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The future of India's urbanization
Elfie Swerts, Denise Pumain, Eric Denis

Abstract

In 2050, urban India will be home to fourteen pemtoof the world’s urban population. In less
than thirty years, half of India’s population whlave to cope with urban life and there will be
tremendous transformation of landscape, econommigctste and social life. In order to
forecast India’s urban future, we assumed thatlaeend contemporary growth trajectories
of all individual urban agglomerations are key dris of future urbanization trends. We
demonstrate that India's city-system conforms t distributed growth model and that its
hierarchical distribution is evolving regularly.dia’s plurisecular city-system fits well with
the canonical model that describes universally shstem dynamics. It shares common
characteristics with several mature urban strustareund the world. We show also that the
location of the town has little influence on itsogth trajectory. Nevertheless, individual
trajectories can be classified, either by the seduend of towns (1901-2011) or on the basis
of the more recent genesis of the contemporarynudggylomerations landscape (1961 to
2011). These classifications are structured ovee tand space according to subsystems and
regional specificities.

Introduction

More than half the world's population now livesities and the "urban transition” that began
early in the ninetieth century will take less trmhundred years to complete. The developing
countries, still in transition, are more populatibén the developed countries where the
transformation is complete since two or three desadoday, two-thirds of all city-dwellers
are found in less wealthy nations. While the tredoars surge towards urbanization in the
twenty-first century may be broadly envisagedsiinecessary to provide for multiple local
territorial expressions, especially for largereastivhich are attracting lot of interest.
Simulation models, indispensable to predict theritistion of the urban growth, may be
based on known dynamics to the extent that thesiandar and they converge increasingly
towards similar modalities, the similarity beingpé&dned by the networking of the cities
around the world with globalization of interactiowe propose a method to predict the
evolution of urban population that uses past ttajges of cities relative to the system they
belong to. The Indian subcontinent makes a good sagly as it is still less urbanised and
has a long established and relatively reliableupatf statistical observation.

An earlier attempt shows that it is possible taneste trends with reasonable accuracy.
Davis’ prediction in 1962 of the level of India'gbanization in the year 2000 is seen today to
be quite successful in his estimate of urban pajamand its share of the total population of
the country (Davis, 1962). His method was basethertlassic hypothesis of universal linear
stages in urban transition with a direct referetacéhe pattern in the USA, adjusted later by
applying some logistic parameters. His estimatidia’s total population (1 billion in 2000
for the medium estimate) is fairly accurate and ghedicted urbanization rate of 30.8% for
cities with 20,000 inhabitants or more is slightigher than the official urbanization rate of
28% in the 2001 Census. However, his predictionstlie biggest cities were extremely
uncertain and he overestimated their populatioosiristance, Davis expected between 9 and
32 million inhabitants for Madras (that has sinesiio renamed as Chennai) and between 32
and 66 million for Calcutta, whereas in 2001, thewre only 6.5 million and 13 million
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people in Chennai urban agglomeration (UA) and K@k UA respectively.

Metropolitanization has been slower than preditigdavis, more regional and intermediary
cities, as well as smaller towns have emerged amohsf of diffusion and concentrated
dispersion have prevailed. India’s level of urbatian remains low (31% in 2011) as
compared to China’s, for instance, where it is 58&sidential migration toward cities does
not contribute very much to urban growth and hags mmreased in thirty years
(Sivaramakhrishnan et al., 2005; Chandrasekha)201

Nevertheless, one in ten city-dwellers of the woliktes in India today. India's urban
population is already enormous. The agglomeratiocgss makes it potentially even bigger
with 38% of India's population living in continudysbuilt-up settlements with more than
10,000 inhabitants (Denis & Marius, 2011). Thiseai questions about the future expansion
of Indian cities, especially its large metropolisdter the next decades of potentially very
high urban growth.

