by the commodity flows ond the lavel of devolopmumt of

a pogions One does expoet that arets with high lovel

of optivity wondd Be moro dovoloped then thooo with low
lovel of oebivity swous, Bimco 4% hon buen chown sarlder
that the lovele of develupment are moro related to roceipt
pottern thes the shipmont pattorns o csrroletion matrix
woo obtained botween avels of develepnent end indisos of
lovies of dndustrisl activisy for voosipts anlys The
aorrolations nobtriz o procented An fakle 1V S:1s
’:t’w 18:2 Slgnificontly bigh corrolation betwown the
rocolpt index ond componito index of development show thot
there 4o o corrvespondonce botweon the level of devd opmort
and ite recelplo lovels In other yorde; the arocs with
2134311 lovel of recoipte cre mows deyeloped thmm tho pross
vith lov level of rocedptos Trend of Lndus teiod ootivity
for recelipto md industrinl developnment hoao been plotted and
are dhown In fige IV 32y  The nogative correlation botwoen
tho level of sgriculturel development and tho level of
industrial rocoipto shov thot sdvoncsd aveas in pgriculture

Be ; Szm Baza mﬁ Hoonis emd Chattopadhyon, Bou any
v pr etk pvslopmonts ol ’é’é"‘ﬁ%ﬁﬁ‘ﬁ%ﬁ
B i om

Voke 74 ﬁa@w % 1975,
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WATLE IV.5et

CORRBLATION CORPPICINIT DETYAY LEVEL OF INDUSTRIAL
 RECTIPES AUD LEVLLS OF DEVELOPHIIT -

S.0cs Index of Lovols Lovol of industrial
of Developnont : rocoipte

AR
" Composite « 604
2,  Agricultupe o 368
Bs Hopengriculturs , +532
4s  Gocondory netivities +538
5, Rertiery notivities o422
6  Urbondzetion 4550
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hove loso of dndwtricl cotivity than tho defielt orees
uhich hoppon to bp inductriolly notivo. tmm, thors ia
a hish correspondsnce botwoes tho lovel of roceipto ond
tho level of dsvelopment of o region.

ITe1% 1 Tho forogoing snalyeio has thuo ¢loarly eptoblished
that the moveront pottorno of verious commoditive nre highly
relatol 4o one onother, Phove aro some brocd cimilnritios
ond dimimdloritioc dn thedr flov pottorns. Tho enclysio
hos chown that fivot pround proccsoing induotrisp ore offis: vty
located 4n ppotes Only fow rogions continus to dominoto |
the intorrogionsl trado in insustrisl prodwte, Sepornte
opetid clupter cpocianlicing in tho shipments of industrinl,
aprdouliurdl ond mindng activitico havo Boen identif Sod ond
thd v rolative dadnencs hos boon Wrought out Ly o corico

of mmn, In induntrigl activitics ngedn the role of opaticl
clurotors around mining oroco and pord town have beon clomrly
brought ous, In sadditfon to this some imporient nodes

3ike Delhd, Ranpur md Agro have aloo omerged.

IV.13.2 YThe lovel of dovolopment of o diotrict 18 nore
roloted €0 rocoipto thom to shipmonts. This phonomenon ip
teue irrocpective of the noturs of the commaditien,
Induptricd productso have hirk correlation with tho loveld

of dovelopmout 0f o region than any other gonmodlly group.
Theroe i a high correopomtones botucon urban devalopront

ond tho lovel of devolonmont of a regions Thorefoars,
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urbon controp otill continue t0 duninate the Indien opoco
goononyy Phis olso brdngs oud the ozictonce of colondol
type of regionnd structurs, Iestly, 3t hao boen cotoblishod
thot there 1o o high sorrecpondence betwoen the lovel o
doveloptont of & region mmd ite inductridl sotivity lovel,
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CHARTER ¥
PISRANCD DROAY J\E}’B LOCATIE OF BCOBOMIC ACTIVITIES

Vetet Hovenent of oy kind vithin on coonomic syotem
is a Mg;gmy camplex phonomonofiy vhich 1o influonced by o
vholoe rongo of interrsloted mﬁa&m, Howavar, mm«-
voning ddotance ond volutio pro $u0 pojor attrilutes of
rogionsl oxchange. The grostor the dlotones o
moignmont o cent the groateor vill be coot of phipment,
Deonordos of pealo, however, oporate vhen the volums of
ghipmont 4o boyond n eriticsl lovol mnd tho dickmaco over
vhich it 40 boing sont ig sloo Joxpes Commodity £low
pattomne basod on the voluno of oxchongo hove alrondy becn
oxezdned in the provious choptord. Any study on Anteore
ropioncl éz‘:maﬂiﬁy £ioun will be fncomplote withoud
azopmining tho mwﬁ nf diuvtence on the movemert pattern
of various commoditiess This chopter is, thercfare,
dovotad to the study of the rolo of distance in the intor.
rogionsl exchaonse of commoditdess
Vets2 Tho oxiztonce of numéroun points of comoumption
oo woll no competing ecourden «f oupnly for nany goods
ougcosts the pporation of digtomoee effect: It 40 goncoally
ofrecd thot the intencity of movement and intoraction
fello on digtonce it’wx’mamgf Thus one sezgm'&s o definite




131

relationchip botween the wolumo of goodo chipped omd
the Gistance it travels, The povenent pattorn will be
difforent for onch commodity depondirg upon its noturo
md utility, Some conmoditios will bo moving over
chorter aimtmw wmlys vhile sthere noy w noving over
shortor ng wil o longer diptoncon, Thorefors, tho
dictenoomroight nrve for each commodity vill bo of
asgoront chope, which will dopond upon the degrce with
toich €lous focline with 4iotonce,
| 'g@,s@ﬁ wm«mﬁm, not much amirm& evidence ip

. amdam on dhotencs w mﬁ ight rolationghips: In the
theory of location, tho ubo o trmoport cot a5 a moppurs
of asotongo Koo boen quito populer following tho

Uoborden troddtion,’ Tho eemo oritorim hos olgo been
oppitod to conmodity £1ev ctudloos Hoverthelcos, the
muporiority of neagurdng distones 4n coot rether them in
chooy kng hop not boeh osteblisheds Hor has it been
&mmémm& thot the diptance decoy exponend is unity
vhen diotonce 18 moppured in termo of contas In view of
tho nbove, it is Aifficult to eotallioh the superiority of
.ono concept over the othery It niays howevar, Ybe noted
thot 4n vicw of tho frsipht equalicedlion policy in Indiay
3¢ 45 @42fioult o Btudy costeweitht relotianchipe for
nmy of the commoditien cnrried ty tho rallwoyo, Thie
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policy 1o b prosent oporotive in the cnss of commoditien
1liko pig iron,y ochooly comont, fortilinerp and foodgreins,
The objoctivo wnderiying thio policy wpponvp to be thob
tho conpuners roceive thooo connoditios ot wniform
pricco throughout the country irveopootive of their |

~ oostions® I%, thorefore, bovomes all tho more dmportant
o otndy Qiotones » welght relctionchips, porticulexly
with o vioy to ovolunts tho toxif? polioy of tho Indien
Ranmsya;

Vited In thodr ptudics of floww of comodition by rail
- from pajor porto of suctralin ond CGhenoy Sndth ond Gounld
found thot intopvening dietsanco hed ciroct no offoct
upon oboorved vardobion 4n the volune of gootlo shiyped Yo
tovmo 4n tho surroundine hinterlondss” Smith moted thet
for towns I poutharn Uew Sounth vales, verdotion in
digtmneo voo vorkly correlatod with variation in the
bonnoge of onanoditic o rocelved from Cydnay end Holbourne,
Be foand thot vordotion in the populction of thems towns
oo ouffictent do peocomnt for epproximotely 68 por cent
of the variption in tormons roecoived from Sydney or
NMelbowmo ond £or epproxinately 77 por cent of the

