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Factor Decompostion of Urbanisation Growth

IT is rather well known that the traditional index of urbanisation is not distribution-sensitive. In
recent years Chaubey (1992, 1993, 1994) has generalised the traditional index and produced a
new index, which is distribution-sensitive. It is different than those produced by Roy (1988),
Ramachandran (1989) and Rukmani (1996) on the one hand and those by Arriaga (1969), Gibbs
(1966) and Kundu (1980) on the other. A comparison of these indices is available in Chaubey
(1996).

The purpose of this paper is rather different. It considers the factor decomposition of
urbanisation growth which is defined as percentage change in a given urbanisation index. We
have considered here three indices only—the urban rural ratio, urban proportion of population and
the new index proposed by Chaubey.

An urbanisation index at the minimum considers the division of population between rural and
urban segments. For population size P, urban population size [/and the rural population size R, the
following identity that holdsis obvious:

P=U+R 1)
Two urbanisation indices based on this division may be given as:
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Degaite recommendations by Kindey Davis (1972), the fomer coud nat be popuar ad the
later rued the roost. | have cdled it the trediiond index as its authordhip is undamed. Bath
o thee indoss ae ddrbuioninsandtive as they igore the didribuion of popudion over
uben wnts Ghiss (1966), Aniaga (1969) and Kundu (1980) have mede some dtampts to
incoparete didribuiond dmendon. These indicss did nat g8 popuaity as they ow some
perverse tendencies less or are not easy to interpret.

There is a subdantid sadion of stholars who advocate diversfication of economic adivities of
rud hebitstions paticdaly o those tha ae hig They d recommad for srengthening
economic base of smaller towns and for provisioning of civic amenities therein. But they
dhor morous gowth of large dties meropdisss and megdopdlisss s they ae growing
beyond the level where any scale of economies were available. On the contrary they are
repordble far dvedon of catd from produdive gohae to infradrudure  devdopment
Thus there is a podtive dmendon as wdl as a nggdive dimendon of urbenisgtion process As
a meeaure to carect this lopddedness many schdlars such as Bose (1978) have suggested  thet the
treditiond index neads to be aupplemented by some index of digribution of population over urben
wunits RG (1984), in a monogrgph prepered by S K. Sinhg, hes nat only suggeted  that the level
index d urbanisation be supplemented with measures of size-structure but adudly provided
Gin oodfiget of conoatraion. Howvever, nobody undatook to combine the two traits of the
process in one dngle index 0 that compaison ovatime o aooss goece aoud be undertaken
with eex2 In arder to meke the ggp good Chaubey (1992, 1993, 1994) produod the fdlowing
index:

U :
I. = F(1—(},,.) 4)
where G,, denotes the Gini coefficient of concentration.

Urben populdion increesss due to returd process of hirth, migration from rurd to urben
aess and redasdfication of rud hehitations into uben ones It decresses for the ressons of
Oeths migdion from uben to rud aes ad dedasficdion of uben hebitdioss On
bdance uban gowth therdfore owes to ndurd increese gt migration and net redasdficaion of
habitaions  Urben gowth in rdaion to rurd gromth in nomdly cgptured through what is cdled
urbartrud gonth dffeentid (URGD). The URGD may be ddfined as the difference  between
the rddive rae of gowth of uben populaion and the rdaive rate of rurd populdion In other
words

dU  dR
URGD ="—-"=
U R ()
which can also be written as:
URGD =dlogU - dlog R = d(logU/R) (6)

It is taken as a measure of the tempo of urbanisation and is recommended for projection
of future urban population. One of the measurement definition of tempo is said to be ‘the
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annud rate at which the level of urbanisation rises (RGI, 1984: p. 9) and the level of
ubenisgion is messred by the proportion of popudion living in the uben aess We will
however dhow tha the URGD shows gowth in an index of urbanisgion when it is messured by
o thetis (UR) nat by Ig whichis (U/P). In case we messure it by lg, & we wusdly do, the
URGD hes to be multipied by the rdio (RIP), thet is propartion of populdion living in the rurd
aress In case we ue |, the produt of (RIP) and URGD neads to be augmented by  another
factor showing the relative change in the level of concentration of population in larger uben
hebitaions

Let us define the relative rate of growth in an index [ as:

g=(/NdI =dlog! )]
and therefore for the three indices suggested in this paper we can write

g =dlogl, i=A,B,C. t3]

We can develop the decomposition of the three indices in the following way:

() g,=dlog(U/R)=dlogU —dlogR=URGD )

dU dP dU dU dR
(2) g, =dlog(U/P)=dlogU-dlogP= —-—=—-—-—

u pP U F R
dU UdlU Rd4R RdJU RdR

=———— - —— = ——~ —— = (R/P) URGD (10
U P U P R P U P R
(3) g =dlog(U/ PX1-Gy)=dlog(U{ P} +dlog(1-Gy)
=(R/PYURGD +d(1-G,)/ (1~ G,)=(R/PYURGD -dG, /(1-G,) (11)
It is easy to see that (10) could be written in log-additive form:
loggy =log(R/P)+log(URGD) (12)
In sum, we may say that while growth in urban to rural ratio (g, ) is equivalent to URGD,
that in urban proportion (g;) is equivalent to augmented URGD, augmented by rural proportion
which by no means is constant. The growth in the new index may be said to be equivalent
to augmented URGD adjusted for concentration.

v

We propose to cary out an empiricd exercise a an illudration. This is based on the
population data for 1981 and 1991 censuses of India The exercise is carried out for the
major states of India.

