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The Census Authority of India usually provides data regarding the nature
of afew urbane characteristicsfor all thevillage unitsand thereby classifies
a place as Census Town, which is considered as the lowest unit of
urbanization. From the perspective of urbanization, regions of any state,
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economically backward on the basis of existence of Census Townsin it as
urban places are likely to bring more prosperity in terms of standard of
living. However, proper assessment of urbanization ina single measurement
scale, of all village units of a particular block isnot done so far. An attempt
inthat directionismadeinthisarticlethrough construction of a Generalized
Urbanization Index (GUI) for all the village units of some blocks, selected
through systematic-stratified sampling, fromthree major districts of Paschim
Medinipur, Bankura and Purulia, which are known as ‘ so called’ backward
regions. The proposed GUI for a census-unit is constructed with two
components - the town criteria index and the amenities index and the
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1.Introduction

Thefundamenta necessity for urban growthisfoundinrural aress. Theextent of urbanization
islimited by thefood surplusavailabletothecity. Theworld hasbeen asurbanized asthelevd
of agriculture made possi bl ethroughout therecorded history. Thedifference between current
leve sof urbanization and historicd level sisdueto themassvei mprovementsin agri cultural
productivity and transportation technology arising from and contributing to the Industrial
Revolution.

We have decided to pursuearesearch work about the ongoing urbanization processinthe
backward region of West Benga and in thisparticular study weshall concentrate on three
districts, namely theundivided digrict of Paschim Medinipur, Bankuraand Purulia, which are
specifically located in that region. Aswe havefound, these three districts are having 71
community devel opment blockswith thousandsof villagesthereinwith only afew municipdities.
We areto enquire about the ongoi ng urbanization processintherurd areas of thosedistricts
(i.e, villagesor mouzasor any such census-unitslikewi se mentioned in thecensus) which are
primarily dassfied under satutorily structured community devel opment bl ocks. For the purpose
of our study, we havedesigned asystematic stratified sampling method to choosetwo blocks
from each of the chosen districts, whichisbased on certain arguments. The study ispursued
covering atime period of three census decades (1991, 2001 and 2011) and we areto see
whether there are adequate urbanization measures acting actively to keep pace with
devd opmentd aspirationsof the peopleinthat part of West Bengal.

Thisarticleintendsto propose anew concept the Generalized Urbanization I ndex (GUI)
to beappliedfor al the census-units(i.e., villages and census-townslying within a bl ock)
whichisobta ned by adopting coherent methodol ogies (asdiscussed in the sections5 and 6
of thisarticle) onthebas sof selected indicatorsfor avail able amenitiesand other criteria
which arevery much likely toindicate the gravity and degree of urbanizationinaparticular
area-unit. In constructing the above mentioned GUI we havetried to incorporate various
factor indiceswhich are specifically based on selected item-wise parametersof different types
of amenities available, the underlying dimensionindicesof both thetown criteriaindex
(TCl) andtheamenitiesindex (Al) and finaly to determine actual weightsfor thosefactor-
indices and dimension indices by applying anew method, namely the | terative Average
Correlation Method (I ACM) asproposed by Mondal, M ookherjee and Pattanayek (2017).

In Section 2 of thisarticle, abrief review of literatureand the research gap are presented. In
Section 3 the mgor objectives of this article are mentioned and in Section 4 we would
acknowledgethedata sources and explai n the specific methodologieswhich areapplied. In
Section 5, the concept of Average Correlation (AvCor) isdiscussed asanewly introduced
method. Theresultsof our findingsare explainedin Section 6 and thecond udingremarksare
madein Section 7.
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1. ABrief Review of Literatureand the Resear ch Gap

There hasbeen cons derablevolume of useful sudiesavailablefor understandingthevarious
facetsof theprocess of urbanization. Among them, themost important studiesare performed
by the CensusA uthority of Indiaover decadesto andyzethe degreeand gravity of urbanization
inIndiaand morespecificdly inIndian states. Secondly, privateresearch bodieslikeuniversties,
research institutesand individual researchers contributesignificantly at thefield of literature
about Urban Economics. Generdly the small townsappear mostly inthe semi-urban or rur-
urban conditions, just asthegateway or focal point of therura surplusenclave having network
of communicationsall around. Therearevariouspotentia factorsfor whichthese smal towns
deved op hereandthere. Sometimes mulltiplefactorsareresponsiblefor the growth of asmall
town, butinitidly, there must beat | east one prominent factor, which facilitatesthegrowth of
asmall town (Manna, 1994).

Now weare going to present someimportant studieson smal townsconducted over | ast four
decades. Corwin (1977) hasworked ontheelites of Mahishadal, astherewereasignificant
number of rich businessmen, which was unbecoming of asmall rural town. Acharya(1975)
worked onasmal town named Kendraparain thedistrict of Cuttack in Odishato observe
thetradition of modernity inthetown. The‘ Anaysisof the Growth of Small and Medium
TownsinWest Bengd’ (Giri, 1988) and * A Case Study of Durgapur’ (Basak, 1988) arevery
muchimportant at the present context. Basak’s paper contri buted notably to understand the
nature of growth processin steel town Durgapur and itsspatia impact on the surrounding
region. Further, her extengvestudy of thefivelndian sted townsnamey Jamshedpur, Durgepur,
Bhilai, Rourkelaand Bokaro covering the period 1961 — 1991 al so examined the nature,
directionandthedegree of interaction of the stedl townswith the surrounding region (Basak,
2000).

Itisclear that thema nimpulsefor urban growthinWest Bengal continuesto bederived from
industrid and manufacturing activities(Dasguptaet a, 1988) — particularly in casesof the
new towns. However, agood number of new towns—particularly in Howrah and North 24
Parganas, appear to be ' transformed agriculturd settlements’, which also account for ahigh
proportion of promoted and high-growth towns. Generally speaking, the more urbanized
digtrictsareusualy asothe oneswith better agricultural performance; but within each of these
districtsthe agricultural andindudria areastendto beclearly demarcated. Thisisparticularly
truefor Burdwan, (whereindustria mining activitiesare concentrated in Durgapur—Asansol
region); North 24 Parganas, (wherethewestern part isindudtrially devel oped whilethe eastern
part ispredominantly agricultural) and Hooghly, whereindustrid areasarel ocated a ongthe
river Ganges.

Thewestern part of the state, particul arly Bankuraand Purulia, continuesto show | ow rates of
urban growth, which are considerably bel ow the state-average and indi cate large-scale net
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outmigration. TheNorth Bengd districts, in contrast, show very high ratesof urbanization, far
exceeding the state-average (excepting Cooch Behar). At the other end, therates of urban
growth for Kolkata, Howrah and Hooghly appear to be modest, while that for Kolkata
isolated isdisastrously low. Thisisawel come devel opment, though, aswe have already
noted, thisare continuesto account for ahigh proportion of new townsand promoted towns
(Dasguptaet al, 1988).

Resear ch Gap: Aswehave gonethrough theavailableliterature on urbanization of area
units(villagesor censustowns, asmay beclassified) in\West Bengd, wehavefound that even
if urbanizationisdefined asanindex of transformation; however noindexingisdoneby anybody
comprising thefactorsof urbani zation with justifiableweights. In other words, no urbanization
of any place, innoway istried to bemeasured or evaluated till date.

Undoubtedly, amenitiesplay acrucid roleindetermining urbani zation of aplace. Thecensus
authority collectsand publishesdaaregardingamenitiesavailablein aplace; however these
dataarenot considered to determinethe level of urbanization of aplace. Thereare some
factorsof urbanization certainly and these are bound to affect urbanization in aplace. However
indiscretesense, thedifferenceinthe degree of urbani zation in two separate pl aces cannot be
measured. In thisstudy, we areto addressthe above mentioned problem and weshdl try to
construct a true urbanization index, based on certain well-accepted factors, on which
urbanizati on of apl ace can bemeasured and compared with that of others. Basically anormd
yard-stick for measurement of urbanization of all placesisto beobta ned from our adopted
methodol ogy.