24 Droft Pive Yeoor Plone 1970«0%, ops. cite
o

a_;rx.e w\mf 3y LV Forthwestern Univeroi
paios in ecgraz;hgp ﬁﬂo 5. tﬁﬁm ty
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varintion of tonnages which thay received from Sydney emd
Holbowno conbinods® In tho case of eommodity flous to
hinteslond towns from port of ﬁ*e&araﬁughmm Gonld
observed thub the distances Anvolved wuro too short to
heteo my offoct @m the volune of flow, Ho found thot
voriaotion in tre population of wocoiving towns slome |
acoounted for mpproximotely 49 per ocmnt of tho vardntion
in the voluns of goods which thoy rocoived from Tekoredi,”
L% 1% Axthoush eodth md Gould olucrved no cignificont
&intones offoot upon mm in tho me flows
mnder gtudy, thelr exporionce doos not rulo cut the ponaidlo
importance of dlotonec ag o wordable influoncing the flow
of goods Sxvoreclldy. Tho sboones of o distone offoot
maggooto that particdlar spotied mmﬁa of octivition
ond costo of speroting spocific modes of trangport noy
mininleoe tho 4if2icnltion of overcoming distance offacto
for cortain commodity flowss One would expect Antervening
digtance to have 1Atilo or no effoot upon the volung of
flows 4o n pot of dnctinntions Af there ie ut ono major
oricincting source --ﬁa in the covo of o port with &

«

4 Enithy ope cites 2D 104-122;
pi 13 gGouwld, op, cit., ppe 98,
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ralotively clonod hinterlend, If oll the dentinotiona
ere locntod relatively close tp thot pource the opereting
conte Lor tho mode of troneport usod vould bo nofnly
siarting; otooping and torminzd cootoy 4F ol the deptinoe
tions ere ob rolotively oqual, dietoncos from the cource;
tho diotenoe offeet wuld not operote ovon 4L the intervew
ning distomoes ore Lorgos Dwen 42 the Antorvoning
d4atancon gre lavpe ond unogusdl, tho dictonco offest agy
W offeet by sone foxm of trancport cubcidys Altornatively
£for o et of deptinotiony ondoying nomy corpoting pourcen
of cupply o loontod ot tatotenticlly vorging ddstoncos
fron cach gourco, ons mnlﬁ pgpoct thet vevigbion in
distance would hove oonpddornbie offset upon tho wolume
of goods vhidh o sob of deotinations will rocosivo from
myone cource. For oxcmples mithin the lorge Conndien
sconony, Bay found thot 58 poer cont of the vordction in
tho volune of coomodity £lovs by roll £rom Douthorn Ontario
to posnts throuchout tho reot of Connda could de accounted
£ro gimply by vnriction in tho distonce $6 receiving
points, ¢ he aistance decsy cxponent was 1.55 when
ddntnce voo peogurod in terms of cont por ton ond $.45
vhen meccurod in miles, Those rocults choy cloorly that

T Bays OPe Clitey Pe 65:
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ddotonoe mompured in coot dif not perform significantly better
fnan tho digtonco neacured in tormo of miles Reed 4n
his stuly on conmpdity flovy of tho Dongal-Bihar Indust-
visl aron, too nede an attempt $o ptudy the rolationships
botwoon inflows, oub€lows cnd diotencos! In oxpledning
vardctions in fiow by ddctencs, tho remge of explonstion
won quito onall) - from 2 to 7 por cont, Ono of tho rooson
Loy swh o wook omplomstion noy have boon the oloo of
gtudy cren itoold, o |
V.ta6  In flmoot sl tho cmpirdeal otudieo referred
to above, the distoncewueicht anclysic von nednly rostrictod
$0 tho volume of total £rolckt cad no attonpt, tQotooover,
hog oon 80 for mode $o stndy tho intoncowmoisit pnitorns
for fndividusl comenditiocs, In foot, oomotines tho
companition of tho ¢otol £roicht moy bo ouch thet tho diotmao
é@w doos not soon to oporcde, while for coms of o
cttroditieo 4% poy heve more piguificont relotionchip than
tho 'a"::}wm, In this ostudy, thoroefore, distmoe deccy no
. boon cZrodnod geparstely for total volume of freicht opd
for s01 tho 7 comolity (roups soparotoly.

VaZst Sinco the noceopory infornoetion required for
oxamining o distence doeny offooto Lo the volume 0Ff NOVEe
nont of ouch cmnodity corrocponding ¢o Aifferont Ak tcnce
dloatony a toblle comboining dotn on the volume of oricinnting

?9 Rﬁeﬁ, UQ' Qﬂt Qf-‘ﬁu
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_Bn cosh I8 o ms& 202 AL FROICHR

{62 1283 b66t T84 2729 1827 GY7 783
270 1667 grie 5762 1529 2211 478 645
278 1713 5243 11696 1386 1963 908 597
486 1180 2109 3643 1107 149 601 461
5 1015 819 3220 810 1 608 411
T02 952 522 2146 499 552 786 378
810 9219 603 2654 356 262
918 1319 390 2608 521 385 902 292
1026 1232 329 2536 366 824 258
1134 1150 372 2479 339 232 593 195
1242 1450 364 a2 475 2 %;8 274
1350 1053 282 538 287 5 195
14 833 124 35 142 154 322 15
1566 748 18 402 148 140 466 137
1674 387 0 2926 103 0 322 113
bds @R S 3 % OB 2
1998 247 ;56 23 25 213 20
FP = Food producto Bl = Baw natordals from gé::my gourcan
COAL = Coal end fuol 14 = Inpute into agricnl
OB = Comatruction nnterinl IP = Inducirial producte

RIS¢ = Miscollconoous cormoditiosn

067
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| froight correoponding to differant dlstonco clshe wes
obtainol uwsing point t0 point movoment doto for onth
ctemodity, Sho volumo of froight correnpending to cnch
dintonee plob 40 givon 4a fadle Vet . Ourvoo choving the
volune of thipmento for each distence cdloss hevo boon plotted
and ore chown in figuros Vele! ond Vets2s The chepe

of diotoncoevoight curvee reweals thot gonerdly thoe volume
of freicht £alio no tho diotonos incrapoen. Tho intenpity
of £ deponds upon tho slope of thoe curys. The glope of
tho ooth curve ic difforent for Aifforont commoditins, It
has boom obnorved from figures Vete! end V1.2, thet the
volune of freicht eorried £olls o8 tho diptonce :lm’%@amn:s.,

~ Ngtheroticolly, the axtond of reletioadhdp between distence
ond woight oo be eﬁgﬁiﬁ'&cﬂmm neaoursd by finding ¢he
%mlat&aa coofficiont md cosfficlent of datemmon..
_Muea & corraloiim cosfflciento aro precentad in

Tatlo Vetele

 DADLD Vete B
am&adm Gﬂm’i’lﬂl*ﬁ"‘s BF&UE"’II PIGY mzen mn FEC‘IGXI“

De Comnoldity Crowp CoxTs Bﬁﬁff . Of
Do, ' Cooffy Detominption
1. Faaﬁ mmduem -y B57# +74

2+ Dow notericls -, 7268 «52

3» Lotl and fuels wy 730" 53

4. Inputo into goriculiture - BOSw « 65
5. Comatruction notoricl «: 357 « 73

O, Inductrinl products wy G45® «41
gs nm@sllmeam commodition w254 # 53

s 511 coomoditdon e 8249 60

# pigniticemt ka9e zml of Wiﬁ&ﬂm»
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DISTANCE-WEIGHT RELATIONSHIPS
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DISTANCE-WEIGHT RELATION SHIPS
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ﬁﬁ.ga&ﬁ.mm: re:«laﬁimnh&p m::en
ﬂiﬁta ond wolight 40 obvious from tho high voluoon of
correlation coofficient ond covfficiont of dotormination,
Tho folioving conclusions omorge frem tho above cnolysiss
{1) pinco tho volusp of corrvolstion cocffiocient botwoon
dictonos ond voicght are nogative ond highly sirnificant,
there 1o on invorpe rolationchip ’bmam digtonco and
freight for onch commodity croups Tho valuo of correlatim
coofficiont for nll comnodities taken tegother io oo high
ae =, 8241 ' ‘
{44) high voluop of coofficlont of doteymination chow
thot mueh of the veristions in diotonmcomvoight rolotionchip
cen Yo oxplnined for ondh vommodity groups Tho cooffi iont
of dotorninotion 1o grocter thon 0,50 for all commoditien
czpopt imuctricl products, For the totol froight the
cooffictont of gotormination is 0: 635 ond

{141) thet tho rofluvey freisht movenent pattorn of ench
gommodity £follows the principlo of dictcnee docny, has been
aotablichod YW combiming tho wrooulto of (1) & {14) above,
Vela 8 AC noted oorii ory nme in hio otudy on conmodity
flov of BangelwBihar Induotricl sroas, hoo oxeninod the
ddotanco-woicht relntionshipe for tho chipnent and recoipto
of tho study avors Ho other ptudy 40 availablo in which
distomoswueicht relctionohipe have boon ozamined in the