There are two ways of estimating the growth. One is definitiond and the other is
compoditional. For a dretch as long as a decade, we have to approximate, a the minimum,
denominators by the means of the vaues a the two ends of the period. On the definitiona
sk
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g =2U, - L))/, +1,) : (13)
where subscript i = 4, B, Cand subscripts 1 and 2 denote 1981 and 1991 respectively.
On the compositional side, we find that there are three components in all : (1) URGD,
(2) (R/P)and (3) dG,, /(1-G,,) . Their approximations can be given as below:

(i8) (R/PY=2((R/P), ~(R/P))/((R/P), +{R/P),) (15)
(iii) dGu /(1 _GU) = 2((6112 —G”,)/Z _GUI _Guz)) (16)
V

Tables 1,2 and 3 present both-the definitiona and the compositional-sides of computation of
growth in three indices 14, Iz and I respectively for the major states of India during the
eighties. Normdly in order to find out the differential we first estimate the curve and then

TABLE 1: GROWTH IN URBAN-RURAL RATIO AND URGD

State Urban Rural Ratio UrbanGrowth Rural Groamh Urban Rural
1981 1991 Growth Differential
Andhra Pradesh 3041 %670 1873 %15 1669 1846
Assam 1096 1246 128 P38 19.76 1262
Bihar 1425 1516 0623 263 2023 0615
Gujarat 4514 5244 149% 2877 1397 1480
Haryana 2801 3% 1625 344 1947 1597
Karnataka 4063 44.74 063 2539 1586 0953
Keda 2307 BHA 4363 4668 ms21 4347
Madhya Pradesh 2545 2 1713 3672 19.91 16.81
Maharashtra 582 6320 158 340 16.76 1564
Orissa 1337 1552 1484 057 15.91 1466
Punjab 3B28 229 02103 2541 1556 098
Rajasthan 2665 2967 10.70 381 230 10.51
Tamilnadu 4915 5197 0658 1758 1208 (05153
Utter Pradesh 2188 2483 1264 262 218 1244
West Bengal 3600 3773 0469 %25 2002 63

Note : All figures have been expressed in terms of percentage.

tke gopropriste dffaetid. In this case we have to be content with differences We try to
rdrieve the gdtudion by using the aithmdic means in the denomingors Yd, our redts do
not show the dscrepancy to be ay greder than 2 paroat with the sdle exogption of Rgjesthen
and thet too only inthe caseof new index (sse Tadle 1).

It may be seen in Table 1 that the definitional estimates are slightly higher than the
compostiond edimaes Ore can d0 s¢ the same rddionghip in Table 2 A compaison of
Tables 1 and 2 further suggests that urban-rural ratio shows higher figures than urban
proparionsin bath thelevd and itsgrowth,
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TABLE 2: GROWTH IN URBAN PROPORTION AND AUGMENTED URGD

Sate Urban Proportion Average Rural URGD . Augmented
1981 1991 Growth Ratio URGD
Andhra Pradesh 23.32 26.84 14.06 74.92 18.46 13.83
Assam 09.88 11.08 11.48 89.52 12.62 11.29
Bihar 12.47 13.17 05.44 87.18 06.15 05.36
Gujarat 31.10 34.40 10.07 67.25 14.80 09.96
Haryana 21.88 24.79 12.47 76.66 15.97 12.24
Kamataka 28.89 30.91 06.75 70.10 09.53 06.68
Kerala 18.75 26.44 34.06 77.41 43.47 33.65
Madhya Pradesh 20.29 23.21 13.42 78.25 16.81 13.16
Maharashtra 35.03 38.73 10.02 63.12 15.63 09.87
Orissa 11.79 13.43 12.98 87.39 14.66 12.81
Punjab 27.68 29.72 07.10 71.29 09.85 07.02
Rajasthan 21.05 22.88 08.36 78.00 10.51 08.20
Tamilnadu 32.95 34.20 03.71 66.42 05.55 03.69
UHer Pradesh 17.95 19.89 10.26 81.08 12.44 10.08
West Bengal 26.47 27.39 03.43 73.07 0.4.63 0.3.38

Note: All figures have been given in terms of percentage.

From Table 3 one finds that the levels are lower but more importantly the growth in most cases
is negative. The compositional estimates are mathematically lower, which means that in the case
of negative numbers the compositional estimates are numerically higher.

