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         Foreword

         Home to more than half of the world’s population, cities are the engines of economic growth and employment. The 200 largest urban areas generate more than 60% of jobs and growth in the OECD. With the share of world population living in urban areas projected to reach 70% by 2050 (86% in OECD countries), the importance of cities will only increase.

         Cities are increasingly interconnected, global arenas and face a range of environmental, economic and social challenges. They are responsible for over two-thirds of energy consumption and more than 70% of CO2 emissions globally. The OECD has estimated that outdoor air pollution could cause 6 to 9 million premature deaths a year by 2060, with cities particularly hard hit. Cities face a wide range of interconnected challenges, such as road congestion, lack of housing affordability, and social exclusion. Urban sprawl, a particular form of urban development, is often cited as a driver of these challenges.

         Rethinking Urban Sprawl: Moving Towards Sustainable Cities offers a new perspective on urban sprawl, contributing to a better understanding of its evolution, causes and consequences. It provides new insights on the design, delivery and implementation of policies to shift urban development patterns towards more sustainable trajectories. This will be crucial to achieve the Sustainable Development Goals and meet the objectives of the Paris Agreement.

         In particular, the report looks at past and current urban development patterns of OECD cities and establishes a new set of indicators that quantify the multiple dimensions of urban sprawl. It shows that cities in most of the examined OECD countries have become more fragmented, and the share of low-density areas in population and urban land coverage has increased. While there are differences between and within countries, urban form is generally evolving in a way that induces higher car dependency and longer commuting distances. Such a development pattern also substantially increases the per capita costs of providing public services. Water, 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.

         Therefore, coherent and targeted policy action is urgently needed from different levels of government to steer urban development towards more sustainable pathways. Policy instruments for greener and more cost-effective urban transport, such as appropriate pricing of car travel and parking, can be particularly effective in addressing the environmental consequences of urban sprawl in the short run. Land-use policy reforms promoting socially desirable levels of population density, such as relaxing maximum density restrictions and incentivising developers to provide public infrastructure for new constructions, can bear fruit in the longer run.

         How cities develop over the next years 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.
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         Angel Gurría

         OECD Secretary-General
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         Executive summary

         Cities are a major driver of economic growth and employment, but they are also the loci where many environmental, economic and social challenges will have to be tackled. In many urban areas, development patterns have increased emissions of greenhouse gases and air pollutants, caused congestion, increased the number of road traffic accidents, led to significant costs of providing public services, and contributed to social exclusion. A particular form of urban development, urban sprawl, is often blamed as an important cause of these problems. However, urban sprawl remains an elusive concept that is often defined simplistically (e.g. as low average population density in an urban area) or in terms of its causes or effects (e.g. in terms of car dependency).
         

         This report provides a new perspective on the nature of urban sprawl, its causes and its consequences. This perspective, which is based on the multi-dimensionality of the phenomenon, also sets the foundations for the construction of new indicators of the concept. New datasets are then used to compute these indicators for more than 1 100 urban areas in 29 OECD countries in 1990, 2000 and 2014. The report relies on cross-city, cross-country and country-level analyses of these indicators to provide insights into the current situation and evolution of urban sprawl in OECD cities. Following this assessment, the report outlines policy options to steer urban development towards more sustainable paths.

         What is urban sprawl? What are its causes and consequences?
         

         This report defines urban sprawl as an urban development pattern characterised by low population density that can be manifested in multiple ways. Urban sprawl may exist even 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.
         

         The concept of urban sprawl spans multiple dimensions reflecting how population density is distributed across the urban area and how fragmented urban land is. These different dimensions of sprawl are measured by different indicators in this report. Average urban population density, perhaps the most widely used indicator of sprawl, is a useful metric, but not sufficient to describe this complex phenomenon. In addition to it, this report characterises urban sprawl by: i) the variation of population density across an urban area; ii) the share of urban population living in areas where population density lies below specific thresholds (1 500, 2 500 and 3 500 inhabitants per km2); iii) the share of urban land occupying areas where population density lies below these thresholds; iv) the degree of urban land fragmentation; v) the number of peak-density areas within a city (polycentricity); and vi) the percentage of population residing outside these areas of peak density (decentralisation).
         