2.  Objectivesof thisSudy
Themaor objectivesof thisarticleareasfoll ows-

(a) Selection of two sampleblocks each from the three backward districtsfollowing a
method of systematic-stratified sampling,

(b) Computation of threecriterion indices, namely the Index for Total Population(ITP), the
Index for Population Density (IPD) and the Index for Proportion of Male Main Workers
engaged in Non-Agricultural Sector (IPMMWNA) from the data avail able and thereby
construction of aTown Criterialndex (i.e., TCI) for any census-unit of theareabased on
thesethreecriterion-indices.

(c) Computation of different factor indices (suchasFl1, FI2, FI3 etc.), guiding theavail ability
of amenitiesin any census-unit and thereby computation of different dimensionsbelongingto
amenitiesindex (Al), which are dimension index for health (DIH), dimension index for
education (DI E) and dimension index for socio-economicinfrastructure (DISEI), leading
finally to thecomputation of Amenitiesl ndex (i.e., Al) asawholefor aplace.
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(d) Construction of Generalized Ur banization I ndex (GUI ) asacombination of the above-
mentioned TCl andAl to assessthe pattern of urbanizationinthe census-units.

(e) Determination of appropriate weightsfor the above mentioned criteria-indicesin
congructionof TCI, for different factor-indi cesin constructing respectivedimension indices,
for thedimensionindicesin constructingtheAl andfindly, for thecomponentsof TCI and Al
in determining thevauesof GUI onthebasisof threemethods- theEqual WeightsPrinciple
(EWP), thePrincipal Component Analyss(PCA) andthel terativeAverage Correation
Method (IACM).

(f) To go through different values of GUI, as obtained by the application of IACM, to
understand the pattern of urbanization inthe census-unitsasawholeand with thehe p of these
GUI valuesto obtain reasonable block-level urbanization index (BUI) vaues for the
concerned blocks, to obtainreasonabledistrict-level urbanization index (DUI) vauesfor
thethreesd ected districtsto experiencethe pattern of urbanizationintheentireregionfor a
period of threedecadestill 2011.

(g) To construct the values of Backwar d Region Ur banization Index (BRUI) withits
components, inorder to show thetrend of urbanizationintheareaduring the study period and
the specificrol esof two underlying componentsindeterminingthe BRUI.

3. DataSourcesand MethodologiesApplied

We have extensively used secondary data provided by the Director General of Census
Operations(DGCO), Minigry of HomeAffairs, Government of Indiafor thisanays sand the
areasfor which datacollected are regarding total population, population density, workers

profile, amenitiesavailableetc. The bookswhichare consulted for thispurposeare (i) Primary
CensusAbstract (PCA) of West Bengd for the censusyears 2011, 2001 and 1991, (ii) The
CensusVillageDirectory of West Bengal for the censusyears 2011, 2001 and 1991 and (iii)
Different Issuesof District Census Handbooks, published for the sel ected districts of West
Bengal over thedecadesof 1991, 2001 and 2011. Thewebsiteswhich areextensively used
to collect data of various types for this study are www.censusindia.gov.in and
www.censusindia.net.

Thenewly proposed concept of Generali zed Urbanization Index (GUI) for measurement of
urbanization levels of the census-unitsis used in this article to understand the degree of
urbanization through ameasurement scal e varying between zero and unity. The proposed
GUI iscongructed with two underlying components- the Town Criterialndex (TCI) and the
Amenitiesindex (Al) and for the purpose of index congtruction; we have used the standard
practice (following UNDPmethod of HDI computation). Moreover, the TCl isobtained by
three criterion-indi ceswith appropriate we ghtswhich aredetermined by the application of
IACM.Actudly thel ACM for determination of actua wei ghtsto underlying components of
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anindex wasfirgtly introduced by Monda , M ookherjee and Pattanayek in 2017 and following
that method the actua weightsfor the concerned parametersaredetermined here. Similarly,
theAl isconstructed with itsunderlyi ng dimens on-i ndicesand factor-indiceswith respective
actua weights.

4.1 Selection of Sample CD Blocksfrom the Districts

We haveadopted aspecia methodol ogy to sdl ect two sampleblocksfrom each of thethree
districts. For thispurposewe havelisted all the blocksof adistrict and consider two things-
(1) increaseinabsol ute number of censustownsinthe blocksfrom 2001 to 2011 and (ii) the
percentage of urban population of all theblocksaccording to 2011 census, i .e., the number of
peoplelivinginthecensustowns, if any, inaparti cular block. Weareto construct two different
kinds of indicesfrom the above mentioned two criteria. For criterion (i) we have got the
index 1 which standsfor absol uteincreasein number of censustownsandfor criterion (i) we
havegot theindex 2 which standsfor percentage of urban population. In both thecasesthe
standard practice of index constructionisfollowed with observed goal postsare taken as
extremepoints. Later, thesetwo indices(obtained s multaneoudy from criterion (i) and criterion
(i1)) arecombined by using un-wei ghted arithmetic mean to obtain thecombined index for
the blocks (CIB).

Atthenext step, we haveclassified the blocks of asingledistrict inthree groups-

(8 thefirst group consistsof those blockswhere at |east one censustown isfoundin both
the censusyears of 2001 and 2011, (b) thesecond group cons sts of those blockswhereno
censustownwasfoundin2001 censusbut at |east onesuch existsin 2011 andfindly, (c) the
third group consistsof those blockswhereno censustown wasfound either in2001 orin
2011.

To carry out our systematic stratified sampling in thiscontext, we haveleft asidethethird
group asthe blocks concerned arevery much rura in nature and no sign of minimum level
urbani zation is seen therein adecade, as not asingle censustown has come up during that
period. Asour entire study iscentered on to understand thedegree of urbanizationinarural
placeanditsmeasurement through indexing, weare here sel ecting those blocksof thesample
digtrictswhich haveat |east aminimum tendency to move towards urbanization. We have
observed that, there are approximatey two hundred mouzas (or, villages) in averagefor a
representati ve block. And among those censusunits, if evenasingleunit failstoquaify the
criteria, that block can betermed aspurely rural in nature and according to us problemsand
prospects of these census unitsare needed to be discussed el sewhere.

Thereforewe aretaking care of the other two groupsin choosing sample blocksfrom the
aready sdected threedistrictsand for this purposewe shall rely mostly onthenew concept,
combined index for the blocks (CIB). We haveca culated CIB for al thecounted blockson
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thebasisof avail able census dataand made aranking of the samein each group. Later, the
topper blocksfrom each group are selected for detailed village-level study. Inthisway, the
two sampleblocksof diversenature are chosen from three backward distri cts of West Benga
and it makesthenumber of sampleblocksto six for our study purpose.

Thetablesinwhich the methodology isapplied to obtai n resultsfavouring our selection are
prepared and two of thosetables(TableAT 1 and Table AT 2, for Paschim Medinipur) are
presented in Appendix. We can put forward the names of all the selected blocks as. (a)
Kharagpur 1 block fromfirst group (CIB 0.75) and Garhbetal block (CIB 0.52) from second
group in Paschim Medinipur district (asshowninTableAT 2), (b) Barjorablock (CIB 0.50)
fromfirst group and Khatrablock (CIB 0.89) from second group in Bankuradistrict, and (c)
Kashipur block (CIB 0.827) from first group and Jhalda 2 block (CIB 0.493) from second
group in Puruliadistrict. Thus, weareto deal with 1154 census-unitsdistributed under 6
blocksof 3digrictsasshowninTable 1.

