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THE OECD SPINE PROJECT

urban sprawl and its state and evolution in 1 156 urban 
areas in 29 countries. The other two pillars empirically 
investigate the relationship between urban structure 
and concentrations of various air pollutants in Europe, 
and the effects of urban structure on life satisfaction in 
five OECD countries.

l  The environmental and economic effectiveness of 
existing urban policies 

 This stream relies on ex-post policy analysis, focusing 
on instruments targeting nature and open space 
conservation, and parking provision. It investigates 
the impact of environmental zoning policies on urban 

Launched in 2015, the OECD Spatial Planning INstruments 
and the Environ ment (SPINE) project analyses the 
interactions among policy interventions, land-use patterns, 
socio-economic and environmental processes. To this end, 
it uses refined geospatial data and a variety of analytical, 
empirical and modelling methods. In particular, SPINE 
analyses:

l  Urban sprawl and the effects of urban structure on the 
environment, the economy and well-being

 This work stream is based on cross-country analyses of 
various dimensions of urban structure and their effects. 
The first pillar of the stream studies the phenomenon of 

Spatial planning and land-use policies play a crucial role in managing the trade-offs between environmental, 
economic and social objectives. The importance of these policies is expected to increase in the future, as 
demand for housing, food, services and infrastructure grows. as spatial planning and land-use policies 
have long-term impacts that will determine the economic and environmental outcomes of the future, it is 
essential to design and implement the right policies today.

The OECD SPINE project
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THE OECD SPINE PROJECT

development in France, the effects of open space 
conservation on land values in U.S. urban areas, and the 
environmental and welfare implications of common 
parking policies.

l  The long-term consequences of potential land-use 
 and transport policy choices 
 This stream focuses on ex-ante policy analysis, based 

on applications of SPINE’s integrated land-use and 
transport model (MOLES) to specific city contexts. The 
model is used to evaluate the potential environmental 
effective ness and welfare implications of policies to 
mitigate greenhouse gas emissions in Auckland, New 
Zealand, and policies to tackle air pollution in Santiago, 
Chile. 

These streams of analysis follow foundational work, which 
includes an analytical framework for spatial planning and 
land use policies, and an inventory of spatial planning 
systems and instruments (Silva and Acheampong, 2015).

By assessing the environmental and economic effects of 
urban land-use patterns, spatial planning and transport 
policy instruments, SPINE highlights the potential gains 
from policy reform and enables an informed evaluation 
of the costs and benefits associated with different policy 
options. 
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The report Rethinking Urban Sprawl: Moving 
Towards Sustainable Cities provides a 

comprehensive analysis of the nature, 
causes and consequences of urban 

sprawl. It provides a new definition of 
the phenomenon and develops a set 

of indicators to measure its different 
dimensions. By computing the 
indicators for 1156 urban areas, 
the study uncovers the evolution 
of urban development patterns 
in 29 OECD countries over 25 
years. The report also presents 
various policy options to shift 
urban development towards 
more sustainable trajectories.

UNDERSTaNDING URBaN 
SPRaWL

l Urban sprawl is defined as 
an urban development pattern 

characterised by low population 
density that can be manifested in 

multiple ways. 

l Urban sprawl can be caused by 
various demographic, geographical, 

socio-economic and technological 
factors. Rapid population growth, the 

presence of natural barriers, fast progress 
in car manufacturing, increasing incomes and 

preferences for living in low-density areas are 
all drivers of the phenomenon. Certain land-use 

and transport policies – such as maximum density 
restrictions, the under-pricing of car use externalities and 

disproportionate investments in road infrastructure – have also 
encouraged urban sprawl.

Cities are the engine of economic growth and are home to 
more than half of the world’s population. However, they 

also face a variety of environmental, economic and 
social challenges, which are likely to escalate as 

urban areas grow.

