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Level Analysis

Introduction

THIS dudy atempts to highlight the rdaive dgnificance of dfferet demogrgphic and
devdopmat fedtars in influendng the ddridt levd pettems of populaion gonth in Inda
duing 1981-91. Due to nonravalahility of mesaures like par capita gross domedic product
a the ddrict levd to reflect regiond agpedts of ovardl economic devdopment, this Sudy firdly
didts indices depiding sedtord asgpads of economic devdgpmat. Smilaly, we find thet the
cHa on besc componants of populaion gronth, viz, netrd and migraiond  componants, &
ddrid levd, is d0 laking This dudy, therdforg atempts to evdve an index degaiding
neturd gromth patentid besad on some besc damogrgphic paramees like fatility, mortdity,
contraogation and matitd pettemn & the digridt levd. Therday, the sudy highlights the linkages
between populaiion growth and the componants of deviegpment.

The Problem

Svad dudies (Nalove and Sthuitz 1970, Hdler 1976, Wheder 1980, Barum ad
Mohted 1982) ssuggest thet Smultangty biss because of adions and interactions among
the audd demogrgphic vaiddes viz, fetility, mordity and contreception, must be
aooounted for in any srudturd andlyss Interaction between fertlity, mortdity, contraception
ad maitd petans ae bedcdly reponsble for vaidions in the ndurd growth
componat of popdaion gomh. It is posshe tha diffeat aed units ravardng on
dfferat sdions of damogrgphic trandtion trgedtory mey reut into Smilar population
gomh rates but entirdy different neturd grovth patentids in the fuiure Thus linkages of
presat popdldion gromvth rates with lagged indicators of natud growth potentids and
migraion componat of the population groath, which are largdly influenced by the devdop-
ment pettans and thar ssdtord agpedts are intended to be highlighted in- the presant qudyy.
The demogrgphic growth patentid a the didrict levd is besed on the four besic damographic
paramegersfor which the daaare avalablefor the beginning years of the decade 1981 -91
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The devdopmentd fadars in literature have been conveniently termed as fundamentd
sdo-economic, adturd and srudurd chenges concomitart to the devdlopment prooess
The conogptudisation and conardtistion of the regjond devdlopment indicators beoome il
more dfficut because of devdopmat bang a mult-dmesond phenomenon. This sudy
hes evdved indices of economic devdopmat & the ddrict levd bessd on seved
Oevdopmentd vaiddes usng a mutrvaiae fedor andyticd goproech (Gulai 1991). This
mehod hes an edge over ather as it doviaes the hypathesi's about the groupings of rdated
vaiadeson apriori bess

Data

A vedor of fourteen devdopmant indicators for 340 didridsunion taritaries of Inda is
sHected to highlight the aggregete and sectordl agpedts of development process The deta for
developmentd indicators is primarily drawn form CMIE report (1982) and on
damogrgphic indicatars from a saries of oocesond pepars of the Office of the Regidrar
Gagd o Indain 1984 ad 193. The daa on 18 devdopmentd and 4 demogrgohnic
vaiddes ae avadlade for 340 dgridsunion tearitories exduding the ddrids of Assam ad
other 9x sdaly daes over the north-eediem region like Arunechd Pradesh, Manipur, Tripura
ec, and digrids of Jammu and Kashmir bedcdly because of nonravaileblity of detaon key
parangears under the purview of the presant gudy. The badic indicators refledting the sectoral
aspects of development are agricultural, industrial and metropolitisation adtivities a the
district level. A summary of the selected indicators alongwith their desxiptionis
provided inthe Appandix.

The dda on gphic varigdles varying over 340 didrids patans to aduded aude
hbirth rate (CBR), prdoghility of dying before age 2 (PDBT), propartion of maried fardes in
the age group 1519 (PRMYA) and couple pratection rete (CPR). The didted factor scores
reflect the neturd growth potentid & the digrict levd. A oecrum of digpersions a regiond
anddl Indalevd isprestedin Tedle 1

Analyss

Udng the Fedorid Approach (Haman, 1960) the evalved fadtor dructures of the
devdopmeantd vaiadles and the demogrgphic vaiades are presated in Tadles 2 ad 3
repediivdy. Subssouently fadtor soores are celaulated uiilisng the fadtor loedings and ather
paandric edimates of the vaimax rotated factor drudures The didted fador soores
represting key dmensons of the devdgpmentd vaiiddles and naturd grovth potentid, are
utlisadin highlighting linkages between population gronth rates and the diated factor scores.