Table 1: Complete Study Area covering 1154 Census-unitslocated exhaustively in
6 C D Blocks of 3 Districts

SERIAL SAMPLE SAMPLE NUMBER OF
NO. DISTRICTS CDBLOCKS | CENSUSUNITS
1 Paschim M edinipur Kharagpur 1 222
2 Paschim M edinipur Garhbeta 1 284
3 Bankura Barjora 184
4 Bankura Khatra 145
5 Purulia Kashipur 200
6 Purulia Jhalda 2 119
TOTAL 3 Districts 6 Blocks 1154 Census-units

Source: Arrangement by the Author using Census Information

4.2 M ethodological | ssuestoreach out toour proposed GUI and I ndex Construction

Wemus follow certain stepsin computing of GUI asit has someunderlying componentsand
dimensons. Thedimens onsare again dependent on variousrd ated factorsand elementary
parameters. Following the census principle, we haveincorporated the samethree-point criteria
incongtructing thetown criteriaindex (TCI) of acensus-unit and for amenitiesindex (Al) we
have sdl ected somed ementary parametersconcerning theavail ability of amenitiesinthe census-
unitsfor which dataareavailableinthree different census-years 1991, 2001 and 2011. Based
ontheseparametersthe corresponding factorsof amenities(i.e., F1, F2, F3etc.) areobtained.
Therefore, thetask before usisto carry out amulti-stageindexing covering the selected
parameters, factorsand dimens onsrespectively by foll owing certain principles.

Wehaveused thetabular form of censusdatato obtain informationrel aedtoarea, population
and popul ation dengity of al the mouzas (census-units) for the sd ected samplebl ocks. Next,
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we have computed the proportion of male main workforce engaged in non-agricultural
sector (MMW inNAS) ineach census-unit for the respectivethree periods. For thispurpose,
we have subtracted the number of personsengaged in agriculture and cultivation fromthe
totd mainmaeworkers(asgivenin Censuspublication) and obtaintherequiste proportion
asMMW InNAS.

Next, wehaveconstructed criterionindicesfor theabovethreepoint criteriafor dl thecensus-
unitsby applying the standard formula {(Xa—Xmin) / (Xmax—Xmin)}. Infact, thisisthe
ideal form of congtructing anindex and thismethod hasvast applicability. The elementsof
Xmax and Xmin are sd ected onthe basis of observed method of god postssel ectionthrough
rationdization of these observationsby forward projection and backward proj ection of the
data-set for all criteria, each by ten years and thereby extending the range of study area
concerned (Mondal, 2005).

Atthenext step, whenthecriterionindicesare found, weneed to construct the Town Criteria
Index (TCI) by takingalinear combination of al thethreecriterion-indices, inwhichthree
coefficentsareto beassoci ated with theindices, acting astheir respectiveweights. Thus, the
smplemethod of wei ghted arithmetic mean of theindividud criterion (or, dimens on) indices
isusedto determinethe TCI (or, any final index vaue) at thisstudy. However, thequestion
regarding the choi ce of appropriate wei ghtsfor the criteriamight ariseandinresponsetothis
query, initid ly we have responded by us ng two popular techni questo obtai nthefina wel ghts
for the respective criteriaand afterwards a critical assessment of those two methods are
discussed. Firstly, wehaveused the Equal WeightsPrinciple (EWP), whichisvehemently
used by the UNDPin construction of itsHuman Devel opment Index since 1990, and have
obtained the TClI for all the census-units. Later, wehave used the Principal Components
Analysis(PCA) to obtain respectiveweightsfor the same criteriaand found therequired
TCI. However, our main contribution through thisarticleliesinintroducing the concept of
I terative Average Correlation Method (IACM) to determine the actual weights of the
concerned dimens onsof anindex asadvancement over the other two methodsasthere exist
somelimitationsinther applicability.

To construct the Amenities| ndex (Al) for al the census-units, under the purview of ablock,
wehaveidentified 3 dimensionsof different typesof amenitieswhich arelikelytobeavailable
and these could be named asthe Dimension of Health (DIH), the Dimension of Education
(DIE) and the Dimens on of Soci o-economic Infrastructure (DISEI) respectively. Moreover,
each dimensioniscomprised of somefactorswhich areessentialy rel ated to different types of
amenitiesand thesefactorsare based on various elementary parameters, for which village
leve dataareprovided by the censusauthority. Inthisstudy we have sd ected 70 d ementary
parametersof different typesof amenitiesand classified these parametersinto 10 factors
under theheadsof 3dimensons. Indetal, thefactorsbe ongingtothe Dimension of Health
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(DIH) canbeliged as. (i) Availability of Basic Hedth Centersin numbersinc uding Dispensaries
and Medicine Shops(FL1), (ii) Avail ability of recognized M edical Practitionersin numbers
withforma andinforma degrees(F2), (iii) Avallability of government-runand privatey run
Hospitd sand Nursing Homesin numbers (F3) and (iv) Available sources of Drinking Water
toavillagelike Tap-water, Covered Well, Hand Pumps, Tube We Isetc (F4). Similarly, the
factors belonging to the Dimension of Education (DIE) can belisted as: (i) Available
Number of both Government-run and Privatey-run Primary Schools(F5), (i) Avall able Number
of both Government-run and Privately-run Middle Schools, Secondary and Higher Secondary
Schools (F6) and (iii) Available Number of all sortsof Higher Education Institutionslike
Degree Colleges, Medical and Engineering Colleges, M anagement Ingtitutes, Polytechnics
etc (F7). Thirdly, thefactorsbe onging to the Dimens on of Socio-economicl nfrastructure
(DI SEI) can belisted as: (i) Avail able Coverage of Power Supply Aress, i.e., for domestic
usage, for agricultura usage, for commercid usageand for usageby dl others(F8), (i) Avalable
Typesof Roadwaysand Trangportation, i.e., Nationd Highways, State Highways, All-weather
Roads, District Roads, Busand Taxi Services, Raillway Station etc (F9) and (iii) Available
Typesof Other Miscellaneous Servi ceslike Commercid and Cooperative Banks, Pogt Office
and Courier Services, Telephone and Maobile Serviceswith Internet, Reading Room and
News Paper etc (F10).

We have used the same formula of Index construction, mentioned above, to obtain the
respectivefactorindices(i.e., FI1, FI2, FI3 etc.) with actua vaues, respectiverationdized
maximum and minimum valuesfor each parameter. Next we have applied the method of
arithmetic mean asusua to combinethefactor indicesand obta ned the concurrent Dimension
Index with reativeweights. L ater, we have constructed theAmenitiesIndex (Al) withall three
Dimension Indi ces, gpplying arithmetic mean, and hered so, we haveidentified theweightsby
applying the above menti oned three methods - the EWP, the PCA and theIACM. Lastly, the
Generalized Urbanization Index (GUI) is constructed from the linear combination of
both Town Criterial ndex (TCI) and Amenities| ndex (Al) withtheir respectivesharesas
wel ghtswhich have hel ped usin preparing theranks of thelisted census-unitsof asd ected
block in the scal e of urbanization and acomparison amongst those area-unitsin terms of
urbanizationindex canbemadepossble.

4.3 Choiceof Weightsfor thelndicators—AnAnalysis

Weightstoindicatorscan beassgnedinanumber of ways. Onecan smply judgethesignificance
of anindicator onthebasisof va ue-judgment and accordingly can assignaweight toit. In
technica terms, one can assign equal weightsto al indicatorsor assign different we ghtsto
different indicatorsaccordingtotheir merit onthe basis of acceptabl ereasoning. Sideby side,
thereareafew avail able stati stica methodslikethe Principa Component Analysis (PCA),
which arenot supposedly based onindividua decision, rather coming-out from thedata-base
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itsdf todetermineactud weightsfor the concernedindicators.