: Roed, Way Ope Chtes Dps 148s
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Indien cantoxt. It hap boon obsorved thet our results are
in ﬁhm sontrooh vith the finding of Boel, Tor thﬁ total
originating ond torminating froight in tho otudy nregy Reed
could omplain only 455 o 79 of the totel voriotion with
dichoncoevoloht yolobionchip, Hovevoer, oo disenssed phove,
vur results havo boon ablo to omploin 689 of tho tobod
variotion for totnl froight ond horo thon 708 of varintions
for pome commodition 1iko food ;gra&mﬁa apd comtraction
petoriols 2o chown later, tho porfarnmoo of the dfotancos |
m&aht ralntionnhip will mzwa eﬁnamammg; if the
vorieblos aros log troncformed %ot dte oo of the veriations
duo to tho ulk wovenent of cormoditios 1ike row natorianlo,

- ooal cofd faolos The folloring footors seon to be responnille
for tho poor £it obtained hHy W Reeds

(i) one of tho mador ronpons for tho poor perfarmance of
the dickonopepoicht rolotionship vos e study ereo's
proximity to tho indugtricl dememd centwe of Calcutn and
mont of tho froicht povonient todt placs only to o porticular
point onlys thuo conclidoralily reducing the dlgtmce

effocty

{41) oovoromentel controlo over thoe dlqcatmn end pria:.lng
of the groats two largont £lows, conl and steel moy haove
roduced the inglvonce of Alptonce upon voxrictions An these
flown, Horoover, the study aron did not form o clooed
econonie syotonm, which further reduced tho poope of diotenoa
doeny hypothesiny i




142

Ve2e i Bince tho corrolodion cocfficionta ore hifily
sigpificent ond the coofficlents of determinaiion aro

adpo very high, it wosy thorefore, considerod dopirnble

to oxerine the dicttncsenaicht relotionchip in dopth.
Tochniquop of mltivieioto rogroooion cmelypio heve been
upplicd Yo otudy the noture 0f dlotonooswuoisht relotionships,
?ﬁf onch mm&my oroun, typos of divtnos decny

modols have boon testod ond thoge nroy

(1)

u’.'i' - F {mmanm). mﬁ ralationshiy token tho
form ¥ mo(«tpx
{1}

W e x’ (mﬁmmj, 1:1 ordor to rofluce tha fluctupe
tions in the doto logrithmic tronpformntions hove beem
oppiiod 40 the voriallos, The function tokes tho form

in ¥ = o(+pInk
Vele 5 The regreocion yesulio of doth the models for
onch commodity oroup e progented dn Tables Vel2et and
Va2s2s From thoaoe rooults, tho £olloving conclugions
abmt the naturo of dlstomoe deshy onsrpes
(1) tho bost £4¢ of tho model Lo dotormined by the noture
of tho commodity. Log lineor nodel gives best f£it for
coal ond other fuols ond row matorials from primary gources,
vhilo simple lincer funokion hag Yoon found 0 be moot
sultable for othoer commodity groupss Udmceo wvery high
@mmﬁm of oonl mﬁ‘zﬁm notordolo nove over relotively
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ghortor Qistencod ond thore io o sharp docline 4n the
quontity carricd over rolotively lerger ddstoncen, the
log lnoar Punction gives the beot £1%. In other comodie
$i05 tho simplo lincar relotionship holde goods

{43) those rogression models heve beon sblo 4o explain

p vory high proportion of variations in 4 ata exvept in

tio ompe of imdustrinl producto. Ukile tho comfficlont of
deterninotion 1o loos thon 450 for inductriol proiuctsy
Vit B pore thon «50 for il other o noddtion, Tho not

80 good £1¢ in the cuoe of industricl produwsts emm bo
stbributed o tho influenco of sone other voricblas, like
rolotive locotion nd concentration of production end
compuption cemtron, About 51 por cent of the total
rocoipte of infuptrial profucts terndimten ot Bumdbey,
Coloattos Dolhis Hodves omd Ahmedabsd ond 1l theso contren
hoppen %0 be ot o lorpe dictanco fyon the producing arean.
Thio resulto in tho high valuoe of aversge lend S
industrdied products.’ It may be noted in this connection
that iron & stedl constitntes atout 758 of the fiow 4n
industrial productos  The other najoy roason oo do the
impoct of froicht squalisotion policy vhich is oporative
in the oose of iron ond stecl; ond

9 In 1973«74, the ovoyacsd leod f0r ivon Van& otecl
was 1016 kno. o5 campered to 662 ko, for the
totodl frairht, o



{111) 4ho foct thot %he- wﬂ.{fh’& tonfls to dogrenne for ol
conmoddty eroups op tho distomee increcoon io clocxly
rought out by tho similorities im tho regrecsion coeffie
ciantns oll of uhich are nopotive vith vorying degroos.

Ve 2:6 The boot €48 roorosoion oguoticn for onch COMNO=
44ty 1o given bolov dn Toble Ve By .

DARLYE Ve 2u B
:axsmmm - YRIOHT RAPORESSION IODIL FOR -DACH
COMEIODISTY GROUP

Pood pmﬁu@% Te 1615@54 = 0.598%
T = 1549:51 » 0,801%
ordn) ¥ = 1730.42 = 1.045X
Indusdrial producto Y = E7574 « 0.251X
Fiscellcneoun commoditien Y = 665,34 « 0.347X

L {10Y = o + PInY)

Row natordnl Srom prioovy ,
soureos ? i InY = 17.18642 = 1,632 1InX
Conl md other fuold InY = 15,47225 = 1,216 InX

Total froight In¥ = 14,928 =~ 0,946 1nx

Vel2e7 The oonoitiveneco of the veight corresponding
to chonpe 4in ddobtconeo ic given ty the correcponding velus
of P 4n the regression ocqucotion, The interoept con be
nsed o8 o nocoure of Bulk movenout of the eormodity. DBulk
movenent pattern end the rates of diotcveo devay an

cuerge £rom tho chove cnolysis aros
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(i} tho bhulk covenad of construction mnderisdo is

ovor chortor diotancess The dictones decay rato 4o sloo

very high for congtriotion motericlsy Thers io a vhorp

bond in the distonies fx*a&ght groph ot 594 Imo (Rofor

£40. Vi2et)s

(i)  tho highly spocinliced mnture of indwp trial products
and volotdvo concentration of m; production petivitden

and disporsion of nnjor comouning ocontres Ain opnoe hop

ropultol in low volue of intorcopt cﬁa o omll distance

dovoy rate) and |

(444) the oxtomt of bulk movemont of faolo end row matericls

fro: prinsry sourcen over pelatively dhort dindonen hen
boon clenrly Iwousht out in lop lineor rogrencion modol,

Tho row motorinls Pram primory sourcos move dn ulk ond

ooy mm%i&my choyt AQiotongon no compered 0 donl ond

other fucls $his 4p dlear fron the foot ._ﬁhat both intercept

end wepgrosoion cocfficlontp nre higher for row matoricls

fron pricory courdos as owompered to cosl and fuel. The

- avernge lood for cool woo ST4 Imo as compared to 354 ks

for iron ory, Tho dopdnonce of roy materiale and fuols in

the totol froscht io also cleer £rom the fact thnt log lineor

funotion 4o o pood £it for totol froisdht,

ViSe!  Sho distimcewwsight relstionchip ond tho

diotemee Gecoy raten have slropdy beon oxmined in the
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provious pontion with the holy of rogroooion amilyois,

It hoo boon ahown that in the ldncor diotagcowvoight
rolotionchip of the forn ¥S = £ {Dlotoncs) or ¥ = ¢ pXy
the waluo of Intorcopd o 48 o sonpure of the bulk movomont
of o porticulor conmodity and P Ao & merours of chemgo in

Y corrosponding to chonges in X, 8ince, it hoo boon
oboerved thet the walues of p ore nogotive £or oll comodity
growny it iz possitic to £ind o volue of X, owh that |
¥ =0, Corromponding 0¥ = 0, the velus of X will give
the ﬂ&m e at vhidh tho volume 6F commodity movod

boooson geros  Sorreppon@ing t6 ¥ = Oy the vmilus of P A8

? =/ |
Va3e2 Binco tho valus of P dopunds wpon the bulk novow
ront ond B, the offect of dlstones decay cen bo taken
o8 6 mocsure of mrkoet tcoscolbility of tho given commodity,
It 3o ozpocted thot morkob acceopibility will to ddrectly
ralatod o the averege lesfs A cormodity with high mrkot
cecopnibiidty will hove hich average load, The norket
pokmtial for voricus comnudity grows 1o given in the
'fb&lj.aﬂing toble,
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TABLE Va% 1
MABKRT ACCUSSIBILITY OF VARIOUS COMIODISIES

i ————————————————————— S — o ——_——— ——— ;
8s Hos Commodity Group . | xégkaﬁ accogoi-
| t{m}

