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We don’t live in a civilisation, we live in  
a ‘mobilisation’. our cities depend on 
supplies from all over the world, and 

travelling substantial distances on a daily 
basis is taken for granted01.  

ninety-five per cent of transportation is 
powered by oil-based fuels02. seen globally, 

transport is one of the main sources of 
greenhouse gas emissions. Yet fossil 

fuels are becoming scarce, will become 
increasingly expensive and will eventually 

stop being viable as transport fuels.  
Before this happens, climate change will 

have begun to have a serious impact on our 
lives. it therefore is crucial to replace fossil 

fuels with renewable energy as soon as 
possible, especially in the transport sector.  

1

01: Girardet 1999
02: IPCC 2001

ExpErt Commission on CitiEs and ClimatE ChangE



The transition to 100 per cent renewable energy in 
transportation crucially requires an increase in the 
energy efficiency of vehicles as well as a fundamental 
reduction in transport activity. Our current transpor-
tation needs are enormous. No known combination 
of renewables will have the capacity to provide the 
energy for that amount of movement. Transportation 
needs can be reduced by a spatial planning and devel-
opment that aim to minimise journey distances and 
by local sourcing of food, goods and materials. 

Since a large proportion of transport activity is con-
centrated in towns and cities, these are natural starting 
points for the transition to renewables-based transport 
systems. However, towns that promote the use of 
renewable energy for transportation must prevent this 
from leading to an increase in private transport. Most 
cities already suffer from traffic congestion and do 
not have enough land available on which to build yet 
more roads and parking spaces. They simply will not 
be able to cope with more growth in transportation. 

Towns and cities that base their transport systems on 
renewable energy, reduce needs for transportation 
and give priority to walking and cycling are likely to 
be more environmentally, socially and economically 
resilient than cities with transport based on fossil 
fuels. The most important benefits will be described in 
the next chapter. The sooner urban centres start this 
inevitable transition, the sooner they will experience 
these benefits.

Making urban transport independent of fossil fuel is 
a great challenge, but there is growing evidence that it 
can indeed be achieved. Chapter 3 explains the impor-
tant features of a strategy for renewables-based urban 
transport. Chapter 4 presents examples from towns 
that already are on the right path.

Towns and cities that succeed  

 have the target of replacing fossil fuel use with the  
 100 per cent use of renewable energy
 have a bold vision of becoming places that are  

 liveable and accessible for all
 pursue an urban development that reduces the need  

 for transport 
 promote walking and cycling in preference to  

 individual motorised transport 
 provide good public transport
 promote local sourcing of food, goods and materials 
 work with communities and other stakeholders to  

 implement innovative transport projects
 engage with national and regional governments to  

 redesign transport systems by removing barriers in  
 regulations, economic incentives and institutional  
 structures.  
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Climate change can be countered by reducing the 
use of fossil fuels.

In 2004 transport represented 13 per cent of global 
greenhouse gas emissions01. In most developed coun-
tries transport causes an even larger share of emissions. 
Road transport by cars and freight trucks account for 
two-thirds of transport greenhouse gas emissions02. 
Although air transport still has a low share of emis-
sions, it is rapidly growing and could account for 15 
to 20 per cent of global emissions by 205003. About 
53 per cent of transport energy worldwide is used 
for passenger travel and about 47 per cent for freight 
movement04. 

Transport needs are still expected to grow fast, espe-
cially in developing countries. China and India each 
have a large demand for personal and goods transport. 
Personal transport in China is expected to grow nearly 
twice as fast as the global average until 2050. India 
is predicted to show the fastest growth rate in freight 
transport, again nearly twice as fast as the worldwide 
average05. 

Yet in order to slow global warming we need to de-
crease greenhouse gas emissions from transport drasti-
cally. This is why it is critically important to show the 
benefits of ‘reduced mobilisation’.

6

2

05: WBCSD 2004: 30-32
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01: IPCC 2007: 5  
02: Lutsey and Sperling 2007: 191  
03: Committee on Climate Change 2008: 305
04: Gilbert and Perl 2008: 97, 95
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Cities become more economically resilient by re-
ducing their dependence on fossil fuels.