Attaching equa weights(i.e., EWP) toall concerned parametersin explaining aparticul ar
final index can bedonethrough subjectiveva uejudgement and there might be somesort of
arbitrarinessinit. Thefamous UNDP methodology for congtruction of HDI isbased onsuch
principleinwhich all thedimensionindicesare given sameweight (i.e., 1/3 each), and this
methodology of * homogeneousweight principle’ isaccepted and applied by the mg ority of
theresearchersinthefield of Social Sciences. But thisphenomenon of attaching uniform
weight cannot bepossibleindl cases, wheretheindependent indicatorsare of different nature
and are having different degrees of explanatory power in them and thereby, thiswei ghting
principle hasbeen criticized asarbitrary. Hopkins (1991) mentioned that there might not be
perfect substitutability anongthe Disandthat’swhy theconcept of attaching equal weightsis
unjust. Desal (1991) and Ravallion (1997) a so opined infavour of flexibleweightsasequd
weightsmight not reflect theredlity.

Thuswe need to go beyond UNDP principleof attachingsameweight to all variablesand try
another mechani sm to obtain actua wei ghtswhich may be different from oneanother and
which aresupposed to explain therdativedifferent importance of each dimensonindexin
explaning oneparticular final index. Noorbaksh (1998) and others claimed that theweights
toindividua indicesshould a so beobtai ned from the dataand thiskind of data-driven weights
should maketheana ysismoretrustworthy. M any of them suggested that the coefficients of
thefirst principal component of theindividua indicescould beused astheir weights. Bisvas
and Cdiendo (2002) havea so suggested in favour of Principal ComponentAnaysis(PCA).
Thetheory of PCA, withdl itsmodifications, isaccepted by alarge number of socid scientists
as away out from the complex problem of actual weight determination. The principal
componentsare congtructed asalinear combination of theavailablevariablesin suchamanner
that thevariance of thelinear combinationismaximized subject to theconstraint that thesum
of the squared coeffid entsmust beequal to unity. The PCA suggeststhat if the variances of
thedimend onindi ces and the respective co-variances amongst themsal vesarefound almost
equa, thewei ghtsof thosedimens ons, obtained through the co-efficient of thefirst principal
component will almost beequal . Onthe other hand, if therespectivevariancesand pair-wise
co-variances of thedimensonindicesarefound unequal, the principa component andysis
would supposedly provide unegqua weightsand themethod woul d probably be considered as
morerelevant. However, themajor difficulty of PCA isthat it pays much attention to the
variability of availabledaafor aparticular dimengon (indicator) and doesnot takeinto account
theactud explanatory power of that dimension (indicator). Thusfor PCA, morethevariability,
morewoul d bethe assigned weight toadimenson.

Theanaysisof principa componentsisvery much based upon variations of theindividual
dimensions. If variahility of aparticular DI isfoundto bevery high, in PCA, thisDI issupposed
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to havehigher weight in contrast to othersin determining the Fl value. However, evenif a
particular DI hashighest degreeof variability amongst dl, it doesnot ensurethat it hashighest
explanatory power inexplaning the dependent variable (e.g. thefina index). Aswelghtsare
meant to reveal degree of explanatory power, dealing with variability of aDI through PCA
would not sufficeto meet the requirement of explanatory power. Moreover, variability of a
particular set of variables can besignificantly different for different reasons.

Thisstudy istryingto offer an dternativemeasurein determining actua wei ghtsof anindex
and itscomprisng dimens onindiceswhichisbased on correl ation method. It proposesthat
theweightsof individua dimensions(or indicators) areactudly the proportion of their respective
‘averagecorrelation’ vaueswith that of thefina index and thismethodology of obtaining
actud weightsthrough * averagecorre ation’ va uesmight benamed asthelterativeAverage
Correlation Method (IACM). In accordancewith statistica texts, wemay define* average
correlation’ of aparticular variable (or dimension) asthe average value of itsall sorts of
correlations, i.e., itssimple correlation, itsortho-partia correlation (Mondal, 2008) andits
semi ortho-partial correlation(s), if any (Monda, Mookherjee & Pattanayek, 2017).

The detalled methodol ogy for understanding average corre aionanditssignificanceisgiven
below. Let DI1, DI2 and D13 arethree underlying dimension indices of acompositefinal
index. If itisassumed that the dimens on-indicesare mutually uncorre ated (i.e., thereisno
overlapping region among them), their exclusivecorrelation va ueswith thefinal index will
unambiguoudy betreated asther trueexplanatory power and thereforetheir repectivewe ghts.
However, if thosedimenson-indicesaremutually interrd aed, thenther variancesi.e, V(DI1),
V(DI2) and V(DI3)] and their pair-wise co-variances|i.e.,, COV(DI1, DI2), COV(DI1,DI3)
and COV(DI2,D13)] must havesomeeffectiverolein determining their respectiveweights.
Among thesethreedimensionindicesDI1 will havehigher weight than D12, and DI2 will have
higher weight than DI3if thecorrelation between D11 and DI2 isgreater than that between
DI1and DI3, and the corre ation between D11 and DI3isgreater than that between D12 and
DI3. Larger the difference between these correlations, larger will bethedifference of the
weightsof thedimeng ons. Thisweighting prind pleisbasad ontheassumptionthat thecorrdaion
between any twoindicesisdueto their interdependence and we may not have any specific
(and prior) knowledgeabout the nature of thisdependence. Thus, ahigh degreeof corrdation
between D11 and D12 issupposed to |ead towards higher weightsfor both of DI1 and DI2.
To eliminatethisproblem, simple corrd aionsbetween therespectivedimensionindicesand
thefina index cannot be used and the average correl ation of them with thefinal index, as
mentioned earlier, canbeused to determinetheir proper we ghts.

Asthefina index cannot becd culated unlessthe wel ghtsare determined and asthewei ghts
(or theaverage correl ations) cannot be cal culated unlessthefind index isdetermined, they
aretobecal culated s multaneoudy through aniterative process. The processstartswith some
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arbitrarily fixed weightsof theindividua indices. Onthebasis of theseweightsadevel opment
index isdetermined. Inthethird step average corrdationsof theindividua indiceswiththe
devel opment index areobtained and theseare used asweightsto arrive a the new devel opment
index. Inthenext step weareto havenew average correl aionsand new wel ghtsand thereby,
another new development index isto be obtained. The processisto berepeated until the
vauesof averagecorrelaionsdo convergetother earlier va uesand thefinad weightsalong
withthefina devel opment index areto becd culated. All thesecalculdions inrdaiontothis
method proposed, can be obtained only through the application of specific computer
programming. We have deve oped such a programming and on the basis of that, we have
performed theempirical analysisgiven below.

5. Concept of Average Correlation

Let ussupposethere aretwo interdependent explanatory variables X, and X, (depicted by
twocirclesX, and X, respectively in Figure 5.1) explaining thevariability of an explained
variableY (depicted by therectanglein Figure5.1) inathree-variable (oneexplained and
two explanatory) regression model. The explanatory power of variable X, isdecomposed
into two areas denoted by (1) and (1.2). The proportion of the area (1+1.2) in thewhole
rectangleexplainsthe squared simplecorrelationof X, withY, denoted by r 2. Similarly, the
explanatory power of variable X, isdecomposed into two areas denoted by (2) and (1.2).
The proportion of the area (2+1.2) in the whole rectangle explains the squared ssimple
correlationof X, with, denoted byr.?.