L 13 Fcoé pf@&naﬁa | 2698
& Rey motoricio fyom prinory cources 1518
-3 Conl md fucl | 1758
& Inputc into egriculture ‘ 1759
S Conotruction matorial 1704
Gy Indw trinl profucts 3341
Ts fﬁamm@nm gonmodition 1917
ORI, tiw !759

Y53 Righout market acosocibility hao deen odsorved
in tho ense of industrdel productos Row motordcls have
the loweot range of morket nccosoibility noain supporting
tho hypothosic that the rew motesdel based industrics
Ctend o b2 Jooptoed noor the rovy notorinls rathor thon the
miexbots

Vot The dictonco-froisht solotionchiy showd how

the demend ond oupply conotrasnts couse the movemont of
vardious goods in tho spaco-occonoly. %Tho above malynis
hao estobliched thot tho phenonenon of distamce deony
oporotes vary stroangly for commodity flows in Indias

Tho rotoo of diotonce decay oro chorp £or row matoriols
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end onoll for comodition 1ike indw trinl produoto, |
Idncer rolotionohiy btotwoon volght and diotoree holds
good for vommoditios ko Food producto, Inpube ioto
cpriculturo, Coment cnd Indiotrisl pio Quotss Dotouse of
bullt povenont of rov nmetorisle and funlo, log linony
rolotionchip hoo beon found o be moot outtohle, Dow
natoricle huwo tho lovest thile Industridl producto hnve
tho bighost perlot scconpidility. Thug, induatrios tmd
to loonte near %h@ goureon of rov notoricl rothor than
‘tﬁﬁ ﬁm‘hﬁﬁu '
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CHAPZER VI

CONQLUBIONg

Vi,.tat  Within cn oconomic syotom, the procesn of
profiuction ol consumption loods to Intersregional and
intorwnectoral oxchange of géb&m Yhile the developmont
pré:cz;sa hot boeon mootly siudiod in temms of intor-
sootornl rolationn with epooicl empheois on the grouth
of the oocnony and it0 cootors, the intarerogionsl aopoct
have boom by ond lorge neglecteds In the Lovogoing
annlyois, the mtmxegim, sxehonge pottoras ond the
rolotionship botwoen tho commodity Flows on the ons

hend ond apoticl snd scotorgl devolopment an tho other,
hove boon ozomined in some dopth for the Indian economy.
My oiudy on intorwrogionol comnmodity fiows would be
snecplote withoub exemining the impect of distanes on
the novenent potborn of voriocus commoditinmo, The exiotance
. of mnorous points of consumpiion oo wall cs compoting |

sourcos of gupply Tor nony goods suzgoct the exiotmmee

of dlstuonce doery offoct, Sherefore, the prosent study
cloo oxeminog the role of distance in the inter-regional
exchenge of compoditiens In order %o ntuﬁ;r the inteiw
rogional flow of commoditios within the oystem of
rpotially soperstod production snd conoumption centres
in Indin, commodity oxchonges throuch the ratlwny notuwork
have boon mé&y&eﬂy Tho main findinge of the gtuldy ore
given belowt |
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Vis2et  Bulk wommoditles contimue to dominote the
roflvay frofght in Indit, Thelr chore in the todml
froight hoo moved fron 52,87 in 195051 $o 84,50 in
f977<78, Thoso cormoditics are baole raw matoriele,
voal ond fucla, cenenty ivon md plotdl end fortilinerc.
11 thono commedities cro nmadnly uwoed oo intormediate
inputs in neny productive goctors of the sconomy, ond
thue have yory high forunrd linkeses oloo, The pnalyois
hop shown thot the Indion wadlwoys oro playing o
pignificont rolo in carrying the goods mont noedod in tho
production procespons,
Vis2:2 ~The role of the Intion rolluvnys 4n tho nationel
devolopnont prooess hon bdeen ptuldied by comnidaring the
relotionship botuoen the indices of rallway froipht and
- other ceononds inddcoborss A vory high corroppondence
botirocn tho indox of rail froight on tho ome hand md
indteco of notionnl income and of inductrid ; mining
ond sgricultorel production on the othor, ntrengthons
$ho hypothesis thut Ancressd $n the lovdl of olononlc
eotivity lendo $0 dncremso in thoe inter<dopendenco amonsn -
rogions md hence to incrensc in the railway freicht.
The conmodity coypooition of the froight roflocts md
hos chonged slong with the cectorsl growth dn the
 economy.
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Vi«2.3  The onglycio of tho svorsgo lepd pronots o
intorcoting pictures Whilo it inerocsed duxing the
poriod 1950«5% to 1974755 o &mlﬁ.mzag trond heo beon
obpoyved sinee 1974=75: Rising overnge loed gonorally
suggoots thnt geogprophicclly eompact produotion complexeo,
vith otrong inpubeoutput Links within, hove not beon
formed end thot the namfasturing aotivitios conbimme

to bo locoted in a hophasord foshicon in opncc. She
doclining trend in the avernge lecd, howevor, deooo suggost
6 revorgal of this phodononony Tho trend of the folling
averoge leod hes not, hovovor; boen otottlizo@ cnd it

10 guite possiblo that tho £all in tho avorego land during
tho loot twe or threo yoors moy woll tuyn oud de quite
ophemoral dn choracker, Aversgo leod of nll tho impurtent
cormodition hop inercaped ovor tho yoors ozoopt Zor ool
ma fucl, Yhilo the inoveass in thoe average loed hos
boen only morginel (2%5) in tho cose of conl ond Zual,

Tho porcent facrooso hos beon much moro in the caso of
other commodition 1iko iron arey cooant, ivon cond otoel,
foodoreins ond fertiligoern. Since nelthor the mojor demand
centres for coal (inciwding the weshories), nor the
profuotion contres hove undsrpone najor locaticnal chrnges,
tho aversnge losd hoo remoinsd olmost conotont. Whilo 4in
the copo of othor camoditioc there hos boen o continuous
incrocoe 4n their demnd ond their norket 45 ozoniinge
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/

Fhe frofght policy of the governnent may aloo havo
influenced the movencnt pottorn of certain cormoditiss.
Ti.5:.1  ¥ide rogiompl voarictions in the volumo of
originating ond tormineting froleht hove boon observeds
Al the ropions of tho ccoponde cyoten do not nocoooorily
participato dn tho ozchonge procoss $o the ommo oxtont
or in tho gamo Doponors. 0ud of o totol of 335 Glotrd cbo
in Indin, 18 do not porticipato in the exchengo process
Bt 6lls  The opotisl ddotribution of the tobdl origime
ting mmd tormimting £roicht brings cut tho relotiye
poncontrotio of the ;’:m&u@t’im ad eonsumntlon candroos
On the bogls of the diptribution of tho total oricimting
ord tormdnoting froichty threo brood entonowiss of
apatinl crrongonerd 6 have beon identificd. Thost aros
. 9% BrYocs mg Thenbod, Bardvan, Nacordbooh,
Binphbhun ond Bhilei epooeinlising in mineral
ond boode nomfacturing induotrioos
134 drmportant ports lite Calcutto, Dombay, Hedres,
Kondlo ond Vicholhopotnemy which act 6o
tronchipnont points for irports ond oxportn,
and
i, induntrinlly odvonced nodes 1iko Eoxpur,
Borodn, Ahnodadody, Pune oni Jamnooors
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Vis3.2 Thot tho conpumption contren ore more dioparsed
in opoco oo comporod o the production cembres de
cvident fram the fact thot tho pabtorn of recelps o/te
- mors ovenly diotributed an compurad o thab of the
shipmontn, On the basio of the total ehipmerto end
rocoipto fromfto o porticwlor vogiony a cloopifiontim
of tho diotricts bdoood on the folloving critorion wen
- dovoloped ond tho rooulds hove boon ooppods

i High oviginnting ond high recoint areas

344 high ordiginoting ond 1low rocoipt crocs

1% oy oripinating ond high vaecsipt procs

svy lov originating omé low receipt orons
It 1o intorecting to noto that out of o tetcl 317 ddstricts,
289 £0ll in the cotogory of lov ohipononts. cnd low
rocoiptos 57 diotricie bove toinl ghipmento more tha
the nationdl average end 67 hovo reesipta wore then
tho notionel avernges Only o fevw Alotriots mocount
far a lovge charo of chipnento emé rocedpto. It hes
baun oboorved thet the 8 top ronling dfotricta account
for 555 of the totol chiprontn and 51% of tho totol
yoceipto, thile the Yowoot 100 dlotrists ascount Lor
only 0.5075 of ghipnonto ond 700 of the totdl rocedpto.
It 1o clonr from tho gbove thot tho poticrn of Aintare
rogional trede is dominctod by o relotivoly fow arcan,
Zho inogupolitiesn in the gmmmzi and conpntion
procosped of yurioup cormo8ition hove boon meogured by
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gocfiolont of vardetion snd lorens curve ansiysilce