         Urban sprawl is caused by various demographic, economic, geographic, social and technological factors. These include rising real incomes, individual preferences favouring low-density development, natural barriers to contiguous urban development (e.g. mountains, rivers), and the technological progress in car manufacturing. Certain policies have also implicitly encouraged urban sprawl. Maximum density (e.g. building height) restrictions, persistent underpricing of the externalities of car use (due to e.g. the absence of road pricing and too low on-street parking prices) and massive investments in road infrastructure are only a few examples of such policies.

         Urban sprawl has been shown to have significant environmental consequences manifested in higher emissions from road transport and loss of environmental amenities within and at the borders of urban areas. Its effects on biodiversity are very context-specific; discontinuous development patterns may be harmful to biodiversity if they are accompanied by a fragmentation of the natural habitats surrounding urban areas. Sprawl’s economic consequences include significant pressures on local public finance, as it is more expensive to provide public services to more remote, low-density areas, as well as notable time losses due to congestion. Urban sprawl is also associated with social inequality and segregation, as the regulatory mechanisms that maintain low density may severely affect housing affordability.

         Have OECD cities been sprawling?
         

         The analysis reveals that cities in the OECD have developed along very different paths since 1990. While average urban population density has increased in slightly more than half of the 29 countries examined, the share of urban land containing areas of very low density levels has grown in 20 countries, and fragmentation of urban land has increased in 18. Urban areas in most OECD countries have become more fragmented, but also more centralised as a larger share of their population now live in peak-density areas. The variation of urban population density has also increased in the majority of countries. Differences between and within countries are significant, but some notable patterns of urban development at the country level can be summarised as follows:

         Sprawling urban development
         

         Urban areas in some 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. 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.

         Suburbanisation hiding behind densification
         

         In some OECD countries, including Hungary, the Netherlands and Poland, average urban population density has substantially decreased since 1990, driven primarily by suburbanisation (a shift of population growth away from urban centres). In contrast, a process of densification is observed in the urban areas of other OECD countries, which is, however, far from homogeneous. In some, urban low-density areas have grown faster than high-density ones, implying that suburbanisation has co-evolved with densification. This is witnessed, for example, in Greece, Ireland, Spain, Sweden and the United Kingdom, where increases in average urban population density have been accompanied by a growth in the percentage of urban footprint occupied by areas of very low density (150-1 500 inhabitants per km2).
         

         Controlling urban development
         

         Cities in a small group of countries consisting of Greece, Japan, Korea and the United Kingdom, are at the bottom of the ranking of multiple indicators of sprawl. This implies a dense and relatively contiguous form of urban development, which entails a more efficient use of land and can contribute to the reduction of emissions from road transport. However, this form of development may also entail a higher exposure of urban population to air pollution and natural disaster risks. Looking at the evolution of urban sprawl since 1990, it has declined in Australia, Spain and Switzerland, where urban areas have become much denser and less fragmented.

         How to steer urban development to more sustainable pathways?
         

         Sprawling urban development patterns imply multiple private benefits, which should, however, be weighed against their social (i.e. private and external) costs, including greenhouse gas emissions, air pollution, and loss of open space and environmental amenities. Market forces fail to take external costs into account and, thus, policy intervention is in many cases necessary to direct urban development to more sustainable patterns. At the same time, the effectiveness of local policy makers’ action to address the negative effects of sprawl, e.g. at the municipality or county level, can be undermined by neighbouring local authorities which may engage in policies favouring sprawl or refrain from policy action. To overcome these challenges and curb the consequences of urban sprawl, national and local governments need to coordinate policies. Recognising that developing policies to this end is difficult and highly context-specific, the report proposes a number of land-use, transport and fiscal policy changes that could be relevant in certain urban settings. Further specification of such policy changes requires a case-study approach.
         

         Policy changes should promote socially desirable levels of population density, minimise urban fragmentation harming biodiversity, and mitigate the environmental and economic consequences of car use. Specific policy actions that could be considered to encourage densification and reduce fragmentation include: reforming urban containment policies; relaxing maximum density restrictions; leveraging property taxation to encourage more sustainable development patterns; and incentivising developers to provide public infrastructure for new constructions. Policy changes to tackle the externalities of car use could focus on introducing road pricing mechanisms, reforming parking policy, increasing motor fuel taxes, and shifting investments to more sustainable forms of transport infrastructure.