X

X

Fig. 5.1: Venn Diagramof Two Variables X, & X, (in Sets) - Showing the Corresponding Regionsof Simple
Correlation, Ortho-partial Correlation and theAverage Correlation

The proportion of area (1) only in thewhol e rectangle explainsthe squared ortho-partial
correlaion (Mondd, 2008) of X, withY, denoted by r(op)lz. Thispart explainstowhat extent
thevariability of Y isexplained by X1 a oneindependent of X,. Thus, if weregress X, on X,
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and taketheresidue (denoted by e, ) that will give usthat part of X1 whichisnot linearly
explained by X,. Now if Y isregressed onthise, ,, wehavethiscorrelaion r(op)lz. Therefore,
for variable X, we have squared ortho-partia correlation on the one hand, and squared
simplecorrddionontheother explainingthevariability of Y. Theaverage explanatory power
of thisvariable X, isjust the average of thesetwo squared correl aions. Symbalically, average

squared correl aion (or, simply average correlation) va uesof variable X isgiven by

D+1+1.2)
=
AndforvariableX., inasimilar manner, average explanatory power of itisjust theaverage of
itsortho-partia correlaion and smplecorrdation, bothin squared forms. Symbolicaly, average
squared correl aion (or, simply average correlation) va ues of variable X, isgiven by

2+(2+1.2)
B
L et ussupposetherearethreeinterdependent explanatory variables X, X, and X, (depicted
by circlesand ovd-shapesinFigure5.2) explaining thevariability of anexplaned variableY
(depicted by therectanglein Figure5.2) inafour-variable (oneexplaned and threeexplanatory)
regressonmodd.

X1 X2

S

X3

Fig. 5.2: Venn Diagram of Three Variables X , X, & X, (in Sets) - Showing the Corresponding Regions of
Simple Correlation, Ortho-partial Correlation, Semi Ortho-partial Correlation and the Average Correlation

We can havethe squared simplecorrel ation va ues of thesethreevariablesof X, X, and X,
in regions covered in the diagram as r? = (1)+(1.2)+(1.3)+(1.2.3), r? =
(2+(1.2+(2.3)+(1.2.3) and r2=(3)+(1.3)+(2.3)+(1.2.3).

Where, theregion of (1) ispurdy the non-intersecting exclusi ve squared correl ation part of
X, whichisthe'’squared ortho-partial correlation’ of X, with'Y, denoted by r , 2

©P1 "
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Thispart explainstowhat extent thevariability of Y isexplaned by X, aoneindependent of
bothX, and X,. Thus, if weregress X, on X, and X ,and teke theresidue (denoted by e, )
that will giveusthat part of X, whichisnot linearly explaned by either X, or X,. NowifY is
regressed onthise, ., wecan havethistypeof correlationr , 2 Thus, for variable X, the
‘squared ortho-partid correlaion’ isobtaned.

Ontheother hand, if weregress X, on X, and obtain theresidue (denoted by e, ), that will
giveusthat part of X, whichisnot linearly explained by X.. Nowif Y isregressedonthise,
wecan havethecorrelaion of Y withthat part of X, whichisnot linearly explained by X, the
squared of which can becalled * squared semi ortho-partial correlation’ , identified by the
region (1+1.2) and can be denoted by r Z. Thus, for variable X, we may have one
squared semi ortho-partial correlation.

(oP1

(SOP)1.2

Similarly, if weregressX, on X, and obtaintheresidue(denoted by e, ,), that will giveusthat
patof X, whichisnot linearly explained by X.,. Nowif Y isregressed onthise, ,, wecanhave
the correlation of Y with that part of X, whichisnot linearly explained by X, thesquared of
which can becalled * squared semi ortho-partial correlaion’ , identified by theregion (1+1.3)
and can be denoted by r(sopmz. Thus, for variable X |, we may haveanother squared semi

ortho-partia correlation.

Therefore, for variable X, we are having two ‘squared semi ortho-partial correlations’
separately and theseareidentified by theregions(1+1.2) and (1+1.3) in Figure5.2.

As argued earlier, the region of (1+1.2+1.3+1.2.3) isidentified as the ‘ squared simple
correlation’ of X, andsofor X, and X, respectively.

We are having threetwo-joint regionsand onethree-joint region for thisthree explanatory
variablemodel and theseareas can beaccommodated to define semi ortho-partial correation
vaues. Foringance, for thevariableof X, therearetwo semi ortho-partia correlationregions,
{1+(1.2)} and{ 1+(1.3)}; for X, thesemi ortho-partial correlation regionsare{2+(1.2)}
and {2+(2.3)}, and for X3, the semi ortho-partial correlation regionsare{3+(1.3)} and
{3+(2.3)}.

To computetheva ue of Average Corre aion (AvCor) for aparti cular variable, firstly, onehas
totakeaverageof al its* two-joint squared semi ortho-partid correlaion’ vauesand obtain
the* averagetwo-joint squared semi ortho-partial correlation’. Next, theaverageof al three
componentsi.e., the‘ squared ortho-partia correlaion’, the* averagetwo-joint squared semi
ortho-partid corrdation’ and the* squared simplecorrelation’ isto be computed and this
value isto be considered as ‘ average squared correlation’ value or simply the ‘average
correlaion’ vaueof the concerned variable.

For variable X, the‘ squared ortho-partid correlation’ of X, is: (1),
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The' averagetwo-joint squared semi ortho-partia correlation’ of X1is

{1+@2+1+@.3} _, 12 13
2 =5
and The‘squared simplecorrelation’ of X, is: [1+(1.2)+(1.3)+(1.2.3)]

Therefore, the® Average Squared Correlation’ of X1 canbedetermined as:

AVCOr(X )= 1+{1+(1.2)/2+(1.9)/ 2} ;{1+ (1.2)+ (1.3 +(1.2.39)}

Or, AvCor(X,) =1+(1.2)/2+(1.3)/2+(1.2.3)/3

Similarly, the* Aver age Squared Correlation’ of X, canbeobtained as
AvCor(X,) =2+(1.2)/2+(2.3)/2+(1.2.3)/3,

andthat of X, as

AvCor(X,) =3+(1.3)/2+(2.3)/2+(1.2.3)/3

An extended analysiswith fivevariables(i.e., four explanatory and oneexplained) and a
generdized andysiswith (k+1) variables(i.e., k explanatory and oneexplained) inundersanding
thedefinition of ‘ averagesquared correation’ (AvCor) can also be prepared.

1. Results: Sudy of Urbanization for the Census-unitsof the Region

We have computed the TCI, Al and GUI vauesfor all the corresponding census-unitsof 6
sdl ected blocksof the backward region and some of thoseva uesare presentedintableshere
and in appendices. We have shown the values of TCI for arepresentative selection of 25
census-units, belonging to the bl ocks of Kharagpur 1, Barjoraand Kashipur for the period
1991 - 2011 whi ch are obtai ned under the applications of EWP, PCA and IACM respectively
inAppendix TableAT 3. Similarly, in TableAT 4 there, theobtaned valuesof Al for the
samecensus-units, ca culated under three methods (for the same study-period) are shown. In
Table6.1 here, however, thecompositeindex valuesof GUI, for those sel ected census-
units, over the same period are presented. We have sdl ected five censusunitseach fromthree
different blocksbel ongingto threedifferent distri ctsfor the censusyear 2011 and fivecensus-
unitsfromthe Kharagpur 1 block of Paschim Medinipur district for theyears2001 and 1991.