Projections of urban population for all countriesldor a few large cities are available from
several UN organization sources (UN, 2012). Theyehdeen criticized for overestimating
urban growth, because they are based on lineardetesus growth rates, and because they do
not take into account the major trend in the exgogs of “urban transition” (Bocquier,
2004)coined by W. Zelinsky (1973) —although theg aslogistic curve model for predicting
the evolution of total urban population. The masplsticated population prediction methods
that are conceived for national and local systeplg mainly on demographic methods
including cohort-component, trend extrapolation,d astructural models (Smith et al.,,
2002).The method that we propose here is both tanalc(rooted in the dynamics of co-
evolution in urban systems) and extrapolation @fdrand also includes reference to the stage
in demographic transition. Its aim is to providmare diversified view of the future evolution
of individual cities. The large historical databassuired for this was constructed in
collaboration with several agencies (Swerts, 2013).

The main difference between our approach and tleatisDis that, (using a very detailed
database incorporating all the urban settlemerits their population from 1901 to 2011) we
have projected the population of each city considdess a separate entity whereas Davis
based his estimates on classes of towns excepghdoten biggest metropolises, which he
treated individually. UN-Habitat, UN Population 8ion, as well as World Bank still use
city size classes to estimate future growth. Civéh “fewer than half a million inhabitants”
or even with 750,000 have no individual existentdheir databases. Demographers, who
follow this method and ignore the disaggregatedadyios of the entire city-system, are
usually not able to predict the spatial distribatiof urban future and always tend to
overestimate polarization toward “major metropolitaea”.

The two complementary geo-databases that we ugepdrasented in section 1. In section 2,
we describe, the current Indian system of cities. &amine the urbanization trend of the last
century in section 3 and discern the genesis ofptiesent spatial distribution. The earlier
trajectories (since 1901) partly explain this génesereas the more recent ones (since 1961)
constitute the reference for our prediction modebider to forecast the urbanization in 2050
(section 4). In section 5 we present the resultowf projections based on the detailed
knowledge of the existing system of cities andeigslier trajectories. Our predictions are
finally compared with that of UN agencies and thieife rate of urbanization is expound.

1 Harmonised data bases for the study of urbanizain
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The referential for our prediction exercise is casgd of two complementary sets of data.
Both are geo-databases incorporating the wholaimslystem of cities.

The first, calledindianCensusis based on the official towns as given by the gsrseries
since 1901. The current urban classification use@001 and 2011 includes: (a) all places
with a municipality, corporation, cantonment boand notified town area committee, etc.
irrespective of their demographic characteristicalléd Statutory Town) and (b) all other
places that satisfied the three following criter)aa minimum population of 5,000; ii) at least
75 per cent of the male working population engagatbn-agricultural professions; and iii) a
density of population of at least 400 per sq. kalléd Census Town). The last two criteria
are based on the previous census (2001) for 20h&uSdowns.

Many authors have underlined the problem of commgaover time and space the urban
census data in India (Landy, 2002; Bhagat, 2005;ar@makrishnan et al., 2005;
Ramachandran, 1989; Denis et al., 2011; Deni&,e2@L2; Pradhan, 2012). They point out
mainly the fuzziness of criteria that design@tatutory TowrandCensus Towas well as the
lack of homogeneity in their application by diffatdndian States and from one census to the
next since 1951.

The Indian Census database incorporates all thed lotts defined as urban by the Census
administration from 1901 to 2001, and those thatehbeen downgraded to the status of
village for one or more decades between 1901 afd*28ut still depends on the change in

the definition from Census to Census and its usm fBtate to State. This database includes
3,545 cities of more than 10,000 inhabitants in1200

The second geo-database callediapolisis composed of 18,365 agglomerations with more
than 5,000 inhabitants in 2001 regardless of theirsus or administrative status, whether
urban or not. The existence and extent of physacgllomeration has been assessed and
delineated using satellite imagery considering iooiously built up areas with less than 200
meters between constructions. The total populaifan agglomeration is thus the sum of the
populations of all the census local units (townd &illages) falling within it. For all these
agglomerations and their components, the censuslagtam has been collected since 1961.
The population figures of 2011 consist of data med by the census for towns with over
100,000 inhabitants and the estimates for each lemahit included in the set of
agglomerations. These estimates are based on thbemwf households given by the 2011
Census for each urban settlements and the aveimgefshouseholds in urban area of each
district. All the physical agglomerations with &abkt 10,000 inhabitants are considered as
urban. This set of cities is affranchised of adstmative boundary. Indiapolis is part of a
worldwide urban database, e-Geopolis, which uses WN recommendations for the
definition of a city (Moriconi, 1993).