Elidted Factors

A paus o the evavad vaimax fadtor solution in Table 2 hdps in identification of the firgt
fadtor as 'Agicutud Adivity (AGDI) as its loedngs on agicuturd vaiaddes like pa-
hectare fatilissr consumption (PHFC), per capita food production (PCFP), par catt gross
imoated area to gross aropped area (PGIAGCA), par cant net area sown to geogrgphicd area
(PNASGA), ec. aremuch higher compered to ather variables under sudy.
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TABLE1: SSECTURM OFDISFERSON OF H . ECTED VARABLES
DGR NGP OoD1 AGO! INDI METDJ DEN
(@] 4] (3 (4) ®) (6) ™
All India
MAX 58.83 221 3.98 4.97 3.74 7.45 31651.0
MIN 5.05 -3.46 -1.11 -1.20 -2.15 -1.22 2.0
MFAN 2342 002 o 025 002 -0 15 5R1 A
SD(o) 7.35 1.06 0.76 0.93 1.04 1.09 2368.6
Northern Regioi i
MAX 50.64 2.12 3.19 4.97 2.56 6.68 4178.0
MIN 13.08 -1.58 -1.11 -0.78 -2.15 -1.22 2.0
MEAN 2536 0.12 0.36 1.00 -0.08 0.12 3238
SD(o) 7.84 0.98 1.02 1.59 0.94 1.32 688.3
Centra Region
MAX 5092 221 122 174 1.98 1.78 798.0
MIN 5097 -0 84 -110 -1.10 -178 -1.21 240
MEAN 25,58 0.93 -0.32 0.16 -0.52 -0.56 286.4
SD(o) 6.15 0.67 0.46 0.60 0.73 0.60 201.2
Western Region
MAX 55.89 0.22 351 1.02 3.74 7.14 13644.0
MIN 10.92 -2.18 -0.77 -1.20 -0.95 -1.01 23.0
MFAN 23972 -0 /7 033 n14 071 0320 502 3
SD(o) 8.16 0.59 0.70 0.50 0.89 131 2005.8
Southern Region
MAX 58.83 048 241 1.86 3.20 391 25123.0
MIN 5.05 -3.46 -0.51 -1.09 -0.71 -0.79 102.0
MFAN 19.08 -0.85 0.3 0.10 0.81 0.21 830.8
SD(o) 8.16 0.86 0.55 0.60 101 0.90 3188.7
Eastern Region
MAX 30.41 1.18 3.98 0.88 3.04 7.45 31651.0
MIN 6.33 -2.80 -1.01 -1.18 -1.52 -1.15 64.0
MEAN 2295 0.10 -0.37 -0.16 -0.37 -0.50 1008.6
SD(o) 4.31 0.79 0.70 051 0.89 1.17 4035.7
PMFYA PDRT CRR CPR LIKR 11TCY FHHI
(9 9 (20 (11) (12 (13) (14
All India
MAX 86.40 224.00 45.54 58.80 100.00 81.00 7942.0
MIN 4.30 33.00 21.83 6.40 0.00 11.00 0.0
MEAN 47.85 12521 36.38 2453 20.57 34.26 1246.0
SD(a) 2140 36.97 4.02 11.09 11.09 12.79 924.1
Northern Region
MAX 83.90 203.00 45.12 41.20 94.00 65.00 1773.0
MIN 850 63.00 29 66 6.40 0.00 12.00 0.0
MEAN 4456 12525 38.09 24.69 20.97 32.98 952.0
SD(a) 2268 33.28 3.07 9.16 16.70 11.63 352.2

