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1 ABSTRACT

Historical evidences show that urbanisation ang diévelopment process go through various stages.
However, in Asian countries such as India, the pamn growth surpassed the economic growth
contradicting the Western stages of urbanisatiah @ty development. Taking a case study of the Delh
Metropolitan Region (DMR), spreading many neighlimgirstates and cities, using Klaassen and Berg
hypothesis, this paper analyses the impact ofeéntial factors in spatial rescaling of DMR. Usig ttrend
data from the Population Census and Satellite Imegdt concludes that both the market inducedelsas
government induced (meaning policy induced) facleas! to the urban growth in different stages otfld

in the core and ring (fringe) development withintiNaal Capital Region (NCR) of Delhi.

2 INTRODUCTION

Urbanisation in Asia, as compared to the westerridsMoas been faster and is often characterizedidly h
rural as well as urban population growth. Not otiig rural to urban migration rates are high in Asia
countries such as China and India, but also theralagrowth rates of urban centers are high. This h
resulted in the emergence of mega cities withilmartsspan of time. Compared to western urbanisation
which followed a gradual shift in economic basenfragriculture to industry and then to tertiary eect
propelled economic development, the economic dewedmt in Asian giant’s (China and India) is being
triggered by service sector growth. This has pughedurbanisation process to higher levels but mith
much of job creation in the formal sector. Unaldecbpe up with the population pressure along with
continued implementation of colonial laws forced tities to expand horizontally than vertically soming
huge productive land (Annez, et al. 2010).

India’s urban population in 2008 was 230 millionigrhis projected to 590 million by 2030 that is 4@¥o
total population would be living in cities. The nber of million plus cities will increase from 42 2908 to
68 in 2030 and Delhi will be one of the five largegies of the world (Sankhe, et al. 2010). Thes=sa
cities face acute shortage of infrastructure aeccharacterised by dualism with the presence aidUstries
alongside low level of literacy and new condominiudevelopments overlooking informal slum
developments (Rode, et al. 2008). Agglomeratiomenves generated by concentration of mega citids an
their expansion (Kennedy 2009) due to massive tm@as by governments at various levels and alsa@ue
private sector investments have resulted in hotaoexpansion of cities. Resulting in formationroéga
cities such as Mumbai surrounded by Thane and Kay@mbivili both million plus cities. Similarly, Dii

is surrounded by Faridabad, Gurgaon and Ghazidbadll#on plus cities followed by New Okhla Indusl
Development Authority (NOIDA) and Greater NOIDA. addition Delhi expanded in built up space by
developing million plus cities such as Rohini anddtka within its boundary.

There is a need to analyse the actual stage, d¢bgraend the impact of policies and forces on
urbandevelopment to help planners evaluate thectefity of growth management strategies for better
allocation of population and resources. The papeérthree objectives, to identify urban developnstages
for NCR of Delhi using Klaassen and Berg hypothesisdentify the character of urban developmert tan
identify the impact of policies and forces on url@davelopment of DMR. The paper is divided into 6
Sections, after introduction follows the discussidnhe urban development hypothesis and its agiptic to
NCR of Delhi, Section 4 contains indicator basedlysis to identify the character of urban developine
and Section 5 analyses the impact of policies amdes on urban development of DMR followed by
conclusion.

3 URBAN DEVELOPMENT STAGESHYPOTHESISAND ITSAPPLICATION TO NCR-DELHI

3.1 Hypothesis of urban development stages

Cities in their life cycle go through four stagesdevelopment marked by urbanisation, sub-urbaioisat
des-urbanisation and re-urbanisation in a cycpecatess. During urbanisation stage, industriabsatreates
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employment opportunities, which attracts migrantsnf countryside leading to concentration in theecés
the core becomes congested living conditions detgd, with improvement in transportation commuting
costs fall and people move out to healthier livingnditions in suburbs, starting the process of
suburbanisation. Gradual increase in traffic, laride and demand of social infrastructure, raibesliving
costs in suburbs, as a result people move out &lenurban areas starting the process of des-igdizon.
These smaller urban areas are in their initialestafgurban life cycle and are at a distance ofc6020 Km
from dominant agglomeration. Reurbanisation, ltejesis achieved by governments effort to bringkbife

