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Executive summary 

What we did 

Managing the growth of urban traffic is vital for improving the liveability of our cities. This report examines 
how governments can encourage citizens to use alternatives to private cars in order to reduce 
car-dependency, regardless of how they are powered or who drives them. It analyses fiscal policies and 
other instruments for managing urban traffic and correcting current policy biases that favour automobile 
travel over more sustainable and affordable transport options. It also reviews international experience in 
co-ordinating transport planning with land-use development and in allocating space to walking and cycling 
in order to make transport more efficient and streets less congested. 

What we found 

Cities need more efficient, less damaging and fairer use of scarce space. Managing the growth of urban 
traffic is vital for achieving that and improving the liveability of our cities. More globally, reducing traffic is 
essential for scaling back the environmental and social costs associated with private car use in order to 
meet sustainability objectives. However, the car will likely be irreplaceable for much travel between 
peripheral areas. The objective must not be to suppress travel by car, but channel it to locations and uses 
where its value to the individual clearly exceeds the costs it imposes on society, including other car users. 

The guiding principle for managing car use is to enable citizens to carry out their daily activities without a 
car and not having to rely on cars to satisfy their transport needs. The question for policy is how to ensure 
an adequate level of car-free accessibility through other travel options including public transport, cycling, 
shared micromobility and walking. 

Boosting use of non-car transport modes requires safe walking and cycling infrastructure. It also involves 
adequate parking for vulnerable groups, such as disabled people, who have to rely on private vehicles for 
equitable access.  

Significantly reducing the modal share of private vehicles in urban mobility implies significant long-term 
change in the spatial form of cities. In the short to medium-term, it means reallocating space away from 
roads and parking. In the longer-term, it implies changes in land-use patterns to maintain high levels of 
accessibility with lower overall levels of mobility.  

Reallocation of road space is used more widely than road pricing to manage car use. Possibly, it is seen as 
more acceptable in view of concerns over the equity impacts of road pricing. The most effective urban 
mobility management systems deploy road pricing schemes together with road space allocation and 
land-use planning instruments. 

High priority for more sustainable forms of transport will drive a more efficient use of road space, enhance 
the attractiveness of non-motorised modes and improve the accessibility of specific locations. It will also 
reduce damage to the environment, make street space more attractive and improve road safety for 
non-motorists.  
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What we recommend 

Review the street space and urban land share allocated to cars 

Governments should review how much road and parking space is allocated to the different transport 
modes. Cars tend to take up disproportionally more space than their modal share. Reallocating road 
and parking space to public transport, cycling and walking increases mobility options for non-drivers, 
encourages users to shift from cars to more space-efficient modes and thereby helps to achieve equity 
and efficiency objectives. The emergence of shared micromobility has increased demands for 
redistributing space. Expanding dedicated cycling lanes to accommodate e-scooters, e-bikes and 
similar micro-vehicles will do much to make these safer, and also perceived as safe, thus making 
micromobility a much more attractive alternative to cars. 

Use road space allocation to proactively manage traffic 

Reallocation of road space and changes to road layouts that give more space to cyclists and 
pedestrians should be used as a strategy to manage car use. A growing body of evidence suggests that 
a well-planned reduction of road space for private cars does not add to congestion. On the contrary, 
reduced road capacity can lead to “disappearing traffic”. Car drivers adapt to changed conditions in 
many ways, often too complex for computer models to predict. Empirical evidence from measures 
implemented is therefore as important as modelling for decision-making. The Improvements to public 
space and liveability associated with the reallocation of road space generally benefit retailers via 
increased footfall and associated sales. Citizens and local administrations are less prone to contesting 
road space reallocation than road pricing, as no cash payments are involved.  

Abolish minimum parking space requirements for new developments 

Minimum parking space requirements for new developments should be abolished. They tend to 
worsen car dependency, hinder infill development, contribute to urban sprawl, reduce the financial 
viability of real estate investments for developers and make home ownership le ss affordable for 
citizens. Reducing parking requirements reduces the shadow subsidies non-drivers must pay for 
parking facilities they do not need and thus increase economic efficiency and enhance fairness. 
Allowing developers to determine parking supply based on demand will contribute to more 
sustainable and compact urban development patterns. 

Consider road pricing to drive more efficient use of scarce road space and urban land 

Road pricing is an effective tool to manage congestion and use road capacity more efficiently. Flexible 
charges that vary by time and location can set prices to match drivers’ marginal cost of using roads 
and thereby change their behaviour. Road pricing may have unwanted effects on equity, however, as 
do many fiscal instruments. The scale of distributive impacts will depend on the travel patterns of the 
different income groups, the location of jobs and residential areas, and how tolling revenues are used. 
Earmarking tolling revenues for improvements in public transport can neutralise  distributional 
impacts.   
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Use parking rates to discourage excessive driving  

Cities should consider dynamic parking pricing systems that adjust tariffs in real time based on parking 
place occupancy in surrounding areas. Dynamic pricing can help prevent capacity saturation and 
unnecessary cruising in search of or in place of parking, as pilot projects have demonstrated. Where 
dynamic parking pricing is not possible, charging by the minute at average market price for kerbside 
parking is the best alternative. Retailers will tend to benefit because charging for the time the parking 
space is occupied increases turnover, which makes finding a parking space easier.  

End employer-paid parking subsidies 

Free parking at a workplace is a common fringe benefit. Employers should be encouraged to eliminate 
parking subsidies or widen their scope to include commuting by other modes, as an effective way to 
make commutes by car less attractive. Offering a cash payment or a comparable transit benefit equal 
to the cost of a parking space also gives employees an incentive to avoid commuting by car. 
Governments should also make bike-sharing and other emerging transport options that can reduce 
environmental impacts and congestion eligible for commuter benefits. 

Ensure that quality alternatives to private cars are convenient and efficient 

Providing quality public transport options at affordable prices is central to encouraging modal shift. 
Improving service quality of service has a stronger influence on demand than lowering ticket pr ices. 
Reducing crowding, increasing comfort and enhancing reliability are particularly effective. Peak pricing 
should be considered for public transport, with or without concomitant road pricing, especially where 
fares are low and use is high. This will help balance demand with supply and fund additional peak-time 
services. By reducing crowding and delays, peak pricing on public transport could contribute to 
reducing congestion on the road as some car users switch to better managed public transport.  

Work towards integrated planning of transport and land-use  

Promoting compact urban development should be at the core of any long-term strategy to reduce car 
dependency. Aligning transport networks with high-density residential and commercial corridors over 
several decades is highly recommended. Accessibility indicators have proved useful for co -ordinating 
land-use and transport planning and for identifying areas for development. Cities that already have 
high density could follow the example of Chinese cities that use investment in rail transit to manage 
urban growth by extending rail lines to less developed areas to steer the anticipated spatial expansion.  

Review land-use regulations that hinder compact development patterns 

Evidence suggests that relaxation of density regulations can reduce car use and emissions. Specifically, 
restrictions on building height or floor area ratios hamper densification. Policies that allow population 
density to increase can also sometimes curb growth in the cost of housing.   
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Introduction 

The environment for urban living is degraded in many cities by individual motorised transport. Greenhouse 
gas emissions, air pollution, noise, traffic injuries and congestion are just some of the ramifications. 
Congestion produces major economic, environmental and social costs. Overdependence on car travel 
leads to adverse health outcomes, social inequalities and oil dependence. The cost to society is too high 
to ignore, but is generally not reflected in prices for road use or land for roads and parking space, and is 
overlooked in land-use planning systems. Cars, roads and parking spaces use up a large amount of the 
scarce space in cities that could be used for other purposes that would be more beneficial to overall 
economic welfare. 

The combination of several policy distortions has encouraged overuse of cars from an economic 
perspective. These include planning practices that favour automobile travel over other modes, land-use 
development regulations that create automobile-dependent communities and prices that fail to reflect 
the external costs of travel, notably peak-period congestion costs. The impact of these policy distortions 
is cumulative and synergistic. These distortions exacerbate congestion, pollution and crash risks and 
impede accessibility, particularly for non-drivers, inflating consumer transportation costs for the 
population as a whole.  

The roundtable meeting convened by the International Transport Forum in Paris in December 2019 
examined how the planning and fiscal frameworks established by governments determine the share of 
urban mobility that is dependent on private car use and what governments can do to support a shift away 
from car dependency. The objectives of the roundtable were to examine: 

 The main trends of car use and travel demand; 

 Mechanisms to establish incentives for road space to be used efficiently; 

 Road space reallocation to favour walking, cycling, public transport and other shared modes;  

 Road pricing to manage growth of urban car traffic; 

 The effects of parking pricing and parking availability on commute modal choice; 

 Other transport-related pricing inefficiencies and hidden subsidies for car use. 

The report is organised as follows: the first section looks at the effects of road space reallocation on car 
use and traffic. It reviews international experience with road space reallocation as a proactive strategy for 
managing traffic growth, the cases of Paris and Oslo are also examined. The section also considers the role 
of parking regulations and their influence on mode choice and urban form, based on evidence from 
Los Angeles. The second section discusses fiscal measures for managing urban traffic and correcting policy 
biases that favour automobile travel over more sustainable and affordable modes. This section discusses 
the example of Singapore, where road pricing has been applied since 1975 as part of a full set of integrated 
planning instruments to manage car use and ownership. The third section explores how governments can 
balance the quality and affordability of public transport in order to encourage modal shift. The final section 
examines the role of land-use policies for reducing over-reliance on private vehicles. 
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Reclaiming the streets: Ensuring efficient 
distribution of space between modes 

The car is the most space-intensive mode of transport and in many cities transport infrastructure is largely 
devoted to cars. On average, cars consume five times more space per traveller than pedestrians (Table 1). 
The figures multiply the space taken up by each vehicle, including headway at average speed, by the time 
taken on average to cover a kilometre. Buses are even more space-efficient than walking when they are 
fully loaded. Two-wheeled motorcycles consume as much space as cars due to the headways they need 
when travelling at speed and their low occupancy rate. When a car is driven at 50 km/h, it requires 70 times 
more space than a cyclist or pedestrian (Nello-Deakin, 2019; European Commission, 2004). This also 
highlights the importance of discussing space as a function of speed (Crozet and Mercier, 2018).  