         Overall, the design of future urban development would benefit from the adoption of an integrated approach that considers the interactions between policy interventions in land use and transport, and the wider policy framework. That framework includes policy instruments that shape urban development and influence the environment, but are usually set by national or local government bodies pursuing other objectives. It also includes land-use and transport instruments under the jurisdiction of local authorities in neighbouring urban areas that may give rise to policy competition. Collective, coordinated and targeted action by different government levels can control sprawling patterns and steer urban development towards more environmentally sustainable, cost-effective and socially inclusive pathways.

      

   
      
         
Chapter 1. The policy challenge of urban sprawl
         

         
            This chapter discusses the policy challenges associated with urban sprawl. It distinguishes urban sprawl from other forms of urbanisation and explains why a new perspective on the phenomenon is needed. It then describes how the new perspective on urban sprawl developed in this report can help policy makers address the challenges associated with it. To this end, the report’s contributions on the definition and measurement of sprawl, the analysis of its causes and consequences, and the identification of policy actions to address the latter are highlighted. Last, the chapter navigates the reader through the different sections of the report
            

         

         
1.1. Urban sprawl is different from urbanisation
         

         The impact of cities extends well beyond their administrative and physical boundaries. Economic activities taking place within cities play a critical role for economic growth and employment, but they are also responsible for an important part of environmental and health problems facing the world today. Taking policy action at the urban level is not only pivotal for tackling major environmental issues, such as climate change and exposure to outdoor air pollution, but also for addressing social exclusion and pressures on public finance.

         Cities are hubs for knowledge and innovation, and the loci where the cross-fertilization of ideas is crystallised into massive job creation. Only during the past fifteen years, the two hundred largest metropolitan areas of the OECD countries have generated more than 60% of jobs and economic growth in these countries (OECD, 2016). OECD (2006) identifies several mechanisms through which city size may translate into higher output per capita and productivity. First, it stresses the importance of agglomeration economies, i.e. advantages generated by the spatial clustering of firms. Second, it highlights the role of specialisation advantages and more efficient matching, which emerge due to larger and more diverse labour markets. The spatial concentration of firms and people also facilitates knowledge spill-overs, innovation and economies of scale.

         The role of cities for economic growth, employment and the environment is expected to become even more important in the future. Current trends show that urbanisation is a global and momentous process that is unlikely to decelerate in the decades to come (United Nations, 2008; United Nations, Department of Economic and Social Affairs, Population Division, 2014). Recent forecasts estimate that 70% of the world population – a number that rises to 86% for OECD countries – will be living in urban areas by 2050. In the same time horizon, global urban land area is projected to increase from 603 000 km2 in 2000 to over 3 million km2 in 2050, hosting 6.5 billion people (Angel et al., 2011). It is, thus, of primary importance that urban development occurs in a way that stimulates growth and employment on the one hand, and has the minimum possible environmental impact on the other
         

         Many of the environmental, economic and social challenges faced by cities can be attributed to some extent to certain characteristics of urban development patterns. For instance, low population density and dispersion of key points of economic activity tend to promote car dependency. In turn, this translates into higher levels of car use and more emissions of air pollutants and greenhouse gases. Providing sparsely populated areas with public services is also more costly, which makes them more prone to the generation of public budget deficits. In addition, low-density development can negatively impact housing affordability and facilitate income-based residential segregation, thereby discouraging social inclusion. Fragmentation (i.e. discontinuity) of urban development can also have similar consequences, as it increases the need for travelling and the costs of providing public infrastructure.

         Fragmentation of urban fabric and different manifestations of low population density are features of a specific pattern of urban development: urban sprawl. The phenomenon has been fuelled by the growth of population and income, and a sharp reduction of real transport costs since the middle of the 20th century. The fall in transport costs stemmed from the technological progress in car manufacturing, the massive investment in road infrastructure, and the persistent underpricing of car use in many countries and urban areas (e.g. absence of road pricing, implicit parking subsidies, low end-prices of motor fuels). Urban sprawl has also been encouraged by a shift of preferences towards living in larger dwellings, situated far from environmentally degraded and often expensive city centres. For this reason, urban sprawl was initially considered to be the natural outcome of a desirable and efficient transformation process, rather than a misallocation of resources. This way, it went on for decades to become, in many parts of the world, the dominant form of urban development, possessing a momentum that is hard to reverse.
         