Now to makeasummary presentation of the entirestudy, wehave sdectedfivetop perfor mer
census-unitsof theentireregion onthebas sof their GUI vad uesattained in 2011 censusand
a0 havetriedtomakeatrend andysis of the sameunitsin accordancewiththeir GUI vaues
of 1991 and 2001. The results obtained are shown in Table 6.2 and the trend analysisis
presentedinChart 6.1, inwhichitisshownthat Adraof Puruliadistrict hastopped thelist
in each censusin terms of GUI but the movement along timeis seemed to be convex (i.e.,
0.733in 1991, 0.589in 2001 and 0.685in 2011).
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Table 6.1: Computation of GUI for the Census-unitsin EWP, PCA and IACM respectively,
A Representative Picture with 25 Units under 3 Censuses

NAME of the
VILLAGE
BLOCK- UNITS/
Serial D'SXE'DCTS WISE NON- GUI GUI GUI
No. | /0o s | SERIAL | MUNICIPAL | (EWP) | (PCA) | (IACM)
No. TOWNS/
CENSUS
TOWNS
Paschim 2011
1 | Medinipur 1 | ABHOYANAGAR | 0140 | 0319 0.222
KGP1
2 KGP1 2 AGARPARA 0174 | 0332 0.277
3 KGP 1 3 AJABGAR 0127 | 0231 0.198
4 KGP 1 2 AJABPUR 0196 | 0377 0.304
5 KGP1 5 AJODHYAGAR | 0242 | 0555 0.410
6 Bankura
BARJORA 1 AMTHIA 0067 | 0122 0.100
7 | BARJORA 2 ARJUNI 0026 | 0069 0.040
8 | BARJORA 3 ASANSOLA 0167 | 0383 0.270
ASHURIA
9 | BARJORA 4 MADHABPUR | 0254 | 0472 0.368
10 | BARJORA 5 BAGULI 0190 | 0342 0.272
Purulia
1| e 1 ADALI 0068 | 0112 0.094
12 | KASHIPUR 2 ADRA (NM) 0542 | 0740 0.685
13 | KASHIPUR 3 AGARDI 0188 | 0278 0.245
14 | KASHIPUR a AGRABAD 0083 | 0143 0122
15 | KASHIPUR 5 AGUIBAD 0135 | 0252 0.206
Paschim 2001
16 | Medinipur ABHOYANAGAR | 0133 | 0210 0.187
1
KGP1
17 KGP 1 2 AGARPARA 0101 | 0168 0132
18 KGP 1 3 AJABGAR 0165 | 0275 0.249
19 KGP 1 2 AJABPUR 0081 | 0087 0.094
20 KGP 1 5 AJODHYAGAR | 0188 | 0345 0.285
Paschim 1991
21 | Medinipur 7" | ABHOYANAGAR| 0075 | 0093 0.105
KGP1
22 KGP1 2 AGARPARA 0058 | 0086 0.088
23 KGP1 3 AJABGAR 0131 | 0218 0.198
24 KGP 1 2 AJABPUR 0128 | 0181 0.183
25 KGP 1 5 AJODHYAGAR | 0061 | 0078 0.087

Source: Calculated by the Author on the basis of Selected Census Data

[16]




Table 6.2: Top Five Census-units of BR in 2011 Census, in terms of their GUI values (all
IACM) and their Performances in 2001 and 1991 Censuses

Mookherjee, Pattanayek & Mondal

SERIAL | DISTRICTS CENSUS- | GUI | GUI | GuUI

NO. | ANDBLOCKS UNITS | (1991) | (2001) | (2011)
KASHIPUR

1 (PURU) ADRA 0.733 | 0589 | 0.685
BARJORA

2 (BANK) BARJORA | 0585 | 0537 | 0.678

GARH 1 (PASCH
3 MED) GARHBETA | 0685 | 0543 | 0.675
KHATRA
4 (BANK) KHATRA | 0495 | 0460 | 0.601
KGP 1 (PASCH KALAI
5 MED) KUNDA | 0480 | 0.494 | 0.600

Source: Calculated by the Author on the basis of Selected Census Data

Chart 6.1: Trend of GUI for Top 5 Performers among the Census-units of the Backward
Districts over three selected Census Years
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Source: Calculated by the Author on the basis of Selected Census Data and Table 6.2

Theother top performersin 2011 in GUI are Barjora, Garhbeta, Khatraand Kalai Kunda
respectively, asobtained from the analysisand thei r urbani zation trendsare al so presented.
However, in Table 6.3 we haveenlisted the namesof poor performing census-unitsbel onging
todifferent blocksat three different censusesand for this purposewe haveidentified five
census-units each from the censuses. Thereare not too many common namesin thelist of
census-unitsthat secured the bottom most positionsandtheir respective GUI vaues, ascame
out are negligible (varying between 0.005 and 0.046).
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Table 6.3: Bottom Five Census-units of BRin 2011, 2001 & 1991 Censuses respectively in
terms of their GUI values (all IACM)

CensusY ear Block Census-unit GUI
2011 BARJORA BANSOL 0.046
2011 BARJORA ARJUNI 0.040
2011 GARH 1 CHANDRAPUR 0.037
2011 GARH 1 BARA RANGTIA 0.037
2011 GARH 1 DARKHOLA 0.036
2001 KGP1 RATHBAR 0.029
2001 GARH 1 DARKHOLA 0.025
2001 BARJORA BANSOL 0.018
2001 KGP1 JAMJURI 0.015
2001 GARH 1 GARKI 0.008
1991 JHALDA 2 MAHUDA 0.017
1991 GARH 1 SIMLABADA 0.015
1991 KASHIPUR BALARAMPUR 0.014
1991 GARH 1 DHANYARDIHA 0.010
1991 KGP1 HAJCHAK 0.005

Source: Calculated by the Author on the basis of Selected Census Data

Results: Sudy of Urbanization for the Blocksof theBackward Region (BR) interms
of Block-level Urbanization Index (BUI)

Thedetaled block leve urbanizationandysisfor the entire backward regionispresentedin
theTable6.4 andinthe Charts6.2 and 6.3. It isobtained from Table 6.4 (Note: BUI is
caculaed asanaverageof al GUI va ues, obtained for the census-unitsbe ongingtoaparticular
block) that the block of Kharagpur 1 has performed better than the other blocksin terms of
Block-leve Urbanization Index (BUI). In 2011, K haragpur 1 obtained BUI as0.280, followed
by

Table 6.4: Pattern of Urbanizationin 6 Selected Sample Blocks, belonging to 3 Districts

of BR in terms of BUI for the Study Period

Serial BUI BUI BUI
No. BLOCKS/YEARS | (1991) | (2001) | (2011)
1 KHARAGPUR 1 0.130 0.217 0.280
> GARHBETA 1 0.093 0.145 0.201
3 BARJORA 0.152 0.190 0.253
4 KHATRA 0.104 0.144 0.220
5 KASHIPUR 0.122 0.197 0234
6 JHALDA 2 0.126 0.200 0.243

Source: Calculated by the Author on the basis of Selected Census Data
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Chart 6.2; Pattern of BUI for 6 C D Blocks Selected from 3 Backward Districts of W B in
Composite Bar Diagram over the selected three Census Years
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Source: Calculated by the Author on the basis of Selected Census Data and Table 6.4

Barjora(BUI 0.253) and Jhalda 2 (BUI 0.243) and these three blocks have occupied thetop
threepositions. In 2001 Kharagpur 1 (BUI 0.217) wasfollowed by Jnalda2 (BUI 0.200)
and Kashipur (BUI 0.197) in top three. In 1991, however, the top three positions were
captured by Barjora (BUI 0.152), Kharagpur 1 (BUI 0.130) and Jhalda 2 (BUI 0.126)
respectively. In Chart 6.2 the BUI values obtained by the blocks at different periodsare
shownincompoasitebar diagram antit he psto understand the changesin BUI by each block
ineach censusyear. However, in Chart 6.3 theurbani zation trends of thesix blocks concerned
over thedecades are presented and all arefound risngwithlittlevariationsintheir respective

slopes.