Table 1. Road space consumption by vehicle type compared to walking 

 Space used at 
average speed 
(m2 x hours/vkm) 
 

Average vehicle 
occupation rate 

Space used 
per traveller  
(m2 x hours/km) 

Difference 
compared to 
walking 

Walking 0.3 1 0.3 1 

Bicycle 0.6 1 0.6 2x 

Motorcycle 1.7 1.05 1.6 5x 

Car 1.8 1.3 1.4 5x 

Bus (12 m) 7 17 0.3 1.4x 

Bus in peak hours 7 50 0.15 0.5x 

Articulated bus (18 m) 10 23 0.3 1.4x 

Articulated bus in peak hour 10 70 0.15 0.5x 

Source: Héran and Ravalet (2008). 

Parking – on-street and off-street – is also responsible for the consumption of vast amounts of land and 
accounts for a substantial share of the social costs of car ownership and use. On-street parking space 
typically represents 20-30% of urban road space (Litman, 2012). Estimates suggest that in the 
United States, there are approximately four parking spaces per vehicle. In some cities this number is much 
higher. Eric Scharnhorst (2018) of the Research Institute for Housing America, generated inventories of 
parking that combine on-street parking spaces, off-street surface parking lots and off-street parking 
structures in several American cities. Scharnhorst finds that there are more than 2 million parking spaces 
in Philadelphia, 1.85 million in New York, 1.6 million each in Seattle and Des Moines, and just over 100 000 
in the city of Jackson, which has a population of only about 10 000. Parking takes up a huge amount of 
space: for instance, Jackson has more than 50 parking spaces per acre, 25 times its residential density of 
just two households per acre. This translates into 27 parking spaces for each of its households.  
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The question of space consumption is intensified by the strong trend observed in many countries to 
purchase sports utility vehicles (SUVs), which have a much larger footprint than the compact cars. The 
International Energy Agency (IEA, 2019) observes that SUVs now represent close to 40% of all cars  
globally. This trend towards ever-larger vehicles increases the land take, and in some cases these new 
vehicles do not fit into the roadside spaces allocated to them, resulting in infringement on footpaths 
and cycle lanes.  

The current allocation of road space is frequently suboptimal from social, health, environmental and 
economic perspectives (Gössling, 2020). Several studies highlight the inequality of existing patterns 
of road space distribution by quantifying allocation to each mode (Gössling et al., 2016; Nello-Deakin, 
2019; Colville-Andersen, 2018). Implicitly or explicitly, these studies treat the distribution as unfairly 
benefitting or disadvantaging users if it allocates more or less than the modal trip share to a particular 
mode. These studies highlight the mismatch between the amount of space given to different transport 
modes and their relative modal share, concluding that in many cities car travel is unfairly advantaged 
(Colville-Andersen, 2018). In Paris, for instance, cars occupy 50% of the public space, even though 
private cars account for only 15% of the total number of journeys in Paris (Apur, 2017). From an 
equality perspective, current space allocation is often even more counterproductive, as equality is 
focused on fairer outcomes. In this case, the outcome might be assessed in terms of access to jobs for 
people who cannot afford a car.  

In light of these findings, reallocating road and parking space has become the goal for urban planners 
on many grounds, aiming to achieve modal split change as part of policies to protect the environment. 
This will require giving greater priority to more sustainable forms of transport — public transport, 
pedestrians and cyclists. Measures such as bus priority schemes, cycle lanes (where well-designed and 
appropriate for their context), wider footpaths and pedestrian areas can help to achieve a more 
efficient use of road space. These measures can also help improve the attractiveness of non-motorised 
modes, increase accessibility to specific locations, bring about environmental improvements, and 
improve safety. While in some areas parking is essential, in many cases a significant proportion of 
parking space could also be considered for reallocation to accommodate more sustainable modes and 
indeed other uses of road space.  

With the emergence of shared micromobility, e-bikes and e-scooters the demand for redistribution of 
space has grown considerably (Gössling, 2020). Even if it is as yet unclear which trips e-scooters 
replace, they also require space. Expanding dedicated cycling lanes for these modes will vastly 
increase safety and safety perceptions, and make it much more attractive to cycle as well as to use 
electric micromobility.  

Reallocation of road space can reduce access to urban centres for car-dependent households living 
on the periphery and in suburban areas that lack efficient public transport connections. Park and Ride 
schemes offer a good solution to satisfy transport needs in a sustainable manner by allowing 
car-dependent households to park in secure locations and complete their journey into the city centre 
by public transport. The vast majority of Park and Ride sites are situated outside the urban areas of 
city centres and are designed to relieve congestion along the roads leading into and located within 
the city centre. In most cases the user either pays for the bus service and parks free of charge or pays 
for their car parking and travels free of charge on the bus. To be effective, Park and Ride schemes 
should be part of a comprehensive effort to encourage public transport use and rideshare commuting.   
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Effects of road space reallocation on car use 

There is a growing body of evidence to suggest that well-planned measures that reduce road space for 
private cars do not add to congestion. On the contrary, reductions in road capacity can lead to 
“disappearing traffic”. The most comprehensive study of the phenomenon was carried out by Sally Cairns, 
Carmen Hass-Klau and Phil Goodwin in 1998 (Cairns et al., 1998). The study brought together more than 
70 case studies of road space reallocation from 11 countries (and the collation of opinions from over 
200 transport professionals worldwide). The results suggest that predictions of traffic problems resulting 
from reallocating space away from private vehicles are often unnecessarily pessimistic. The study found 
that in the right circumstances, significant reductions in overall traffic levels can occur, with people 
exhibiting a far wider range of behavioural responses than traditionally assumed. In the 70 cases examined, 
a mean traffic reduction of 21.9% was recorded, median 10.6%. In other words, in half of the case studies, 
there was a more than 10% reduction in the number of vehicles across the whole area where road space 
for traffic was reduced, including the main roads. The surrounding areas saw no additional traffic. 
The study confirms that reallocation of road space does not simply shift traffic from one place to another 
but leads to an overall reduction in the number of motor vehicles on roads. 

Contrary to widespread assumptions, car drivers adapt to changes in road conditions in many different 
ways, often too complex for computer models to predict. The respondents in the Cairns study changed 
mode of travel, chose alternative destinations, changed the frequency of journeys, consolidated trips, took 
up car sharing or did not make the journey at all. The reductions observed are conditioned by local factors, 
such as the availability of alternatives, including the possibility of avoiding the need to travel or making use 
of public transport. In the long run, there can also be a shift of the locations of work and living places, with 
impacts on other markets (including property and labour markets) Cairns et al., 2002).  

Oslo has shown similar results in the last four years. A reduction in capacity on three main roadways did 
not result in severe consequences in terms of delays or congestion. Car use on commutes fell from 21% to 
16%, but the quality of the commuter experience (for all modes) remained high (Tennøy and Hagen, 2020). 
The city of Copenhagen reported that the total number of people travelling across a main thoroughfare 
bridge increased following the reduction of space for private motor vehicles and increasing space 
designated for walking, cycling, and public transport on the bridge (City of Copenhagen, 2017). 
The capacity of individual car users to change their travel behaviour in a range of creative ways presents 
real opportunities for urban planners seeking to optimise the use of space and quality of life in the city.  

Using road space reallocation to manage traffic 

González-Guzmán and Robusté (2011) argue that reallocation of road space could have similar results to 
road pricing in reducing car traffic to an optimal volume. Road space reallocation schemes are generally 
less contested by citizens and local administrations than road pricing schemes because no monetary 
payment for users is involved. Reallocation schemes also offer an opportunity to improve public space and 
liveability by improving conditions for pedestrians, cyclists or public transport users. Several cities across 
the globe have chosen road space reallocation as a way to proactively manage traffic while shifting their 
mobility solution away from private cars and towards more environmentally-friendly means. This is the 
case for Paris, Milan, Dublin, Brussels, Copenhagen and Bogota; all cities that have been reducing road 
capacity while investing in cycling infrastructure and pedestrianisation, as well as increasing public 
transport provision.  
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These cities implemented the measures with the declared aim of improving liveability, with the focus on 
benefitting citizens. This is important in communication strategies to avoid any impression that the 
authorities are simply anti-car. As an example, Copenhagen’s successful transformation into a cycle city 
was based on a positive communication strategy that did not mention motorised vehicles or environmental 
challenges (Gössling, 2013). Instead, it focused on bicycle benefits, such as greater average speeds and 
better health. Significant investment in bicycle infrastructure (EUR 40 per person per year) was justified 
based on cost-benefit analyses showing a net benefit for society for each kilometre cycled.  

Paris is one of the most prominent examples of a city that has adopted a proactive policy to reduce road 
space available for automobile traffic, transforming roads into urban public space. The city has put aside 
the idea of road pricing on the basis that it may risk creating a two-tier system that prices-out lower-income 
drivers without necessarily deterring the wealthy. As in many other cities, the main concern was that it 
would adversely affect working-class suburbs and that implementation would be politically infeasible. 
Instead, over the past 30 years, policy initiatives and programmes have promoted alternatives to private 
vehicle use while improving accessibility by public transport, bike and foot – including the reduction of car 
use through street layout and urban design.  

Starting in 2002, Mayor Bertrand Delanoë introduced flagship initiatives including an urban tramway 
renaissance, a pioneering bike-share programme (2007) and the closure to cars of part of the expressway 
on the Left Bank of the Seine (2013). He also initiated the process of lowering speed limits throughout the 
city. While emphasising a low-profile issue – noise – instead of the highly contentious issue of car use, the 
Green Party leveraged national funds made available by new national legislation encouraging the 
introduction of traffic-calming measures and development of pedestrian zones as part of urban 
regeneration programmes. The initiatives were framed as part of the Delanoë administration’s efforts to 
“give Paris back to its inhabitants” (TUT-POL, 2016). 