Teble1 (contd. onp. 202)
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Table 1 (contd.fromp. 201)
PMFYA  PDBT CBR CPR URB Uty BH
® 9) (10) ) 12 w3 @
Centrd Region
MAX 86.40 224.60 4554 35.20 76.00 52.00 7942.0
MIN 2400 81.00 33.35 7.40 2.00 11.00 405.0
MFAN 206 15686 2003 17 80 18 33 2768 12757
SD(o) 1574 29.65 2.80 7.05 13.38 787 10719
Western Region
MAX 64.10 174.00 40.80 58.80 100.00 68.00 5174.0
MIN 1040 67.00 24 .41 2210 8.00 2300 5180
MEAN 3491 113.73 34.03 38.94 26.42 4351 1068.7
SD(0) 15.02 2721 3.55 3.76 17.34 867 7147
Southern Region
MAX 7460 157.00 39.32 56.40 100.00 81.00 7332.0
MIN 430 33.00 22 59 910 500 19.00 1590
MEAN 36.18 94.57 32.84 29.25 24.60 4216 1798.8
SD(0) 2033 26.74 3.61 8.74 16.58 16.16 1226.4
Eastern Region
MAX 80.80 175.00 41.69 41.50 100.00 69.00 2198.0
MIN 1490 48.00 21.83 6.90 3.00 16.00 453.0
MFAN 5076 11625 35 99 10 38 14 83 2N 53 10012
SD(a) 18.86 27.96 3.23 9.83 15.43 995 3805
TABLE2: VARMAX ROTATED FACTORSTRUCTURE
Variable Factor loadingonvariables ~ Commonality
I(AGR.) 11 (IND) 111(SER).
1. PNASGA .52 (.19) .36 (.20) -.26 (.06) 46
2. PGIAGCA 73(.27) -.18 (.09) .02 (.00) .56
3. PHFC .85(.32) 24 (.13) .10 (.02) .79
4. RO .83(.31 -.00 (.00) -.09 (.02) .70
5. ANR -.54 (.20) .31 (.18) -.00 (.00) .39
6. PVE 40 (.15) .62 (.35) .34 (.08) .66
7. BHRAP -.05 (.02) .52 (.29) -.12 (.03) .28
8. ADEHLP -.10 (.04) .60 (.34) .38 (.09) .51
9. RBCA -.01 (.00) 21 (.12) .72 (.18) .56
10. BOALP .02 (.01) .07 (.04) .79 (.20) .63
11. R3BD .01 (.00) -.07 (.04) .94 (.23) .88
12. RBASS -.04 (.01) -.18 (.10) 77 (.19) .63
13. LUTPIP -.16 (.06) .56 (.31) .61 (.15) 71
14. URBPIP -.00 (.00) 22 (.12) .81 (.20) 71
EogenVdue 271, 177 400

Nate: Vduesin brackesarethefactor soore codffidents
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The ssoond fador is identified as 'Indudrid Adivity' (INDI) because of its predominant
condlituing vaiades bang extat of employmeant in fadtories (ADEFRLA), employmant in
houshald indusry per lakh of populdion (EHHIPLP), extet of dedrrification (PVE), and extent
of literacy (LITPTP).

Thethird factor isidentified as'Service Sector Activity' (METDI) because of its
rdaivdy hich ad podtive fadtor loedings on ubanizaion (URBPTP), literacy (LITPTP),
bank advancesto savice sector (FCBASS), per capitalbank depodits (PCBD), e

The aggregate devdopment index (OD) is evaved by assgning weghts to the sectord
fadtor soores in proportion to the dgen vaues of the three factors It may be of interest to
mention that the pattern of weightsisin close correspondence with the conventiona
Jooroech of asdoning wadhts to different sectors in proportion to thar parcantape contribution
towads the GDP, viz, agiadtud (32), menufaduing (21) and the savicss (47).
Ineetingly, the rak ordar corrddion betwean the apgrendte devdopmeant index and per
Capita gross domedtic product a e levd tums out to be .96 refledting the efficacy of the
didtedindicesof devdlopmat.

A paus o the fador drudure in Teble 3 renders the identification of the factor as
Naud Growth Patetid' (NGP) as its loadings on fatility (CBR), mortdity (CHM),
proparion mamed femeles in age group 15-19 years (PRMYA), and contreogation (CPR)
aequtehich

TABLE3: FACTOR STRUCTURE OF NATURAL GROWTH FOTENTIAL (NGP

Varigble Factor loadingsof NGP Communality
1. PVFYA 079 063
2. CHM 0.79 0.63
3. CBR 084 070
4. CPR 077 060
BonVde 255

As per genard expectations we find that the factor has poditive loedings on CBR, CHM
ad PMFYA ad naative loading on CPR, depiding that the poteantids are hich if fatility
and matdity levdsarehigher and agea marmage and extant of contreogption arelow.