in the core by implementing policies for rehabilita, urban-renewal, improving traffic situationdaop
grading social infrastructure. Each stage of urbawelopment is characterised by peculiar demogcaphi
socio-economic and spatial development, and spgiatlopment problems, which are found to be pesal
everywhere in developed and in developing countridess governments takes measure to steer thehgrow
in a particular direction (Berg, et al. 1982). Hilpesis being a cyclical process aims to predictftiere
stage of urban development for NCR of Delhi andsmmwve as a guiding tool for policy makers to folaw,
and choose the objectives and the instrumentseofithan policy, to deal with the problems assodiatih
each stage of urban development.

3.2 Study area

National Capital Territory (NCT) Delhi is sandwichbetween two states, Uttar Pradesh (UP) on rigtit a
Haryana on left, here on NCT-Delhi will be referrasl Delhi. Delhi consists of Delhi Municipal Counci
(DMC), New Delhi Municipal Council (NDMC), and DeliCantonment Board (DCB). Delhi Urban
Agglomeration (UA) consists of Delhi and contiguawban outgrowth within Delhi. Concerned with the
unprecedented population growth of Delhi, centmlegnment recognised the regional approach to shbve
problem therefore Master Plan Delhi-1962 recommersiting up of Regional Planning Board (RPB) for
balanced and harmonised development of the regioa first Regional Plan (RP) 2001 identified aneaoé
30,242 SgKm for NCR of Delhi comprising of parts thiree states, Haryana, UP and Rajasthan and
complete Delhi. The area under Delhi, Haryana, @ and UP sub-regions were 1,483 SqKm, 13,413
SgKm, 4,493 SgKm and 10,853 SgKm (NCRPB 1988).

Delhi has undergone rapid population growth frorillion in 1951 to 13 million in 2001 and is pested

to increase to 26 million by 2030 (Sankhe, et 8ll@. Delhi has haphazard unplanned growth andsface
serious problem of lack of basic services such aemsupply, power, transport and solid waste ctitia,
and shortage of housing, which is further aggral/&ie increasing in-migration to Delhi (UN 1995, Mai
and Agrawal 2005). The economic liberalisation @pliof 1991 opened up Indian economy to the
international market, which saw incoming of largre of foreign direct investment (FDI) in metrdtsoi
cities. Delhi region (Delhi, part of UP and Haryameceived maximum share of FDI (26%) compared to
other regions of the country (MoF 2005-06). Alonghathis allowance of 100% FDI in real estate and
infrastructure by Indian government has made Didlbihub of foreign real estate players (SDSI 2G0®)
susceptible to rapid urban growth. The dramatmmn of Delhi, characterised by lack of infrastuuret,
rapid population and economic growth makes it arekent case-study.

3.3 Application of urban development stages hypothesi® NCR of Delhi

To identify the urban development stages and ctarad urban development, Census of India-Primary
Census Abstract for Delhi, Haryana, UP and Rajassui®-regions for 1971 to 2001 time period and Remo
Sensing Images for 1977, 1999 and 2010 time pevieré used. The Census boundaries from 1971 to 1991
divided Delhi in 2 Tehsils (Delhi and Mehrauli) bbensus 2001 divided Delhi into smaller 27 Tehdilse
urban areas from 1971 to 1991 were projected @0@d Tehsil boundaries for Delhi and surroundiregest

of Haryana and UP. The NCR of Delhi was dividedicbre and rings. Delhi was divided into two
incomplete rings (ringl and ring 2) based on thexipnity to the core, intensity of Built up Area
development, presence of geographical featuresiaaithbility of Tehsil boundaries.