Rethinking urban sprawl   

URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING
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l Urban areas in some countries, such as Austria, 
Canada, Slovenia, and the United States, rank 
relatively high in multiple dimensions of sprawl. 
Sprawling patterns are also observed in several cities 
in Denmark, France, Czech Republic, Hungary, Poland 
and the Slovak Republic.

l Urban sprawl has significant environmental 
consequences. Long travel distances induce car 
dependency, which leads to high levels of greenhouse 
gas emissions and air pollution from road transport. 
In addition, sprawling urban areas cause losses of 
open space and greater human interference with 
ecosystems and environmental processes. 

l Urban sprawl also bears important social and economic 
consequences. Policies that encourage low population 
density by restricting housing supply increase property 
prices. This makes urban areas less inclusive and 
can lead to spatial segregation. Furthermore, the 
car dependency induced by urban sprawl is likely to 
increase road congestion, causing significant time 
losses. A sparser urban development also raises the cost 
of providing public goods and services, including public 
transport, water supply, and waste management.

aNaLYSING URBaN SPRaWL

Urban sprawl is a complex phenomenon, whose different 
dimensions are captured by the seven indicators 
outlined in Table 1.  Measuring these indicators for 
29 OECD countries in 1990, 2000, and 2014, the report 
reveals the following trends:

l Many OECD cities have been sprawling between 1990 
and 2014. The share of urban land allocated to low-
density areas has grown in most of the countries, and 
cities have become more fragmented. While there are 
significant differences within and across countries, 
urban areas have generally evolved in a way that 
increases pressures on socio-economic systems and 
the environment.

Table 1: THE SEVEN INDICaTORS OF URBaN SPRaWL

Dimension Indicator

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

Population-to-density allocation 
The percentage of population living in areas where population density lies below certain thresholds 
(e.g. 1 500 inhabitants/km2).

Land-to-density allocation
The percentage of urban land in areas where population density lies below  certain thresholds (e.g. 
1 500 inhabitants/km2).

Variation of urban population density The degree to which population density varies across  an urban area.

Fragmentation The number of fragments of urban land 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 in an urban area.

URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING
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Figure 1: CITIES HaVE BECOME LESS DENSE IN SOME OECD COUNTRIES aND DENSER IN OTHERS

Figure 2: THE PERCENTaGE OF URBaN LaND aLLOCaTED TO LOW POPULaTION DENSITY aREaS HaS GROWN
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URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING
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l Policy action should promote socially desirable levels 
of population density and fragmentation. Property 
taxes represent a key market-based instrument 
to internalise the social costs of urban sprawl and 
promote densification where needed. Incentives 
to developers to provide public infrastructure for 
new constructions can also discourage sprawling 
development. Reforms in land-use regulation, such as 
relaxing maximum density restrictions and reviewing 
urban containment policies, may also be required to 
prevent urban sprawl and protect undeveloped land 
at the outskirts of cities.

l Policy solutions discouraging car dependency and 
encouraging the use of public and non-motorised 
transport modes can help mitigate the effects of 

urban sprawl. Road pricing mechanisms, efficient 
parking pricing and regulation, and motor fuel taxes 
internalising the external costs of fuel consumption 
are key policies to reduce car dependency, discourage 
urban sprawl and achieve a more economically 
and environmentally sustainable future for urban 
transport. Shifting investments from road network 
expansion to the development of infrastructure for 
public transport, walking and cycling, is another 
necessary step towards this direction.  

l Urban areas can largely benefit from the integration 
of transport and land-use instruments with the wider 
policy framework, as well as from the co-ordination of 
policy interventions across government levels.

aDDRESSING URBaN SPRaWL

DID YOU KNOW?
By 2050, cities are expected to host more than 9 billion people, 

i.e. about 70% of world population (OECD, 2012).

URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING
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The OECD paper Air Pollution and Urban Structure Linkages 
analyses the relationship between fragmentation of 
urban land, population density and the concentrations 
of three major air pollutants: nitrogen dioxide (NO2), 
sulphur dioxide (SO2) and particulate matter up to 10 
micrometers in diameter (PM10). The empirical analysis 
is performed for 249 European urban areas for the 
year 2006, taking into account weather conditions, and 
economic and demographic factors that might affect 
pollution levels.