Indiapolis database is based on a raw fact, thereed settlement agglomeration existing in
the physical environment whereas official urbaregaty is an institutional fact, the urban
classification being an assigned function confetogdntentionality within the government
apparatus. The Indiapolis urbanization rate deteedchifrom the urban agglomeration data
described above is 10% higher than the officiad (@enis & Marius, 2011). It is certainly
more suited to forecast the urbanization given timeertainty of future urban-rural
classification.

! This database is the product of Francois Moridetmiard, Sylvie Dubuc (1994), Joel Querci (2010) Eifik
Swerts (2013) successive works.
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The approach chosen will permit to better envidghgeuture Indian city system, either when
restricted to the urban governance territory ormbensidering the more "natural" and larger
space of socio-economic investments that inducsipalyagglomeration.

The study of the evolution of the Indian systentities in the twentieth century relies on a
combination of two databasesidian Censudetween 1901 and 1951 atmliapolis from
1961 up to 2011.

2 The structure of the Indian system of cities

Cities are strongly connected by material and natenmal relationships and multiple spatial
and social interactions that give rise to interaej@mce and complementarity among them.
Hence they should not be considered as isolatatlesntout as objects evolving together
within systems defined by their interactions, gioeal, national and global levels (Pumain,
1982 ; 1997 ; 2006)

Several studies (Moriconi-Ebrard, 1993, Bretagnadteal., 2007; Pumain et al., 2013
Geodivercity) show that the dynamic processes stesys formed by cities in different
regions of the world and the spatial organisatibthese systems are universal. There exists a
regular hierarchical distribution of city size (Zglaw) that is the result of a process of
distributed growth in which it is probable for #fle cities to grow at the same rate in each
time interval (Gibrat model). However, beyond thmmenon structures and dynamics, the
city-systems in various parts of the world presgngularities resulting from their evolution
in historical and political contexts that are somes very different. Thus identification of
generic evolutionary mechanisms and processes igecal the Indian city-system should
enable better prediction of its future evolutiomifiin, 1982; 1997; 2006; Bretagnolle et al.,
2009).

The hierarchical distribution of Indian cities f@is a rank-size rule, whichever be the period

or demographic database considered (Sharma, 2@baffé& and Dimou, 2012; Swerts and
Pumain, 2013).

Figure 1. Rank-size rule: India 1901-2011
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Source: Combination of census data for the peri@d1t1951 and Indiapolis data for 1961-
2011

The rank-size rule, when applied to Indian cities @efined in the Census, and to
morphological agglomerations as defined in Indiegpahows that the system of Indian cities
is not strongly hierarchical, which is characteécisif regions urbanized long ago and in which
small towns still survive (Denis et al., 2011).2001, the Indian slope is 0.89 with Indiapolis
data. In 2011, this value remains the same andwit®dndian Census data.

This slope is close to that observed in Europes(th@000), also a region where urbanization
is centuries old, and is in contrast to those oleskin the USA (1.13) and South Africa (1.20)
where urbanization is relatively recérMoriconi-Ebrard, 1993; Bretagnolle et al. 2007,
2009).

The singularity of the distribution of Indian cisies caused by the preponderance of three
gigantic megalopolises: Delhi, Kolkata and Mumlmdiaround 16 million people (Figure 1),
and by the presence of a set of "secondary citie#th' large populations compared to all
other cities in the system: Thiruvananthapuram,ndbg Hyderabad, Bangalore, Ahmadabad
and Pune having populations of between 3 and 7omiih 2001 (Shaw, 1999; Landy, 2062)

2 The comparison here is meaningful as it applieslarge number of urban entities that are sinyildesigned.

*The hierarchical order of these cities as welhairtpopulation has evolved: in 2011 they couttetiveen 4.5
million and 9.5 million inhabitants, the largesHgderabad, followed by Thiruvananthapuram, Bangalo
Chennai, Kanpur, Pune and Ahmedabad.
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This configuration, which emerged in the twentiegmtury (Figure 1), is the combined result
of endogenous urbanization over several centubdeth{, Hyderabad and Ahmedabad) and
the influence of the colonial period (Mumbai, Kaikand Chennai, the gateways to India by
sea) (Durand-Dastés, 2003).

