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Our project goal Is to quantify
and understand the
growth ofurban clusters




Clusters have become a key topic in economic
iInnovation, and globalization debates
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Introduction: Clusters in Urban and Regional
Development
An Economic Theory of Regional Clusters'

Paul Belleflamme Andy Cumbers and Danny MacKinnon



Why focus on urbartlusters in
India?




Point 1. Urbanization throughout India
Distribution of India’s Population by Settlement Size ( Urban & Rural): 1951 - 2011

Depending on the definition of urban , more settlements shift from the rural into the urban category.
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1951 1961 1971 1981 1991 2001 2011 Definition of Urban : All statutory places with
a municipality, corporation, cantonment board or notified
s, town area committee. A place satisfying the following
All India: Number of Settlements (1971-2011) three criteria simultaneously: a minimum population
1991 2001 2011 of 5,000; at least 75 per cent of male working population
engaged in non-agricultural pursuits; and a density
Urban 3,351 5,161 7,935 of population of at least 400 per sq. km.
Rural 634,321 |6,38,588 | 640,867 Source: Census, 2011

Source: ITHS Analysis based

on Census 1951 to 2011




Point 2: Drivers and patterns of urban expansion

In India fundamentally different

Average annual urban expansion

Location growth rate Approximate percent of urban land expansion attributed to
Population GDP per capita
growth rate growth rate

China 7.48 18 53

India 4.84 30 23 |

Africa 4.32 43 Not significant

North America 3.31 28 72

Europe 2.50 4 86

doi:10.1371/journal.pone.0023777.t1002

Seto, Fragkias, Glineralp and Reilly, 2011. A mesdysis of global urban
land expansionPLoSONEG(8): €23777. doi:10.1371/journal.pone.002377



Point 3: Nonlocal actors and global
real markets shape localrban growth and form
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How do we identify urban clusters?




Component 1: Detect | Component 2:Monitor Component 3: Understand
and guantify growth of | land cover changes withir| the drivers of urban
urban cluster hot spots| urban cluster hot spots expansion and agricultural

land loss

AMODIS+NTindicator ANTL+ SPOT VGT AMarkets,commaodity flows,
and the growth of clusters in
India

AMODIS+NTL timseries AMODIS 250m time series  Alnfrastructure and
educational factors in driving
urban growth in India

ANTL+ SPOT VGT ATime seried andsatnalysis AGrowth of theDelhi
Chandigarh cluster

ADiscussions witpublic ADiscussionsvith public and
and private policyshapers private policyshapers



How do we identify urban clusterand urban cluster hot spots?

Vegetation Adjusted NTL Urban IndeX1- NDV) * NTL

NTL

0.8 -

NDVI
0.6 -

0.4

0.2

8400 8450 8500 8550 8600 8650 8700 8750



0.8 -

0.6

0.4 -

0.2

NTL

NDVI

VANUI

8400

8450

8500 8550

8600

8650

8700

8750



0.6 -

0.2

NTL

NDV

VANUI

8400

8450 8500 8550 8600

8650

8700

8750

R: VANUI
G: NDVI
B: NTL

New York City



Yalue

0.6

0.4

0.2

Q.0

New Delhi, India

R: VANUI
G: NDVI
B: NTL

IlllllIIlIIIlII

=




LISA- Local Indicators of Spatial Association
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Types of Cluster Hotspots
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India urbanization hotspots
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Variablescurrently compiled in India database

Districtlevel Gross DomestiProduct

- District-level Annual Gross and Net Domestic Product by Industry Sector
-1999¢ 2007 for 500 districts
- Source: Planning Commission of India

- Other supplementary data: statevel GDP by sector from 1993 to 2004
- India Statistical Yearbook

StateGovernment Policy Variables

Statelevel AnnualCapitalExpenditure

-1991 to 2011 , 29 states

- Expenditureon Education, ransportation, Wban Development, Rural Developmer
Agriculture, Industry, Housing, Water and Sanitation, Total Capital Expenditure

- Source: CEIC India Premium Database

Jawaharlal Nehru National Urban Renewal Mission
- Implementation policies, funding, identified cities




DistrictLevel Population/Labdvariables

Districtlevel Numbeiof Workers (for two census years 1991 and 2001)

- Workers, main workers, cultivators, agricultural laborers, household industry workers,
and nonworkers

- Includes urban/rural

Districtlevel Population Size

-Total population and Total rural/urban population

-For census years 1991 and 2001 for all the census districts
- Source: Census of India 19&1d 2001

- Censudooks and CD database

- Office of the Registrar General

Gty-levelpopulation size
-Population andyrowth rates for census years from 1901 to 1991
-Source: United Nations Population Division

DistrictLevelGeo/BiophysicaVariables

-Districtlevel averageslope, elevation and coastal zone
-Other biophysical characteristics (e.g., temperature, rainfall) are now being developed.
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Growth in major cities from 1998 to 2008
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ABM of Urban Clusters In India

Objective Howdo marketcontextsaffect how urbanclustersdevelop?
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Yalelndia Urban Conference
http://www.iuc2011.in/
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The India Urba

conference was an academic co

Urban Conference: Evidence and Expenence (IUC) covers the India
ents of a series of international conferences on Urban India. The first
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Year 2 Next Steps

AContinued database development
AFieldwork in summer 2012
AAlgorithm refinement

AModel building

A8 papers in preparation or review



Research Team