KEY TaKEaWaYS

l Urban structure affects the concentration of different 
pollutants in different ways.  Concentrations of NO2 

and PM10 – pollutants released by road transport 
among other sources – are higher in fragmented 
urban areas. Indeed, as fragmentation implies 
longer travel distances, it encourages the use of 
private motor vehicles, inducing higher NO2 and PM10 

emissions. 

l Densely populated areas are associated with higher 
concentrations of SO2. As a large share of SO2 
emissions originates from electricity generation and 
domestic heating, higher SO2 levels in dense urban 
areas may be explained by the high concentration of 
residential energy use.

l The wealthiest urban areas in Europe are subject 
to lower concentrations of PM10 and SO2. This could 
have resulted from the use of less polluting fuels for 
domestic heating, tighter environmental regulations 
or higher public expenditure to improve air quality in 
high-income areas.

Outdoor air pollution represents a major concern in urban areas, where population exposure is high and 
health consequences more severe. as urban structure affects housing, consumption and mobility choices 
causing air emissions, as well as how pollution is dispersed in the atmosphere, it is a key determinant of 
pollutant concentrations.

Air pollution and urban structure 
linkages     

URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING

DID YOU KNOW?
Outdoor air pollution is responsible for 
4.2 million premature deaths worldwide 
every year. Today, 9 out of 10 people live 
in cities where air pollution levels exceed 
the World Health Organization’s guideline 
limits (WHO, 2018).
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l While home size is positively associated with life 
satisfaction, a household’s distance from the city 
centre is negatively associated with well-being 
(especially at longer distances). Other characteristics 
of urban form, including population density  and 
nearby green space, do not seem to have a significant 
impact on individual well-being.

l Policies promoting compact urban areas imply 
welfare trade-offs: while some people will benefit 
from their implementation, others will be negatively 
affected. For this reason, policy design should include 
distributional impact analysis, which allows to 
identify potential inequalities resulting from policy 
implementation.

The OECD paper Exploring the Effect of Urban Structure 
on Individual Well-Being investigates how residents’ life 
satisfaction relates to different dimensions of urban 
development. The study is performed for 33 metropolitan 
areas in France, Japan, the Netherlands, Spain and Sweden 
for the year 2011. It combines data from the OECD Survey 
on Environmental Policy and Individual Behaviour Change 
(EPIC) with other administrative and geospatial data.

KEY TaKEaWaYS

l  Centralisation, defined by the share of urban population 
living in the city centre, has a strong negative relation-
ship with individual well-being. Residents of centralised 
cities report lower levels of life satisfaction, regardless 
of whether they live in the centre or in the outskirts.

The size and structure of cities can have significant effects on urban quality of life and on residents’ well-
being. It is therefore important for governments to account for these interactions when designing urban 
planning policies.

Exploring the effect of urban structure 
on individual well-being   

URBaN SPRaWL aND THE EFFECTS OF URBaN STRUCTURE ON THE ENVIRONMENT, 
THE ECONOMY aND WELL-BEING
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KEY TaKEaWaYS

l NRPs have heterogeneous impacts on urban 
development In some cases, they discourage housing 
supply and population growth, as they impose 
legal constraints to new development and increase 
housing prices. In other cases, the environmental 
and recreational amenities preserved by NRPs make 
the area more attractive, thus encouraging urban 
development in and around the protected area.

l With the support of fine geospatial data, the study 
analyses the impact of NRPs on plot development. 
NRPs are found to have been rather unsuccessful in 
preventing the conversion of undeveloped land to 

urban fabric.

l Efficient governance and 
co-ordination between 
stakeholders, as well as a legal 
framework preventing conflicts 

with other local zoning policies, 
are key for the effectiveness of 

environmental zoning instruments.

The OECD paper Environmental Zoning and Urban 
Development: Natural Regional Parks in France focuses on 
the case of Natural Regional Parks (NRPs), one of the 
main environmental zoning policies used in France, and 
provides an empirical analysis of their effects on urban 
development. By measuring changes in housing stocks, 
housing composition, building permits and population 
residing in and around the protected areas over time, the 
report highlights the impact of environmental zoning on 
urbanisation and land-use patterns. 

Environmental zoning is one of the main instruments used to protect ecologically sensitive areas from 
harmful human activity. Zoning policies are increasingly used to limit the negative environmental effects of 
urban development. However, they can also have unintended impacts on the economy and the environment. 