Anne Hidalgo, elected mayor in 2014, is continuing and arguably accelerating the change. As of 
January 2017, the oldest, most polluting diesel cars were banned from city streets during the day. 
Hidalgo promises to ban all diesel cars by 2024, with petrol cars following in 2030. The most important 
transformation Hidalgo has overseen has been the radical expansion of protected cycle lanes around the 
city and further closure of river bank expressways to car traffic. Many streets were considerably 
restructured as the bike path network grew 43% from 2014 to 2020, from 700 km to a total of 1 000 km 
(Hidalgo, 2014). Major intersections are also being redesigned to favour pedestrians and cyclists.  

In the last seven years, the city eliminated approximately 15 000 parking spaces (Chauveau, 2019). 
According to Apur (2019), the city could further reduce its parking supply by 150 000 spaces, which 
represents a potential 96 ha that could be put to other uses. The city also established 2 500 parking spots 
dedicated to e-scooters, as a way to avoid cluttering narrow footpaths.  

Although there has been some fierce criticism from taxi drivers and private car owners, the city has been 
progressively scaling up interventions to reduce the space allocated to private vehicles. As a result, since 
1990 the modal share of the automobile has fallen by 45%, public transport has increased by 30% and the 
share of cyclists has increased tenfold (Figure 1). At the same time, Paris has seen a significant decline in 
traffic fatalities – roughly a 40% drop since 2010 (Héran, 2017).  

Measures to reallocate road space have been applied not only in dense urban environments but also in 
some suburban areas. The example of Waltham Forest, a borough to the North-East of London, shows that 
changing roads to public spaces in suburban areas can also reduce traffic, improve safety and encourage 
sustainable travel (Box 1). 

https://www.tandfonline.com/doi/full/10.1080/13574809.2020.1727318
https://www.fastcoexist.com/3067733/paris-fights-its-pollution-problem-by-banning-old-cars
https://www.fastcoexist.com/3058685/paris-is-redesigning-its-major-intersections-for-pedestrians-not-cars
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Figure 1. Evolution of mode split in Paris, 1990-2015 

 
Note: M2W refers to two-wheeled motor vehicle. 

Source: Héran (2017). 

Box 1. Reallocation of road space in suburban areas: Waltham Forest, London 

Waltham Forest, a suburban borough in the North-East of London, has trialled an integrated set of measures 
to reallocate road space to public space. The borough introduced a series of temporary road closures to reduce 
the amount of non-local traffic on its roads whilst improving local access for people walking or cycling. 
Raised road crossings, pedestrian crossings and junction improvements were implemented as part of the 
subsequent permanent scheme. 

Previously, a high proportion of vehicles using Walthamstow Village were exploiting it as a cut-through between 
surrounding main roads, often at high speed. By restricting access to motor traffic at various locations, Waltham 
Forest dramatically reduced the amount of non-local traffic, which was redirected onto the main road network. 
The impact of this on traffic flow at major junctions was carefully monitored as part of the pilot process. 
Throughout the trial, the borough conducted an extensive consultation process with local residents and 
businesses.  

The scheme reduced the average daily flow throughout the area from 8 500 to 4 800 vehicles. Overall, the 
number of vehicles was reduced by 22% and the average traffic speed was reduced from 22.3 mph to 21 mph, 
bringing it closer to the 20 mph limit. The effects on safety perception and liveability have been positive, with 
74% of residents supporting the scheme.  

Source: ITF based on Department of Transport (2016). 
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The increasing trend for car-free walking areas 

Copenhagen, Denmark and Freiburg, Germany were among the first cities to adopt policies to regenerate 
city centres as completely car-free walking areas. Closing town centres to traffic has been the most 
effective, and radical, intervention. Following initial resistance, when well designed the move has generally 
proved popular. There have always been strong initial objections, which have stopped some schemes but 
ex-post analysis has shown positive results. In only a few cases has the policy been reversed. The 
improvements in liveability and air quality, as well as benefits for retailers outweigh the potential negative 
effects identified prior to scheme implementation. Lawlor (2013) found that well-planned improvements 
to public spaces increase retail footfall and trading by up to 40%, contrary to widespread fears, and that 
investing in better streets and spaces for walking can provide a competitive return compared to other 
transport projects. He argues that walking and cycling projects can increase retail sales by 30%. Put another 
way, people who walk to the shops spend up to six times more than people who arrive by car, often 
because they visit more frequently. Similarly, pedestrianisation of Madero Street – a busy city centre street 
in Mexico City – resulted in a 30% increase in commercial activity and a 96% reduction in reported crime 
(C40 Cities, 2016). 

Car-free areas might mean increased difficulty in accessing city centres by the proportion of the population 
who do not live in the vicinity of these areas and who have to rely on private cars for access. It is important 
that this proportion of the population be given sufficient consideration so as not to exacerbate any 
currently existing inequalities. Potential negative effects arising from detouring traffic also need to be 
assessed to ensure that they do not exacerbate socio-economic divides and distributional effects 
(Markovich and Lucas, 2011; Schwanen et al., 2015). Using trial projects to measure and monitor all 
possible aspects of the situation before, during and after any trial scheme, has proven useful for addressing 
potential negative impacts. This can also help showcase the transformative effect of pedestrianisation 
on city centres. 

Reviewing requirements for car parking space  

The environmental problems and welfare losses associated with parking are largely caused by policies 
encouraging parking space oversupply and parking prices that are set lower than the social costs of 
provision (Russo, van Ommeren and Dimitropoulos, 2019). Determining how much parking space is useful 
starts with making an inventory of the on- and off-street parking that exists. Many cities, however, lack 
comprehensive parking data, meaning that city planners, for instance, have been prescribing parking as 
part of new construction for decades without first diagnosing the nearby parking supply. This has resulted 
in an oversupply of on-street and off-street parking, much of which has gone unused. Without the basic 
knowledge of how much parking is available, planners do not have a reliable basis for making decisions 
about future supply policy and parking regulations (Franco, 2020). Eric Scharnhorst (2018) used several 
data sources to develop parking inventories for five American cities. On-street parking inventories were 
derived from the geometries of street linework. Almost all of the off-street surface parking data came from 
satellite or aerial imagery. These data differed in resolution and kind for each city. Despite the source data 
inconsistencies, the method used to build parking inventories for the five cities can also generate parking 
inventories for other cities in the future.   
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Box 2. Parking prices and availability, mode choice and urban form: Evidence from Los Angeles  

Common to many cities across the United States, Los Angeles County and the City of Los Angeles apply 
minimum parking requirements (MPRs) mandating the number of parking spaces that must be provided 
in a development. These requirements are uniform for all areas across the county. Following “Parking 
Generation Guidelines” MPRs are set with no connection to the market or the location features of the 
project site. Perceived parking shortages are often used to justify MPRs. The application of uniform 
parking requirements, however, has led to a large oversupply of parking in many areas. Franco (2020) 
argues that MPRs force developers to use more land per square foot of liveable area than the market 
would dictate, while raising the cost and reducing the profitability of development in areas with 
high land values.  

Franco estimates that in the city of Los Angeles, complying with the default parking minimum increases 
the cost of an office building by an average of 48%. This high cost of parking is likely to incentivise 
developers to limit the density of development as well as the total amount of development. It also 
creates an incentive for developers to build in low-density areas of the city where land is less expensive 
and parking requirements can be met through surface parking lots, rather than more expensive 
underground parking.  

In some situations, however, developers are willing to build more parking than required. This is the case 
in some old urban neighbourhoods in Los Angeles. Stangl (2019) estimates that in these areas 
developers build 34% more than the regulatory minimum, and 6% more than the default minimum 
applied in other neighbourhood types. This is probably the result of the scarcity of on-street parking in 
this type of neighbourhood. Developers build more parking to capitalise on scarcity, as higher prices 
can be charged.  

Franco and Khordagui (2019) also find that parking space availability at home – both off-street and 
on-street – has a positive correlation with the probability of driving in Los Angeles County. On-street 
parking availability at home seemed to matter more than the availability of off-street parking. Their 
findings show that a 10% increase in on-street parking is associated with a 1.3% increase in the 
probability of driving, whereas a similar increase in residential off-street parking is associated with only 
a 0.6% increase in driving. A possible explanation is that despite the availability of a driveway or a garage, 
required by parking regulations, many residents still choose to park on street, while using garages for 
other purposes (e.g. storage). Such behaviour prevails because in many residential areas on-street 
parking is hardly regulated by price and/or time limits. 

Source: Franco (2020). 

Abolishing minimum parking requirements 

An oversupply of off-street parking spaces is, to a large extent, an artefact of regulation and serves as a powerful 
subsidy to cars and car trips. Many cities apply minimum parking requirements (MPRs) in building codes and 
planning authorisations, mandating the number of parking spaces that must be included in a development. The 
main justification for MPRs has been to counter saturation of on-street parking space and counter congestion 
resulting from cruising to find parking spaces.  

In the case of the United States, cities typically set off-street parking minimums by consulting 
“Parking Generation” guidelines, published by the Institute of Transportation Engineers, or replicate the 
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requirements of other cities. For each category of land use, the “parking generation rate” is defined as the peak 
parking occupancy observed in surveys by transport engineers. The guidelines reflect the average peak parking 
occupancy at a few suburban sites with ample free parking and no public transport (Shoup, 1999). As a result 
of being set without reference to the market or the locational features of a project site, minimum parking 
requirements (MPRs) are likely to overestimate the amount of space actually needed. The frequent failure to 
charge for on-street parking, especially in residential areas, means that even where off-street parking is 
constructed, cars continue to be parked on the street, with garages used for storage space (Shoup, 1999).  

There is an increasing consensus among academic researchers that car parking availability induces car 
ownership and car use (Shoup, 1999, 2011; Stangl, 2019; Litman 2020; Brueckner and Franco, 2015; Franco, 
2020). Households own more cars, use them more often and drive them further if there is abundant off-street 
parking. As such, MPRs reflect an outdated vision that favours private vehicles over more sustainable modes. 
This in turn undermines current land use and transport goals for improved accessibility 
and sustainability.  