Core consisted of Old Delhi Tehsils (Karol Baghh&aGanj, Sadar Bazar, Daryaganj, Kotwali) and New
Delhi Tehsils (Parliament Street, Connaught Placé @hanakya Puri). Ring 1 consisted of East Delhi
Tehsils beyond Yamuna (Seelampur, Shahdara, Seem&andhi Nagar, Vivek Vihar, Preet Vihar) and
other Tehsils such as Patel Nagar, Rajouri Gar@eil, Lines, Model Town and Defence Colony. Ring 2
consisted of rest of South, South-West and NortlstWehsils of Delhi (Saraswati Vihar, Kalkaji, Paibi
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Bagh, Narela, Hauz Khas, Vasant Vihar, and Najafigarehsils of rings 3 and 4 fall in surroundingtes of
Haryana and UP. Ring 3 consists of the satellitentoand has been treated as suburbs. Agglomeration
consists of core, ring 1, ring 2 and ring 3. Ringpfsists of remaining Tehsils of Haryana, UP aaih&han
sub-regions, thus completing the NCR of Delhi. Rdhgzas added to check if the area has enteredhsto
phase of des-urbanisation.
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Figure 3: (Left 1) Map of NCR of Delhi with core aridg division. (Right 2) Model of the study area. dRi 3) Total population
and employment growth rates transferred into +-afat 1971 to 2001. Note: +, ++, +++ = Populatioowgth, (+) slow to fast (+++)
and -, --, --- = Population decline, (-) slowf&st (---). (Right 4) Total population and employrhgrowth rates from 1971 to 2001.

(Source: Census of India and German Remote Sensitagdzater)

Figure 1, left 1 map is NCR of Delhi with core-ridiyisions as indicated in the legend. Right-2 akp the
location of Delhi with reference to DMR and NCRI2lhi. The results of Right-3 Table indicates thMR
entered suburbanisation phase in 1981-91 and by 2@8 in the intermediate phase between relatide an
absolute decentralisation as the agglomerationstagnant and did not lose population and employment
Right-4 Graph shows that rate of employment gromais higher than population growth between 1971 and
1981 and later from 1981 to 2001 rate of populatoowth outpaced employment growth. The difference
between the population and employment growth wasnmech in Delhi, whereas it was higher in the
surrounding States sub-regions. The populationeangloyment growth rates in Delhi were stagnantrafte
economic liberalization of 1991 because of thectete migration of skilled people as the sectorsruted

by FDI do not generate high level of demand forkillesl migrants. The above analysis concludes tiat
region entered suburbanisation in the 1980’'s ardcttaracter of urban development has been rentbgred
population outpacing employment, an experience sippof western European cities.

4 INDICATOR BASED ANALYSIS OF URBAN DEVELOPMENT FOR D MR

4.1 Analysis based on demographic and socio-economidinators

In this Section and Section 4.2 an attempt has beade to support the above identified process of
suburbanisation with the help of indicator basealysis. Section 4.1 analyses the process of subisdtzon
based on demographic and socio-economic indicaiods Section 4.2 analyse the same with the help of
spatial indicators.

Census of India defines, Main Workers (MW'’s) assthavho work for the major part of the year in
economically productive activity. In this reseaiiV’s are termed as Employment. Opposite of the farm
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are the people not contributing to the economitviéigtand are termed as Unemployment. Other Workers
(OW’s) are people engaged in economic activitideiothan agriculture, cultivation and HouseHold {HH
industries, and are employed in factories, tradé @mmerce, business, construction, teachers eie H
OW's are termed as Other Employment (Oth.Emp.).

In Indian context both market based forces, armhFisocial problem approaches are important inagnjlg
suburbanisation (Sridhar 2007). The ratios of Salee@aste-Schedule Tribe (SC-ST's), total (Toterétes
and unemployment (Unemp.) rate in core to thatubusbs are used to test the flight from core blight
hypothesis. SC-ST's in India are traditionally sdigi repressed, so it is possible to believe thmsirt
presence would deter location of higher caste. étighe ratio of SC-ST in the core to that in suburigher
would be the extent of population suburbanisatiefiecting flight from this community (Sridhar 2010
Table 1 indicates that proportion of ratio of SC48Tcore to that in suburbs has remained high liciirae
period and unemployment was high during initial abes, these together have contributed to the
suburbanisation of the HouseHold (HH).

