
Rethinking  
Urban Sprawl:

Moving Towards 
Sustainable Cities

POLICY HIGHLIGHTS



Rethinking Urban Sprawl:
Moving Towards Sustainable Cities

How cities develop in the years to come will determine progress 
on addressing key environmental, economic and social challenges, 
including climate change and access to affordable housing. This 
report provides an important step towards assessing the state and 
implications of urban growth patterns and identifies policies to  
steer cities towards inclusive and green growth.

Angel Gurría, OECD Secretary-General
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 Key Messages:

•	 Urban sprawl, a particular form of urban development, is a driver 
of several major challenges facing cities. These challenges include 
greenhouse gas emissions, air pollution, road congestion and lack of 
affordable housing.

•	 Urban sprawl is a complex phenomenon, which goes beyond average 
population density. Its different dimensions reflect how population density 
is distributed across urban space and how fragmented urban land is. 

•	 In most of the 29 OECD countries examined, cities have become more 
fragmented since 1990 and the share of land allocated to very low density 
areas has increased. While urban areas have become denser on average, 
today 60% of urban space is sparsely populated.

•	 Urban form is generally evolving in a way that induces higher car 
dependency and longer commuting distances. Such a development 
pattern implies more traffic jams, higher greenhouse gas emissions 
and more air pollution. It also substantially increases the per-user costs 
of providing public services that are key for well-being, such as water, 
energy, sanitation and public transport.  

•	 Coherent and targeted policy action is urgently needed from different 
levels of government to steer urban development towards more 
sustainable pathways. This is also pivotal for achieving the goals of the 
Paris Climate Agreement and the UN Sustainable Development Goals. 

•	 Policy action should focus on appropriately pricing car travel and parking, 
as well as investing in infrastructure for public and non-motorised 
transport. Parallel efforts are required to reform land-use policies which 
fuel urban sprawl. Policy makers should reconsider maximum density 
restrictions, revisit the design of urban containment policies and develop 
new market-based instruments to promote densification where it is most 
needed.

•	 With 7 in 10 people forecast to live in cities by 2050, we must act today to 
build better cities for better lives.
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The report contributes to a better understanding of urban 
development patterns in a number of novel ways. It provides:

l An operational definition of urban sprawl which disentangles the 
phenomenon from its causes and consequences. 

l Seven indicators of urban sprawl, computed for more than 1100 urban 
areas in 29 OECD countries and for three time points: 1990, 2000 and 
2014.

l A detailed assessment of the causes and consequences of urban sprawl. 

l A menu of policy options grounded in the theoretical and empirical 
literature to shift urban development towards more sustainable 
trajectories.

This enables:

l Monitoring the evolution of urban sprawl over time and space.

l Retrospective analysis of the causes and effects of different dimensions 
of urban sprawl in a country-specific, cross-country or cross-city context.

l More informed decisions about whether policy action is needed to steer 
cities towards economic growth, environmental sustainability and social 
inclusion.

 
Contribution of this report
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28
Between 1990 and 2014 the total 
artificial land in urban areas included 
in the study increased by 27.7%. 

22
Between 1990 and 2014 the  total 
population of urban areas included in 
the study increased by 22.4% 

%

%



2Measuring urban sprawl
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Urban sprawl is an elusive concept. The report defines sprawl as an urban development pattern 
characterised by low population density that can manifest itself in multiple ways. 

The different dimensions of urban sprawl are measured by the seven indicators described in Table 1. 

Urban sprawl may even exist in urban areas where average population density is relatively high, if those areas 
contain large amounts of land where density is very low. 

The phenomenon is also manifested in development that is discontinuous, scattered and decentralised, for instance 
in cities where a substantial part of the population lives in a large number of unconnected pieces of urban land.
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Table 1. Seven indicators of urban sprawl

Indicator Description

Average urban population density The average number of inhabitants in a km2 of land of an urban area.

Population-to-density allocation The share of population living in areas where population density is below a certain 
threshold (e.g. 1 500 inhabitants/km2).