3 The century-long history of Indian urban hierarchy

Along with the emergence of the large Indian mattiges, the hierarchical organization of
Indian cities has strengthened in favour of largie<first in the 1930s, marked by the onset
of the demographic transition and the rural exoflisndy, 2002) and then, mainly in the
decade 1951-1961, after Independence, marked by¢heased density of the Indian urban
network.

This hierarchy has evolved at a regular pace dwelast century, as shown by the rank-size
graph (figure 1), even though the size distributtbindian cities is not strongly hierarchical.
The stability of the rank-size curve between 190t 2011 signifies that growth was
distributed among all the cities of the system,ardtgss of their size, with a slight bias
favouring the growth of large cities between 1984 4961. The Gibrat model is validated at
the national as well as at the regional levels ndigas of the period or database considered
(Sharma, 2003; Schaffar and Dimou, 2009; SwertsPamdain, 2013).

Despite this match with the stochastic model ofsthithuted growth”, there are still
differences in the rates of change when the catressorted into size classes (Figure 2), some
of the variations being significant (Swerts and Bum2013). However, from the year 1961
in the case of Indiapolis data and 1971 for Indi@msus data, the rates of change of the urban
population of all size classes are less differémtigFigure 2). Moreover, since 1961, the
rank-size curves show that hierarchical differamdraslows down considerably (Figure 1).

Figure 2: Growth by size class: 1901-2011
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Source: Census data for the period 1901-1951 addpolis data for the period 1961-2011.

4 Secular and more recent trajectories of Indian ties

It must be recalled that, in a complex system @yeblle et al., 2006), the structure of the
urban system observed at a macro-geographic scpleduced by the multitude of individual

6
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evolutions of cities at micro-geographic scale.olrler to establish this connection, we
analyse the trajectories of Indian cities during ttventieth century, using a database that
combines the census data for the period 1901-1881tlze Indiapolis data for the period
1961-201%. Using ascending hierarchical classification afedi by Chi-square distance,
which groups together cities with a similar evadatiprofile irrespective of city size, we
identify six classes describing the population atioh of 1,163 cities for which data are
available for the period 1901-2011. These trajeesoare represented on Figure 3 by the
curve of the average population of each class,guabsolute population figures on the left
side of the graph, (all curves are then upward uthe distributed growth) and relative
figures on the right side, obtained by dividing theerage population of the class by the total
population of the city system at each date: thevesurare then divergent, which helps to
differentiate their evolution.

Figure 3: Trajectories of Indian cities for 1901-20.1
r_,-:_”}w‘xh Trajectories of 1332 cities between 1901 and 2001 in India

Population in 2001 :
16 millions

6_ 1 million

Factor 1 (x) : B0% — Factor 2 {y): 7%

| Class A Capitals, large Cities and their peripheries,
rapid growth (583)

Class B : Small and Medium Cities, Distnct capitals
slight decline (548)

Bl Clas= C : Small Towns in sharp decline {221)

“The significant increase of the slope of the raizk-surve between 1961 and 1971may be attributetianges
in the criteria that define towns from 1961onwa(@ivaramakrishnan et al., 2005)
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(Software: Trajpop : Robin Cura, 2011)

The trajectories of Indian cities can be dividetbitwo phases. The first that extends from
1901 to 1961 is a period of rapid urban growth inick the hierarchical organization of
Indian cities favours large cities, which in terwisthe trajectories results in an increased
weight of biggest cities, and surrounding townggslA) within the system. Meanwhile, the
trajectories of cities in classes B and C are defiog, a trend that is more marked in 1931
and 1951. From 1961, urban growth slows down, déite of population growth by cities size
class becomes uniform and the hierarchical orgaaisaslows down considerably.
Simultaneously, a phase of relatively stable ttajges of cities begins in 1961 for the cities
of class A and B. However, we note that from 19@& weight of the cities of class A
increases slightly even as the trajectories oégitn class C take a new downturn.