Year | Noof HH | Tot SC-ST| Tot Unemp Tot Pop. TotgEm Tot Literates| Tot Oth.Emp.
1971 | 2.73 141 2.63 2.80 3.04 3.35 3.20
1981 | 1.53 1.39 1.62 1.56 1.72 1.84 1.86
1991 | 0.99 1.48 0.90 0.95 1.09 1.09 1.16
2001 | 0.47 1.71 0.43 0.47 0.58 0.49 0.59

Table 1: Result of core to suburbs ratios in DMR fro®7 1 to 2001(Source: Col 1971, 1981, 1991 and 2001)

The extent of employment suburbanisation is imparteor HH location, whereas population (Pop.)
suburbanisation is important for firms. Greater greportion of suburbanised population, greatethis
extent of employment suburbanisation, indicatingsjllow people for the various skills they haweoffer.
Higher the literacy rate in the core relative tattin suburbs, higher is the extent of centralsatof
transport and communication jobs in Indian cit®sdhar 2010). Table 1 indicates that proportionadi of
population and employment in the core to that dfushs is higher indicating that both have suburdeohi
over time, confirming that jobs follow people ftretvarious skills they have to offer. The highergartion

of ratio of literacy in the core to that of subusaglains the higher proportion of other employm&nte
former leads to centralisation of skilled jobs.

HH and employment density gradient are not verfedéht from each other for the Urban Agglomerations
and metropolitan areas. Decreasing density gradiesit time represents suburbanisation, compareghdeto
developed countries Indian cities have high gradi8ridhar 2007). But the trend is not true for DNEee
Figure 4 Graph 4) where the population density igr#gdwas not steep but flatter (low) during 1974 an
1999 and become steeper (high) by 2010, a casesibppo most of the developed world cities expeargen

4.2 Analysis based on spatial indicators

The evolution of urban pattern is closely relatedhte changing forms of internal transport, sime@gport
makes land accessible for urban development (M&9é0©). Buses have been the main mode of public
transportation in Delhi, followed by increasing @ubbile ownership and coming up of the Metro in 200
This change in transport is also reflected in thenging urban pattern of Delhi. Till 1977 (Figur®Base 1)

in DMR there was concentrated development, the s\oflesuburban development were separated by open
spaces and were connected to the center by Natibghays (NH’s). The reason for the limited grovath
suburbs was poor transportation between the subanios the City. Later with the improvement in
transportation NH’s became the axis of urban dereknt with increased densities and strip commercial
development (Figure 2 Phase 2). By Phase 3 autéenobinership increased in Delhi, providing flexityil
and making inaccessible areas now accessible. Mattamproved transport network between Delhi asd i
suburbs increased commuting and population of abeir®s by more than million making them mega cities
These have expanded towards each other by merheig BUA along the radial corridors resulting in
coalescence of the initially separated suburbsifaggra Megalopolis (Figure 2 Phase 3).

Spatial expansion of Delhi can also be relatedh¢ophases of Indian economic growth, where phdsani
independence till mid 1980'’s is characterised loyvsfjrowth of industrialisation. Phase 2 from micBQ%
to mid 1990's is a period of moderate economic dghoeharacterised by public sector driven shift from
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industrial to service sector.

Phase 3 from mid 1990 2010 is period of rapid economic growth

characterised by private sector driven serviceosébazumdar 2010). Figure 2 shows the spatial esioa
of Delhi from 1977 to 2010. The increase in peragatof Built-up Area (BUA) to total Delhi areas was
slow in initial years and faster later. BUA incredsrom 10 to 35 to 38 in 1977, 1999 and 2010 (ihat
30, 22 and 11 years). The initial low BUA was doeslow growth of industrialisation and later highBisA
is the result of the adopted economic liberalisapolicies leading to the scattered splinter dguslent of
the fringe and coalescence of Delhi with surrougdirega cities, making DMR a mega region (see Figure

Phase 3). Radius of spatial extent of BUA incredsad 15 Km in 1977 to 35 Km in 2010.
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Figure 2: Spatial expansion phases of DMR whereahd?3 represent time period 1977, 1999 and 2040r¢8: German Remote

Sensing Data Center)

