INTER-STATE MIGRATION IN INDIA

By G. DIVAKARA RAO
Indian Statistical Institnte

SUMMARY. Tho study cerried out in this paper domonstrates tho applicability of Stauffer's
model on ‘intervoning opportunitics and compoting migranta, to (i) inter-stato migration stecams and (i)
daveluping country like India. Tho explanatory power of the model for India would he or, bo losa than
1hat for USA, in view of the inadequate transport and communication facilitics prov, in Indis. The
aceuracy of the model may not bo enhatced when appliod to a more homogencous sub-group of migrants
if auch group diviaion cuts across family wnil.

1. INTRODUCTION

Stouffer's model belongs to the group of models on the apatial distribution of
migrants which centro round tho hypothesia : m = aX/Y where m is the number of
migrants in a stream, X is the force of attraction and Y the distanco. It differs,
however, significantly from others in tho measure of X and Y. Whereas Zipf (1040)
had proposed that when employment and incomeo are uniformly distributed over the
arens, X should bo the population size of the area and ¥ should bo the shortest trans-
portation distanco. Stouffer (1040 and 1060) in his theory of ‘Intervening oppor-
tunities and Competing migrants' no such relationship bet mobility
and distance and introduces the concept of intervening opportunities in placo of
physical distance. A test of Stouffer's hypothesis on inter-city data of 1040 eensus
by Stoufler (1960) and on inter-metropolitan data of 1060 census by Galle and Tacuber
(1066) establish the supremacy of Stouffer's model with a cocflicient of multiple cor-
relation over 0.95 which is rare in sociological atudies.

StoufTer's hypothesis presupy that migrants have a completo knowledgo of
opportunitics; this may not bo realised always. That this model was found to be quite
satisfactory in USA was partly due to greater realisation of this assumption. In tho
less developed countries the imperfcet mass media and communication facilities may
result in not too good knowledgo of opportunitics and this ia certainly a great factor
in reducing the accuracy of tho model. This wo seek to verify with data on migrants
in Indin.  Sccondly, Stoufler’s hypothesis has not yet been tested on inter-stato data.
Tho quite cumbersomo and to an extent arbitrary operational definitions of variables,
particularly those of intervening opportunities, require to bo modified if the hypothesis
i3 to be tested on inter-state migration data. Tho suitability or otherwiso of a few
sclected operational definitions of tho variables have also been tested in this paper.

2. STOUFFER'S MODEL

Much of the attention that Stoufler’s model attracted was largely for the
reason that it opened a now line in migration studics and at tho same time had a high
explanatory power. His main contribution had been the alternative measure of ‘social
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tistance’ to physical distance which wan aupposed to bo an indispensible factor in
carlier studdies.  In his firat enunciation of tho theory Stouffer (1940, pago 71) proposed
that ‘the number of persona going n given distance ia directly proportionnl to the
number of opportunitiea at that distance and inversely proportional to the number of
intervening opportunities’. Tho explnnatory power of this model as indicated by the
multiplo correlation coefficient was undoubtedly high but as Stouffer himself had
noticed the moidel did not take into account the dircction factor and had a systematic
error. A test of this model by Bright and Thomas (1041, Isebell {1044), and Strodtback
(1940 revenled cncouraging conformity between the expected and observed migranta
for migration streams of particular distance bands and of particular dircetion. To
correct tho deficiencica mentioned above Stouffer (1060) reformulated his original
theory by redefining intervening opportunities and adding a variable which ho termed
as competing migrants.

Tho reformulated theory of Stouffer ean be summarised as followa :

. AX

1 =X—.)2Lc e (D
where Y is tho number of migrants in o migration stream (say from city P to city Q);
Xy, termed size-cffect is the product of ‘push’ {from P) and ‘pull’ of (Q) which in
turn have been measured by number of out-migrants of the place of origin and tho
number of in-migrants of the placo of destination respectively; Xp, invervening oppor-
tunities for a migration atream (P to Q) is the agregate of inmigrants to all citics
within a circular region, the circle being drawn with extended tine PQ (extended 75
miles on either side) as diameter. This excludes city @ but includes city P. Tt is
noteworthy how Stouffer measures opportunities in a region by the number of in-
migrants of that region. X¢, competing migrants for a migration stream (P to Q)
is tho aggregato of out-migrants from all citics within a circular region, the circle
being drawn with Q es center and with radius equal to distanco between P and @
plus 75 miles. This includes city P but excludes city Q.