Environmental zoning and urban 
development       

Figure 3: MaP OF THE 49 
NaTURaL REGIONaL PaRKS 
IN FRaNCE

THE ENVIRONMENTaL aND ECONOMIC EFFECTIVENESS 
OF EXISTING URBaN POLICIES
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KEY TaKEaWaYS

l The sensitivity of local housing supply and demand to 
changes in housing prices is a key determinant of the 
amount of open space, as well as of property tax rates 
and of the level of municipal service provision in an 
urban area.

 
l The effect of open space conservation on the total 

value of land in an urban area depends on the amount 
of land preserved: while an adequate amount of open 
space is likely to increase total land value, too much 
open space tends to have the opposite effect. 

l Empirical results show that a large share of the 
examined U.S. urban areas had too little open space 
in 2011 (Figure 4). In fact, additional open space 
conservation in those areas would increase total land 
values and social welfare.

However, open space conservation does not come 
without a cost: in addition to acquisition and 
management costs, there are also opportunity costs 
related to government budget constraints. In order to 
design effective policies, it is therefore fundamental 
to understand the economic, fiscal and welfare 
implications of open space conservation.

The OECD paper Causes and Consequences of Open Space 
in U.S. Urban Areas investigates the determinants 
of open space conservation in U.S. urban areas and 
its implications for local public finance. It develops 
an economic model to identify the key factors 
determining the optimal amount of urban open space, 
which is applied to a sample of 1 656 U.S. urban areas. 
 

Open space comprises public lands, such as city parks and stream corridors, and private lands, including 
rangelands, grasslands and farms. It provides vital ecosystem services and brings important economic and 
social benefits. 

Causes and consequences of open space in 
U.S. urban areas   

Figure 4: URBaN aREaS WHERE MORE OPEN SPaCE 
CONSERVaTION CHaNGES TOTaL LaND VaLUES 

Increases

Decreases

THE ENVIRONMENTaL aND ECONOMIC EFFECTIVENESS 
OF EXISTING URBaN POLICIES
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12 . OECD : SPATIAL PLANNING INSTRUMENTS AND THE ENVIRONMENT

l On-street parking prices should account for the costs 
of parking space construction, the opportunity costs 
of alternative land uses, as well as the external costs 
of open space and biodiversity losses and of time 
lost while cruising for parking. In busy downtown 
areas, efficient parking tariffs can prevent parking 
capacity saturation and cruising, while ensuring high 
occupancy rates. Achieving such rates requires a 
dynamic parking pricing system, where tariffs vary 
over space and time using information on occupancy 
in surrounding areas.

l While appropriate enforcement is key for the 
effectiveness of on-street parking regulation and 
pricing, insufficient resources and incentives for 
local authorities often hamper it.  Advances in 

The OECD paper The Environmental and Welfare Implications 
of Parking Policies analyses the environmental and 
economic consequences of parking policies in different 
parts of the world, and proposes a set of policy changes 
to tackle these consequences and increase social welfare. 
It focuses on on-street, residential, commercial and 
employer-provided parking.

KEY TaKEaWaYS

l Parking policies should be tailored to the specificities 
of the local context, as urban structure, the quality 
of infrastructure for public and non-motorised 
transport, and other city characteristics are important 
determinants of their effectiveness, efficiency and 
distributional effects. 

Parking is responsible for the consumption of vast amounts of land worldwide, and it accounts for a substantial 
share of the social costs of car ownership and use. Therefore, policies determining parking space supply, 
regulation and pricing deserve a much higher level of scrutiny than the one they have thus far received. 

The environmental and welfare implications 
of parking policies

THE ENVIRONMENTaL aND ECONOMIC EFFECTIVENESS 
OF EXISTING URBaN POLICIES
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l Parking policies are a key toolbox in the hands of 
policy makers to achieve more sustainable urban 
mobility patterns, protect valuable open space, and 
improve social welfare. Efficient parking policies also 
increase government revenue, and are likely to have 
distributional benefits in cities where public transport 
is accessible and affordable and non-motorised 
transport is facilitated. When vulnerable population 
groups are negatively affected by parking policy 
interventions, they can be compensated through 
targeted complementary measures.

digitalisation, which enable a close monitoring of 
parking space use at lower costs, higher fines to 
discourage parking violations, and incentives to local 
governments, are some of the instruments that can 
be leveraged to improve the enforcement of parking 
policies.