City growth is a cyclical process between diffusiand coalescence, which starts with the outward
expansion of the core with new developments intasg@ with open spaces, as the expansion continues
infilling of the gaps takes place leading to coeéese of the diffused urban area into fully built arban
agglomeration (Dietzel, et al. 2005). Coalescemzksprawl was observed for Delhi for a time ped®d7

and 1999 by Taubenbdck, et al (2008), they expllaat taking advantage of the absence of orographic
barriers Delhi evolved in a ring shape enablingcenitric sprawl. The polycentric structure of s@eeitities

and urban core in 1970’s coalesced by 1999. Figurhase 3 indicates that by 2010 coalescenceedsalt

the merging of urban core and satellite cities e mass. Also observed are splinters of urbawtgron

the periphery, a sign of concentric ring sprawlaihin future would result either in infill or coalgence.
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Figure 3: Graph 1 to 6 show the results of theiapanalysis (Source: Census of India and German Re8ensing Data Center)

Patch density (PD) is the number of urban patckesamdscape areas, it is a measure of discretas ateas
in the landscape and is expected to increase dyengds of rapid urban nuclei development, but may
decrease if urban areas expand and merge intonoons urban fabric (Seto and Fragkias 2005). PD of
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Delhi was constantly at a low level for the timeipé 1977 to 1999 highlighting a laminar coales&sand a
laminar urban footprint (Taubenbdck, et al. 2068yure 3 Graph 1 shows maximum increase in PD ia co
and in Ring 2 for 2010 time period indicating grovaetf urban areas in these zones, and low PD of Ring
indicates coalescence.

The most fundamental character of urban land usieeisatio between Built-up Area (BUA) and non-BUA.
The growth and extent of BUA is addressed by ol/&di growth in percent (Kasanko, et al. 2005). UFig

3 Graph 2 indicates that for the time period 19971999 BUA densities were higher in the core and
decreased outwards with increased distance froncdhe Later in 2010 BUA density increased in Ring
indicating compact urban development of the zomapaoed to Ring 2. According to Graph 3 for time
period 1977 maximum percentage of BUA growth waRiimg 1 (40%) followed by Ring 2 (30%) and core
with 18%, later in 1999 this percentage decreasd®ing 1 and core, and increased in Ring 2 and &48¢

and 25%. Later by 2010 the percentage of BUA gramtheased in Ring 1 and 2 by 33% and 64% whereas
it decreased in core to 13%, indicating periphdeafelopment.

Growth of city is a tidal wave phenomenon in whitdition of population expands the city outware ltke
outward movement of the waves. It is a gradual ggscn which the density decreases from center to
periphery and the zone of maximum growth with timeves outward by filling the previous isolated
settlements (Blumenfeld 1954). Figure 3 Graph 4ialepdecrease in net population density from core
towards periphery for all time periods. Except thaive of maximum growth in core for 1977 extended t
Ring 1 by 1999 and by 2010 core again was the znmaximum growth. In case of Delhi zone of
maximum growth instead of moving outwards has lmgctentrated in core.

In a metropolitan area, if land is consumed atstefarate than population growth, it is characeetias
sprawling, whereas if population growth is morentiland consumption it is characterised as dengfyin
(Fulton, et al. 2001). According to Figure 3 Grdpfor the time period 1977 to 1999, population glowas
higher than BUA change in Ring 1, whereas in cBRiag 2 and 3, BUA change was higher than population
growth, indicating that more land was consumeddssg Ipeople in core, Ring 2 and 3 in comparisoninig R
1. By 2010 population change in core was more BldA change, whereas in Ring 1 and 2, BUA change
was higher than population change, indicating nesfieient land consumption in core compared to Ring
and 2. There was an overall reduction in rate @inge for BUA and population for Delhi, indicatingl
growth as experienced by initial rapid growth regio

Strip development occurs along the transport ndéwonnecting the main city center to the suburlbesg
are linear commercial developments along both flése transport network (IFCl and FTS 2010). Feg2
shows strip development and Figure 3 Graph 6 inelicduring 1977 almost 70% and 45% of the total BUA
was in 1 Km buffer along the National Highways (MHand rail network connecting the center to the
suburbs, which reduced to 50% and 30% by 1999.ré&&alts of Section 4.1 and 4.2 confirmed the pr®ces
of suburbanisation for DMR, with results of Sectiod.l indicating movement of population and
employment to the suburbs and results of Sectigrindlicate both outward and inward expansion ohbel
outward by coalescence with neighbouring mega citesinward by development of scattered splinters i
the periphery.