StoulTer's model should not be viewed merely s an attempt at predicting the
individual cells in o two-way table knowing only the marginal totals. It is a well-
formulated theory which takes into account only a few factors in the measurement of
which marginal totals have been used and succeeds in explaining a major part of tho
variation in geographical mobility. The flexibility in tho definition of opportunities
may offer a wide scopo in diverse applications besides spatial distribution of migrants.
The expl 'y power of Stouffer's model in a country depends largely on tho extent
of knowledgo of opportunitiea both within and without tho place of origin by migrants,
which in turn depends on tho efficiency of mass media and other communication

) 1s. Onco this condition is aatisfied the model may provo a good fit. The large
measure of suceess of the model for inter-city or inter-metropolitan migration in
USA is duo mainly to the fulfilment of this condition. That Gallo and Tacuber
(1006) obtained a lower figuro for R{0.05) with 1060 census data as compared to the
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one, 0.98, obiained hy Stouffer (1960) with 1940 censun datn is presumably duc 1o
(Galio nne Tacuber, 1968, page 11) ‘marginal diflerences in the opportunitics and costa
of moving to city 3 rather than city 2 may have been reduced, o that the explinatory
signifieanco of intervening opportunities and competing migrants is redueed . ‘The
success of the model also depends on how well the data on migrants is organized by
type of opportunities they seck and the degree to which the group of migranta covered
by the study are homogencous with respeet to the opportunitics they seek,

The eriticism that there is ‘eireularity’ in Xy, does not detract from the appli-
cability of the malel.  Tho part of circularity which comes from (Theodore R. Anderson,
1035, p. 289) ‘the number of migrants to be predicted is part of the total migrants used
in prediction’ is significant only when exnctly the same proportion of migranta from
a place go to places of particular distance or in other words tho snme proportion of
migrants to a particular place como from places of a particular diatanco. This situn-
tion is unlikely to bo the caso in majority of migration streams. The other part of
‘circularity” involved in the assumption that the number of opportunities is mensured
by total in-migrants had already been explained by Stouffer himself (1960, page 94).

3. INTER-STATE MIGRATION

We have taken up this study primarily to investigate the applicability of
Stouffer’s model to inter-state! migration which will incidentally demonstrato the
usefulness or otherwise of the model in a developing country like India. The latter
aspect of the study gains importanco in view of the fact that the effectivencss of
Stouffer’s model depends on the complete knowledge of opportunities for which a
primary requisite is an efficient system of mass media and other communication chan-
nels. The rate of migration in India is much lower than the rate prevailing in USA
and a large part of the are 1 and of short dist , ‘marriage migra-
tion and marriage-ancillary migration are more significant in India than in many
other countries’ (Zachariah, 1064, page 251). Migration of adult males i3 on the wholo
cconomically motivated and there exists a relationship between tho state of origin
and type of industry they choose, whilo that of females is mostly obligatory or sequential.
Migration streams having their origin in rural and urban areas are almost equally
prevalont in urbanward migrati Lack of port and ication fucilities
and above all illiteracy aro some of the factors inhibiting migration in India. Two
places may be near in physical distance but not in time taken to travel. It would
thus bo interesting to study how in a country like India with a different social, eco-
nomic and ication set-up as pored to USA, the spatial distribution of
migrants can bo explained by Stouffer’s theory.