Chart 6.3; Trends of BUI for C D Blocks Selected from 3 Backward Districts of W B over
the selected three Census Years
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Source: Calculated by the Author on the basis of Selected Census Data and Table 7.4
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Results: Sudy of Urbanization for theDistrictsof theBackward Region separately
intermsof District-level Urbanization | ndex (DUI)

Thedigtrict level urbanization study of the backward regionispresentedin Table 6.5 from
whichit appearsthat thedistrict of Bankurahas occupied thetop most positionin2011in
termsof Didrict-level Urbanization Index (DUI) (Note: DUI iscd culated asan average of
obtained BUI va uesfor the sel ected bl ocksbel onging to aparticular district). In 2011, Bankura
has obtained DUI as0.239, followed by Purulia(DUI 0.237) and Paschim Medinipur (DUI
0.235). These DUI values of 2011 areobtained in close proximitieswhich imply that the
districtsof thebackward region are showing homogeneous pattern of urbanization. In 2001,
Puruliawasalittle bit ahead (DUI 0.198) than the other two, whereas, in 1991, Bankura
again got thetop position by securing DUI as0.131. Thesevauesof DUI are seemedto be
very low if we consider thegreater perspective of urbanization features, thoughthereisan
increasing trend observed for all thethree digtrictsover thestudy period asshowninChart
6.4.
Table 6.5: Pattern of Urbanization in 3 Districts of BR in terms of their DUI Values
over the Study Period of Three Decades

Serial DISTRICTS/
No. VEARS DUI (1991) | DUI (2001) | DUI (2011)
PASCHIM
1 MEDINIPUR 0109 | 0.177 (62%) | 0.235(33%)
2 BANKURA 0131 | 0.170(30%) | 0.239 (41%)
3 PURULIA 0.123 | 0.198(61%) | 0.237 (20%)

Source: Calculated by the Author on the basis of Selected Census Data

Note: Figuresin the parentheses indicate per cent increase in the value over previous census year
Chart 6.4: Trend of DUI for 3 Backward Districts of West Bengal on the basis of Sample

Blocks over the Selected Census Years
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Source: Calculated by the Author on the basis of Selected Census Data and Table 7.5
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InTable6.5, it isobserved that Bankura'srate of growthin DUl isobserved asrelatively
higher during 2001-2011(i.e., 41 %) than what wasduring 1991-2001 (i.e., 30 %). Onthe
contrary, Paschim Medinipur’ srate of growth of its DUI wasfound much higher in 1991-
2001 (i.e., 62%) than that achieved during 2001-2011 (33%), andinasimil ar trend, Purulia's
rate of growthinitsDUI wasashigh as61% during 1991-2001 but fell drastically to 20%
during 2001-2011.

Results: Sudy of Urbanization for theDidrictstaken together (of theRegion) through
Construction of Backward Region Urbanization I ndex (BRUI)

Ananays son urbani zation i spresented for the entire backward regi on through computation
of BRUI inaggregation. It isobtained that the BRUI for theregion standsat 0.237 a 2011, in
which the component of TCI is 0.218 and that of Al is 0.264 and these two have their
scheduled weights. As Table 6.6 displays, BRUI was 0.181 in 2001 and 0.119in 1991,
indicating agradua upward movement over the decades. However the contributionof Al in
determination of BRUI hassignificantly changed from the period of 1991-2001 to 2001-
2011 (anincrease of 70%isobserved). During thedecade of 1991-2001, theimportance of
Al wasmuch lower in comparison to TCI, whereas the situation just got reversed during
2001-2011 and Al has started to dominate the urbanization scenario (Ref: Chart 7.5).
Table 6.6: Pattern of Backward Region Urbanization over Three Decades of Censusin
terms of TCI, Al and BRUI values (in aggregates)

ENTIRE COVERED REGION | 1991 2001 2011
TCl 0.127 | 0.198(56%) | 0.218 (10%)

Al 0.107 | 0.155(45%) | 0.264(70%)

BRUI 0119 | 0.181(52%) | 0.237(31%)

Source: Calculated by the Author on the basis of Selected Census Data
Note: Figuresin the parentheses indicate per cent increase in the value over previous census year
Chart 6.5: Trendsof BRUI, TCl and Al for the Backward Region of West Bengal asa
wholefor the Selected CensusPeriod (1991 - 2011)
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Source: Calculated by the Author on the basis of Selected Census Data and Table 6.6
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InChart 6.6 wehavetried to show thepatern of urbanizationfor theentire backward region
through diagram of composite cones. Actudly the heights of the respective conesdo matter
and one can have abetter understanding of the situati on through | ooking at the height of the
cones. Itisobservedthat, in 1991 and in 2001, the conesrepresenting TCI were higher than
therest twoindices, though theaveragehe ght of al threewas much higher in2001. In 2011,
ontheother hand, the conerepresentingAl wasfoundlonger than the other two signifyingits
growingimportanceover time.
Chart 6.6: Pattern of Urbanization in the BR of WB (in aggregates) in Terms of TCI, Al &
BRUI, for last three Census Years in Composite Cones
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Source: Calculated by the Author on the basis of Selected Census Data and Table 6.6
7. Conclusion: Findingsand I nter pretations

Inthisfina section of thearticle, asummary of theentire study d ongwithmgor findingsare
presented. We have shown the obtai ned GUI va ues of therespective census-units bel onging
to sdected blockswithinthethreechosendistricts. A “ block-wiseurbanization’ anaysisthrough
aggregation of GUI vauesof al thecensus-unitsthereinand a’ digrict-wise' andysisthrough
aggregation of theblock level vd uesthereinisdone sequentidly and theresultsare presented
herebothintabular formsandindiagrams. At thenext step, agenerdized pictureof * backward
region urbanization’ intermsof BRUI anditscomponents TCI and Al are presented through
theaggregation of thecomputed GUI va ues of the sampledistrictsand it showsthe movement
of BRUI, TCl andAl over | ast three census decades.

The mgor findings of thisandysiscan be summarized asfollows- (a) Thethreedistrictsare
[22]
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identified asbackward intermsof urbanizationstatusastheir overall DUI vauesarevery low
in comparison to other sel ected districts of West Bengal asobta ned elsewhere. (b) Thereis
avast gap prevailingin GUI values between thelimited number of censustownsandthelarge
number of village unitsfound inaparticular block of any backward regiondirict. Thecensus
townsarerddivey affluent and richin having urban facilitiesto alarger extentinthisregion
than other regions. Thiswidespread gap between thesetwo types of census-unitsisamatter
of great concernand thishigh leve disparity isseemed to be one of the mgor causes of low
urbanizationinthisarea. (¢) Aswehaveobta ned, the backward region districts, particularly
Bankuraand Purulia, have continued to show low rates of urban growth over the decades
which arecons derably bel ow the state-average and indi catelarge-sca e net out-migration.
Policy-makershavetotakeinto account thispoint and necessary measures areto beenforced
to curb down thissort of out-migrationfromthesedistricts.
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Mookherjee, Pattanayek & Mondal
Appendices

Table AT 1: CD Blocks of the district of Paschim Medinipur with number of Census
Townstherein in 2011& 2001, Rate of Growth of Census Towns and per cent of Urban
Population in the Respective Blocksin 2011 Census

NUMBER | NUMBER | INC
BLOCKS OF OF OF (IN RG TOT 1 o4 OF URB
PASCHIM TOTPOP| URB
MEDINIPUR | CENSUS | CENSUS | CT) | (CT) | g 5y | pop POP
EDINI| TOWNS | TOWNS | (2001 | (2001- (BLOCK)
(including (2012) (BLOCK)
HARGRAM) | €DIN | €DIN | To | 2011) ooLD (2011)
2011 2001 | 2011)
Garhbeta 1 2 0 2 - 228513 | 10274 450
Garhbeta 3 3 1 2 | 20000 | 169528 | 20719 1222
Kharagpur 1 2 1 1 | 10000 | 258040 | 92079 35.68
Debra 1 1 0 000 | 288619 | 13784 478
Narayangarh 1 1 0 000 | 302620 | 9007 298
Dantan 1 1 0 1 - 172107 | 6186 359
Binpur 2 1 0 1 - 164522 5724 3.48
DISTRICT
TOTAL 1 4 !