5 ANALYSING DRIVERS THAT SHAPE URBAN DEVELOPMENT OF D MR

5.1 Jurisdictional, institutional and administrative complexities in Delhi

Delhi is both a State and capital with largest ripaility in the country. The State government calstr
neither the municipality nor the development authiohe two institutions are directly under theldeal
government which provide infrastructure and housiagd possess statuary plan making power, hence
weakening the engagement between federal govern(namticipality) and local stakeholders (public).
Many agencies are responsible for planning in Deltinpared to only one for coordinating between
participating States of the Region (Rode, et al080 Administrative organisations are marked by
overlapping jurisdiction, and lack of coordinatiand communication amongst them. There are 27 revenu
districts, 12 election zones and 8 town planningesowithout matching boundaries. State government
prepares development plans for rural areas wh&B@sprepares Master Plan encompassing rural abeas,
there is no coordination between them. Seizing elhD Transport Corporation buses by UP State
government for covering extra mileage indicatek laccommunication between the States (Dutt 1999).
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In India urban planning is unable to mange citieplanning not about forecasting and growth manageém
but is a dynamic process of informality, and an reshifting relationship between authorized and
unauthorized (Roy 2009). Almost whole of Delhi ianked by violation of planning and building norms
with massive unauthorised constructions, yet omgnes of these are designated illegal and worthy of
demolition while others are protected and formalliséo prescribed set of regulations or law areofeéid to
designate areas as illegal or formal. Pushta (slakany), Akshardam temple (world’'s largest “modern”
Hindu monument), the Commonwealth Games VillageP#rk, and Delhi Metro Rail depot all fall on the
Yamuna flood plain violating the zoning regulatioom these only slums were evacuated as they ditatio

in Delhi government’s aim of World Class City (Gtmer 2008).

Urban growth consistently outstrips the most pesgbus planner’s vision in India (Roy 2009). Tladune
and extent of city growth is unplanned and ungpéited, and the provision of services is not preadbiut
reactive (Jain 2010). On the opening day of nevinway toll plaza connecting New Delhi to its satelli
Gurgaon, traffic was backed up simply because glesnanderestimated the growth in the traffic (Setau
2008). The failure of the Delhi BRTS is a resultnain coordination of the implementing agency whih t
planning experts. The experts had recommended arease in the width of the road before the
implementation of BRTS since its initial carryingpacity was not enough. However this was turnedndow
by the implementing agency of BRT, instead of agdhre lane to the road, two lanes were taken otheof
corridor hence worsening the congestion (Vishnd&0 Similar is the failure of Delhi Metro, whicls i
overcrowded and lacks frequency (Rawat 2009).

5.2 Components of urban growth

In India the major component of urban growth isréase due to expansion in area and merging of towns
(Kundu 2003). Reclassification of urban boundam@esording to the Census definition has resulted in
outward expansion of urban Delhi. The spatial extdérurban Delhi was much smaller during the 1961-7
Census, later as the villages in proximity to urliihi urbanised they were annexed in the Delhanrb
boundary, thus increasing the urban spatial exdémelhi by 2001 (Col 1971, Col 1991). From theatot
population of Delhi in 2001, 93% lived in urbanaseDDA in MPD-2021 declared whole of Delhi as urba
(DDA 2009).

Other components of urban growth for Delhi, fron61%0 1981 was natural growth but from 1991 to 2001
natural growth declined and in-migration was themtamponent (Dupont 2005). In 2001 total migration
Delhi UA was 5.55 million, and the contributionwithin the State migrants was only 0.31 million ndees

the contribution of migrants from other States W86 million (Col 2001). Delhi attracts migrantsedio
stronger economic and infrastructure base leadingohcentrated urban development with emergence of
mega cities (Gurgaon, Faridabad, Ghaziabad, andN{Dihaking DMR a mega region.