Another problem with regulations that set minimum required provision of parking space is that they bundle the 
cost of unnecessary new parking with new housing and commercial developments. Franco (2020) estimates 
that in the city of Los Angeles, complying with the default parking minimum increases the cost of an office 
building by an average of 48%. These parking costs often make it financially unviable for developers to build 
affordable housing units in new residential developments. These costs are embedded in higher retail prices, 
lower workplace salaries, and higher rents, affecting lower-income residents the most. Since these costs are 
not paid directly by users, under minimum requirements even those who cannot afford to drive share in paying 
the cost of parking (Litman, 2020).  

Minimum parking requirements also contribute to urban sprawl, as they prevent private developers from 
responding to market conditions, and lessen their interest in developing sites that are accessible without 
driving, especially in central areas. Parking structures are the most expensive to build in downtown areas and 
the opportunity cost of an above-ground parking space can be very high. To meet the requirements, developers 
have to build expensive underground parking. As a result, high construction costs create an incentive for 
developers to build in low-density areas where land is cheaper and parking requirements can be met with 
surface parking lots, rather than underground parking. If developers were allowed to directly address the high 
land costs of providing so much parking, the number of spaces would be the result of a careful economic 
calculation rather than a matter of satisfying a legal requirement (Franco, 2020). 

With the oversupply of parking potentially reducing housing supply and increasing housing costs, while also 
encouraging more driving, eliminating minimum rate requirements is critically important. This approach is 
required at both the origin (place of residence) and destination (work, shops, etc.). Reducing parking 
requirements allows for an increase in economic efficiency and fairness by reducing the subsidies that 
non-drivers must pay for parking facilities they do not need. Critics sometimes imply that this will eliminate 
parking to an extent that will have a negative impact on users that have to rely on private vehicles. In truth, it 
will allow developers to determine parking supply based on user demand. 

Approaches to parking reform vary. The first step has often been replacing minimum requirements with 
maximum limits. Some US cities have already done this. For instance, San Francisco limits downtown parking to 
7% of the building’s floor area. Seattle allows a maximum of one parking space/1 000 ft2 of downtown office 
space. At the liberal end of the spectrum is deregulation, with no minimum or maximum parking requirements. 
Many cities and towns take a mixed approach, with maximum limits in central business districts and transit-
oriented developments, and reduced minimum requirements in other areas.  

Cities elsewhere, including London in 2004 and Mexico City in 2017 (Box 3), have also moved from parking 
minimums to parking maximums. In London, this reform has been very effective and has reduced the number 
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of parking spaces for new residential buildings by 49% (Guo and Ren, 2013). The recommended maximum 
parking standards in both housing and commercial developments are based on the principle that areas better 
connected to public transport need fewer parking spaces. Transport for London (TfL) uses Public Transport 
Accessibility Level (PTAL), an indicator of accessibility to public transport, to determine recommended 
maximum parking standards. In central London locations with high public transport accessibility, guidelines 
promote car-free developments (significantly less than one space per unit), with parking provided principally 
for disabled people. At the same time, developments in all parts of London must: 1) provide parking for 
disabled people; 2) ensure that 1 in 5 spaces provide an electrical charging point to encourage the uptake of 
electric vehicles; 3) meet the minimum cycle parking standards; and 4) provide for the needs of businesses 
for delivery and servicing (London Plan, 2016). 

In outer London, when setting parking standards boroughs are required to take account of residents’ car 
dependency, especially in areas with low public transport accessibility. The guidelines are flexible and do 
allow for boroughs to revise standards to include minimums where they find it necessary to reduce pressure 
on-street parking (London Plan, 2016). 

Eliminating minimum parking requirements can inconvenience motorists (they will have fewer free spaces) 
and cause spillover effects (motorists parking in undesirable locations) which require more enforcement. 
Elimination of MPRs, therefore, needs to be accompanied by management strategies and enforcement 
programmes to address any potential resulting or secondary problems.  

Franco’s findings conclude that zoning regulations that require residential buildings to include off-street 
parking together with under-priced on-street parking contribute to an increase in driving to work. In this 
context, eliminating minimum rate requirements is critically important. Charging market prices for kerbside 
parking also makes economic sense. Under-priced parking increases cruising in already-congested traffic and 
distorts the individual choices of local residents on how to use on-site garages. If cities charge the right price 
for kerbside parking to leave one or two open spaces on each block, then there will be no parking shortage 
(Hampshire and Shoup, 2018). And if there is no shortage of on-street parking and spillover parking problems 
can be controlled, then MPRs will become redundant. 

Box 3. Mexico City parking reform  

In 2017, Mexico City changed the construction code in order to abolish minimum parking requirements and 
establish maximum limits. For residential buildings, the limit is 3 parking spaces per unit regardless of the size 
of the unit, and for commercial buildings larger than 100 square metres, the limit is 1 parking space for every 
30 square metres. The reform also mandates the inclusion of space for bicycle parking. Developers are also 
required to pay parking fees for every space provided above half the allowed maximum in the city centre. 
These revenues are directed to a Fund to Improve Mass Transit. This fund is used both to improve transit and 
subsidise affordable housing in central areas (CDMX, 2017). As a result of the reform, new living space 
increased by 15% while space allocated to parking decreased by 21% in only two years. It is estimated that 
by 2030 the change in the parking rule will have avoided 2.645 million tonnes of CO2e (Core, 2019).  

The reform was implemented after the Mexican office of the Institute for Transportation and Development 
Policy (ITDP) identified that the demand for parking space is actually lower than provided for by the minimum 
parking requirements. According to the ITDP, more than 40% of the land used in Mexico City is dedicated to 
parking. Between 2009 and 2013, 6 750 000 square metres of parking was built, which translates into 
approximately EUR 1.7 million, money that could have funded 18 bus rapid transit (BRT) lines to move 
3 million users per day (ITDP, 2017).  
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Fiscal instruments for efficient use of scarce 
road space and urban land 

The under-pricing of the use of urban space and the external costs of car use is a key failure in 
transport policy. Today, most drivers in urban areas only pay a fraction of the costs associated with 
car traffic. Demand, therefore, greatly exceeds the optimum. This inefficiency will persist so long as 
prices remain unequal to the marginal social costs, or until measures are taken to curb traffic by other 
means. Policy makers and researchers have proposed various policy tools to optimise demand and 
mitigate congestion. Road pricing has been extensively studied in the relevant literature. Despite its 
robust theoretical underpinning, the application of road pricing is currently limited to  a few cities 
including, notably, London, Stockholm, Singapore and Milan.  

Road pricing 

From an economic point of view, road pricing is widely considered an effective way to achieve efficient 
use of road capacity. Following Pigou (1920), academics such as Walters (1961) and Vickrey (196 9) 
established the basis for an optimal tax for the use of infrastructure in relation to external congestion 
costs. Prices paid for individual journeys need to be aligned with the real costs of these journeys and 
as costs differ across time, space and vehicle type, this implies a need for differentiated prices.  

Cities that have implemented some form of road pricing have been successful in reducing congestion 
and emissions (ITF, 2018). Despite this, and the theoretical potential, introducing new road user 
charges is always controversial. Reticence arises mostly because it is seen as a monetary penalty with 
a political cost for local authorities. Several writers such as Ison and Rye (2005) and Cain (2005) 
underline that gaining public acceptability is the major hurdle for implementing congestion pricing. 
A number of proposed cordon charging systems have been rejected largely because they were 
perceived to be unfair by some road users. Nevertheless, public scepticism can be overcome, as 
demonstrated by the mayor’s effective communication strategy prior to the introduction of London’s 
Congestion Charge, and Stockholm’s referendum approving the reinstatement of the City’s charging 
trial, based on real experience of its cost and benefits in practice. 

A common argument against car use taxes and, in particular, congestion charges is that they 
disproportionately hurt financially-disadvantaged groups. Distance-based charges are, to some 
extent, regressive; consuming a greater proportion of the disposable income of low-income car drivers 
than high-income car drivers. Yet, few if any policies can compete in terms of effectiveness and 
probably none in terms of economic efficiency. The distributional impact of road pricing is no higher 
than fuel tax and it is less significant than generalised consumption taxes such as VAT. Moreover, 
a large proportion of low-income earners have no car access regardless of whether use is subject to 
road pricing or not.  

Eliasson (2016) investigated the fairness of the congestion charges in Stockholm and Gothenburg and 
theoretical charging systems in Helsinki and Lyon. The method simultaneously takes into account 
differences in travel behaviour, in preferences (such as value of time) and supply of travel possibilities 
(car ownership, public transport level-of-service, etc.). His analysis shows that higher-income earners 
in all four cities pay (or would pay, in the case of Lyon and Helsinki) more in congestion pricing tolls 
simply because they drive more, especially in central areas. Lower-income groups, however, pay a 
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higher share of their income. Further analysis (Eliasson, 2019), with a larger set of cities indicates that 
considering payments as a share of income, results are more mixed, but broadly speaking, average 
payments tend to be approximately proportional to income, but slightly regressive in prosperous 
countries and slightly progressive in impoverished countries. The overall regressivity tends to be 
caused by the outliers: the highest and lowest income groups do not drive proportionally to their 
(registered) income level. His analysis concludes that the two most important factors for the net 
impact of congestion pricing are the initial travel patterns and how revenues are used. 