Tho data uscd in this atudy have been obtained from the Urban Labour Forco
Survoy conducted by National Samplo Survey Dopartment? of the Indian Statistical
Instituto and refer to tho period July 1965 to June 1006. Tho data give account of

1 Only tho urbanward migration strenms had been aggregated to form the Intor-atato migration
atreama,

* National Samplo Survey is a multigubject largo-scalo samplo survey orgnnisation in India®
collocting duta from probability samples spresd ovor (ho entire counlry on & continuing basis,
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all migrationa torurban arens hinving origin in rural or other urban arons. A person
had been defined aa n migrant if hisfher usual placo of rosidenco 365 days ago wns
different. from hisfher current placo of residenco. This data on migration nro un-
doubtedly moro suitablo for a study of Stouffer’s modol than the data on migration
based on place of birth.

Thero can bo no doubt that Stouffer's theory which was found to e satis-
fuctory for oxplaining inter-city migrations will also bo ntisfact y for intor-stato
migrations. What ix required to bo tested is tho adequacy of tho operational dofini-
tiona of the varisbles ovolved for inter-city migration streama to inter-state migra-
tion streams.  Tho operational dofinition of intervening opporiunitiea and corpeting
migrants requiring drawing of circles wers given by Stouffer for inter-city migrations
only and adherance to theso definitions in tho atudy of intor-stato migrations s not
foasiblo. Determination of center of circloa which is easy in the caso of citics becauso
they ro represontod by dots on maps is not without difficultica for a migration stream
between two states. Even if tho contor of population of atates is tuken they will
load to two kinds of errors : firstly, tho conter of population is not nocessarily tho
center of migrating population particularly when migration streams of opposite direc-
tions from n state aro considered and secondly, in having to includo or oxcludo s atato
which partly lics within tho circlos, For these reasons and abovo all to avoid making
the aperational definitions of intervening opportunities and competing migranta evon
moro cumbersomo wo adopted tho following modificd form of definitions for our study.

Horo too as in Stouffor’a study we measuro opportunitica by number of in-
migrants, The size-offoct, Xy, has boen defined as the product of nurabor of out-
migrants from tho state of origin and the number of in-migrants to the stato of desti-
nation which is similar to the dofiniti dopted by Stouffer. Tho circular arcas
roquired in the moasurement of intervening opportunitios and compeling migrants
have been modified so as to avoid drawing circles. For & migration strcam from
stato P to stato Q tho circular arca for intorvening opportunitios has been obtained
in tho following manner. Seloct tho contor-state in tho shortost railway route from
PtoQ. If the number of states intorvening between P and @Q is odd, 2»+41, then
the center-stato is tho (n41)-th stato (excluding P) from P in the routo of Q. If the
numbor is evon, 2, then tho conter-stato ia & dot between tho n-th and (n41)-th
states from P (oxcluding P) in tho route to Q. Having thus choson tho conter-state
tho next step consists in dofining circular bands of states. The first circular band
includes all states having common border with contor-stato and tho second eireular
band consista of all states having common bordor with states in tho first cireular band
and 8o on. If the states P and Q aro in tho n-th ciroular band thon tho arco choson
for intorvening opportunitica includes all states in tho n-th and lower order cireular
banda including P but excluding Q. Thus for cach migration stream thore oxixts
o soparato aren for intervoning opportunitics. Tho moasure of intorvoning opportu-
nitics (Xa) is then tho sum of numbors of in-migrants of states (to all urban areas of
a stato from othor statos) in the arca defined above,
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Tho aren for moasuring competing migrants (X¢) for o migration stream,
P10 Q, has beon dofined in a similar mannor but with the only difTorenco that the stato
Q has been chosen na tho conter-stato. If tho state P lics in the n-th circular band
thon tho area includos all statoes lying in the n-th and lowor order circular bands in-
oluding P but excluding Q. Tho of compoting migs is then as
tho sum of out-migranta of all atates includoed in this area.