Predictorsof Population Growth

The esimates of the regresson codfidents whare didricts populaion growth rate (PGR) is
repyessad over demogragphic and devdlopmentd vaiables are presanted in Table 4. Reauts of
regyeson 1in Table 4 reved thet neturd groath potentid (NGP), aggregete develagpment index
(ODI) ad dadty (DEN) vaidbles accout for dmos 18 par cat of the inte-didrict
vaidions in the popuaion growth raes As par ganad expadtaions we find that higher
neturd growth patentid hes led to higher populdion growth, higher aggregate devdopment of
an aea hes led to higher growth of populaion because of highe net in-migration rates dueto
beter employmat goportuniies and better dandards of living. Smilady, we find thet
higher dansty depiding hicher pressure of population depicted Sonificant and necive impadt
on popdaion gowth
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TABLE4 FREDICTORSOFFOPULATION GROWTH: 1981:91

Item MutipleRegresson
1) (2 (3)
Multiple R 14 276 22
R? X7 265 277
Regresion Codfidentsand /-vdue
Intercept INT 23.48 (62.83) 24.61 (62.46) 22.78 (25.89)
Vaigde NGP 4.62 (8.56) 3.93(8.64) 377 (7.72)
GDI 3.08 (4.75)
A -0.27 (.72) -0.53(1.34)
INDI 1.09 (2.02) 0.69
(1.22)
MEIDI 442 (7.82) 3.97 (6.76)
DEN -0.03 (1-96) -0.09 (5.05) -0.09 (4.48)
Interogpt Dummies  DNW 2.86 (2.72)
DEC 1.82 (1.67)
F-Vade 536 2548 195

Reaits of ragression 2 in Table 4 reved that among sectord agpedts of devdopmatit is
oy meropdiisstion adtivity (METDI) which dgads sgnificat and podtive impedt an
popdaion gomh Bascdly, meropdiisstion adivity index refleds predominence of
|vice ssdor adivity and extat of ubenisstion. Thus meropditisstion prooess seams to
have promoted the process of migration (Bose 1978) to urben centers bescdly becaue of
better economic opportunities and higher dandard of living in the urben canres Howeve,
dong with neturd gowth potletid and meropditission edivity, heving sgnificat ad
podtive impedt on populaion gowth, we find thet indugrid adivity (INDI) vaigde dso
Ogoids ggnificat and postive impedt and densty (DEN) depids negdive impedt on
popdaion gomh. Thus populaion pressre on land ssams to exat negeive impedt on
populaion growth

In regression 3 we have infroduosd regond dummies depiding Shifts in the interogats in
dates over nathan and westen regions (DNW) and in dates over oantrd and esgtem
regons (DEC) campared to the southem dates It is of interes to mention that overdl
populaion gromth retesin dates over northam and westem regions are Sgnificantly higher
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then the SOUIthan Saes The northrsouth differencesin papulaion growth rates could be due
to some adtud fados as rdfleded by the regond dummies Howeve, sgnificat
interogpt dummy for dates over northem and westem regions (DNW) does indicate higher
population growth compered to the southemn dates of India

TABLES: FREDICTORSOFRCRULATION GROWTH

MutipleRegressons
@ (2 (3) (4) (5) (6)
Mutipe R .36 .38 34 .38 .40 42
R? .35 .37 .33 .37 .39 41

Regression Coefficients and f-value

Intercept  INT 597 221 3057 2047 2267 195
(2754 (915 (2834 957) (102%) (8
Vaiddes  NGP 183

38)
CPR -3 -.09
(8 @40
AVIFYA 10 11 10 10
(451) G07) @) 476)
URB 29 30 30 30 11 11
(1084) (11.26) (o3 (1124 (189 ()
UBRQ 008(328)  008(315)
LTTPTP -.20 -18 -28 -19 -19 -7
@ 437) @ @) (4.80) 437
DEN -.08 -.09 -.09 -.09 -14 -13
508 Gy 6 (569 (649 619
BHHI 10 11 10 12 .09 .06
@74 (€x0) @74 33 (@6 (249)
Intercept  DNW 341
DuTies 367)
DEC 2.18
(2.32)
FVde 3766 A7 02 102 %P 309