Tho valucn of Ginni cocfficionts heve nloo ben
calewlotod Lor shipnonts mnd recoipto for ench commoddty
. poporately, Tho value of Ginnd cocfficlont varies from
0.72 30 0,95 in tho cass of originating froight ond
from 0.68 1o 0,87 for torminating frolght,

VIs3:3  Yho ddetribution of shipmonts io more dkowed
a8 compoved to the distribution of recoipts. This
concontrated in opaco oo compored to the eoncumption
centroos Tho highly ckowved diptribution pattorn of
certain commoditics 1ike ores, row nwberials, pinoral
oile anl rosource based products cmn bde o healthy sign
of moSornication and induotrinl dévelopmonts Location
of unturnl reascurcss, cconomies of soalo and tethnolow
gionl conotroints in tho profuction procesces weuld
romult in tho obewed diatribution of these commoditics.
Howover, tho highly ckewod distritution of comnoditl e
1ike iron ond ptool, comont, Pfertilieors, and other
induntriad profducts, chov thnt the dioparitisc oxint
botveon the fow top conoumera méd the renaining oroas
of the aconomic oyotom Vide vegionel disporitien have
beon obacrved inopits of tho fact that bolonced rogional
development has beon ome of the najor policy objectiven
of Indinn plorming.

stion contren ove relatively more
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Vihl. am eny cconomdo oyotom nctivily ongnged dn
e production ond conowption cotivitics, the mmx:em
of pay pertionlor commodity vill be rolated to the
movenont of ‘o nunbor of other roloted cormoditios of thor
in tho samo or in the oppooits ddroction. Tor oxmyplo
row moterisl mnd fucls vhich oro cooplopontory to ooch
other in the production process ore axpeciod o bo
rocoivod ot oimdlar nodos, Uhilo tho moveror: of row
notoriale mod dndustriel products 4s expocted to be
nepotivoly rolated 0 ooth othors. Reooipto of onevoald
bo sgoociatod with tho diipmentp of the other, In this
study an sttempt hoo boon maflo £0 copture the Anterw
rolationchipes betveon the movenont of verious comoditien
The onalyoio hoe chown thet thoe prioory and resource
bagod industrieo are officlently oeated in opooes
Dopinaeo of o fow vogions in tho Satormregioncl txode
of industricdl products bhoo been cleorly btrought omd dy
y plgnificonfly hich corrolation between the ordginating
ond terminating froigsht of the industrisl profucts, It
hes dloo been obgorvod thot groos vhich receive inmdustrial
producto oloo raéeim canotruction ooterial, fuels ond
row notoriclos Aroos spocinliscing in the produwtion of
fuclo aro generclly bockward in pgricilture pnd depend
on other rogions of the oybtein for their requirements of
food products, A bhigh corrolotion heo bben obnerved
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betveon the chipmentso md recelpio of fucle mdrov
notoriols dhowing that these comoditios move over
ghortor Qlstoneo ond thoir movenent is of an intra
regionol Sypo,
-Vl.q.z Anothor neoningful dimenpion of tho commod ity
£lovw mclyoin portoine o the study of spoticl diotribdue
tion of groes vith oindlor choroctoriotico. Thoe endlyois
hes showt thot pimtlioritics in the Lroight pottern
ors more pronvunced in the weoceipts thea in tho cose of
ordginating frojghts Fhroo groups of shipporp haw beon
14ent12103 on the booke of commodsty fivo for oziAne
$ing Prodchts .
1 ‘wroen spociclicing im induptricl sctivitys
11 arees specinlising in the oprioviturnd
activitys |
- 4 B grocs opecialicing in tho chipmonto of codl
end fuclos
Uold Aofined aromd clustors have bean idontifiod
for industriolly sctive rogions tnd theoe ares
1) spoiial oluptors gmocisiicing in industrial
potivity cround mining evesss
413 opaticl clustors spesialising 4n industricl
‘ cctivity oround principcl port townop and
i1%)  other importont nodop of industrial cotivity.
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Bimilariy, the rpaticl clustors in fermo of the shipmont
of coal and fFuol and agriouitursl aotivity hove beon
shown cartogrephicslly in 4 sories of mopss It has
zleo boen shm thot ggriculturslly sdvenced arecs do
not hove stropg Industrisl bone thuo leading to hugo
importo of dovent, fortilicors, irom and stecl md othoy
Anduatriel goodo in to thope arenos Thus the dovd gpment
of induotry and egriculiure in epoce appears to bo
mutunlly exclusivy, oince the aross with high lovel of
induotrisl scotivity have in gonoral low levdl of agricule
tursl activity ond viceeverss, | .'
v‘|.4'3 Arean hoving sisdlor yoeelpt charoctorictics
have aleo boon idontifisd, Bince tho areps vhich rocoive
food products oloo receivo lorge gquontitios of row materinls,
fuols, conotruction moteriol end snductrisl producto,
the dmpoot of indvotriol charncteristics is more pronouncal
in rocelplo. Compogitc index hes beon developed Br-he
lovel of indugtricl cotivity in onch district and throe
dintrict type of regions have boon identif feod cnd theso
ores ‘
4 port towns which act as traditional outlets
of importo ond ezportu; _
i1 induotriolly sdvencod areps roceivirg mesnly
row matoriclo and fuelso ond
114%) groan opociclicing in tho production ¢f agricule
ture bt rocoiving large quentitizao of note
goriculturcl producto.
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vi-4-4  Rolotionships botveon tho freight chornds arine
tico and the lovols of devolopnent of ¢ diotrict hove
5130 boen otudisd in dotodl, It hep beon oboorved that
the indicon of developmont ore bottor roloted to the
rovoipte tron to shipmonte, This loods us to concludeo
that conpurption pattorno yefloot the lovel of dovd opment
of o district more offectlively. Indox of urben developront
hoo the highoot corrolotion with tho veceipts thus ohowing
thet urban contres are tho pajor conouners of food-products,
row motorinls, conotruction naterisl ond industricd
productn, Trond in the lovel of urbon developpont and
the lovel of dnduptrisl petivity also ehov posit e
corroopondence, The amalyoip sloo shows thot moot of the
nonufecturing io boing done as ot urbon centres which
- continue to dominete the Indion space cconomy.

VI.5.1  Tho exfctones of mumerous cpatislly ooperd od
nodon of consumpiion op welld mo compobing sources of
supply sugcont the existoncee of diectanco deocny ulffoctn.
Srongport conts hove boon takon &n o mootmuro of distonco
in commodity £lov studics, Tho paporiority of mmouring
diotemoo in ferns of coots rothor then ohoor Imse hoa not
o ootoblichod neithor for India nor ﬁ'ar' othay countrion.
. or hoo it boon demonstratod thot the distence decay
oxponont 4o unity vhen tho diptance is monoured in termp
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of dogio,. o empivricnl ovidones in avpilallo awuﬁ tho
diotencoe doony in commodity flous in Indlas. In the

- foregoing emclysio, wo hove, therefore, concidered
intervening diptonco end voluwe of ozxchonge 0 annlysoe
the distonco veight relotloncbipe. , .