It js important to noto that sinco urbanward migrations only wero used for
this study the in-migrants figuro for a state rolates only to tho urban aroas of the
state whilo tho out-migrants figuro for a stato relates to the entire nrea of tho state.
Henco the varinbles on size-cfect, intervening opportunitics and compoting migrants
should bo interpreted as such, Sccondly, it has to be pointed out that the operating
pull factor for any migration stream is Jikely to boe associated moro with a city or
urban area than with a stato. DPossibility of somo distortion of results of tho inter-stuto
model oxists in this caso because of the underlying aggregation of urbanward migra-
tion streams present in inter-stato migration streams. This bina is likely to be small
when the range of valuea for the pull factor of tho various urban areas of a state is
small but likoly to be serious when this range is large.

Expressing (1) in the form,

log Y =log A+p;log Xag+pylog Xp+4f,log Xe w (2
or ¥’ = ab Xy + Xy Ao

whore Y’, Xy, Xj and X,:. are tho logarithms of ¥, Xy, Xp and Xc respectively
and @ = log 4.

The cstimated valucs of regrossi ftici btained by least squares and
the results of the test of the model separately on two scts of data —one relating to
‘all migrants’ including malo and female migrants and tho other rolating to ‘malo
migrants’ only—aro given in Tablo 1. This wo believe will domonstrate the predictive
power of tho modol for tho entire group of migrants vis-a-vis malo migrants.

The results of tho test given in Tablo 1 revesl that Stouffer's model could ox-
plain only about 50 pereont of the variation in tho inter-stato migration streams which
is in contrast to tho high values of R? (0.05) obtained for inter-city migration (1935-40)
in USA. The results thus confirm tho ex ion that in a doveloping country liko
India in viow of the inadeq jcation and port facilities and o good
proportion of fomale migrations boing obligatory and sequontinl (Relo, 1069, pago
606) the explanatory powor of tho modol will bo low. Tho analysis also roveals that
by far tho most effoctivo variablo in tho model is ‘“size-effoct’, Xy, and the gain in ofti-
cioncy of tho model by tho introduction of the variables-intervening opportunitios and
cotopeling migrants—is murginal, Part of tho explanation may bo attributablo to
tho opcrational definition of the variables—intorvoning opportunities and compoling
migrants—used in tho Indian contoxt.
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TABLE 1. RESULTS OF THE TEST OF STOUFFER'S JIODEL
SEPARATELY FOR “ALL MIGRANTS' AND "MALE MIGRANTS®

alt malo
migrants migrants

. oa 4.5000 4.1038
s A 0.0204 0.5418
LA A —0.2042  —0.2877
A ~0.6261  —0.3632
5. ke 0.49 0.4
0. wtundurd crror of the etimato, § 0.3 0.343
. pnl(iu] corvelation covflicionts ¢
e, Xt 0,38 0,32
) ,:’: o -"c v.06 0.07
© 'r’x Xl 0.08 0.03
8. (u) slandurd orror of §, 0.087 0.083
(b) standard orror of &, 0.130 0.115
(o) standard error of 4, 0.100 0.108
9. degreos of froedom 84 81
*Ri= l—(l—)i")( ) whero It is tho multiple corrolation coofliciont,

n the numbor of otmr\ ations and m the number of mdapcndenl variablea.

This differenco in tho values of R* for the two countrics can be uscrlbcd to
several reasons.  Prominent among thom is the level of trangport and
facilities prevailing in India being lower than that in USA. The more tho divergonco
botwoen the real and -apparent opportunitics the less would bo the cfficiency of
tho medel. The second reason involves the eize of tho units of analysis—city for
USA and stato for India, Distance measurements tend to Joso thmr meaning when
area of the surrounding units is large relative to the dist i d. Undoutedly
this problem exists for tho inter-stato study. Asido from o kind of attenuation cﬂ‘cct
that this larg produces, it can actually distort tho imago of tho underlying
regression that is present.