         A common misperception is that it is not a particular form of urban development that is responsible for various environmental problems emerging in cities, but instead that these problems stem from urbanisation per se. This misperception is largely driven by the statistical correlation between city size and indicators of environmental pressures. However, such statistical relationships are often found by models failing to control for differences in urban form across cities or over time, so they should be interpreted with caution. In fact, such models often cannot disentangle the effects of city size from the effects of urban form. Attributing the costs of particular urban forms to urbanisation can be problematic when it comes to decision making, since the net benefits of urbanisation would be underestimated. Urbanisation is inextricably connected with modern economic growth and in order for its benefits to be calculated correctly, the exact urban development pattern, i.e. the distribution of population and structures across urban space, must be known in detail.
         

         
1.2. Why is a new perspective on urban sprawl needed?
         

         Urban sprawl is still widely regarded as an elusive concept, even though the term has already been in use for about 80 years (Brueckner, 2000; Nechyba and Walsh, 2004). The phenomenon has been defined in numerous ways, and different disciplines have a different understanding of how sprawl manifests itself. Apart from the frequent confusion between urban sprawl and urbanisation delineated above, a common problem occurring with many definitions of urban sprawl is that the underlying phenomenon is confounded with its causes and consequences. This is problematic as it allows for subjective claims for or against urban sprawl. More importantly, it hinders policy makers from identifying the exact cause of various problems occurring at the city level and the right course of action to tackle them. For example, when car dependency is considered as part of the definition of urban sprawl, the latter will be blamed for the environmental consequences of car dependency. In turn, policy makers may direct efforts only to policies promoting the reduction of car use, while completely neglecting the influence of urban form on car dependency.

         The confusion over urban sprawl is not limited to the conceptual level: it is also manifested in the measurement of the phenomenon. Approaches to measure urban sprawl differ in a number of aspects, but two of them are of particular importance: i) whether urban sprawl is considered a uni- or multidimensional phenomenon, and ii) what urban form characteristics are used to describe the phenomenon. The most common unidimensional measure of urban sprawl is the average population density in an urban area. As sprawl is assumed to decrease with average population density, the inverse of it, i.e. land uptake per capita, is often used instead. The problem with unidimensional approaches to measuring urban sprawl is that they are too simplistic to describe such a complex phenomenon. Multidimensional approaches are much better suited to capture its different aspects and manifestations. However, the majority of these approaches fail to include important measures of the distribution of population and urban fabric over space. Therefore, they do not provide a complete description of urban sprawl and are of limited use when it comes to investigating the relationship of the phenomenon with environmental, economic and social outcomes and alerting governments about possible needs for policy action.

         The lack of a clear and neutral definition of urban sprawl and the disagreement over its measurement has hampered the identification and analysis of its consequences. Despite urban sprawl being intuitively associated with a number of environmental, economic and social problems, many of these relationships are not adequately substantiated by economic theory or empirical evidence. Empirical analysis of the effects of urban sprawl on the environment is particularly scarce, mainly due to the absence of sufficiently long time series of good indicators of urban sprawl for a large number of cities. The absence of empirical evidence for many of the environmental, economic and social pressures attributed to urban sprawl hinders conducting a proper cost-benefit analysis of the phenomenon and thus identifying whether and when policy intervention is desirable.

         Various cities have developed policies to tackle urban sprawl and its potential consequences. However, some of these policies may have important side-effects which are not always considered prior to policy implementation. For example, stringent urban containment policies may cause leapfrog development outside of the regulated area. The latter can severely undermine the effectiveness of these policies in inhibiting urban encroachment on e.g. farmland and forestland and in preventing environmental and economic losses. At the same time, certain land-use policies, such as rigid building height restrictions, may themselves encourage urban sprawl. Once again, the confusion over the definition of urban sprawl and the lack of good indicators to measure it has not allowed a proper evaluation of the effects of different policies on the phenomenon. In any case, it is important that policy makers gain a better understanding of the possible implications of different policy options for urban sprawl, the environment, economic growth and social cohesion.