Comparison of repressons 1,23 and 4 in Teble 5 revedls te naturd gromth potentiel
(NGP) ad its condituents viz, contraogation (CPR) and maitd patems (PMF 15-19)
daoict sonificant impect on crcwlh of popudion. As pa genad expadation we find higher
neturd growth potentid (NGP) depids positive impedt, higher contreogation (CPR) depids
negative impact and lower age at marriage depicts positive impact on the growth of
population. Among the socio-economic variableswe find the extent of urbanisation,
depicting extent of in-migration because of better economic opportunities and other
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amenities, depicts significant and positive impact on digtrict's population growth. Thereby we
find that level of literacy (LITPTP) depicts consistently negative and significant impact on
growth of popuation. Similarly, we find that dendty (DEN) depicting pressure of population
on land, and employment in non-agricultura activity (INDI), extent of employment in household
industry (EHHI) aso depict significant impact on the growth of populaion. As adjudged by the t-
values, we find that extent of urbanization turns out to be the most significant determinant of the
growth of population, followed by literacy and maritd patterns. Overdl, we find that
employment in non-agricultura activities promotes in-migration and helps in the growth of
population.

Comparsion of regressons 5 and 6 in Table 5 revedls that parabolic effect of urbanization turns
out to be significant and positive. Alternatively, higher levels of urbanization lead to il higher
levels of in-migration (R.G. 1991) which, in turn, resultsinto higher growth of popultion.

Results of the regression 6 in Table 5 reved tha both the intercept dummies, for states over
other regions compared to States over the southern region of India, have turned out to be
ggnificant and postive. Alternatively, the growth of population in the southern dtates
colmpglrefd to states over other regions is sgnificantly lower and this could be because of some
cultural factors.

Conduding Remarks

*In summarising, the relative significance of effective contraception, higher age patterns of
marriage, control of infant and child mortality seem to be much higher in controlling the growth of
population compared to the development indicators. Furtnermore, within devleop-ment process we
find that it is the process of industridisation and metropolisation which exerts positive
influence on growth of population through promotion of in-migration to the indudtrid and
service centrres and not the agricultural prosperity. Still further, we find that levels of literacy
depict significant inhibitory impact on the growth of population. Thus, for effective control of
population, emphasis has to be laid on literacy and education, spread of effective contraception,
higher age paterns of marriage, control of infant and child mortality and enhancement of
employment opportunities in the non-agricultural  sectors. The dignificant and postive
parabolic effect of urbanisation suggests that migrationd movements from rurd and smaler
size bwns to the medium and large Sized cities is unidirectiona and larger cities atract more
migrants.
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APPENDI X
LISTOFH_ECTED VARABLES
No.  AbbrevatedName Varigde
1. PNASGA Percent net sown areato totd geogrephicd arep, 1973-74.
2. PGIAGCA Percent grossinmigeted areato grass cropped areg, 1973-74.
3. FHFC Per hectarefertiliser consumption of grosscropped ares, 1980-81.
4, RCHP Per capitafood production (000 kg), 1979-80.
5. ANR Annud normd rainfdl (mm), Averageof 1901-1950.
6. PVE Percent villagesdectrified, 1981
7. BHHIFLP Employment in household industry per lakh population, 1981.
8. ADEHAP Averageddly employment in factories per lakh population, 198 1.
9. FCBCAI Per capitabank aredit todl indudtries, 1980.
10. BORLP Bank officesper lakh population, 1981.
11. RXBD Per capitabank depoits 1981.
12. RBASS Per capitabank advancesto sarvice sector, 1980.
13. LITPTP Literatesaspercant of totd popuation, 1981.
14. URBPTP Urban population aspercent of totd population, 1981.
15. CBR Crudehirth rateas adjusted by PIFretio method.
16. FDBT Probehility of dying before agetwo multiplied by 1.000.
17. AVIFYA Proportion of married femdesintheagegroup 15-19.
18. CPR Couple protection rate meseLring peroentage of digible coupleseffedtively
protected dueto contraception.
19. DGR Decadd growthrate: 1981-91
20. NGP Naturd growth potential.
21. ODI Ovadl devdopment index.
22. ACGD Agricuturd devdopment index.
23.  INDI Industrial development index.
24.  MEDI Metropolitan development index.
25. DEN Population density or persons per squarekilometreof geographicd area