Significantly consideration of a subsct of migrating population for testing
StoufTor'a model has not incroased the oxplanatery power of the model. Tho valuo of
T for tho male group of migrants haa been 0.46 as against 0.49 for all migrants. Tho

reduction in 2 for tho malo Imigrant group can bo attributed mainly to the variablo
on ‘size-cffect’ whoss explanatory power as indicated by square of partial corcelation
cocfficicnt has beon 0.32 for malo iigrant group vs against the valuo of 0.38 for all

grants.  For an understanding of the rcasons for this declino in tho oxplanatory
power of Xy, sizo-cflect, it is usoful to analyse tho cnicgorics of migranty. Tho first
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catogory consists of those who migrate with the family which in India includes a chiof
earner, his wifo and childron and sometimes his parents, brothers and sisters, Tho
migration of membors other than the chiof carner ia in most cases entirely dopondent
on tho chiof carner and as such do not form an independeont group for any study of
migrations. This eatogory of migrating familics often go short distances and in fow
casos dopending on their economic standard go ovon longor distances. The socond
category comprises of singlo migrants who go both short and long distances. A third
catogory consists of those familics whose chiof oarnor migrates first and the other
mombers of the family join him in due course, Henco the forces of push and pull which
make the sizo-cflect, apply to the family as a wholo in caso of first and third categorics
and to the individual in tho socond category of migrants. By taking only malo mi-
grants for the study we have choson a part of each migrating family by tho domo-
graphio criterion which is not governed by the laws of migration and this no doubt
has disturbed the correspondoncs botweon the factor of pull and in-migrants on the
ono hand and betweon the factor of push and out-migrants on tho othor. This is
shown by tho raw correlation cocfliciont botweon Y and the number of out-migrants
of the stato of origin on the ono hand, ¥ and the number of in-migrants of the state
of destination on tho othor boing loss for male group of migrants than for all migrants.

Having thus far scen the naturo of fit of Stouller's model to tho entire sot of
migration streams in the country we shall now examino whother the fit is uniformly
good for sub-groups of migrati , tho sub-groups having been formed on
some woll-dofined criteria. The fact that its explanatory power is higher for short
distance migration stroams than that for long distance migration streams is domons-
trated by tho data. Additionally, we considered threo sub-groups of migration streams
formod on the basis of geographical zones which in India are a group of contiguous
states, Tho first sub-group included all intra-zonal migration streams; migration
stroams orionted towards northern and western zones formod the socoud sub-group
whilo those oriented towards central and eastern zones formod the third sub-group.
The results of tho test are given in Table 2.

TABLE 2. RESULTS OF APPLICATION OF STOUFFER'S
MODEL TO SUB-GROUPS OF MIGRATION STREAMS

sub-groups
fist  socond  thind
1. numbor of migration streams 23 2 24
2 ip 0.60 0.53 0.29
3. partial oorrolation coofficionta
() es 0.81  0.24 0.22
(6} rhza 0.2 0.2 0.0M4
(©) icas 0.004 0.10 0.08

Numbers 2, 3, 4 stand for log Xu, log Xa, log Xo respsativoly.
RYE]
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Undoubtedly thero is a noticoable variation in the explanntory power of tho
model on dilferent aub-groups, Tho first sub-group comprising of short distance mi-

gration strenms yiclds tho higheet valuo for R#%0.60): tho singlo contributory factor
to this high oxplanatory power of this sub-group has been tho size-clact. Tho size-
offact apparontly is less offectivo in the socond and third sub-groups reducing thus the
vatues of R? for theso sub-groups. Tho Jow valuo for tho square of partial correlation

flicient of compoti igrants (0.004) in tho first sub-group emyphasixcs the redun-

£ Mig!

dancy of tho variable and or tho unsuitability of tho ares adopted for migrations
botweon neighbouring states. Tho disparity in the values of Rt for tho sccond and
third sub-groups is not so much duo to decreaso in the explanatory power of tha vari-
ablo on intervening opportunitios per so but mora duo to tho unsuitability of the area
choson for measuring intervoning opportunitics. In fact the sizo and shapo of tho
aren chosen for cither intervoning opportuniticn or competing migrants changoed de-
ponding on the guographical location of the state of origin and or tho stato of destina-
tion resulting in low or high values for theso variables without any relation to tho size
of migration streams. This in goneral is the rcason for the unsatisfactory performance
of tho variables—intervening opportunitics and competing migrants—in tho model.