Land-to-density allocation The share of urban footprint of areas where population density lies below a certain 
threshold  (e.g. 1 500 inhabitants/km2).

Variation of urban population density The degree to which population density varies across the city.

Fragmentation The number fragments of urban fabric per km2 of built-up area.

Polycentricity The number of high-density peaks in an urban area.

Decentralisation The percentage of population residing outside the high-density peaks of an urban 
area.
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3Have cities in OECD countries 
been sprawling?

Cities in most of the 29 OECD countries included in the study are increasingly fragmented and more 
people are moving to the suburbs where density is low. While average urban population density has 
declined in 14 of the examined countries, fragmentation of urban land has increased in 18 and the 
share of urban land containing areas of very low density levels has grown in 20 countries. 

l In certain countries, such as Greece, Ireland, Spain, Sweden and the United Kingdom, the growth in the 
percentage of urban land containing areas of very low density has been accompanied by increases in average 
urban population density. This means that in several urban areas of these countries, suburbanisation co-
exists with densification.

l Urban areas in other countries, such as Austria, Canada, Slovenia and the United States, rank relatively high 
in multiple dimensions of sprawl. This implies that it may be worth monitoring urban development patterns 
more closely in these countries. 

l Closer monitoring may also be justified in cities in Denmark, France and several Central European countries, 
such as Czech Republic, Hungary, Poland and Slovak Republic, as in the period 1990-2014 they have sprawled 
along most of the dimensions examined in the report.

Figure 1.  Cities have become less dense in some OECD countries and more dense in others
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Notes: Red dots represent the total change in average urban population density in the period 1990-2014. The bars decompose the 
total change into changes occurring during the periods 1990-2000 (darker blue) and 2000-2014 (lighter blue).

Source: Own calculations, based on GHS built-area data (Pesaresi et al., 2015), GHS population data (European Commission, Joint 
Research Centre (JRC) and Columbia University, Center for International Earth Science Information Network - CIESIN, 2015) and FUA 
delimitations (OECD, 2012).
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Figure 2.  The share of urban land allocated to low population density areas has grown

Notes: Red dots represent the total change in the share of urban footprint with density of 150-1500 inhabitants/km2 in the period 1990-
2014. The bars decompose the total change into changes occurring during the periods 1990-2000 (darker blue) and 2000-2014 (lighter 
blue).

Source: Own calculations, based on GHS built-area data (Pesaresi et al., 2015), GHS population data (European Commission, Joint 
Research Centre (JRC) and Columbia University, Center for International Earth Science Information Network - CIESIN, 2015) and FUA 
delimitations (OECD, 2012).
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Comparing urban sprawl indicators  
across OECD cities

Ottawa, CANADA

Ottawa is relatively centralised 
(only 26% of population reside 
outside high density peaks) but 
the city's average population 
density is among the lowest in the 
OECD (18 inhabitants per km2).

Portland (Oregon), USA

Portland has a low average 
population density (706 
inhabitants per km2) and only 21% 
of the population reside in areas 
where population density lies 
below 1 500 inhabitants per km2.

Naples, ITALY

Naples has remarkably low levels 
of fragmentation (1.6 fragments 
of urban fabric per km2) and has 
a high population density (2 596 
inhabitants per km2).

Santiago, CHILE

Santiago is moderately 
fragmented (11.5 fragments of 
urban fabric per km2) but the 
city's population density is among 
the highest in the OECD (5 730 
inhabitants per km2).

Bergen, NORWAY

In Bergen, a very high share of  
the population (42%) live in areas 
where the population density is 
below 1 500 inhabitants per km2 
but the city is only moderately 
fragmented (10.5 fragments of 
urban fabric per km2).
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1 156  
CITIES
Cities are defined as functional urban 
areas according to the OECD definition.

29 
COUNTRIES
The dataset spans cities in 29 OECD 
countries across five continents.

3 
TIME POINTS
Data on urban areas were extracted at 
three different time points: 1990, 2000, 
2014. 

Graz, AUSTRIA

A very high share of the urban area  
(80%) of Graz has a population 
density below 1 500 inhabitants 
per km2 and the city is highly 
decentralised (37% of population 
reside outside high-density peaks). 