Vi.542 Tho existeneo of dictence veight relotionshipo
for the commodity flows in Indis, i gyporont from the
digtonce decoy grephe snd tho exbont of relationchip
botyoon thooo tuo han boon mogoured by corralation
coofficiant anl coofficient of detormination. The
distones docay yotes vory from oo dommodity ‘ﬁ} anothny
dopending upom its noturo wnd willitys. Low rotod comodie
$ios liko ores, rov motorigls and oonl have o very sherp
rote of Goooy, thilo for high roted oomoditios 1ike iron
end ptool, the distance offoot is ennller though
sipnifio nnt, | |

VI.5.3  Birmple linoar snd lop linoor rogrospion nodols
yoro topbod %6 oxplain tho dintorice decay for vordous .
cormoditions, Log linear rogropsion ﬁa&al hao been found
$6 be o oot £it for low ruted cwemodities 1ike row
maboriolo, conl mnd fucls, Thoso commodities move in
bulk over chort Giotoncen and henco the deeny io fost
and the intorcept io lexpe. Stmplo linosr regreonion
nodel hao been found cultoblo for oll the othor
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conmeditios, The bull movemomt of conotruction metorinls
is ovor shortor diotonces, The Glotance degay rote $8
also high for constracticon metericls In dhe simple
lineor regregspion moficly tho Antercopt ic o movawo of
the Wik nmovenmont of o porticulor comnodity ol B do o
megoure of the chonge in wolght corresponding to chonge
in diptonces Bosof on theso two porapotore, mriot
necospidility of sach cotmodity heo boen ¢nlcouletod,
Induntricl products hove the highost voluoe of thoe marboet
aocessibiiity folloved by food products, niscellonooun
somoditiony cool pod fuel, invuts into sgriculturs,
construction motoricl ond rou motorinle, 4n thot order.
Tho hirbest ond the lowest voluo of nmerket cecepsibility
Zor frductricl products nad rav netoriolo rovoal thnt the
| ooonth cburing Andistrion tond 4o bo lweated noor the
gourced of rov nutaericle rother than the nnrket centroc,
Tho sbovo analyois also optablichos $leat the intorveming
glotonco fo g najor detorminent of tho intereregionni
trade end tho inionpity of movenent falle oo tho distonee
incropson, |
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oISTT. CODE NaME

Igt Puctor

2nd Factor 3rd Factor
001 Srikakulem -0, 16421 0.32152 -0.03002
002  Vighakhapatnam  1.80854% 3.48943 -1.45813
003  East Godavarl -0,W4746 0. 24901 ~0,09967
00k  West Godavari -0.64111 1.02600 -0,78100
00%  Krishna -0,323% 0.59621 ~0,65978
006  Guntur 0.53089 0.09945 «1.21980
007  Fallove -0,58843 0,153 -0, 06k
008  (hiftcor ~0.80377 «0, 14870 0.10886
009  Cuadapeh -0.6010%  -0,h37M3 0. 14620
010  Aventipur -0.64971 -0, 16951 0.10812
011 Kurmosl 0.96245 0.16262 -0.825%9
012  Mehbubnagar  -0.80950 . =0.35082 0.30513
043  Hyderabad 3. 37883 1. 32450 0.7134%0
Oth  Medak -0.,772% «0, 31230 0, 31050
015  Blzamabad -0,79786 -0, 14653 0. 14971
016  Adilabad 1.08620 «0.06 307 0,65833
017  Karimnagar 1. 2418 0. 39698 0.19091
018  Warangal =0. 79406 ~0, 22669 0.21647
019 Knamman -0,09410 -0, 18396 0.96 390
020  Nalgonda -0.83085 -0. 35899 0.31490
021  Golaparas -0.60906 -0. 31165 0.09232
022  Kamrup =0, 0W459 © 0.15655 0,02358
023  Pgrrang -0,68310 -0.22819 0.20767
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DISTRICT 00 IR NAME IST FACTOR 24 Factor  3rd Factor
024 Lakhimpur ' -0.28750 0.01355 0.25079
025 Towgong | =0.75215  -0,13707  0.07168
026 Sibsagar 0,743 -0,25259 021433
027 Cachar | -0.19512  0.06951 0. 14223
029 United Khasi & Jalntis -0.83556  -0,36380 10,3163
Hills ' | ;
03 United Mikir & N.C, ' -0.79921 «0, 36987 - - 0.29339
2i11g o

031 i Hills  ~0.83597  -0.%5% 1 0,31765
032 Patna -0.30025  0,01457 " 0. 37950
033 6aya -0.57655  -0.p9k2 ' 0.09358
o3 Shahabad 2.15658 -0, 30006 -0,5%073
035 Saran 0062105  -0.15688 0,00423
0% Chanpran ©0.30995  ~0.23089 -0,24992
0% Hug affarpur _ =0.70283 =0,25669 | 0, 15057

03B Darthangs -0.5979%  -0.20701  0,0163%

0® Honghy r 20,3147 0.6  0,07307
o0 Bagalpur -0.79986 -0, 33000 0.28770
oM Scharosa -0.7058 -0, 3095 © 0.19835
ob2 Purnes 049200  -0,18428  -0,06b57
oh3 Sental Parganas 0.91473  -0.261h2 -0.97189
ol Palsman . 124615 -0,0828%  -0.73289
obs Hasaribagh  3.9135  0.22251  5.1583%
oks Ranehi 0.66307  -0.05348 -0,08290
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DESTT. 0O 0% RAME " Ist Factor  2n8 Paotor  3rd Factor
ok7 thanbad 10, 38770 =0,6350% 7.b2453
ou8 Singhbhun 11,04298 -5. 37929 ~3.64933
oo Jamnagar 2,938 0.79622 «1,84267
050 Rajkot «0.45295 ~0,04139 «C. 14459
051 < Burendranagar -0,68767 1.19819 -0,93803
<052 Bagvnagar 0.10917 0. 46L5 0, 19879
053 Amrell ~0,81647 -0. 31695 0.29030
o5 'Junagath 1.69742 0.25841 -1.18855
055 'Kutch 0.88780 5.38812 -2,68188
056 'Banaskantha «0.79652 =0, 24109 0. 1901
057 ‘Sabarkantha «0.79603 -0. 33252 0.30933
058 ‘Mehesane -0.71616 -0.21074 0.16252
059 Ahmedabad 0770884 0.47159 ~0.03731
2060 Kheda -0, 12894 0.9530% -0.80165
061 ‘Panch Mahels 0.86868 0.17580 1.06479
062  Baroda 1.05572 0.15123 0.99935
063 ‘Hhamach «0,75602 «0, 3205 0.2770h
06% ‘Surat ~0,.33603 0. 5807% -0.109%
066 Anantnag -0.83557 ~0.365% 0.31765
067 Srinagar ~0.83190 -0, 36318 0.31782
071 Udhampur -0,8271% -0. 36182 0.31813
{072 Jammu -0.77678 =0, 34654 0. 30861
073 Kathua ~0.82801 ~0, 36503 0.31610
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Iat Flgure

DIgTZ. OB BAME 2nd Figure 3rd Figure
o7 Poonch-Rajauri -0,83557 =04 30532 0. 31765
075 Cannanore ~0.72480 -0, 35933 0.24895
076 Ko shikode © ~0.W4860 -0,01933 -0,06057
077 Pelghat © -0.78696 03533 0.28399
078 Trichur -0,47187 =0, 25206 0,071%2
079 Ernakulam 0.67285 0.59202 0. 30613
080 Kottayan 0. 7U17 -0, 35098 0.26978
089 Alleppey -0.89175 ~0, BU59 0. 30476
082 quillon -0,6%120 «0.40 300 0.24557
083 Trivendrun © «0,79476 «0, 667 0. 31021
08% Morena - =0,49037 =04 17106 -0.06298
0835 Mhind - «0,83002 «0,26198 0,22797
086 Cwalior -0, 48767 «0,07435 0.25059
087 Datia - «0,83055 ~0.33939 0.22527
. 088 ghivpuri " =0,52040 «0. 33528 0.2974%
089 Guna «0,78598 0,222 0.20775
090 Tikamgarh ~0,81873 -0, 29573 0,26416
091 Chatarpur «0.8292k4 <0, 35528 0. 30904
093 Satna 2.8122%9 0.17965 -2,23892
ook fieva - «0,81787 -0y 6146 0. 30927
095 Shahdol 0401767 0. 29549 1.05718
097 Mandssur ~0,68545 =0, 15979 0.19715
098 Ratlen -0.70091 =0, 23969 0.24127
099 Ujjaln «0,27282 -0, 2098% 0+ 27909
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i - o — ARG A