         
1.3. How does the new perspective presented in this report help address the policy challenge of urban sprawl?
         

         The new perspective on urban sprawl presented in this report aims to help policy makers:

         
            	
               Better understand the complex phenomenon of urban sprawl, by defining it in a neutral way without references to its causes or consequences;

            

            	
               Monitor urban sprawl, by providing a set of indicators that reflect the multidimensional nature of the phenomenon and accounts for the distribution of people and urban fabric over space;

            

            	
               Make comparisons with development patterns in other cities and over time, by measuring these indicators for more than 1 100 urban areas and in 3 different time points;

            

            	
               Obtain an objective assessment of the environmental and economic consequences of urban sprawl through an extensive review of existing theoretical and empirical work;

            

            	
               Develop possible courses of action to address the environmental and economic consequences of urban sprawl by providing a menu of policy options grounded in economic theory and empirical evidence.

            

         

         The following paragraphs explain in more detail these contributions of the report.

         The definition of urban sprawl presented in  1.1 reflects its multidimensional nature and is based exclusively on the characteristics of this development pattern. The causes and consequences of urban sprawl do not constitute part of its definition and, thus, potential tautologies that could hamper policy analysis are avoided. Urban sprawl can manifest itself through various distributional patterns of population and urban fabric over space. Understanding this basic feature of the phenomenon can shift policy makers’ attention away from average population density and towards other characteristics of urban development that determine its environmental, economic and social effects. In line with this, the report highlights several cases in which a considerable fraction of the urban fabric exhibits very low population density levels, while, at the same time, the average population density of the entire urban area is high.
         

         Indicators of urban sprawl are required to enable monitoring the phenomenon, undertaking comparative analyses with other cities and over time, and evaluating its causes and consequences. As sprawl is a multidimensional phenomenon, different indicators are needed to measure its different dimensions. Such dimensions comprise different aspects of the distribution of population density, the fragmentation of urban fabric, and the distribution of urban population between high and low density areas. In addition to the widely used indicator of average urban population density, six indicators are developed in this report:

         
            	
               Variation of urban population density: the degree to which population density varies across a city;

            

            	
               Land-to-density allocation: the share of urban footprint in which population density lies below a predefined threshold;

            

            	
               Population-to-density allocation: the share of population living in areas where urban population density is below a predefined threshold;

            

            	
               Polycentricity: the number of high population density peaks in an urban area;

            

            	
               Fragmentation: the number of urban fabric fragments per km2 of built-up area; and
               

            

            	
               Decentralisation: the percentage of urban population residing outside areas of peak density.

            

         

         It is important to note that the size of the artificial area per se is neither considered a dimension of urban sprawl nor among the determinants of the phenomenon. Therefore, it may well be that cities of larger urban footprint are less sprawled than smaller ones.
         

         Some earlier studies of urban sprawl that acknowledged its multidimensional nature constructed composite indicators to measure it. Such indicators essentially combine different dimensions of a concept in a single measure. Despite their usefulness in measuring the evolution of the phenomenon over time in a certain geographical context, composite indicators have a number of drawbacks. The first disadvantage of composite indicators is that they are much more difficult to interpret than their components. Their second disadvantage is that they are not very informative for policy development and evaluation. The reason for this is that they do not enable pinpointing the exact dimension(s) of urban sprawl that are problematic and need to be targeted by policy action. Furthermore, weighting methods used to construct composite indicators often seem ad-hoc. Discouraged by these drawbacks, this report abstains from constructing a composite indicator of urban sprawl. On the contrary, it relies on the set of indicators mentioned above to provide a comprehensive assessment of different dimensions of urban sprawl and facilitate the identification of problematic development patterns in different urban settings.

         The different dimensions of urban sprawl have been quantified for an unprecedented combination of geographical and time coverage. The seven urban sprawl indicators have been computed for more than 1 100 urban areas in 29 OECD countries and for three time points: 1990, 2000 and 2014. The analysis has been enabled by a unique combination of satellite, administrative and other GIS data sources offering a granular level of spatiotemporal information. The calculation of these indicators for such a geographical and time coverage allows monitoring the evolution of urban sprawl in a 25-year period and making comparisons of the phenomenon across cities and countries. It also enables conducting retrospective analyses of the causes and effects of different dimensions of urban sprawl in a cross-country context.

         The indicators are used to assess the current state of urban sprawl in the examined cities and countries, as well as the trends of the phenomenon over time. The analysis reveals that there is great diversity in the way that different dimensions of urban sprawl have evolved across OECD cities. A close look at the distributional characteristics of urban population density – referring here only to population density in functional urban areas (the OECD’s economic definition of a city) – reveals interesting patterns. In some OECD countries, average urban population density has substantially decreased, driven primarily by rapid suburbanisation. In contrast, a process of densification is observed in the urban areas of other OECD countries, which is, however, far from homogeneous. In some, low-density areas have grown faster than high-density ones, implying that suburbanisation has co-evolved with densification. Focusing on the other dimensions of urban sprawl, cities in most OECD countries have become more fragmented, but also more centralised, i.e. a larger share of their population lives in urban centres (areas of peak density).