Source. Census of India, 2001 and 2011; Own Calculation

Table AT 2: Calculation of Combined Index for the Blocks (CIB) of Paschim M edinipur
District and Selection of Two Sample Blocks

RG(CT) | INC(N | MU i% OFURB | ey 5 ror | SOmPIned
BLOCKS (2001 - CT) (2001 | . N % of Urban
2011) TO 2011) increasein | (BLOCK) Population) the Blocks
CTs) (2011) (CIB)
Blockswith at least 1 CT in 2001
Garhbeta 3 200 2 1 12.22 0.28 0.64
Kharagpur 1 100 1 0.5 35.68 1 0.75
Debra 0 0 0 478 0.05 0.03
Narayangarh 0 0 0 2.98 0 0
Blockswith no CT in 2001
Garhbeta 1 - 2 1 45 0.05 0.52
Dantan 1 - 1 0.5 3.59 0.02 0.26
Binpur 2 - 1 0.5 3.48 0.02 0.26

Source. Census of India, 2001 and 2011; Own Calculation
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Table AT 3: Computation of TCI for the Census-unitsin EWP, PCA and IACM
respectively, A Representative Picture with 25 Units under 3 Censuses

oo | T
wise UNITS) INDEX | | \oex | INDEXOF
| DISTRICTS | Serid OF PROP OF TCI
Serial ; NON- OF POP . TCcl | Tal
No AND No.in | yiynicipaL | TOTA | pengT | MMWINNA - peyvpy | (pepy | (1ACM
: BLOCKS | Censu TOWNS/ LPOP | S50 | (PMMWNA )
N CENSUS (ITP) )
Years
TOWNS
Paschim
1 Medinipur | 2011 | ABHOYANAGA | 4165 | 01600 0.1149 01001 | 0.1124 | 0.1099
KGP 1 1 R
2 KGP 1 2 AGARPARA 0.0043 | 0.1083 0.7496 0.0874 | 04712 | 03751
3 KGP 1 3 AJABGAR 00133 | 00922 0.3490 0.1515 | 0.2315 | 0.1906
4 KGP 1 4 AJABPUR 00384 | 0.1645 0.6546 0.2858 | 0.4343 | 0.3578
5 KGP 1 5 AJODHYAGAR | 00326 | 0.0392 0.9226 0.3315 | 05611 | 0.4376
Bankura 2011
6 BARIORA L AMTHIA 00325 | 00675 01132 0.0710 | 0.0889 | 0.0802
7 BARJORA 2 ARJUNI 0.0028 | 00115 0.0000 0.0048 | 0.0033 | 0.0043
8 BARJORA 3 ASANSOLA 0.0449 | 0.0602 0.3281 0.1444 | 02163 | 0.1780
ASHURIA
9 BARJORA 4 MADHABPUR | 00207 | 00832 0.9536 0.3358 | 0.5760 | 0.4470
10 BARJORA 5 BAGULI 0.0589 | 0.0988 0.5156 0.2244 | 0.3391 | 0.2784
Purulia 2011
| agibor L ADALI 00132 | 00115 0.0130 0.0126 | 0.0126 | 0.0125
12 | KASHIPUR 2 ADRA (CT) 0.7478 | 0.1700 0.9969 0.6382 | 0.7528 | 0.6754
13 | KASHIPUR 3 AGARDI 0.0531 | 0.0904 05176 0.2204 | 0.3373 | 0.2754
14 | KASHIPUR 4 AGRABAD 0.0305 | 0.0329 0.1153 0.0596 | 0.0813 | 0.0697
15 | KASHIPUR 5 AGUIBAD 0.0078 | 0.0475 0.4998 0.1850 | 0.3088 | 0.2432
Paschim
16 Medinipur | 2001 | ABHOYANAGA | 55140 | 01434 0.2836 0.1470 | 02085 | 0.1775
KGP 1 1 R
17 KGP 1 2 AGARPARA 0.0045 | 0.1134 02142 0.1107 | 0.1555 | 0.1343
18 KGP 1 3 AJABGAR 00122 | 0.0846 0.7457 0.2808 | 0.4643 | 0.3674
19 KGP 1 4 AJABPUR 0.0257 | 0.1103 0.0702 0.0683 | 0.0729 | 0.0730
20 KGP 1 5 AJODHYAGAR | 0.0275 | 0.0330 0.7853 0.2819 | 0.4775 | 0.3723
Paschim
21 Medinipur | 1991 | ABHOYANAGA | 45194 | 01167 0.1571 00951 | 01236 | 0.1111
KGP 1 1 R
2 KGP 1 2 AGARPARA 0.0035 | 0.0894 0.1999 0.0976 | 0.1410 | 0.1200
23 KGP 1 3 AJABGAR 0.0087 | 0.0606 0.6058 0.2250 | 0.3750 | 0.2956
24 KGP 1 4 AJABPUR 0.0288 | 0.1234 04204 0.1909 | 0.2840 | 0.2364
25 KGP 1 5 AJODHYAGAR | 0.0260 | 0.0312 0.1417 0.0663 | 0.0958 | 0.0801

Source: Calculated by the Author on the basis of Selected Census Data
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Table AT 4: Computation of Al for the Census-unitsin EWP, PCA and IACM
respectively, A Representative Picture with 25 Units under 3 Censuses

NAME of the
Block- VILLAGE
wise UNITS/
Serial DISXﬁ:DCTS Serid NON- Al Al Al
No. BLOCKS No. in MUNICIPAL (EWP) | (PCA) | IACM)
Census TOWNS/
Years CENSUS
TOWNS
Paschim 2011
1 M edinipur ABHOYANAGAR | 0.179 0.560 0.386
1
KGP1
2 KGP 1 2 AGARPARA 0.061 0.170 0.134
3 KGP1 3 AJABGAR 0.102 0.229 0.210
4 KGP1 4 AJABPUR 0.106 0.310 0.224
5 KGP1 5 AJODHYAGAR 0.153 0.548 0.369
Bankura 2011
6 BARJORA 1 AMTHIA 0.062 0.160 0.128
7 BARJORA 2 ARJUNI 0.048 0.145 0.092
8 BARJORA 3 ASANSOLA 0.189 0.576 0.405
ASHURIA
9 BARJORA 4 MADHABPUR 0.171 0.352 0.253
10 BARJORA 5 BAGULI 0.156 0.345 0.262
Purulia 2011
11 K ASHIPUR 1 ADALI 0.123 0.228 0.214
12 KASHIPUR 2 ADRA (CT) 0.446 0.726 0.700
13 KASHIPUR 3 AGARDI 0.155 0.209 0.201
14 KASHIPUR 4 AGRABAD 0.107 0.215 0.200
15 KASHIPUR 5 AGUIBAD 0.084 0.186 0.151
Paschim 2001
16 M edinipur ABHOYANAGAR | 0.120 0.216 0.201
1
KGP1
17 KGP1 2 AGARPARA 0.092 0.182 0.129
18 KGP1 3 AJABGAR 0.048 0.056 0.074
19 KGP 1 4 AJABPUR 0.093 0.102 0.125
20 KGP1 5 AJODHYAGAR 0.093 0.192 0.158
Paschim 1991
21 Medinipur ABHOYANAGAR | 0.055 0.058 0.097
1
KGP 1
22 KGP 1 2 AGARPARA 0.019 0.023 0.042
23 KGP1 3 AJABGAR 0.036 0.035 0.055
24 KGP1 4 AJABPUR 0.065 0.061 0.104
25 KGP1 5 AJODHYAGAR 0.055 0.058 0.097

Source: Calculated by the Author on the basis of Selected Census Data
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