DISTT.CODE NAME 13t Factor 2nd Factor 3rd Factor
100 Jhabus -0.82362 . «0.35911 0.3\i105
101 thar «0,83523 =0, 3552 0. 31746
102 Indore - -0,58793 012272 0.0u602
103 ‘Dewas | -0.83347 «0, %487 0. 31775
10% Wegt Nimgr ~0,83132 ~0, 3803 80, 3150%
105 East Msar -0,46091 «0. 12004 0. 15866
106 ghajapur -0,82750 «~04 31826 0.282%
108 Vidnighs «0,794h2 =0, 10862 0,12656
109 Sehare «0.523%60. ~axtaNs 0. 1204
| =0, 12070
110 Ralgen -0.80812 =04 33645 0. 30962
111 Ho shangabad <0, %40902 0.08278 0,07273
112 . Batud -0.6 3086 «0.+29119 0,2890%
113 Sagar -0, 37907 0. 14018 0.15146
1% - Demoh «0.80574 «0¢ 30077 0.27199
115 Jabalpur 6.5%310 2, 40hbY -3, 32433
116 - Narsinhapur -0,80286 «0. 1h059 0.1175%
117 Mandla -0,79860 =0, 34745 0,27956
118 Chindwara 0. 9475 =0, 3486 1.77 B1
119 Seonl »0.81632 -0, 32625 0.28732
120 Belaghat -0, 55909 «0.42377 0.06092
121 Surguga 0.86772 =0, 15888 1,96717
122 Pilaspur 2.7055% 0.08971 ~0,95705
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0. 13424

DISTT, OO LB . NAMB Ist Factor  2nd Factor  3rd Factor
123 Ralgarh ~0,7 3600 -0, 2755% 0.21380
124 Durg 13.28987 6, 10645 «2,57606
125 Ratpur %3952 ~3,05205 -4, 50513
126 = Bastar ~0,83252 -0, 36779 0.31519
127 Madras 2,361 0.94283 0.33180
128 Chingleput «0,74858 -0, 28406 0.2875%
129 North Aroot - =0.6p420 0.0433%0 «0,01637
130 gouth Aroot ' =0, 58667 «0.,03136 0.14728
131 Salem " 1.96269 0.76883 -1,684%0
132 Coinbatore - 0.,00370 0. 370%1 -0,63598
133 Tae Klgiris <0.8101% -0 35029 0.31516
13% Madural =~ ' =0,75061 ~0. 24670 0.19846
135 T4 ruchi rappall " 0.82425 0,345 -0.98019
136 Thanjavur «0,74910 1, Wliol ~1.10183
137 Reama Natha Puram © 2,3W80 0. 57460 ~1,80219
138 T4 runevell | -0, 35006 1.09906 ~0.98%0%
1% . Kanya Kubari ' «0,83335 -0, %506 0.31773
10 - G, Bombay 15.08648 7.25077 0.,05483
1 Thana 0.538% 1. 36870 =0, 25870
W2 Koledba =D 12670 0.09703 0.13687
110 Nasik 0.24030 0.,64385 0.09882
L% hulia | 0., 74992 -0, 12709 0.20212
1% Jalgaon «0,4%260 0.20595%
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ESTT. 006 Ny Ist Factor  2nd Factor 3rd Factf
w7 Ahmednagar «0,65525 0. 3984 -0,239%50
148 Pootin 0.27%5% 0.67337 0.06509
L Satara «0, 7845 -0+ 1889 0. 19004
1% Sanglt ~0,67016 -0,00753 0.11276
151 Sholapur ©0.77561  0,1802 0,195
152 Kolhapur ~0,7 3448 . 0.16801 =0.09971
153 Aurangabad -0.82222 <0, 3ok 0. 30508
15% Parthani «0.99532 =0, 27 35% 0. 2334
158 Bmir -0.81272 -0, 34128 0.31113
156 Handed «0.79637 «0,26 95 0.231%

157 Omnanabad -0.82618 -0, 24486 0.2291%
158 Bul Shana -0.75899 -0,23552 0.2685%
159 | A kola -0,71968 0. 14169 0.16738
160 Amravatl -0.59980 0,01055 0.19999
164 Yeotmal “0.72915 -0, 32246 0.22872
162 Wardha -0.63499 0. 21647 0.28971
163 Fagpur . —5.0%977 _0e 15210 0. 20879
164 Mandara 0.27219 0.07145 0.04769
165 Chandrspur 0.77860 0.136% 0.0836k
166 Bangalore 0.19953 0.33561 0.11152
167 Tunkur 0. 38965 - «0,02317 -0,48006
168 Chitradurg «0.5357% -0, 32608 0.16349
169 Kolar -0,81609 -0, 27073 0.24172
170 Bellary 3. 53452 -3, 35805 3, 14076
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TISTT, CO LB KAME - Ist Factor  2nd Factor  3rd Factor
471 My soTe -0.75912  -0.27062  0.2280%
172 S.Kanara -0,67150 «0,05887 0,0u5h
173 Coorg =0.83529 «0, 654 0.31768
17% Hassan -0.68851 0, 21948 0.25892
175 Shimoga . 0.%916 ~0.02995 0.08372
176 Chikmngalur ~0,76986  «0, 34279 0,29 384
177 Mandya  =0.79097 «0.25076 0.2288%
178 Bal gaum =0, 38575 «0. 13228 0,164
179  Bljapur =0,22250 «0,17779  -0.09002
180 N, Kanara  1.006k2 “1.592%0  -0.9%%
184 Tharvar =0.4%7483 <0, 1140 0.2003%
182 Gulburge 2.76353 0.64850 ~2,0698%
183 ~  Bldar -0.8298 =0, 29240 0. 25609
184 ~ Ratchur -0.77929 =0, 27591 0. 27443
185 Kalshandi ~ =0.63316 0, 18442 0.05530
186 Koreput 0,49 b ~0.2%60 0.26W52
187 Sembalpur 298103 -0,45907  -1.9393
188 - Bolangir ~0.77521 ~0, 3224 0.26102
189 Baudh-Khondsmal s -0.8 3550 =0, 36537 0. 31760
190 Canjam =0, 57543 0, 26686 0.167%
191 Sundergarh 8.566 % ~3.86328 -3.32732
192 Men-Kanal =04 340 -0, 28555 0.52637
193 Puri -0.52505 0. 12498 0. 24460
19% Reoujhar 2,595 -2.83897

-2, 28002
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Xat Factor

DISIT.CODE  NAME 2nd Factor  3rd Pactor.
195 Cuttack =0, 41696 -0, 35623 0.2073%
196 Hayurthan) -0,.66379 «0, 3223 0.28083
197 Belasore -0,62103 -0, 16866 0. 16040
198 Alssa? «0,58268 0. 74405 ~0,62091
199 ‘Robtak -0, 45471 -0, 04068 0,00861
200 Gurgaon -0.0302h% 0.28206  =0,24862
201 Ratnal -0,58426 2,17755 ©  ~1,08183
202 Anbala 0,67%75 1.11886. -0,65168
203 inla -0,68868 -0, 16048 0, 20088
206 Remgra -0,83082  -0.39771  0.313%
206  Hosbbarour ~0. 30608 0.91017  =0.45819
207 Jullungur -0, 8281 1.733%8 ~1.2476
208 Ludhiana -0161087 2,14791 - =1.73579
209 Ferogpur ~0.48971 2.79986 »2.2864%
210 mritsar «0,5%208 2.15086 ~1,69016
211 Gurdaspur -0,57588 0.93931 =047 3l
- 212 Kapurthala «0. 76947 0.69 340 Do 55645
213 Matinda ~0,56008 1, 30525 ~1,032098
214 Sangraur -0,74673 2.24480 ~1.8535%
215 Patiala -0.53587 1.9%500 - «1,53751
‘216 Mahendragarh ~0.31115 -0.0947%  =0,20863
217 Ganganagar -0, 3699% 0.57992  ~0.83908
218 Bikanor -0,01860 -  «0,228%7 ~0.00680
219 Chury -0.78333 «0.19299 9,15021
220 Jhunghunu -0.792% -0, 29706 0, 2W02
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245

”0. 56"96

HIstT IR HaB ist Factor  2nd Factor 3rd Factor
224 Mvar -0.73201 -0.17112 0.16915
222 Hharatpur -0.60953 -0.18167 00,0766
223 gawal Madhopur 26861  -0,31105  ~2,15613
2o% Jalpur -0, 37502 0.6884  0.46717
225 Stkar -0.7%127 -0.33550  0.26753
226 Ajmer «0, 55259 =0, 16707 0.26803
227 Tonk ~0.82310 ~0435263 0,31463
2288 ' Jebsalmer -0.59916  ~0.W706 0,147
229 Jodhpur =0, U556% 0.07218 «0, 16627
2% . Nagour © -0, 38899 0,10039 «0,H4165
23 Pald -0.70723 «0.32852 0. 24047
232 Bamer «0.5377% =0, 18410 - 0.14856
233 Jalor -0,825% 0.35009  0.3018%
2 8t robt «0,76119 -0, 32337 0, 328613
235 Bilware. ~0,61522 -0, 22560 0.29022
2% Udaipur 0.95815 0.711% - 0,04201
2w Coitragarh 0,2%80 -0,07753 -0, 3963
23 Durgapur =0,7133% -0.28822 0. 31955
2% Bangvara ~0,85048 -0, %106 0. 31782
240 Bundt -0.23268 -0.0% 32 ~0, 40060
-2k Kota 0, 12409 0. 19584 -0,33072
ak2 Jhalavary «0,.81897 -0, 34778 . 0429882
oh3 Uttar Kashi -0,83557 <0, %53 0. 31765
- Chemoli -0.83374 -0, 36416 031772
Pithoragarh -0.83482