Busan, KOREA

In Busan, only 5% of the 
population live in areas below 3 
500 inhabitants per km2. The city's 
average population density is 
the third highest observed (8 888 
inhabitants per km2).

Osaka, JAPAN

Only 20% of Osaka's urban area 
has density levels below 1 500 
inhabitants per km2. The city is also 
among the least fragmented in 
the OECD (2.4 fragments of urban 
fabric per km2).

Darwin, AUSTRALIA

Darwin is among the most 
fragmented cities in the OECD 
(27.3 fragments of urban fabric 
per km2). It also has a very low 
average population density (233 
inhabitants per km2).



5Key drivers of urban sprawl
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Urban sprawl is driven by demographic, economic, geographic, social and technological factors. 
These include rising incomes, preferences for living in low-density areas, natural barriers to 
contiguous urban development and the technological progress in car manufacturing. 

Most importantly, sprawl is also policy-driven. Maximum density restrictions, specific zoning 
regulations, tax systems that are misaligned with the social cost of low-density development, the 
underpricing of car use externalities and the massive investment in road infrastructure contribute to 
this phenomenon.

Preferences for living in low density areas

People often have strong preferences for specific 
attributes of low density areas. Such attributes 
include proximity to open spaces and natural 
amenities, lower noise levels, better air quality, 
longer exposure to sunlight and better local visibility. 

Land-use regulations

Building height restrictions provide a considerable 
barrier in the emergence of a compact city, 
especially when they are too stringent. Urban 
containment policies, such as urban growth 
boundaries and greenbelts may appear to contribute 
to a more compact development pattern. However, 
they may backfire by causing fragmented, leapfrog 
development. 

Progress in car manufacturing

Urban sprawl is driven by the technological 
advances in car manufacturing, as cheaper, 
faster and more reliable cars have increased the 
willingness to accept longer commuting distances.

Low motor fuel taxes

In some OECD countries, motor fuel taxes have been 
persistently low. Combined with the increasing fuel 
efficiency of vehicles, the policy has contributed 
to the emergence of more dispersed development 
patterns.

Other policies encouraging car use

Failure to adopt policies that incorporate the social 
cost of air pollution, climate change and congestion 
into the private costs of car ownership and use (such 
as road pricing) may fuel further urban sprawl. 



6Consequences of urban sprawl 

Urban sprawl has significant environmental, economic 
and social consequences. It leads to higher emissions from 
road transport and loss of open space and environmental 
amenities. It also increases the cost of providing key public 
services, exerting pressure on local public finance. Finally, 
it reduces housing affordability as its main drivers limit the 
supply of housing in key areas. 
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Environmental consequences

Sprawled development patterns are characterised by 
larger distances between residences, jobs and other 
frequent daily trip destinations. These distances are 
much more likely to be covered by car, as low density 
areas are often poorly served by public transport. 
That translates into more vehicle kilometres 
travelled, higher air pollution and more greenhouse 
gas emissions. 

A sprawled built environment also implies greater 
human intervention in a series of key environmental 
processes, which is likely to affect water quality and 
increase flood risk.     

Economic and social consequences

Urban sprawl is long known to increase the  
per-user costs of providing public services of primary 
importance. Water supply, sanitation, electricity, 
public transport, waste management, policing and 
other services that are key for well-being are much 
more expensive to provide in fragmented areas 
of low-density. This entails that either the quality 
of these services will be low or that significant 
subsidies will be required to cover the costs of 
provision. 

Low-density development contributes to less 
inclusive cities, as the regulatory mechanisms 
maintaining it (e.g. building height restrictions) 
may reduce housing supply, rendering housing less 
affordable. 
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Did you know?
 Congestion caused 5.5 billion 

hours of delay in the United States 
in 2011, a number that corresponds  
to a total time cost close to 0.9%  
of the GDP (Schrank et al. 2012).
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7Land use policies as a response to urban sprawl and 
its consequences 

Curbing urban sprawl requires promoting socially desirable levels of population density and 
reducing urban fragmentation. Reforming land-use regulations and property taxation are key to 
achieve more sustainable urban development patterns. 