Eliasson argues that many car use taxes, in particular when fuel taxes were first introduced, have been 
fiscally motivated: they are simply a convenient way to raise revenues for various public expenditures. 
In such situations, it is clear that the taxes’ distributional burden is relevant, and should be compared 
to other ways to raise public revenues such as income, sales or property taxes. But increasingly, car 
use taxes are seen as price corrections: they are motivated by a desire to adjust the price of driving 
to what it really should be. Without it, driving is subsidised from a social point of view. Car use taxes 
tend to place a higher burden on residents in rural areas, satellite cities and urban peripheries, which 
may run counter to societal goals to make such areas more attractive. If the purpose of a car use tax 
is to generate revenues for public expenditures, variation with income groups, higher burdens in rural 
areas and slight regressivity may be viewed as serious problems. If the purpose is to correct prices 
and allocate scarce resources more efficiently, it is unclear whether such distributional effects are 
relevant. Eliasson argues that problems with inequitable income and wealth distribution should 
instead be handled with other instruments. Allowing prices of car trips to be lower than their social 
cost effectively constitutes subsidies to car drivers from society at large, and these implicit subsidies 
will overwhelmingly accrue to wealthier groups. 

Another significant factor in how congestion charging affects equity overall is how revenues are used 
(Eliasson and Mattsson, 2006). Earmarking revenues to improvements in public transport can reverse 
regressiveness if the majority of vulnerable low-income households depend on public transport. 
Cain and Jones (2008) quantify the vulnerability of car-dependent low-income households to loss of 
disposable income from a congestion charge, but income support provided to vulnerable households, 
car-dependent or otherwise, is a much more effective and efficient way of addressing this problem 
than foregoing the overall benefits of charging reform.  

Singapore: An integrated strategy for managing car use and ownership and a 
zero car growth policy  

Singapore is a valuable example of a city that uses the most extensive package of fiscal and non-fiscal 
instruments to manage car ownership and use. The government manages traffic congestion by limiting 
car ownership through permits to own a vehicle which are auctioned periodically and by pricing road 
use. Public transport systems are extensive, affordable and efficient with the highest share of 
passenger traffic carried by bus (ITF, 2017). Singapore uses an integrated approach to planning for 
transport and urban development. Approvals for all new developments are contingent on satisfactory 
accessibility and extensions to public transport networks are decided together with major housing 
and commercial development projects. 

Singapore has applied area-wide cordon charges since 1975 in the central part of the city. The original 
paper licencing scheme – the Singapore Area Licensing Scheme (ALS) – was replaced with an electronic 
road pricing system and cars entering the city centre are charged automatically as they pass beneath 
gantries. From 1998, tolling was gradually extended along the main highways outside of the city. The 
charges in Singapore vary by vehicle size, gantry location, day of the week, and by half-hour period 
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during peak times. In addition to the morning and evening peak hours, a third peak is applied in the middle 
of the day on weekdays, to cover peak movements around lunchtime and an afternoon peak in scheduled 
office meetings. Rates are reviewed and adjusted on a quarterly basis with the goal of maintaining speeds 
of 20 km/h to 30 km/h on arterial roads and 45 km/h to 65 km/h on expressways. Congestion charging sits 
at the apex of Singapore’s traffic management policies. Its function is to fine-tune the system, maximising 
the flow of traffic that the infrastructure can sustain. The system is designed to optimise the use of urban 
space rather than increase speeds (ITF, 2018). Vehicles occupy more space at higher speeds and the 
distance between vehicles for safe operation increases more than proportionately with speed. Crozet and 
Mercier (2018) estimate that space consumption is indeed optimised at speeds between 
20 km/h and 40 km/h.  

Singapore’s traffic management strategy relies on a set of travel demand management tools that include 
on-street parking charges. Parking, however, is paid for in fixed monthly payments meaning that there are 
fewer incentives to avoid driving within the period. Minimum parking requirements apply to new buildings 
but the regulations have been modified to allow developers to provide 20% less car parking space than 
the minimum in areas where public transport is available.  

An integrated approach to planning transport and land use is an essential part of the strategy, aiming at 
creating a highly liveable and sustainable environment while maximising the utility and value of spaces 
surrounding transport nodes. This is achieved by aligning key transport networks with high-density 
development corridors (commercial and residential) and by ensuring that new developments take place in 
areas that are closely served by a robust transport network of roads and a rail-based mass rapid transit 
(MRT) system (Centre for Liveable Cities, Singapore, 2018). 

Demand for cars in Singapore is regulated by a quota scheme that strictly limits the number of cars, thus 
making car ownership extremely costly. Buying a car in Singapore requires a Certificate of Entitlement 
(COE) issued by the government. COEs are distributed through a bidding process and are issued for a 
period of 10 years. Car owners also need to pay an Additional Registration Fee (ARF), which further 
elevates the cost of owning a car in Singapore. A Vehicle Quota System (VQS) is used to determine the 
number of COEs made available to the public in a given period and is set according to the rate of growth 
in car ownership deemed sustainable by the government. In 2018 the VQS growth rate was set at zero.  

Singapore’s zero car ownership growth policy does not translate directly into zero growth in car use. 
The effectiveness of demand management tools means that car use provides excellent access to all parts 
of the city. Those who have a car tend to maximise its use. Average annual mileage driven is higher for cars 
in Singapore than in other cities of a similar size.  

Fixed charges – registration fees and COEs to own a vehicle – account for a large share of vehicle costs. In 
2019, motor vehicle tax collected USD 2.5 billion and the revenue from COEs was estimated at 
USD 2.9 billion. Road pricing in Singapore accounts for only a small part of the tax on vehicle ownership 
and use, with annual net revenue of USD 100 million (FHWA, 2008). Ho Tech Hua, I.P.L Png and Sedat Reza 
(2017) argue that because the fixed charges represent substantial sunk costs, they significantly change the 
way cars are utilised. A strong incentive to maximise use is seen in the first 48 months of car ownership, 
with the effect attenuating faster than the age of the vehicle thereafter. They found that an increase in 
COE premiums from USD 11 278 to USD 24 316 from 2009 to 2013 resulted in owners driving their cars 
86 km more per month. In other words, car owners seek to maximise car usage given the huge investment 
made in buying the car. This presents a paradox as high-cost car ownership may increase, rather than 
decrease, the number of vehicles on the road, thus rendering the government’s strategy of raising car 
prices less effective. At the same time, car owners highly value the convenience of both car ownership and 
a congestion-free network. 
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Singapore is now gradually shifting its approach to a real-time variable pricing scheme based on actual 
traffic in order to change behaviour. Fixed costs are to be reduced, with usage charges set to increase. 
From 2020, Singapore is planning to upgrade its road-pricing system to use GPS to vary the amount drivers 
pay based on distance, time, location and vehicle type over more of the network. Drivers will receive 
real-time information on traffic conditions and the cost of driving. This will encourage people to consider 
other means of transport and may prove to be a more effective way to reduce congestion than imposing 
higher car ownership costs that inadvertently motivate motorists to drive more.  

Parking pricing and hidden subsidies for car use 

Underpriced parking leads to inefficient use of space and excessive parking demand. In many urban areas, 
not all car users have to pay for parking at their origin and destination, either because they can park their 
car for free on the street or because they are offered free parking by their employer or as a retail customer. 
However, unpriced parking is not actually “free”: consumers ultimately bear parking costs through higher 
taxes and retail prices, or reduced wages and benefits (Litman, 2020). Free parking also raises issues of 
equity because everyone pays for it but only those who can afford to drive benefit from it.  

Ideally, parking management and pricing policies complement congestion charges. Both are necessary to 
reduce in-vehicle time losses and ensure the efficient use of road and kerbside space. In the absence of 
congestion charges, parking pricing can be used to rationalise car trips. However, parking tariffs account 
neither for the distance driven nor for the route taken to reach a given destination. Prices for on-street 
and public garage and workplace parking should reflect the social costs of parking space construction, the 
opportunity costs of alternative land uses, environmental costs and the costs of cruising for parking (Russo, 
van Ommeren and Dimitropoulos, 2019). In reality, parking is significantly underpriced, and prices of 
parking spaces rarely cover the costs of provision, let alone external costs (Inci, 2015). 

Removing income tax exemption for employer-paid parking 

Employer-paid parking is an implicit incentive for commuting by car. In the United States, free parking is 
the most common fringe benefit offered to employees and 95% of automobile commuters can park at 
work free of charge. Shoup (2005a) estimates that 91% of commuters drive to work and 93% of their 
vehicles have only one occupant. Employer-paid parking is also common in other countries. Surveys have 
found that the share of downtown automobile commuters who park for free is 76% in Auckland, 70% in 
Brussels, 80% in Cape Town, 96% in Dublin, 87% in Edinburgh, 81% in London, 68% in Paris and 59% in 
Seoul (Shoup, 2005a). 

Russo, van Ommeren and Dimitropoulos (2019) provide insights into the effects of employer-paid parking 
on car use and the environment. In a typical European and North American city, the cost incurred by firms 
to provide a parking space has been estimated at EUR 5 per day per parking spot. Taking into account the 
average length and duration of commuting trips, the value of in-vehicle time, average fuel economy and 
the retail price of gasoline, the authors calculate that the average cost of a commuting trip by car 
(excluding parking) is about EUR 12 a day. This means that the supply of free parking to employees implies 
a subsidy equal to around 30% of the private costs of the trip. Considering a demand elasticity of car use 
with respect to private costs equal to -0.5 (Litman, 2017), the demand for car commuting is inflated by 
about 15% due to the provision of free parking at the workplace. Based on this, the authors evaluate the 
environmental consequences of free parking at the workplace across the United States. In 2016, passenger 
cars travelled around 1.614 trillion miles with an average vehicle fuel efficiency of 24 miles per gallon 
(mpg). This implies that commuting trips in 2016 were responsible for 338.9 billion miles travelled and for 
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the consumption of about 14.1 billion gallons of gasoline. Taking into account the estimate of 15%, free 
parking at the workplace could be responsible for the emission of 17 million tonnes of CO2 annually in the 
United States alone (Russo, van Ommeren and Dimitropoulos, 2019). 

In this context, removing the exemption of employer-paid parking from employees’ taxable income would 
be a step towards removing incentives to drive. Encouraging employers who rent parking spaces for their 
employees to offer parking cash-outs – a cash equivalent of parking subsidy – to all employees would be 
an effective way to make parking costs more salient (Shoup, 2005a; Brueckner and Franco 2018; Franco, 
2020). In other words, an employer gives employees the choice to either keep a parking space at work or 
to accept a cash payment and give up the parking space. 