It is in the region around Bangalore, in the "abor' linking Hyderabad, Mumbai,
Ahmedabad and Delhi, in North-West Delhi and on gbath coast of Andhra-Pradesh, that
the weight of the cities in the system has incrédlse most.

Finally, throughout the period, 42% of cities haeen their weight going up within the
Indian system (class A), while 68% have experiereceelative decline. Indian urban growth
thus seems to have been concentrated in a few &itige, spreading outward towards the
surrounding towns although this trend seems to dawenished significantly from 1961.

The secular trajectories of Indian cities explaiosinof the actual features of the structure of
the system of cities. However, in urban systems,pith dependence may be quite limited,
particularly because some radical changes occurrdtie spatial distribution of activities
during the last decades. In order to improve thadityuof projections, we need a more precise
view of the recent evolution that may prepare titeire dynamics during the next decades.
The period must not be too short either, so avéidavide and usual random fluctuations of
urban growth rates measured over simple censuwatge That is why we conducted a new
analysis covering the period 1961 - 2011, on thelutn of 7,268 morphological
agglomerations that have more than 10,000 inhabiiar2011. They are assembled into five
classes, on the same principles as those useddoartalysis of city trajectories over the
period 1901-2001. For this period, major infleciare seen in 1991.

Figure 4: Trajectories of Indian cities between 196 and 2011
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More than 45% of the cities have an overall upwatdtive trajectories (Classes A and D)
and 25% (Class B) a stable trajectory between ¥l 2011. Class D contains 398 cities
(5.5% of the total number of cities) that are digtiished by their strong upward trajectory in
1991. Class D consists essentially of very smalingy towns with less than 25,000
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inhabitants constitute 70% of it (against 65% af dntire dataset). It includes only 3 major
cities with a population of over a million (Punephtsar and Salem).

Apart from those in class D, cities with a popuatiof less than 25,000 inhabitants are
slightly under-represented in classes with ascentiisjectories, especially in Class A (only
60%) and in contrast, slightly over-representedlasses with descending trajectories (class
C). 75% of Cities with a population of over a natli have an upward trend, as also the capital
cities of states and districts. Among the citiethvdescending curves, we find Kolkata, large
towns of Kerala and very old cities such as Maduvaranasi and Mysore. Finally, the
location of a city has a smaller influence on iiggectory in the period 1961-2011 than in the
twentieth century as a whole. However, the citiésased on the coast are generally less
dynamic than those in the interior.

5 Projection method and results for the period201 2050

The growth of urban population results from thevgioof existing cities and the emergence
of new ones. For projecting the population up t6@¢br cities with over 10,000 inhabitants
in 2011, we determined the contribution of the giowate of cities existing in 1961 to the
growth of the total urban population between 196#l @011, and then we calculated the
population of Indian cities using:
1) the same growth rate for all cities (proportionajection)
2) a growth rate proper to each class of cities ifiedtby their trajectories between 1961
and 2011, ie the ratio between the average groas rof cities in each class and the
growth rate of the total urban population

We then compare our results with those obtaineddpyying the growth rate predicted by the
UN for the 65 largest cities in India over the perR010-202%5(table 1).

Table 1: Population of the 20 largest cities in 2 and 2050 according to proportional,
segmented by 1961-2011 trajectories methods and Uikbjections

®For a better precision, we use a partition in Ss#a to work on the cities’ population projection.