5.3 Impact of policy shift from balanced regional growh to city centric growth

First three Five Year Plans (FYP’s) promoted bataihoegional growth by decentralisation. First Maste
Plan Delhi (MPD)-1962 recommended decentralisatibpopulation and employment to the surrounding
identified new towns for balanced regional develeptnby making the Satellite towns self sufficient i
terms of employment and residential places (DDA2)9But it failed due to lack of infrastructure prgion

in the Satellite towns. Government realised impuargaof cities as engine of growth therefore laticpes
focused on urban areas. 74th Constitutional Amemdret in 1992 provided Constitutional status tdoain
Local Bodies (ULB’s) and strengthened them withafinial devolution for better urban governance.
Jawaharlal Nehru National Renewal Mission (JNNURIM2005 was launched to to encourage reforms and
fast track planned development of identified cities

Delhi State government instead of devolution of psmo ULB’s leapfrogged them to reach the resilent
with Bhagidari Scheme (citizen contribution), thiling the democratisation envisaged by the Cduagtin
(Sridharan 2009). Delhi is a laggard in implemegtmandatory reforms of INNURM such as repealing of
Rent Control Act and Rationalizing Stamp Duty, gas availed funds under this scheme for varioussec
such as sewerage, roads, highway and urban rer@WAIURM 2010). The policy shift from balanced
regional growth to city centric growth since indegence has increased the regional imbalance leading
migration to urban areas, where most of the runakilled migrants are absorbed in informal sector.
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5.4 Impact of land policy and regulations

Delhi urban land policy of large scale land acdigri and disposal in 1961 was based on the corafept
nationalisation of land for formation of land babk public authority to undertake urban developmant
using land as a resource through revolving funtriegie. But lack of sufficient amount of acquiredd for
the implementation of the Master Plan’s, slow Gfteand acquisition and development, entitlemenpraffit
by DDA on sold land, and biasness towards HighdrMmldle Income Group contributed to the increase i
land prices since 1961 (Acharya 1987).

Urban Land Ceiling & Regulation Act (ULCRA) of 19%#as to facilitate the availability and affordatyili

of urban land by increasing its supply in the makkeimposing a ceiling on the amount of possesseadnt
land and possession of land by the State goversmeart common public good after paying the
compensation (JNNURM 2006b). In Delhi freezing afge areas of land for planned development, and its
slow development and supply in the market resuiteshortage of developed land with increased laizkp
(Pugh 1991). Under JNNURM the act was repealedt dailed to meet it objectives and resulted in
accumulation of land in few hands and escalatiaim@fand prices.

Land use regulations are development control meassuch as zoning and building regulations. Tt fir
two Master Plans of Delhi were based on zoningifiernt land uses, separating residences from jobs
leading to long commuting time, dependence on Yehiéncreased congestion and pollution but MPD1202
is a shift from the previous approach towards nairdl use (DDA 2009). Building regulations such as
limiting the height by Floor Area Ratio (FAR) hassulted in outward expansion, high land valueslacki

of affordable housing. Planners instead of increasiensities to avoid congestion prefer maintainowg
FAR to avoid infrastructure up-gradation cost. FAGR CBD in Hong Kong, Portland Oregon is 15, in
Singapore, Jakarta is 10 and in Washington isBeBtédud 1996) whereas in Delhi it is 2 (Sridhar@01

Low property tax and Rent Control Act (RCA) redube revenue base for ULB’s and contribute to new
developments by blocking developed land from theketa Property tax the main source of revenue for
ULB'’s contributed only 18% to municipal revenue #§06-07. This lower value was due to the absehce o
formal count of properties leading to low propertgistration, assessment of properties 30% lowan th
market value and lower collection rates (Mathuraket2009). RCA introduced to counter the scaroity
rental housing contributed to housing shortageibgadiraging investment in rental housing due tcras

in favour of the tenants. Owners hold back theapprties from rental market as tenants have ngatidin

to maintain property and to pay taxes, and rergsrarch lower than market values resulting in lote iaf
return in rental housing, reduced supply of rehtalsing and emergence of black market (JNNURM 2006a

5.5 Impact of economic reforms

Economic reforms since 1991 boomed the economieldpment, real estate and infrastructure projects
resulting in rapid land use change and expansidgheotity and fuelled demand for office space, ebtbgy
parks for Business and Knowledge Processing Orgtnis (BPO’s and KPO'’s) and residential property
(Shaw and Satish 2007). This process of globatisatstructured Delhi with central and sub cerdistricts
residential areas being transformed into commesgiates to accommodate branch offices of multinats
domestic companies and financial institutions. $liog and land prices rose sharply registering arease

of 580% in commercial space and 270% in residespgate (Mathur 2005).