Parking cash-outs are common in California, where many employers are required by law to offer 
commuters the option to choose cash in lieu of any parking subsidy offered. A survey of eight firms that 
offered cash-outs revealed the potential behavioural changes and mode share benefits. The number of 
solo drivers to work fell by 17% after cashing out; the number of car-poolers increased by 64%, the number 
of transit riders increased by 50%, and the number who walk or bike to work increased by 39%. 
Vehicle-miles travelled for commuting to the eight firms fell by 12%. Carbon dioxide emissions from 
commuting fell by 367 kilograms per employee per year (Shoup, 2005a). 

Parking cash-outs can benefit businesses as they can reduce the need for employee parking and the costs 
associated with leasing parking space. They can reduce the maintenance costs of parking areas, allow 
businesses to convert employee parking spaces to customer parking spots and eliminate the need for new 
parking construction. However, unlike parking subsidy, cash income is taxable. As a result, firms that 
cash-out will generally see an increase in their payroll taxes associated with the cash that is provided to 
employees in lieu of parking. In order to minimise adverse tax impacts, employers can offer tax-exempt 
public transport passes or vanpool benefits. Governments should also make emerging transport services 
with the potential to reduce environmental impacts and congestion – such as bike-sharing – eligible for 
commuter benefits and consider following the example of countries such as Belgium and the Netherlands 
in allowing employers to make tax-free payments to employees who walk or bike to work. Any other tax 
exemption related to company car ownership or use similarly subsidises car use. It is important to consider 
removing such income tax exemptions, or apply them to reduce the costs of commuting by other modes 
(de Borger and Wuyts, 2009, 2011). 

On-street parking pricing 

As noted above, failure to charge a market price for kerbside parking creates an incentive to spend more 
time cruising, which often results in more congestion in urban areas. Inconsistent policies between 
off-street and on-street parking can exacerbate the problem where local governments charge a higher 
price for off-street parking. It has been estimated that in Los Angeles, for instance, in a 15-block 
commercial district cruising for kerb parking created nearly 1.5 million excess vehicle-kilometres of travel 
per year (Pierce and Shoup, 2013).  

Critics often claim that parking pricing reduces economic activity by discouraging customers. Several 
studies that have examined the effects of parking policy changes, including pricing, on local economic 
activity show that this is not always the case (COST, 2005). More often, parking fees result in increased 
turnover which makes finding a parking space easier, reduces the number of parking spaces required at a 
location providing financial savings and reduces congestion. These studies conclude that parking fees are 
largely associated with positive effects on the local economy over the long term, though in the short term 
there may be a drop in the number of visitors. Economic impacts tend to be highly variable, depending on 
the type of businesses, the types of customers and the quality of alternative parking options, transport 
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options and shopping destinations. In the case of Oslo, introducing free parking to enhance the economic 
viability of retail trade had adverse effects. The occupancy rate rose to nearly 100%, the average parking 
time increased by 30% and there was less circulation on the parking spaces. The majority of shopkeepers, 
were critical of free parking because their customers could not find any free spaces to park, as a result, 
free parking was abolished in 2000 (COST, 2005). 

Given fluctuations in demand, a dynamic parking pricing system where tariffs vary over space and time 
using information on occupancy in surrounding areas is the ideal solution. Shoup (2005b) estimates that 
the optimal parking occupancy level should be around 85% or leaving at least one or two open parking 
spots per block to avoid cruising. Dynamic parking pricing can help achieve optimal occupancy rates, 
prevent parking capacity saturation and reduce cruising. 

Several cities, including San Francisco, Seattle, and Washington, D.C. have initiated pilot projects that 
adjust kerbside parking prices to occupation in real time and by location. SFpark in San Francisco is one of 
the pioneering examples of such a pricing scheme (Box 4). The scheme was implemented in 2011 in seven 
pilot zones. Against the background of increasing car ownership, pilot areas saw a 30% decrease in 
vehicle-miles travelled from 8 134 miles per day to 5 721 miles per day between 2011 and 2013 
(DDOT, 2019).  

Box 4. Dynamic parking pricing: The case of San Francisco 

SFpark took effect in April 2011, when SFMTA installed sensors in seven pilot zones that report the 
occupancy of each kerb space on every block, and parking meters that charge variable prices according to 
the time of day. An app informs drivers of the price of vacant places. 

The city adjusts parking prices in response to the occupancy rates about once every six weeks. This 
trial-and-error process aims at keeping about 15% of spaces vacant on any given block. SFpark bases the 
price adjustments purely on observed occupancy. This is because planners cannot predict the right price 
for parking on every block at every time of day, but they can adjust prices in response to occupancy rates 
and find the right price by trial and error. Meter prices are increased by USD 0.25 per hour if the occupancy 
on a block exceeds 80%, and reduced if the occupancy is less than 60%. By adjusting the price, SFMTA 
expects to redistribute parking demand from very crowded blocks to less crowded ones, raising parking 
space availability and reducing cruising time (SFMTA, 2014). All parking meter revenue is used to subsidise 
public transit.  

SFpark allocates parking spaces more efficiently than uniform prices can. Short-time parkers, carpoolers, 
those who have difficulty walking, and those who place a high value on saving time will shift toward the 
more convenient parking spaces. In contrast, long-time parkers, solo drivers, those who enjoy walking, and 
those who place a low value on saving time will shift toward the more distant parking spaces. In principle, 
the revenue raised will be equal to the value individuals derive from parking at locations optimally 
distributed when the social costs of congestion on the streets are taken into account.  

Source: ITF based on SFMTA (2014), SFpark book: Putting Theory Into Practice, San Francisco Municipal 
Transportation Agency, http://sfpark.org/resources/docs_pilotsummary; and Pierce, D. and G. Shoup (2013), 

Getting the Prices Right: An Evaluation of Pricing Parking by Demand in San Francisco, 

https://www.tandfonline.com/doi/full/10.1080/01944363.2013.787307.  

  

http://sfpark.org/resources/docs_pilotsummary
https://www.tandfonline.com/doi/full/10.1080/01944363.2013.787307


REVERSING CAR DEPENDENCY  |  SUMMARY AND CONCLUSIONS  |  ITF ROUNDTABLE 181 

© OECD/ITF 2021 25 

The ways in which parking is charged also affect the effectiveness of parking pricing policy. 
In Singapore, as noted, parking rates are set at a high level but parking is paid for in fixed monthly 
payments, meaning that there are no incentives to avoid driving within the given period. Shifting to 
daily payments may have a greater impact on behaviour by requiring a daily choice about whether to 
drive. Urban areas need to avoid discounts for long-term parking leases (i.e. cheap monthly rates). 
Litman (2019) recommends setting daily rates at least 6 times the hourly rates, and monthly rates at 
least 20 times the daily rates. A better option would be to eliminate unlimited-use yearly passes 
altogether and instead sell books of daily tickets, so commuters save money every day that they avoid 
driving. As with other fiscal instruments, high parking prices can negatively affect low-income users 
and those who have to rely on private vehicles for reaching job opportunities and services. 
When vulnerable population groups are negatively affected by parking policy interventions, they can 
be compensated through targeted complementary measures (Litman, 2018). People with disabilities 
may face many issues when it comes to parking in urban areas, including insufficient reserved parking 
and unauthorised use of accessible parking spaces. Providing a sufficient number of parking spaces 
near destinations for people with disabilities is important in ensuring that the needs of all user 
groups are addressed.   
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Providing quality alternatives to car use 

Pricing parking and road use according to demand will improve the efficiency of congested road systems 
regardless of the available alternatives to car use. Reducing congestion will also benefit bus passengers, 
improving speed and reliability of service. Accompanying investments in improved public transport are, 
nevertheless, needed to provide good alternatives to car travel (ITF, 2014). In London, for example, 
revenue from the Congestion Charge is used entirely to fund public transport, and bus services were 
improved prior to its introduction in 2003, including through the allocation of more road space to buses. 
The reliability of bus services improved markedly both within the charging zone and more widely across 
London. Similarly, bus, metro and rail services were expanded in Stockholm before the Congestion Tax 
trial in 2006.  

Norway has adopted a Zero Car Growth Objective, a proactive strategy to reduce car use and reallocate 
space to more sustainable modes while investing in public transport, walking and cycling. The objective 
itself states that “all growth in personal traffic in the largest cities will be covered by public transport, 
walking and cycling”. The legitimation of the target has been incremental, starting from a 2006 White 
Paper on Norwegian Climate Policy, in which the government put forward the goal of shifting travel to 
public transport, walking and cycling. From then on, the goal was included in all key national climate policy 
documents, such as the 2012 White Paper on Norwegian Climate Policy and the 2012 Climate Accord. In 
2014, the National Transport Plan adopted the “Zero Growth Objective” which is now the key target for 
transport policy in cities. The “zero growth” aspect implies that there will be no growth in private car traffic. 
To ensure coherence between the target and local policies, long term “Urban Environment Agreements” 
are now being concluded between the central government, the county authorities and some municipalities 
in Norway’s largest urban areas. These binding agreements are the basis for government funding for local 
transport improvements. The amount of funding cities receive for local transport infrastructure is tied to 
how well the cities work towards meeting the “Zero Growth Objective”. This includes specific indicators 
that measure whether or not car traffic decreases. In 2016 and 2017, such Agreements were signed with 
all of the largest Norwegian cities, including Oslo, Trondheim, Bergen and Stavanger (Jæren district) 
(Haarstad, 2019). 

In Oslo, funding received via the Urban Environment Agreement has supported important investments in 
public transport. This has included additional bus lanes and other upgrades to existing rail and tram 
networks. From 2017 to 2018, the number of boardings in the capital region increased by 4.2% – growth 
3 times higher than that of the population in the same area. Public transport services measured in 
vehicle-kilometres increased by 5.9% in 2018 (Ruter, 2018).  