Shttp://esa.un.org/unup/CD-ROM/Urban-Rural-Populativm

10
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2025 2050
2011 (in million) {in million)
Name i o
(in million) . Segmented by .. ] Segmented by
Proportional : ) UM Projection | Proportional : )
Trajectories Trajectories

Delhi 20,2 23,8 27.0 23,5 30,8 41,0
Mumbai 16,5 21,2 21,0 20,9 30,2 29,7
Kolkata 15,7 20,2 18,7 20,0 28,8 24,0
Hyderabad 9,1 11,7 12,2 11,8 16,7 18,6
Thiruvananthapuram 8,1 10,4 9,6 10,8 14,8 12,3
Bangalore 7.9 10,2 10,6 10,2 14,5 16,2
Chennai 7.9 10,1 10,0 10,1 14,4 14,1
Kozhikode 5,5 71 6,0 7.4 10,1 8,4
Kanpur 5,2 6,7 7,0 5,8 9,5 10,6
Pune 2,2 6,7 7,7 6,8 s 13,3
Ahmadabad 4.5 5.8 5,4 5,8 8,2 6,9
Malappuram 4.2 54 5,0 - 7.7 6,4
Jaipur 3,1 4.0 4,2 4,1 5,7 6,4
Lucknow 2.9 3,7 3,9 3,8 2,3 3,9
Surat 2,8 3,6 3,7 3,6 5,1 5,7
MNagpur 2,6 3,3 3,4 3,4 4,7 5,2
Patna 2.4 3,1 2,9 3,2 4.4 3,7
Indore 2,2 2,8 2,9 2,9 4,0 4,5
Visakhapatnam 2,1 2.7 2,8 2.8 3,9 4.3
Kalyan-Dombivli 2,1 el 2,5 - 3,8 3,2

5.1 Application of the same growth rate

If we apply the same growth rate to all Indian estiover the period 2011-2050, the
hierarchical distribution pattern is preserved.ibadlumbai and Kolkata dominate the Indian
system, with populations of 37, 30 and 29 milliespectively. The macrocephaly index value
between the third city (Kolkata) and the fourthgkst city (Hyderabad) changes from 2 in
2011 and 2025 to 1.72 in 2050 (Table 1).

These largest metropolises are followed by secogndaretropolises, Hyderabad,
Thiruvanantapuram, Chennai and Bangalore, with jadjoms of 14-16 million in 2050. The
hierarchical distribution coefficient (rank-sizeogé), meanwhile, remains unaltered between
2011 and 2050 (0, 89) (Table 1).

5.2 Application of the growth rates segmented accding to 1961-2011 trajectories

Application of growth rates differentiated accoglto type (above growth rate weighted with
the ratio of trajectory class growth rate to that dll Indian cities in the period 1961-2011),
yields results that are different from those oladirarlier, especially for cities at the top of
the hierarchy, which itself becomes more reguldire Sizes of the three major cities Delhi,
Mumbai and Kolkata diverge with populations of 82,and 26 million respectively. The gap
between these three major cities and secondaropmises decreases significantly, the ratio
between the populations of the third city (Kolkatend the fourth largest city (Hyderabad)
being only 1.35. However, a slight break in slopeuws between the"&ity (Pune) and 10

11
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(Ahmedabad). Overall, the hierarchical distributmefficient changes very little from 0.89
in 2011 to 0.90 in 2050.

When comparing population projections obtained whik method of segmented growth rates
and those resulting from an identical growth ratedll Indian cities, significant differences
appear at the top of the hierarchy and for citiéh wore than one million inhabitants. The
rank-size curve obtained with the projections basethe trajectory class growth rate is more
regular than that obtained with an identical growdte (Table 1). While the three largest
metropolises follow more individualised paths ebehefitting from its own earlier evolution,
secondary metropolises are catching up with theshjaing the gap between the two groups
at the top of the hierarchy.

5.3 Comparison with UN projections

Besides projecting the total urban Indian poputatimtil 2050, the UN in its “World
Urbanization Prospects 2011 Revision”, establigi@silation figures and growth rates from
2009 until 2025 only for cities with more than 7800 inhabitants. Because of its focus on
the growth of big cities, UN has a tendency to weskmate the expansion of the whole city-
system. UN'’s projections are very close to thosaiobd when we apply the same growth
rate to all cities.