Special Economic Zone (SEZ) policy, a response laobalisation in 2000 resulted in peripheral
decentralisation of population, jobs and services tb infrastructure provision. SEZ’'s are the pefe
location for the foreign companies which requingéaspaces and world class infrastructure (Bhanegail.
2008). Delhi periphery is characterised by mushiagnof high quality residential and office spaces,
specialized parks for software and technology, galficourses (Mathur 2005). To attract FDI's goveent
policies are biased towards tertiary sector anat&itn increasing service sector and skilled latiowrban
areas, therefore rural unskilled migrants due ¢ tzf skill are unable to find job and are absorlredrban
informal sector (Mazumdar and Sarkar 2008). Therm&l sector accounted for 76% workforce from total
employment in 1993-94, which increased to 80% 8912000 (Venkatesan 2007).

Delhi from 1993 to 2002 generated more than nakiamarage per capita State domestic product an@ mor
than double the national average per capita incdimere has been a continuous rise in small scelestries
and employment generation from 1951 to 2001 (UNDB62. Delhi not only reinforced its manufacturing
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base by upgrading the old manufacturing industrigsalso expanded its information based and wiitalg
industries from 1990 to 1998 (Mathur 2005). Thewabfactors pull the migrants to Delhi. Higher (mtiman
double) average capital value in Delhi comparesltwounding DMR towns (Services 2009) and contiisuou
increase of automobiles from 1991 to 1996 (Maitl &grawal 2005), push the residents out of Deltthi®
suburbs in search of more spaces and better enwnan

5.6 Impact of investment in infrastructure projects

Policy of investment in infrastructure developmbas also contributed to urban growth of DMR. Ptmr
Delhi Metro not all designated Satellite towns Hhme tperiphery of Delhi picked up due to lack of
infrastructure provision and transport connectivitaunching of Delhi Metro improved the commuting
between the Satellite cities and Delhi, the surdinm States to maximise the benefits from closeipridy

to the capital also invested in improving transgtion connectivity with Delhi. As a result Delhi
experienced negative population growth during 188t 2001, whereas the neighbouring city NOIDA,
Ghaziabad, Loni, Gurgaon, Bahadurgarh, and Fardlalbae experienced growth rate between 3% to 6%
during 1991 and 2001. This outward movement ofpngple to the suburbs is attributed to the imprev@m

in commuter network, and to the increased econsituation (UNH 2008).

Delhi Metro impacted the land value and land ushiwi500 meter to 1Km distance of the Metro comrido
The land value increased by 22%, within 500 metmmroercial values increased by 18.1% whereas
residential values increased by 11.3%. The leasaleesidential areas have increased in dengity, ateas
have given way to middle class residential areanroercial shops have come along the corridor and
previous commercial multi-storeyed buildings in @anght Place have become the commercial hub
(Swamy 2009). Coming up of Delhi-Mumbai Industi@rridor (DMIC) between Delhi and Mumbai with
several industrial estates, industrial hubs, woiraf-the-line infrastructure would be developednal both
side of this corridor in a band of 150 km (DMIC ZQ0This corridor will spawn 24 new cities (Jeraill)
further increasing pace of urbanisation in bothibahd Mumbai region.

6 CONCLUSION

The above analysis justifies the title seamlesanidation and knotted city growth for DMR as urigaowth

is not restricted within the administrative boundsrof Delhi but has spilled over to cities of sumding
states giving it a seamless character and the gapudth of the million plus cities in close proximto Delhi
have emerged like knots in the spatial frameworPOMR. The analysis indicated that NCR of Delhins i
the intermediate phase (between relative and afedadfi suburbanisation and the rate of populatimwth
outpaced employment growth in DMR and NCR of Delhich rendered the character of urban
development different from the Western experieii¢® urban development of DMR is a combined efféct o
administrative and institutional structure, goveemmpolicies and regulations, and demographic acws
economic forces. The identification of urban depefent stage for NCR of Delhi and the characterbén
development for DMR, calls for further research &ralysing the effectivity of the formulated growth
management strategies for better allocation ofuress and population.
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