Fossil fuels are scarce, and fuel prices are rising. Many 
countries dependent on other countries for fossil fuel 
supplies are thus becoming increasingly vulnerable. 
Cities that can make the transition to renewable en-
ergy produced partly or wholly locally will experience 
greater energy independence. They will save costs for 
energy that they used to import. Development of a 
local renewable energy industry also creates new jobs.

The negative impacts of climate change such as storm 
damage, flooding and damage to arable land are 

costly, too. According to the Stern Review, the costs 
of climate change will be the equivalent of at least five 
per cent of global economic growth per year by 2050. 
Taking into account the impact of climate change on 
environment and health as well as other knock-on 
effects, the cost could be as much as 20 per cent of an-
nual global GDP. The cost of strong action to stabilise 
greenhouse gas concentrations is likely to be far lower 
than the cost of damage caused by climate change06. 
Infrastructure for cars such as roads and parking spaces  
is expensive to build and maintain. For example, a  

parking space in the US costs from US$ 600 to 1,200 
per year. This cost is compounded by an estimate that  
there are eight parking spaces for every car on the 
road07. 

Money can be saved by building less infrastructure for 
cars and designing cities with humans in mind. Cities 
that invest in planning for pedestrians and cyclists will 
experience highly relevant benefits in economic terms 
such as a more attractive urban environment, more 
social justice, better health, a better urban climate and 
less congestion. Such cities are attractive for potential 
new residents and employers. In the US, Portland has 
beaten other towns in attracting major employers, 
partly due to its green infrastructure and attractive 
public transport system08. 

There is a large demand for public transport oriented 
development in the US. Values for these developments 
have increased faster than for car-dependent develop-
ments09. Cities that avoid sprawl also experience sub-
stantial savings in the amount of general infrastructure 
they have to provide, such as for water, waste water, 
heat and electricity. 

7
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Source: Stern 2007



Walking and cycling in green cities is healthy.

Motorised private transport causes local air and noise 
pollution, resulting in such health risks as heart and 
respiratory diseases. Car mobility is related to increas-
ing obesity and a risk of injury through accidents. 
Walking and cycling can prevent many chronic 
diseases. 

Green spaces are important for well-being, clean air 
and a good urban climate. On average 30 per cent 
of surface in motorised cities is devoted to roads. 
Another 20 per cent of land is covered by off-street 
parking. In North American cities, roads and parking 
spaces account for between 30 and 60 per cent of the 
total surface01. Removing roads and parking spaces in 
cities frees up land for green spaces, natural habitats 
and community meeting places, which are important 
for healthy urban life.

Social justice is higher in cities where mobility is 
not car-dependent. 

For people to be able to participate in society fully, 
they need to have access to a range of facilities relating 
to employment, education, shopping and recreation. 
Car ownership, however, gives greater accessonly to 
those who can use a car. People who are car-depen-
dent will experience increasing economic vulnerability, 
as fuel becomes more and more expensive. Without 
alternative modes of transport available, this will 
especially affect people with low incomes, who already 
spend a large share of their income on transport. In 
contrast, the compact development of city centres and 
sub-centres where facilities can be reached by foot, 
bicycle or public transport reduces car dependence 
and increases the inhabitants’ quality of life.

Accessibility also means access to transport facilities by 
all, including people with disabilities, elderly people 
or people with other special needs. ‘Universal design’ 
aims to achieve this kind of accessibility.

8

01:  Rodrigue, Comtois and Slack 2009
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there is much evidence that drastic 
emission cuts are needed immediately – 
and transport has to make a significant 

contribution. rebuilding urban transport 
systems to make them independent  
of fossil fuels requires a cascade of  

complementary policies.  
Firstly, vehicles with internal combustion 

engines need to become more efficient.  
secondly, people have to be encouraged 

and enabled to use more public transport 
and to walk and cycle more. to achieve 
sufficient decreases in greenhouse gas 

emissions, a reduction in the need for trans-
portation is critically important, since this 

leads to fewer fossil-fuel powered journeys  
taken and shorter distances travelled.  

thirdly, there needs to be a rapid 
introduction of electric vehicles, with power 

being supplied from renewable sources.   