It forecasts an urbanization rate in India of oBll.7% in 2050, while we obtain 55.9%.
Diffusion of growth within the city-system and ggpansion appear under estimated by UN's
method. We predict more than 925 million Indiangnly in urban agglomerations in 2050
(Table 2); it is equivalent to the India’s entirgpoilation in 1993.The urban population will at
least double in 2050 from its value in 2011.

The major socio-economic challenge confrontingltitigan government would be to generate
the infrastructure needed to accommodate aboutrdiibn additional urban dwellers. In
2001, the urban population occupied 54,366 lah continuous built up area which was
already one of the densest urban environmentseinvtdrld with 8,100 inhabitants per square
kilometre. The cities will necessarily claim a larghare of the land for expansion until 2050
even if the regulation on Floor Space Index (FSteiaxed.

Table 2: Expected populations and urbanization rate until 2050 and their distribution
by city size class (growth rates segmented accordjrto the trajectories of the period
1961-2011)

Total population 2011 2020 2030 2040 2050
Million Plus city 162,154,902 195,679,157 241,116,721 297,105,090 365,804,054
> 100,000 117,230,548 135,593,267 159,388,646 187,359,896 220,286,787
100,000 to 10,000 161,759,123 206,574,357 258,347,048 306,938,489 339,174,153
Total urban 441,144,573 537,846,781 658,852,416 791,403,475 925,264,993
Total India 1,210,193,422 1,326,093,000 1,460,743,000 1,571,715,000 1,656,554,000
Rate of urbanization 36.5 40.6 45.1 50.4 55.9
In %

Million Plus city 36.8 36.4 36.6 37.5 39.5
> 100,000 26.6 25.2 24.2 23.7 23.8
100,000 to 10,000 36.7 38.4 39.2 38.8 36.7
Total urban 100.0 100.0 100.0 100.0 100.0
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In 2050, the number of Million Plus agglomeratiomii be 89, double the number in 2011.
Numerous towns with less than 100,000 inhabitarnifissacommodate 339 million people in
all. In a complementary development, India's cigtem will continue to expand with the
emergence of new agglomerations and the growtts ddiigest cities.

Conclusion

In order to forecast India’s urban future, we assdrthat secular and contemporary growth
trajectories of all individual urban agglomeratioae key drivers of future urbanization
trends.

Our projection is firmly grounded on two diachromatabases, and takes into account the
individual trajectories of all the urban agglomeras existing in 2011 and the new
agglomerations likely to emerge until 2050.

We demonstrated that India's city-system conforonthé distributed growth model and that
its hierarchical distribution is evolving regularlgs seen in the rank-size distribution over
successive periods of time, growth of towns ancuragglomerations has been always well
distributed, for more than a century. India's @ecdular city-system fits well with the
canonical model that describes universally the esgstdynamics and shares common
characteristics with several mature urban strustar@und the world. We have also shown
that the location of the town has little influermeits growth trajectory. Individual trajectories
can be classified, without the loss of too mucloimfation, either by the secular trend of
towns (1901-2011) or on the basis of the more itegenesis of the contemporary urban
agglomerations landscape (1961 to 2011). Thessifitations are structured over time and
space according to subsystems and regional spgesiqfor instance, inland cities are
growing faster than coastal towns).

In less than thirty years, half of India’s popudattiwill have to cope with urban life and there
will be tremendous transformation of landscape, nenuc structure and social life.
Development of infrastructure in keeping with thec@ of demographic urban growth is a
major concern for India. In 2050, urban India a#l home to almost fourteen per cent of the
world’s urban population. The sustainability of iad city-system has thus already become a
global challenge as well.

References

R. Bhagat, Urban growth by city and town-size idi#& Annual meeting of Population
Association of America, Philadelphia, USA, Marchi8% April 2, 2005.

P. Bocquier, World urbanization prospects: an adieve to the UN model of projection
compatible with urban transition theory. Paris, DJAvorking paper (2004)

A. Bretagnolle, EDaudé, D. Pumain, From theory to modeling: urbastesys as complex
systems, Cybergeo, European Journal of Geogra@sy(Z006).

