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Metropolitan Expansion
Metropolitan areas are expanding …
Growth of urban population
Increased share of urban in total population:

Expansion of urban land use
• Increased residential and commercial land use
• Theoretical understanding

Expansion of urban land cover
• This is what we can measure

2.0%World urban pop growth rate (2005-2010)
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Why the concern?
Urban expansion important for development?
• Form of urban system, rather than urbanization per se
• Plan urban expansion to optimize growth
• Optimal degree of primacy
• Henderson, 2003

Other considerations
• Infrastructure costs and congestion
• Elasticity of capital expense per person w.r.t. urban 

population = .144 
• Expected doubling of urban population in next 30 years 

will increase capital expenses per person by 14%
• Arimah, 2003

Are such policies even feasible?
• Growth controls might not be enforced
• Developing country cities littered with failed plans
• Political economy considerations



Effect of planning constraints
Considerable research exists
• Mostly in the context developed countries
• Evidence of constraint

• Net cost of distortions equivalent to 4% of incomes
• Cheshire and Sheppard (2002)

Do these policies constrain growth in global cities?
• Largely unknown
• Little systematic data are available

Data needed
• Urban land use
• Planning policies
• Other relevant urban factors (transport, population, etc.)
• Global sample



Measuring Urban Expansion – global sample
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City Sample by
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Classification of urban land cover

2 Landsat TM/ETM images, approximately 10 years apart
28.5 meter resolution, 3 visual brightness, 3 IR
3-pass supervised cluster analysis used for both times
Pixels classified as urban, non-urban or water



Detecting Urban Development Dynamics



Descriptive statistics
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Impact of population growth

Lower density cities

Higher density cities



Impact of growing incomes

Higher income 
associated with 
more urban land



Impact of agricultural land values

Higher agri-land 
values associated 
with more urban 

land?



Variations in cost of motor fuel

Higher fuel costs 
associated with 

more urban land?



Impact of size of planning department

Larger planning staff 
associated with less 

urban land



Impact of planning enforcement

Greater planning 
enforcement associated 

with less urban land



Impact of time to convert rural to urban use

Greater planning 
delays with more 

urban land?



Modeling
Estimate using cross-section data
• Ideally we would have time series as well to use panel
• Lack panel data on planning constraints

Endogeneity problems!
• Population, income, planning policies

Approach
• Begin with OLS evaluation

• Region fixed effects
• Clustered standard errors

• Employ IV estimation
• Instruments: location, environmental factors, social and political 

background
• Check first stage results and test validity of instruments

Examine variety of planning policies
• What are the pathways of policy effectiveness?



OLS Results
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limited policy impact



IV Results
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Impact of 
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First stage regressions with instruments

33.26***14.71***7.27***10.12***8.54***F

0.32630.51470.50020.43810.1984R2

0.03270.3009*-0.3527***-0.03320.0807Religion

0.0424-0.1729-0.449**-0.0432-0.026Language

-0.3181***-0.4213**0.6184***-0.2221**0.0801Ethnic

0.14470.3013*-0.2460.2974***-0.096Slope

-0.00140.00180.0034-0.0069***0.0012Longitude

-0.00720.019**-0.0197**-0.0067*-0.0003Latitude

0.9754***2.8039***-0.56280.69140.0712Biometype 13

0.7837**2.3055***1.17220.2721.3831Biometype 12

-0.06491.24961.45491.4605***1.2655Biometype 11

0.40051.9147**0.20880.61950.5437Biometype 10

1.0417***2.2037***-0.0080.7845*-0.7032Biometype 9

0.39392.6536***2.3643***0.8127*1.1181Biometype 7

0.6841*2.7397***1.7837**1.3768***1.9506*Biometype 6

0.5514*2.1986***0.75420.50011.0952Biometype 5

-0.19580.31441.0206*0.2343.1832***Biometype 4

-0.05650.0377-0.3082-0.1125-0.1926Ground Water

Fuel CostAgLand ValueConvert LandIncomePopulation



Biometypes?



Relative impact
Which forces are the “most important”?
• Using CV gives the percent change from one σ change in 

variable (relative to mean)
• Multiply by estimated elasticity to obtain impact on total 

urban land cover

A one standard error increase in ‘planning delay’ is 
associated with a 47% decrease in urban land cover
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59.32%100.03%Income
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Conclusions
Using data from a global sample of cities
• Variation in population, income, agricultural land 

values, transport costs all associated with 
expected changes in urban land cover

• Urban theory works pretty well
Planning policies show mixed effectiveness:
• Size of planning department shows no impact

• “Planning” produces public goods other than constraint
• Enforcement actions and restrictiveness show no 

impacts
• Enforcement may rise in response to violations, but not 

sufficient
• Restrictiveness may reflect public sector bargaining position



Conclusions
Delay in subdividing land approved for urban use has 
no impact
• Approval for urban use indicates expansion
• Delay may reflect local infrastructure provision

Delay in approval of change from rural to urban use 
has an impact
• Clearest link to restriction of urban expansion
• Even if eventually approved, increases risk of development

Land use regulation can be effective constraint even 
in global context
• Potential role as part of growth policy
• Constraint does NOT imply efficiency!
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