Three alternative definitions of the arca for intervening opportunities have
been tosted—A) circular area with the stato of origin as centor state including all
circular bands upto but excluding tho ono containing the state of destination ; (B)
circulnr aren with tho state of origin as center state including all circular banda upto
and including tho ono passing through the state of destination but without tho state
of destination; (C) arca including only thoso states that lio in the shortest railway
routo from the stato of origin to the state of destination.

Tho values of coeficient of multiple determination obtained from Stouffer's
modol with the definitions (A) and (B) for the intervening opporutnities wero 0.50 and
0.49 respectively which boar negligible differcnco with 0.61 obtained for Stouffor’s
modol with tho original definition for Intervening opportunitics. Theso big sizod
nrcas for intervening opportunitics havo been tested with the oxpectation that thoy
would Le in order to explain tho observed fast rato of declino in the size of migration
sireams as the distanco increased. But this advantago appears to havo been offset
by tho disadvantage inlierent in larger arcas in that they aro moro influenced Loth
in sizo and shape by such led factors as locations of tho state of origin and or
tho state of destination and also Jength of migration stroams. On tho other hand
the third alternative dofinition, (C), which is tho smallest arca thus far considerod did
yiold o valuo of 0.40 for 22 This again is due Lo tho intoraction of the aforesaid offocts.
On final analysis it may be concluded that tho original definition of area considered
in this study for intervening opportunities which is a closo approximation to tho one
considered by Stouffer for inter-city migration is the optimal onc.

An alternative approach to the measurement of push and pull factors implicit
in tho size-cffect has been tricd. Tho push factor has boon measured by the number
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unemployed and the pull fuctor by tho numbor ployed 1 i ployed;
tho Jatter has been crudely measured as the ratio of the product of uncmplq ed ]nst
year with the number employed in the current year to the total number of porsons,
This has failed to bo any substituto to tho sizo-uffect ns dofined by Stonffor Inrgely

due to the crude measurement of pult factor.

CoxcLusioxs
L. With somo modifications in tho oporational dofinitiona of intervening
opportunities and competing migrants Stouffor's modol is satisfactory in predicting
inter-state migration streams. Tho study, howover, could not throw light on how
tho model fits to inter-atate migration streams vis-a-vis inter-city migration strenms,

2. In viow of tho fact that tho variables considered in Stouffor's model are
to havo nny offect a good system of transport and communication facilitics should
prevail in the country and sinco the transport and communication facilitics are rela-
tivoly less in India than thosoe prevailing in US4, tho explanatory power of the modol
whether for inter-state or inter-city migration streams would bo Jess for India than
that for USA.

3. Even though it is implied in Stouffor’s theory that the utility of the modol
will be enhanced whon applied to o homog group of mig the samo is not
likely to bo fulfilled when such group divisions cut ncross family unit. This is more
truo in India where the family as a unit is moro strong. A test of the model on male

migrant group yields a lower value of R* than that for all migrant group.

4. The mensuro of size-effect is tho dominant factor in the modol and thia ia
moro 80 for the group of migration streams between neighbouring states; the largo

part of variation in tho values of & of the modol on difforent sub-groups of migration
streams could bo ascribod to this fartor alono. The variation in the oxplanatory
power of the measures—intervening opportunitics and competing migrant—among
different sub-groupa of migration strenms is partly due to tho variation in tho size
and shapo of the area for measuring them which boro no relation to the number of
persons forming the migration stream.

5. No substantial increaso in the explanatory power of the medel can bo
obtained by changing the operational definition of ‘intervening opporunities’. It is,
however, probable that some imp in tho model could be obtained by consider-
ing two or three types of areas in the mensurement of ‘intervening opportunities’
and 'compoting migrants’, the typo of area to bo considered for a particular migration
stream doponding on the geographical location of tho state of origin and or the state
of destination of the migration stream.

I om gratoful to tho Computer Science Unit, Indian Statistienl Tnstitute,
for the computer timo mado available to mo for curying out tho analysin,
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