Table 4 shows that the discrepancy in the case of growth in first two indices is very low but
thereis some volatility in the case of third index.

TABLE 3: GROWTH IN NEW INDEX AND AUGMENTED ADJUSTED URGD

State New | ndex Augmented  / Growthin Adjusted
1081 1991 Gronth URGD Gini Ratio ﬁllj?%rrlljented

Andhra Pradesh 09.82 10.72 08.78 13.83 05.29 08.54
Bihar 05.94 05.26 -12.12 05.36 17.52 -12.16
Gujarat 11.63 10.57 -09.56 09.96 19.58 -09.62
Haryana 10.15 08.94 -12.68 12.24 25.05 -12.81
Kamataka 11.99 08.58 -33.18 06.68 39.71 -33.03
Kerala 10.55 10.28 -02.57 33.65 36.55 -02.90
Madhya Pradesh 08.95 08.55 -04.49 13.16 17.88 -04.73
Maharashtra 08.86 09.41 05.99 09.87 04.03 05.84
Orissa 06.22 07.42 17.73 12.81 -05.46 18.27
Punjab 10.85 10.57 -02.67 07.02 09.76 -02.74
Rajasthan 09.45 09.53 00.85 08.20 07.51 01.28
Tamilnadu 11.57 10.71 -07.65 03.69 11.35 -07.66
Uttar Pradesh 07.13 06.64 -06.98 10.08 17.20 -07.12
West Bengal 09.26 07.23 -24.68 03.38 28.05 -24.67

Note: All figures are expressed in terms of percentage. The estimates of the New Index for 1981 and 1991
have been taken from Chaubey (1993).
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TABLE 4: DISCREPANCY BETWEEN DEFINITIONAL AND COMPOSITIONAL ESTIMATES

Urban Rural Ratio Urban Proportion New Index of
(Davis) (Traditional) Urbanisation (Chaubey)
Andhra Pradesh 01.47 01.63 02.79
Bihar 01.33 01.35 -00.37
Gujarat 01.01 01.13 -00.69
Haryana 01.73 01.84 -01.03
Karnataka 01.01 01.06 00.45
Keraa 01.37 01.21 -01.29
Madhya Pradesh 01.83 01.96 -05.22
Maharashtra 01.36 01.50 02.61
Orissa 01.22 01.28 03.96
Punjab 00.99 01.04 -02.58
Rajasthan 01.83 01.82 18.66
Tamilnadu 00,53 01.55 -01.59
Uttar Pradesh 01.65 01.71 -02.06
West Bengal 01.30 01.32 00.06

Note: All figures have been expressed in terms of percentage.

\

Urban rural growth differential, defined as the difference between relative growth of urban
population and relative growth of rural population, is the most popular measure of the tempo of
urbanisation which itself is defined as the rate at which the level of urbanisation rises. The paper
intended in the main to show that the URGD, the most popular measure of tempo of urbanisation, is
the correct measure of tempo only when the level of urbanisation is measured by urban rura ratio,
not when it is measured by urban population ratio. If the level of urbanisation has to be measured
by urban proportion of population, as is normally done, then URGD has to be corrected by the
additive inverse of urban proportion'. The paper has also picked up, for such factoral
decomposition, a new measure of urbanisation that takes into consideration the distribution of
population over urban habitation. The corrected URGD has to be further corrected for this factor by
subtracting the rate of change in what may be called the coefficient of non-concentration. Finally,
the paper attempted an empirical exercise for major states of India and found the discrepanciesto be
small.
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TABLE 1: POPULATION SIZE WITH RURAL URBAN DISTRIBUTION

States Census 1981 Census 1991
Total Urban Rural Total Urban Rural

Andhra Pradesh 53551026 12487576 41063450 66354559 17812693 48541866
Assam 18041248 1782376 16258872 22294562 2470888 19823674
Bihar 69914734 8718990 61195744 86338853 11368889 74969964
Gujarat 34085799 10601653 23484146 41174343 14164301 27010042
Haryana 12922119 2827387 10094732 16317715 4045170 12272545
Kamataka 37135714 10729606 26406108 44806468 13850702 30955766
Kerala 25453680 4771275 20682405 29032828 7676371 21356457
Madhya Pradesh 52178844 10586459 41592385 66135862 15348047 50787815
Maharashtra 62782818 21993594 40789224 78748215 30496352 48251863
Orissa 26370271 3110287 23259984 31512070 4232455 27279615
Punjab 16788915 4647757 12141158 20190795 6000882 14189913
Rajasthan 34261862 7210508 27051354 43880640 10040118 33840522
Tamilnadu 48408077 15951875 32456202 55638318 19027033 36611285
Uttar Pradesh 110862512 19899115 90963397 139031130 27653410 111377720
West Bengal 54580647 14446721 40133926 67982732 18622014 49360718