l Employer-paid parking encourages commuting by car 
and increases congestion, pollution and greenhouse 
gas emissions. Removing exemptions of employer-
paid parking from employees’ taxable income, which 
apply in multiple countries, would be a step towards 
addressing these problems. In addition, encouraging 
employers who rent parking spaces for their 
employees to offer parking cash-outs – i.e. the cash 
equivalent of the parking subsidy – to all employees 
would be an effective way to make parking costs more 
salient and discourage commuting by car, while also 
increasing tax revenues and welfare.

l Minimum parking requirements for new residential 
and office buildings need to be reviewed and in many 
cases removed. The review of minimum requirements 
should follow a proper assessment of actual parking 
needs and account for the perverse effects of 
overprovision on car ownership and use. Maximum 
parking requirements can also be leveraged to prevent 
excessive car use in some areas.

DID YOU KNOW?
The land devoted to parking in the United States is equal to the area of the state of 
Massachusetts, while in Europe it amounts to about half of the land area of Belgium (Inci, 2015).

THE ENVIRONMENTaL aND ECONOMIC EFFECTIVENESS 
OF EXISTING URBaN POLICIES
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MOLES enables the evaluation of the environmental and 
economic impact that certain policies would have in a 
specific city, quantifying their costs and benefits and 
highlighting possible trade-offs between environmental 
effectiveness and economic efficiency. 

MOLES can handle a large amount of detailed 
information: heterogeneous households with different 
preferences, skills and wealth stocks; a variety of 
markets for housing, land and private vehicles; and 

different socio-economic and policy scenarios. The 
model also takes into account the evolution of key 
external factors - such as technological developments 
and population growth - that are likely to influence the 
evolution of an urban area. 

MOLES helps policy makers identify best practices, 
ineffective interventions, and the conditions for policy 
effectiveness. This allows an assessment of the impact of 
certain policies prior to their implementation (ex-ante).

The OECD Multi-Objective Local Environmental Simulator (MOLES 1.0) is an integrated assessment model to 
predict the long-term evolution of urban areas. It models the interactions between urban land use, mobility 
patterns, economic activities, policy interventions and their environmental impacts, with a particular focus on 
air pollution and greenhouse gas emissions. 

The OECD MOLES model

Figure 5: MOLES CaN BE TaILORED TO EVaLUaTE a WIDE RaNGE OF POLICIES

l  Density and type regulations
 –  Building height
 –  Footprint coverage
 –    Mechanisms preventing mixed    

land use

l Parking regulations
 –   Minimum parking provision in 

buildings

l Tax-based instruments
 –  Property and land taxes

l  Road pricing
 –  Cordon toll schemes
 –  Flat-rate kilometre taxes

l Electric vehicle support
 –   Purchase subsidies
 –   Tax and toll exemptions
 –   Preferential access to infrastructure

l  National policies
 –  Expansion of road networks
 –  Investment in public transport
 –   Electric vehicle support 

infrastructure

l  adaptation to climate change
 –   Land use changes in response         

to sea level rise

l  Promoting changes in urban form
 –   Measures to promote agglom-

eration of economic activity
 –   Measures to promote decentral-

isation of economic activity

l  National policies
 –  Fuel taxes
 –  Electricity taxes
 –  Vehicle bans
 –  Registration fees
 –  Annual circulation fees

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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This incorporates the spatial layout, the physical form 
and the transport network configuration of each city 
studied.

As the success of spatial policy interventions is linked 
to the characteristics of a specific city, all MOLES case 
studies are built using detailed geospatial data. 

In MOLES, policies are evaluated in terms of:

Figure 6: THE STRUCTURE OF THE MODEL

Scenarios

Core model

Transport

Spatial and network configuration air pollution module

GHG emissions module

2005 2050

l Tailpipe emissions
l  Dispersion model
l  Long-run average 

concentrations

l Environmental effectiveness 
 –  carbon footprint of transport sector
 –  human exposure to air pollution 

l Household disposable income
 –  disposable income expenditure 

shares
 – net-of-transport budget

l Housing affordability 
 – housing price changes
 – share of income spent on housing

l Time savings or losses
 –  leisure time 
 – commuting time

l CO2e emissions from fuel and 
electricity consumption by mobile 
sources 

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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How can the transport sector be decarbonised in a sprawling, rapidly growing and car-dependent city? 
Which transport and land-use policies can best support the transition towards low-carbon mobility? How can 
land-use policies contribute to more environmentally sustainable urban forms? and how will such policies 
affect well-being? 