0.31769



187

;ﬁg'ﬂ mtﬁ | HWAME . vIat Factor- and Factor 3‘1‘4 F,
246 - Tehri Ga_xwmi 0,8 3557 «0,36939 'q;, 57;".{
247 Garhwal -0.79628  -0.3%855 - 0.30786
28 Amora -0.83431 -0, 35U 10.31763
249 Hatinital - =0, 48697 ;o‘.nm ~0.11557°
250 Blinor «0,52986 0.04662 . «0.1513
254 Moradabad -0.19656 0.42586  -0.17610
252 Budaur «0.81651 -0.30650 . . - 0,25640
253 Rampur 0.74228 0.18263 . -0.13398
254 Barellly . -0,47002 0.71709 -0.47780
255 PL1ILERLE -0.68850 -0.1958%  0.09851
256 ghahjanpur. 0. 5751 0.1005%  0.00312
257- ‘Dehra Dan ~0.4351% -0, 981 92,1354
298 Sgharanpur = -0.52321 0.10357 «0.1%929
259 ?zm'zai“famgar" 0. 7406k 0.27072 -0, 17312
260 Meerut - -0. 31855 069440 -0.M1212
261 fhulandshehr -0.81291 0.52069  ~0.%2350
262 Aligath «0,71542 0.27528 . «0.18173
263 Mathura -0.,61003 0.00210 0.10213
264 Agra . 0.01296 0,79%15 ~0, 23411
265 Etah -0,81478 ~0. 11990 R 367
266 Mainpurl -0.80671 20411711 - 0,622%
267 Farrukhabed -0,80591 0, 20498 =0, 15751
268 Etavah -0,82087 -0,09526 0.10238
269 Kanpur 0, 5974k 1.25005 = . 0,16823
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FAUE

Ballla

DISTT QOB Ist Pactor  2nd Factor 3rd Factor
20 . Fatehpur ~0,82015 -0.3095  0.27918
271 © allehavad 0.66760  0,10625 0,970
22 Thansi -0,28783 «0.10298  =0,15583
273 Jalaur | »més}%? «0,21266 0.20630
274 Hamt rpuyr -0.71873 «0,16335 0,09618
2975 . Banda -0,60319 0.0270%  -0,095%0
6 Khert 0,099k -0.48143  =0.56001
277 Sitaur -0.64077  -0.07722  -0.0193%
278 Hardot -0,71169 -0, P35 0. 1140
279 Unneo -0.7917%  -0.20106 0,274
280 Lucknow «0.16329 0.15133 0. 15106
281 Ral Barell -0,82606 -0.34957 . 0.30742
282 Bahraich | «0.67919 «0,22620 0. 14608
83 Gonda «0.59713  -0,26077 -0.09879
28h Bara Barki <0.7279%  «0.26993 0. 2527%
285 " Falzabad ~0.659 37 0, 22521 0, 12427
86 Sultanpur «0.82419 =04 350 1% 0. 30351
287 Pratapgarh -0,82842 ~0. 35657 0. 31220
288 Basti «0,76678 «0, 25498 0.13958
289 Gorakbpur -0.60090 =0, 12556 0109
290 Deortha ', -0.65688 -0.33316 -0, 14498
291 Azasgarth 0.06 %9 0.25694 0.32056
22 Jaunpur -0,8290% ~0. 34101 0, 29661
293 -0.80728 0. 24448 0.194%96



. =0,813557

DISTT COIR  NAME Iat Factor = 2nd Factor 3:3 Fadtor
KL . _c aémztéar: -0,82576 -0, 30618 0,26796
25 Varanaed ~0,69562 -0.227%7.  0,20485

296 Mirgagur 1.16853 0.00645 - -0.30933

297 '_ Darjeeling 49,6?!»28 ~0.25632 0.27052

298 . Jalpalgurd -0. 31859 -0.23#30 . 0.14105

29 . Cooch Behar ~0,77952 ~  -0.32105  0,25680

00 west Dinmajpur -0.81429 -0+ 4420 0.27419
301 ' Maolda 075473 <0, 34060 0.25285

302 - Hurchi dabad ~0.77%49 =0, 38156 0.2682%

303 Nandia ~0,80383 «0.37300 00028086

PY 24 Parganas 0.04965 ~0,41713 0.37339

0% Caleﬂtta. | 7.77205 0.775%7 0.87113

06 Howrah %?7283 -0, 36760 0.3183%

»?7 Bgosd¥so ~0.69980 -0, 36088 0.32076

308 Burdvan 1%22938 «0.69608 7.71024

309 Bi rohun a0 MB15 0,00251 0.06159

310 Bankura | ~0,811357 -0, 34615 0.30038

314 Midnapur “0.60577  ~0.19599 0.22015

312 Purulia «0.61542 -0, 3850 0.5338k

313 Dbt 1.31510 0.73291 0.34015

315  Chamba -0.83452 =0, 540 0431771

316 Handi -0,835%3 «0, 3533 0. 31766

N7 Bilaspur -0.83556 ~0. 653 0, 31765

318 Mehasu ' «0¢ 36540 0.31765



_ _ | o aon
IISTT OIE  NMME Ist Factor  2nd Factor 3rd Factor
319 - Simaur «0, 83548 -0, P53 0. 31766
322 Hanipur ~0,8399 -0, %486  0,.31775
am Tripura -0.7721% -0.33130 - 0,2488b
325 Goa, Daman, Diu -0, 55164 0.17822  0.093%9
38 Pondichery -0.76435  -0.233® 0,323
39 Karaikal = -0,81503 -0.36555 ..  0.31763
330 . Mehe -0.83279 0.3%599  0.31798
332 Kohima | -0.066815 -0, 0,313

©335.  stkkdm -0.83557  -0.353%  0,3176%
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Diot,Cofo  Pactor seoro - Diot Cofo FPactor ocoro
001 =o.tos08 | oea | ~0.56086
002 12, 27480 023 04 45698
003 0.76741 024 °  0.05358
004 1426206 025 . =~iwdi283
005 05 44358 026 =0,82569
006 =0, 38092 ozt Qs 14069
007  0.,09495 o029 1462189
008 “1:, 11075 030 ~1446279
009 «$,40585 031 62230
010 «0,99253 032 0,59664
014 wle 235837 | 033 - =1,00499
02 1, 54982 034 1911983
o013 4495620 035 1.24136
014 1561281 036 . 0.08591
0185 1. 41876 , 057 0. 48464
016 =0, 52686 -~ 038 -0, 24893
017 «0s95737 039 ~0, 44413
018 1o 10756 040 ~1,06165
019 00 26000 041 . =1,25409
020 454257 042  w0.73404
021 o1, 12451 043 1424163



045
046
047

048

049
050
051
052

053

054
055
056
057
058
055
060
061
062
. 063
064
Q66
067
o
0%2

0. 01654
%« 18000
D« 30235
10443067
11, 42752
076079

- ~0, 40135

w1s 25444

e 36344

=0 5HT6

. wie 15058

w0y 6852

. 1459145
7w 40808
0. 12451

-0y 86249

- 0. 94144

iy 95’ 53

. 3,06102
wi, 62251
~1, 44576
iy 61806
w3y 28562

N . A Yo W W WP W A S5 WA A W

13
T4
075
ore
079

O8O
081
083
084

086

039
090

- 091

093
054
095
097
ooB
099

wl s 47440
115490
«¥, 17294
4408240

245279
=1.. 26008

 w1,27760

»1401652
wle 00420
~1» 20052
»1+56929
=04 70520
1458449
«$,58271
~1.43125
«1.61149
«1456541
=0y D6054
-1, 62156
~1. 23964
14 50425

=0, 52954
- 1.98119
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Dish Colo  Puctor 960rc  pigt Godo  Pestor seore
LA W e e K SR W ww e ee M e W W R W AW RS W W e A e
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