         The report assesses the drivers and the environmental and economic consequences of urban sprawl drawing upon a voluminous empirical literature, which spans several scientific disciplines, including economics, biology, and environmental and agricultural sciences. Causes and consequences of different dimensions of urban sprawl which are substantiated by empirical evidence are highlighted. However, the report also mentions cases in which a link is likely to exist, despite not being adequately supported by empirical evidence. Furthermore, the review distinguishes the consequences of urban sprawl from those of other forms of urban expansion, such as infill development. Missing this semantic detail may redirect the interest of policy makers from interventions aiming to discontinue problematic development patterns to others aiming to curb urbanisation.

         Urban sprawl is caused by various demographic, economic, geographic, social and technological factors. As demand for floor space is very sensitive to income changes, the increase of real incomes in the past decades has significantly contributed to urban sprawl. Demand for floor space particularly increased in suburban areas where land prices were lower than those closer to urban centres. Rising real incomes induced low-density development in suburban areas and fragmentation of the urban fabric. Another important driver of the phenomenon is individual preferences for more space, comfort and privacy, which have also encouraged low-density and fragmented development. Such preferences are not only reflected in residential location choices, but also in transport mode choices: car use is partially driven by similar considerations. Technological progress in car production has further facilitated urban sprawl, as it has allowed covering longer distances more safely, comfortably, reliably and at substantially lower costs. Urban development pressures combined with physical conditions that hamper contiguous development also contribute to fragmentation of urban development.

         The factors listed above are important determinants of urban sprawl, but certain policies have also implicitly encouraged the phenomenon. Stringent maximum density (e.g. building height) restrictions have induced low-density urban development. When combined with urban containment policies, they have often also led to leapfrog development in remote areas. The long-lasting underpricing of car use – stemming from a lack of road pricing, low on-street parking prices and in some cases low motor fuel taxes – and massive investments in road infrastructure have also encouraged households to move away from urban centres and their job location and form low-density and fragmented urban structures.

          Higher emissions from road transport and loss of open space and environmental amenities in suburban areas are relatively well-established environmental consequences of urban sprawl. Fragmented and low-density development induces car dependency, which in turn translates to higher emissions of greenhouse gases and air pollutants. Furthermore, low density implies higher losses of open space, as more land needs to be developed to house a given population. Urban sprawl has also been claimed to harm biodiversity more than other forms of urban development. However, different dimensions of urban sprawl may have different and, in some cases, opposite effects on biodiversity. Low-density development is generally harmful to biodiversity, as larger urban footprints translate in higher losses of periurban biodiversity. In contrast, higher fragmentation of urban development is harmful to biodiversity only to the extent that it leads to higher fragmentation of natural habitats. This depends on the initial development pattern and on where new development takes place. Urban sprawl has also been suggested to have other consequences for the environment and health, including degraded water quality and higher obesity rates. However, such claims are not equally substantiated by empirical evidence.

         The economic and social consequences of urban sprawl include higher costs to provide public services to low-density areas, as well as significant losses of time and productivity due to longer commuting distances. Furthermore, the increased costs of providing public services often cause pressures on local public finance. Among the dimensions of urban sprawl, costs of providing public services are heavily influenced by the share of population residing in low-density areas (e.g. below 3 500 inhabitants per km2). The higher that share is, the more costly it becomes for governments to provide those services. Commuting distances and infrastructure requirements and maintenance costs also increase with fragmentation, but the impact of low density on the costs and profitability of public investments is generally higher. From a social perspective, low-density development has been associated with social inequality and segregation, as the regulatory mechanisms that are used to maintain it may severely affect housing affordability.
         

         The multiple private benefits of urban sprawl should be weighed against the social (private and external) costs entailed by its consequences. Market forces fail to take these external costs into account and, thus, policy intervention is necessary in many urban settings to address environmental problems and restore economic efficiency. As explained above, the new perspective of sprawl presented in this report provides the necessary tools and information...
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