These are the questions addressed by the ongoing study 
Decarbonising Urban Mobility With Land Use and Transport 
Policies: The Case of Auckland. The study represents the 
first application of MOLES to a specific city context, 
and illustrates its ability to evaluate the potential 
effectiveness and welfare implications of various climate 
change mitigation policies at the urban level. Data 
describing existing infrastructure and current land-use 
and travel patterns, as well as demographic information, 
are used to configure MOLES to Auckland.

Auckland is the biggest and fastest-growing city in New 
Zealand. It faces a series of structural and demographic 
challenges that affect its capacity to reduce its carbon 
footprint. These include low population density, high car 
dependency and inefficient provision of public transport. 

The study focuses on urban policies promoting three 
important shifts: from car dependency to public transport; 
from conventional to electric vehicles; and from sprawled 
to compact development patterns. In a city where 
40% of emissions is generated by the transport sector, 
decarbonising urban mobility is a crucial component of 
efforts to meet greenhouse gas emission reduction targets.

The challenges to reducing greenhouse gas emissions 
faced by local and national authorities in New Zealand 
are similar in many cities all over the world. Therefore, 
the insights from this study can inform policy decisions 
in Auckland as well as in other urban areas characterised 
by sprawled development patterns. At the same time, 
the results can also be relevant for other countries’ 
strategies to cut greenhouse gas emissions.

Mitigating greenhouse gas emissions in sprawled urban areas
The case of Auckland, New Zealand

Applications of MOLES

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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Figure 7: LaND USE IN aUCKLaND

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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These are the questions that the ongoing study Tackling 
Urban Air Pollution with Land Use and Transport Policies: The 
Case of Santiago seeks to answer. 

Air pollution is the cause of alarming numbers of 
premature deaths and has serious impacts on human 
health. Such impacts are particularly strong in dense 
urban areas, which are characterised by high human 
exposure. As such, Santiago offers an appropriate 
setting for assessing how effective various transport and 
land-use policies can be in tackling air pollution, while 
factoring in the distributional outcomes of such policies. 

Santiago is home to 7 million people and lies in a 
valley surrounded by mountains. The combination of 
intense car use, dependence on polluting technologies 
for residential heating, and particular geographic 
characteristics and climatic conditions generates air 
pollution episodes. Such episodes are characterised 
by high concentrations of air pollutants - such as 
PM2.5 - that can be detrimental for human health. The 
dense urban form of Santiago, which implies a higher 

How can air pollution from transport be reduced in a dense and rapidly growing city? What is the 
environmental effectiveness and economic efficiency of different transport policies aiming to curb air 
pollution? How can land-use policies be leveraged to reduce car use? and what are the distributional 
consequences of such policies?

Tackling air pollution in dense urban areas
The case of Santiago, Chile

population exposure to air pollution, exacerbates the 
problem. The health and environmental consequences of 
such episodes are a key concern for policy makers. 

The study assesses the impact of policy instruments 
promoting a shift towards cleaner transport modes, 
such as low-emission public transport, and towards a 
more decentralised urban form. Overall, the study on 
Santiago expands the use of MOLES to urban settings 
in which air pollution is a key challenge. Analysing the 
effects of policies on air pollution and human health is 
complex, as emissions need first to be translated into 
concentrations and then to population exposure. The 
dispersion of air pollutants depends on factors including 
weather conditions and topography. 

The insights from the application to Santiago can inform 
policy decisions in other dense and fast-growing cities 
where curbing air pollution is a priority. The study can 
also provide important insights into synergies between 
curbing air pollution and reducing greenhouse gas 
emissions. 

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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Figure 8: LaND USE IN SaNTIaGO

THE LONG-TERM CONSEQUENCES OF POTENTIaL LaND-USE 
aND TRaNSPORT POLICY CHOICES
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