Revenues from road and parking pricing are increasingly earmarked for improving public transport services 
in Norway. Revenues from Oslo’s toll ring are now a major element in financing public transport 
investments in the Oslo-Akershus Transport Master Plan. When it was introduced in 1990, 10% of toll ring 
revenues were used for public transport. Since then, the share has increased and since 2012, the 
City Council has directed 60% of revenues to public transport (Tennøy, A. and O. Hagen, 2020).   
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Getting public transport prices right 

Public transport is often subsidised to provide affordable mobility for low-income households and to 
those without access to a car. Subsidising public transport is also sometimes viewed as a second-best 
approach to promoting efficiency in the transport system as a whole in the absence of charges for the 
use of roads and the external costs imposed by car use (De Borger and Swysen, 1999). The underlying 
argument is that reducing fares for public transport with subsidies will attract car users to public 
transport thus reducing congestion, air pollution and crash risks. 

Following this argument, some cities have introduced fare-free public transport as a way to encourage 
the use of alternative modes. Yet in many cases, while generating some modal shift from cars the 
greater effect is often an undesired modal shift from walking or simply more trips generated by those 
who already used public transport before. This was the case for Tallinn, where after the introduction 
of fare-free public transport the use of public transport indeed intensified, however, the average 
length of car journeys increased by 31%, which meant there was more – rather than less – car traffic 
(Cats et al., 2016). 

Subsidies and low fares often prove to be unsustainable and generate deficits making it difficult to 
increase much-needed capacity or to expand public transport networks to meet the demand 
stimulated. Many academics argue that service improvements, rather than fare reductions, are more 
effective at increasing public transport ridership. UITP (International Association of Public Transport) 
analysis of demand elasticity for metro networks worldwide shows that an average 10% reduction in 
fare levels results in only a 3% increase in patronage, while a 10% increase in capacity on a fixed 
network, through frequency enhancements or larger trains, can increase demand by over 5% 
(UITP, 2014). Quality and convenience of public transport are considered the strongest attraction for 
public transport use (Proost, 2017; Holmgren and Ivehammar, 2015). 

When private transport is optimally priced, public transport pricing can and should be based on the 
same principles as pricing for road use; and should take into account the marginal external cost of a n 
additional user, with higher prices at crowded times (Mayeres and Proost, 2004; Proost, 2017).  

There are several reasons why it may be efficient to charge higher public transport fares during 
weekday peak periods. First, the marginal cost of providing services is higher in peak periods, as 
capacity-related costs are incurred to serve the times of highest demand. Second, road congestion is 
higher during peak hours, so there may be a higher external benefit of public transport use.  Third, 
peak hour overcrowding in public transport (which increases user discomfort and reduces user 
welfare) could be an important issue for some cities. Expanding capacity is a natural way to alleviate 
crowding in public transport, but it could require significant investment. Fares contribute to 
investment as well as managing demand.  

Proost (2017) analysed the data on the effects of congestion pricing introduced in Stockholm in 2016 
on car and public transport demand. Based on this, the author modelled how the optimal pricing, 
frequency, bus size and number of bus lanes for a corridor depends on the presence of congestion 
pricing for cars. Proost argues that the best reform consists of peak and off-peak tolls for cars 
combined with higher bus fares and frequency in the peak and lower off-peak bus services at lower 
frequencies. Higher peak fares may also spread demand more evenly across the day, which could 
reduce capacity-related costs and make services less crowded. Fares in off-peak times may improve 
cost recovery, provided the additional passengers do not impose additional costs on the system over 
and above what they pay in fares.  
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Concessionary fares and financial sustainability 

It is important to ensure that it is financially feasible for the most vulnerable low-income groups to 
use public transport systems. In some circumstances, it is most effective to provide support through 
generalised concessionary fares. Free travel for schoolchildren is a common example. Overcrowding 
in the morning peak in London (Proost 2017) led to the consideration of ending this concession in 
2020. However, concern that fares might erode access to free school meals , as well as education, for 
vulnerable children resulted in free travel being maintained. In the Netherlands, travel is free on the 
national rail system for university students as part of a policy to facilitate access to university 
education for students who cannot afford to live away from home. These universal approaches 
nevertheless inflate the cost of concessionary fares. Setting just and efficient public transport fares 
requires targeting discounts only towards individuals who qualify on the basis of need. If governments 
have sufficient information to reliably identify everyone that qualifies for support, technology such as 
smart cards is available to deliver targeted support for vulnerable users of public transport. This is the 
approach in Bogota, where concessionary fares are granted on the basis of data from the national 
System for Selecting Beneficiaries of Social Spending (SISBEN). The SISBEN register is used by national 
and local governments for programmes to subsidise water, electricity and health care, and has been 
extended to public transport systems in Bogota and other cities (ITF, 2017). It should be noted, 
however, that some of the most marginalised people fail to be registered in the SISBEN system and 
thus have no access to discounted transport, despite measures taken to make smart cards accessible 
to all (payable by cash in very small amounts, without the need for a bank account or credit card). 

Buenos Aires provides a good example of how fares can be increased to improve the financial 
sustainability of the public transport system while at the same time mitigating the impact on 
vulnerable households. The Red SUBE (Sistema Único de Boleto Electrónico or Single Electronic Ticket 
System) travel card system is used to deliver a discounted “social fare” for users from households 
registered in peripheral low-income suburbs. Fares are also structured to accommodate typical travel 
patterns of low-income commuters, who often have to take several separate bus rides to make long 
journeys. Commuters who take more than one ride within a two-hour period – regardless of whether 
they take different bus lines or switch between bus, rail or metro – pay a full fare for the first ride but 
have a 50% discount on their second ride and a 75% discount on subsequent rides. The discounts also 
apply to those benefitting from the “social fare”. Whilst this structure does nothing to discourage 
sprawl, it has made it possible to maintain low fares for vulnerable users while increasing revenues 
from tickets sold for investment in better services. This kind of reform is vital for public transport 
systems locked in a vicious circle of low social fares, inadequate public funding, overcrowding and 
poor quality of service.   
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Land-use policies to promote sustainable urban 
development patterns 

In many cities, the increasing dispersal of residential areas and economic activities is making car use 
a necessity. Low-density urban sprawl often results in longer commuting distances and travel times 
on both public and private transport. For instance, UN-Habitat estimates that to cross Mexico City 
from North to South takes approximately five hours by public transport and about three hours if the 
trip is made using a private vehicle (UN-Habitat, 2018). Urban sprawl has various economic costs 
including environmental degradation, increased costs of providing uti lities and government services, 
reduced accessibility and economic opportunity for non-drivers, and increased transport costs overall. 
According to a study conducted by the Victoria Transport Institute and the London School of 
Economics, urban sprawl costs the US economy over USD 1 trillion per year (5.4% of GDP) 
(Litman, 2015). In this context, compact urban development patterns and higher density combined 
with public transport planning have been highlighted as a way to avoid inefficient and costly patterns 
of development, encouraging citizens away from motorised transport. Urban development patterns 
are also an integral part of successful public transport systems, namely because these systems are 
more expensive to provide in low-density areas. Thus, policies that increase population density may 
reduce the subsidies public transport requires (OECD, 2018). As a result, policy reforms targeting a 
greener modal split are more effective in compact settings, where public transport services and soft 
mobility infrastructure can be provided at a lower social cost. 

Integrated planning of transport and land use  

Coordinating land-use and transport planning is central for enhancing accessibility, “the ease of 
people’s access to goods, services and activities” (Litman, 2019). A number of indicators have been 
developed to support policy makers to integrate transport in decisions about where to encourage 
development and guide the decision-making process for investment. One of the most well-known 
examples is the Public Transport Accessibility Level (PTAL) indicator used by Transport for London (TfL) 
(Box 5). The indicator rates locations on a 0 to 6 scale according to their access to public transport 
services. Projects for dense commercial and residential developments are authorised only where the 
PTAL rating is sufficient to sustain them. PTAL is also combined with general location characteristics 
(central, inner and outer suburban) to generate a “Sustainable Residential Quality Matrix” used to 
establish recommended density ranges in the London Plan, the main spatial strategy guidance for the 
Greater London Area.  
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Box 5. Use of the Public Transport Accessibility Level London Plan 

The Public Transport Accessibility Level indicator (PTAL) is a highly influential metric used by Transport for 
London to link urban development and transport. The indicator measures access to the public transport 
network across the Greater London area. The score provides information on how close a selected point in 
the city is to public transport and the frequency of services. Each location is given a score from 0 to 6, with 
0 representing very low access. To make this data easily available to boroughs, developers and planners, 
TfL introduced WebCAT, an open web portal for connectivity assessment. WebCAT is an interactive 
mapping tool, which makes it possible to identify PTAL values and travel time plots for any 
location in London. 

The London Plan uses a Sustainable Residential Quality Matrix to determine suitable densities for 
development across Greater London. The Matrix provides guidance on the basis of location type 
(i.e. central, urban or suburban) and PTAL. The London Plan also uses PTAL for calculating recommended 
parking standards in both housing and commercial developments on the principle that areas better 
connected to public transport need fewer parking spaces. PTAL can also be used to determine the share 
of business and commercial activities located in areas that have good connections to the public transport 
network (those with a PTAL of 5 or 6). This is used to monitor compliance with the London Plan goal of 
having a high share of workplaces that are well connected to public transport. The PTAL indicator is also 
used as part of the transport assessment required for specific development projects. It allows officials to 
evaluate the impact of developments and their relation to public transport access and thus serves as the 
basis for negotiating contributions from developers to public transport enhancements where a project is 
incompatible with current levels of access. 

Source: ITF, based on TfL (2016), Connectivity data to inform spatial planning – Exploratory Analysis, Transport 
for London, London, 

https://www.london.gov.uk/sites/default/files/connectivity_data_to_inform_spatial_planning_-

_exploratory_analysis_transport_for_london_2016.pdf. 