A. Bretagnolle, D. Pumain, C. Vacchiani-MarcuzzdeTOrganization of Urban Systems”,

in: D. Lane, D. Pumain, S. Van der Leeuw, G. Wesls.), Complexity perspectives on
innovation and social change, ISCOM, Berlin: SpeindViethodos Series, (2009) 197-220.

13



Draft Paper: not to be quoted without authors' pession
29 April 2013

S. Chandrasekhar, Migration and Urbanization: Aeestsidy of India, in B. Deborah, M.
Mark (eds.), Projecting the Urban Future: New Méthand Data for Developing Countries,
Springer (2010)

B. Cohen, Urban Growth in Developing Countries: AvRw of Current Trends and a
Caution Regarding Existing Forecasts, World Develept. 32, 1, (2004) 23-51.

K. Davis, Urbanization in India: Past and FutureRi. Turner (ed.) India's Urban Future
University of California Press. (1962) 3-27.

E. Denis, K. Marius-Gnanou, Toward a better apptasd urbanization in India, Cybergeo,
European Journal of Geograpbg9 (2011).

G. Hugo, A. Champion (EdsNew Forms of UrbanisatiorAldershot: Ashgate, 2003.
F. Moriconi-Ebrard]_'urbanisation du MondeParis: Anthropos, 1993.
F. Moriconi-EbrardGeopolis - Pour Comparer les Villes du Mon®8aris: Anthropos, 1994.

F. Landy,L’Union Indienne Paris: Editions du Temps, 2002.

K. C. Pradhan, Unacknowledged Urbanization: The nemsus towns of India, New Delhi,
Centre for Policy Research, Working paper, 2012.

D. Pumain, La dynamique des villes, Paris : Ecormainlo82.

D. Pumain, Pour une théorie évolutive des villegspace Geéographique. 26, 2, (1997) 119-
134

D. Pumain, Alternative explanations of hierarchiddferentiation in urban systems, Chapter
7 in D. Pumain (Ed). Hierarchy in natural and sbes@ences, Springer. Methodos series 3
(2006) 169-222.

R. Ramachandran , Urbanization and Urban Systenmglia, Oxford university Press, 1989.
A. Rogers, Sources of Urban Population Growth andabization, 1950-2000: A
Demographic Accounting, Economic Development anttucal Change. 30, 3 (1982) 483-
506.

A. Schaffar A., M. Dimou, Rank-size City Dynamics China and India, 1981-2004,
Regional Studies. 46, 6 (2012) 707-721.

S. Sharma, Persistence and stability in city growdburnal of Urban Economic&3 (2003)
300-320.

A. Shaw, Emerging Patterns of Urban Growth in Indiaonomic and Political Weekly. 34,
16/17 (1999) 969-978.

14



Draft Paper: not to be quoted without authors' pession
29 April 2013

KC. Sivaramakrishnan et al., The future of urbaimira spread and shape in selected states.
Centre for Policy Research, New Delhi, 2001.

KC. Sivaramakrishnan, A. Kundu, BN. Singh, HandbaikUrbanization in India. New
Delhi: Oxford. UniversityPress, 2005.

E. Swerts, Construction de bases de données haéssnpour comparer I'évolution des
systemes de villes en Chine et en Inde. PhD Thesier the supervision of D. Pumain,
Université Paris 1 Panthéon-Sorbonne, 2013.

E. Swerts, D. Pumain, Approche statistique de laésmn territoriale : le systeme des villes
en Inde, L’Espace Géographique, 1 (2013) 77-92.

UN, World Urbanization prospect: the 2011 revisi(#012) http://esa.un.org/unup/

World Bank, Global Economic Prospects and the Dmieh Countries 2004. Washington,
D.C.: World Bank, 2003.

W. Zelinsky, The Impasse in Migration Theory: A 8iteMap for Potential Escapees, in P.

A. Morrison (Ed.), Population Movements : Their Ferand Functions in Urbanization and
Development. Liege: Ordina - IUSSP, (1983) 19-46.

15