Relax maximum density restrictions

Relaxing stringent density regulations will lead to 
more compact and less car-dependent cities. Such 
cities could also provide more affordable housing and 
public services in a cost-effective way.  

Reform urban containment policies

Boundaries to urban development may be effective 
in protecting forestland on the outskirts of cities and 
designated open space of environmental importance. 
However, this is not uniformly the case. Existing 
urban growth boundaries, buffer zones and greenbelts 
should be periodically reviewed and reformed. 

Streamline land-use taxation

Allowing the tax system to account for the social 
cost of various land uses can promote more desirable 
development patterns. Removing tax incentives for 
the development of  land on the outskirts of cities can 
prevent conversion of farmland and forests into urban 
land.

Reform property taxation

Split rate property taxes, whereby higher tax rates 
are set on the value of land than on the value of 
buildings, can promote denser development and give 
rise to more compact cities. 

Shift the cost of infrastructure provision to 
developers

Incentivising developers to cover the cost of providing 
roads, public transport, water and sanitation in 
sprawling areas could be effective in curbing sprawl. 
Such measures would allow housing prices in 
sprawling areas to better reflect the social cost of 
urban sprawl.
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Sustainable urban development cannot be achieved without greening urban transport systems 
and shifting travel demand towards public and non-motorised transport. Several policy changes 
can lead to less car-dependent cities and mitigate some of the environmental and economic 
consequences of urban sprawl. Through changing the paradigm of urban mobility, they may also 
have significant long-term positive effects on the evolution of urban form itself.

Transport policies as a response to urban sprawl 
and its consequences

Introduce road pricing mechanisms

Streamlined pricing of car use requires that 
motorists are charged for the negative externalities 
they cause, such as congestion, greenhouse gas 
emissions, air pollution and noise. Road pricing 
is thus key for mitigating the environmental and 
economic consequences of sprawl in the short run. 
Permanent road pricing mechanisms may also help 
control sprawl, as they discourage long distance 
travel by car. This  makes compact development 
more attractive in the long run. 

Reform parking policies

Minimum parking requirements in new 
developments encourage car ownership and use, as 
they decrease the total costs of owning a car and 
making urban car trips. They may also discourage 
infill development, as they drive up building costs. 
In many cities, on-street parking charges are too 
low as they fail to reflect the social cost of parking 
provision, which includes cruising and loss of open 
space.

Align motor fuel taxes with the external costs of 
fuel consumption

Motor fuel taxes are, in many cases, set at relatively 
low levels, which do not reflect the externalities 
from fuel consumption. Low motor fuel taxes cause 
excessive car use and may fuel urban sprawl by 
promoting a dispersion of jobs, residences and 
other key points of economic activity. This further 
increases the importance of setting motor fuel taxes 
at levels fully accounting for the environmental 
costs of fuel consumption. 

Invest in more sustainable forms of transport 
infrastructure

Investing less in new urban highways and more in 
public transport and soft mobility infrastructure, 
such as cycling paths and pavements, can contribute 
to reducing car dependency and may deter further 
urban sprawl.
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The report Rethinking Urban Sprawl: Moving Towards Sustainable Cities’ 
provides a new perspective to the nature of urban sprawl and its causes and 
consequences. This perspective, which is based on the multi-dimensionality 
of urban sprawl, sets the foundations for the construction of new indicators of 
the phenomenon. The report uses new datasets to compute these indicators 
for more than 1100 urban areas in 29 OECD countries over the period 1990-
2014. It then relies on cross-city, country-level and cross-country analyses of 
these indicators to provide insights into the current situation and evolution of 
urban sprawl. In addition, the report offers a critical assessment of the causes 
and consequences of the phenomenon and discusses policy options to steer 
urban development to more sustainable pathways.

For further reading see the following publication on which these Policy 
Highlights are based:
OECD (2018), Rethinking Urban Sprawl: Moving Towards Sustainable Cities, 
OECD Publishing, Paris.  
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