Another example is the Housing and Transportation affordability index (H+T index) developed by the 
Center for Neighborhood Technology (CNT) in Philadelphia. The indicator is used in the United States 
for improving location efficiency from an affordability perspective. The H+T index incorporates 
transportation costs into measures of neighbourhood affordability and maps these relationships 
across US metropolitan areas. By taking into account both the cost of housing and the cost of 
transport, the H+T index is a valuable tool for directing housing developments towards locations well 
served by public transport. In the United States, the index has influenced decisions about funding 
allocation for housing developments through the Low-Income Housing Tax Credit, the largest source 
of funding for constructing and maintaining subsidised housing. In the project selection process, the 
index helps to prioritise the most location-efficient developments (i.e. projects located near transit or 
with good access to centres of employment). The Metropolitan Planning Council (MPC) in Chicago has 
used the H+T index to determine potential BRT locations. In several cities (Minneapolis-St. Paul, 
Washington, D.C., Boston and the San Francisco Bay Area) an adapted index is used by real estate 
agents to inform prospective homeowners of the location efficiency of properties and likely 
transportation costs. This helps them to explore housing and transport options and to understand the 
overall financial impact of living closer to or farther from work (ITF, 2017). 

https://www.london.gov.uk/sites/default/files/connectivity_data_to_inform_spatial_planning_-_exploratory_analysis_transport_for_london_2016.pdf
https://www.london.gov.uk/sites/default/files/connectivity_data_to_inform_spatial_planning_-_exploratory_analysis_transport_for_london_2016.pdf
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Densification, transit-oriented and transit-integrated development  

Accessibility, with less car dependency, can be achieved through denser, mixed land-use 
development. Oslo’s planning experience was discussed in detail at the roundtable (Tennøy and 
Hagen, 2020). Densification through co-ordinated land-use and transport planning is an important 
factor driving the city’s development away from urban sprawl. The densification of pub lic transport 
nodes is identified as an important step in strategies to reach the national government’s goal of zero 
growth in private car traffic in Norwegian cities. Since the 1990s, there has been a professional and 
political consensus concerning urban densification as an overall strategy for urban development in 
Norway. A deliberate policy of transforming old industrial areas into housing combined with 
densification around public transport hubs aims to make car ownership unnecessary. A study of the 
three largest cities in Norway (Bergen, Kristiansand and Oslo) conducted by TOI (Institute of Transport 
Economics) confirms workplaces and dwellings located in proximity to transport nodes generate less 
car traffic per inhabitant and per employee than dwellings and workplaces located outside the nodes 
(Tennøy et al., 2017).  

In many cities, however, density is already high and mixed land use is already common practice. In 
these contexts, the extent of car dependency is often associated with the quality of a lternatives and 
the growth management strategy chosen. To avoid car-oriented expansion and deal with 
“dysfunctional” density (i.e. high-density sprawl along motorways), some cities use investment in rail 
transit as a growth management strategy – rail lines extend to vacant or underdeveloped areas to lead 
the anticipated spatial expansion. Such strategy has been labelled transit-integrated development 
(TID) (Chen et al., 2020), and is quite common in Chinese cities. In Shenzhen, for example, metro 
alignments and station placement have been planned in non- or less-populated places with the 
expectation that development will rapidly follow once the metro is in operation. As a result, here and 
elsewhere, new metro towns have emerged on the lines that reach the outer suburbs of metro 
regions. Wuhan and Nanjing have also developed metro towns outside their city cores in this way. To 
steer new developments towards rail stations, many Chinese cities have adopted a general policy that 
development within 500 m of rail transit can exceed the regulated maximum floor area ratio 
(FAR – floor space divided by the building plot area). Wuhan offers a density bonus of 20% FAR for 
residential uses within 400 m of metro stations and 30-59% FAR for commercial developments within 
200 m of stations. This reduced form of London’s public transport accessibility-level approach to 
planning has been employed in many cities worldwide, notably Sao Paolo. 

The ‘transit-integrated development” approach described for Chinese cities is a form of the traditional 
transit-oriented development (TOD), commonly defined as mixed-use urban development within close 
proximity (walking distance) to mass-transit facilities. The rationale behind TOD is that concentrating 
higher density mixed development near the station makes transit convenient, encourages public 
transport ridership and decreases car dependency. Hong Kong provides examples of the strongest 
form of TOD, where metro system extensions are financed through leases on land adjacent to new 
station sites for dense commercial and residential real estate development.  
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Land-use regulations to encourage compact and 

mixed-use development 

Land-use regulations that affect the spatial structure of a city can play a substantial role in reducing vehicle 
kilometres travelled. Maximum density restrictions are common in many urban areas. Such land-use 
policies usually have effects persisting for many decades, as changing development patterns in existing 
urban environments is challenging. Density restrictions most often take the form of building height 
restrictions or limits on floor area ratio. They inevitably hamper densification and keep population density 
levels lower than would otherwise prevail (Bertaud and Brueckner, 2005; Brueckner and Sridhar, 2012). 
Although necessary in specific locations, such as close to airports and to protect the character of cities 
around historic buildings or other elements of cultural heritage, stringent maximum density regulations 
over large areas of the city are in many cases unwarranted (OECD, 2018).  

An analysis of Auckland, New Zealand, conducted by the OECD (2020) explores how urban densification 
can shorten trip distances and lower car dependency, thereby reducing emissions and increasing housing 
affordability. Various policy packages are simulated in the study.  

These are:  

 a “promote public transport” policy package, which incentivises a switch to bus and rail transport 
through road pricing mechanisms and fare subsidies;  

 a “promote electric vehicles” policy package, which exempts electric vehicles from increased 
operational costs imposed on conventional vehicles;  

 “various densification” packages that relax maximum density regulations. The widespread and 
targeted densification policy packages are both implemented by relaxing vertical density 
(i.e. building height restrictions) and horizontal density regulations (or maximum density 
restrictions).  

Results indicate that these policy packages provide effective pathways to reduce emissions from urban 
road transport in Auckland. The public transport package is found to reduce aggregate CO2 emissions by 
40% in 2050, relative to the reference case, while the electric vehicle package reduces aggregate emissions 
by 30% in 2050. The analysis concludes that general relaxation of density regulations in Auckland can 
reduce emissions by an additional 10% if implemented in combination with policy packages that promote 
public transport and electric vehicles. In addition to reducing emissions, policies that increase population 
density may entail further social benefits by curbing growth in the cost of housing. Auckland house prices 
are expected to triple over the period 2018-2050 on current trends and by implementing a set of land-use 
policies that enable widespread densification this could be reduced to a 57% increase.  
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Conclusions 

Containing the significant environmental and social costs associated with private car use is essential to 
sustainable mobility. The policy-making discourse often focuses on the question of equal access to car use 
as a way to satisfy transport needs. But this can also be interpreted as forced car ownership when 
lower-income households often living in remote rural areas, which lack alternative transport options, are 
forced to depend on private vehicles. This results in a high proportion of their income being spent on car 
use. Any notion of a “right to use a car” might serve equity better by being recast as “a right to carry out 
daily activities without needing a car”. The pertinent policy question is how to ensure an adequate level of 
car-free accessibility through travel choices that include public transport, walking, cycling and shared 
micromobility. This approach has become the planning basis for a large and increasing number of urban 
transport authorities. The object is not to suppress travel by car but channel it to locations and uses where 
its value to the individual clearly exceeds the costs it imposes on society (including other car users). 
It should be acknowledged that for travel between peripheral areas, the car is likely to be irreplaceable 
on many routes.  

A reallocation of road space, and urban space more broadly, is key in achieving a more sustainable modal 
split and improving urban environments. Cars, roads and parking spaces use up a large amount of the 
already scarce space in cities that could be used for other purposes that would be more beneficial to 
overall economic welfare. In many cities, there is a mismatch between the amount of space given to each 
transport mode and the share of passengers actually carried, with car travel unfairly advantaged.  

Parking is responsible for the consumption of vast amounts of land and accounts for a substantial share of 
the social costs of car ownership and use. This is because parking is often not supplied in line with demand 
and is often managed inefficiently. Outdated regulations mandating the number of parking spaces that 
must be included in a development have encouraged a general oversupply of both on-street and off-street 
parking serving as a powerful subsidy to cars and car trips. Most of the off-street parking is “free”, which 
is also an equity concern because everyone pays for it but only those who can afford to drive benefit from 
it. To counter the problem of an oversupply of parking spaces, a new suite of parking policies has been 
developed, including reduced parking requirements, demand-based prices for on-street parking and 
removing the exemption of employer-paid parking from employees’ taxable income.  

Removing minimum parking regulations that inadvertently contribute to urban sprawl will also reduce the 
share of trips that can only be made by car. These planning guidelines, together with zoning regulations 
on the density of development – which drive the development of cities over the long term – need to be 
made consistent with transport interventions to regulate car use and address congestion and emissions.  

Fiscal policy instruments, including vehicle taxes, parking pricing and congestion charges are effective tools 
for managing traffic and maximising the efficiency of urban transport systems. The fiscal package 
influences all decisions from whether to own a vehicle to the choice of itinerary to the time of commuting. 
The most effective urban mobility management systems deploy these tools together with road space 
allocation and land-use planning instruments. Concerns over the impact of pricing instruments on 
vulnerable households have, however, made many authorities prioritise reallocation of street space from 
cars to public transport, cycling, shared micromobility and walking in an effort to curb excessive car use. 
In practice, however, an integrated approach combining elements of both would achieve the best 
outcome. 
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Managing the growth of urban traffic is vital for improving the 
liveability of our cities. This report examines how governments 
can encourage citizens to use alternatives to private cars in order 
to reduce car dependency, regardless of how they are powered 
or who drives them. The report analyses fiscal policies and other 
instruments for managing urban traffic and correcting current policy 
biases that favour automobile travel over more sustainable and 
affordable transport options. It also reviews international experience 
in co-ordinating transport planning with land-use development and 
in allocating space to walking and cycling in order to make transport 
more efficient and streets less congested.

All resources from the Roundtable on Zero Car Growth? Managing
Urban Traffic are available at: www.itf-oecd.org/zero-car-growth- 
managing-urban-traffic-roundtable.
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