10
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The following points must all be part of an effective 
urgent strategy for renewables-based urban transport. 
Politicians and policy-makers should implement this 
policy at local, regional and national levels of gov-
ernment . Local urban authorities , are in the best 
position to initiate some of these policies – in co-
operation with stakeholders. However, regional and 
national governments, too, need to actively support 
and enable these policies.

I. Establish a bold vision of a liveable city

Urban politicians and policy-makers need to have a 
long-term and holistic vision of their city as a place 
where people like to live, work and play. Such a city is 
likely to have attractive open and green spaces, be easy 
to get around in on foot or by bicycle, and offer good 
public transport. A bold vision will crucially support 
the policy for renewables-based urban transport by 
enabling stakeholders to work towards the same goal 
and by embodying the benefits that result from it. 

To be meaningful, such a vision has to be established 
in dialogue with the city’s inhabitants and other 
stakeholders, such as businesses, universities and 
special interest groups. At the same time politicians 
and policy-makers need to show firm leadership to 
constantly drive forward stakeholders’ enthusiasm and 
progress towards fulfilling set targets01. 

An inspiring vision has been essential for the success 
of cities like Vancouver, Zurich and Copenhagen, 
all of which rank among the cities with the highest 
quality of life in the world. Vancouver has become an 
outstandingly liveable city, in part due to a strategy of 
developing compact and mixed-use neighbourhoods, 
implementing people-centred urban design, providing 
public transport as well as walking and cycling paths, 

banishing motorway development and nurturing 
public participation. Vancouver has had a vision to 
achieve liveability and environmental quality since the 
early 1970s. It has brought together the departments 
of planning, engineering, social housing, cultural 
affairs and the park board. Consensus on this vision 
has been established among urban administrators and 
politicians, planners, architects, local residents and 
other stakeholders in Vancouver. This shared ethos has 
survived radical shifts in political power and is likely 
to be the motor for further improvements to the qual-
ity of life in Vancouver in the future02.
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II. Set 100% renewable energy for transportation 
as a target

In order to stabilise climate change, global greenhouse 
gas emissions from transportation need to be reduced 
by at least 75 to 80 per cent. Cities that are seri-
ous about achieving the necessary emission cuts are 
advised to follow a target of 100 per cent renewable 
energy for transport. They need to start shifting their 
focus away from counting emissions towards dealing 
with the underlying cause of emissions – the depen-
dence on fossil fuels – and working on becoming 
independent of fossil fuels altogether. 

There are examples of how this can be done. For 
instance, the island of Samsø in Denmark has set 
itself the target of meeting 100 per cent of all its 
energy needs with renewable energy within ten years. 
They have nearly achieved this goal already. Another 
example is Calgary. The city pledged to run all their 
public transport services on 100 per cent renewable 

energy. Their light railway is now operated entirely 
with wind power from the region (see also VI. Switch 
to electric vehicles and clean fuels).

III. Involve the public

Environmentally conscious and engaged citizens are 
the basis and source for many creative and innovative 
initiatives and can support seemingly unpopular poli-
cies such as charges for roads. Urban governments that 
have conducted public opinion surveys often find that 
the majority of people favours - urban transportation 
powered by renewable energy. Such consultations were 
an important reason for towns like Zurich, Perth and 
Portland to invest in railway and tram systems instead 
of new motorways (for Perth see example in section Best 
transport policies from cities around the world).  

Awareness and educational campaigns can be effective 
in influencing people’s travel habits. An example is 
the successful TravelSmart programme in Australia, in 
which project workers directly contact people in their 
homes or at their workplaces to inform them about 
their personalised travel options. Mobility manage-
ment measures such as the organisation of car-sharing 
schemes or employee buses also contribute to people 
using alternatives to the private car. 

IV. Create capable agencies 

To promote the holistic redesign of transport systems, 
governments should establish a national strategic 
agency for 100 per cent renewables-based transport01. 
Furthermore, regional and local agencies need to 
integrate transport and spatial planning. Different 
modes of transport, including individual motorised 
transport, need to be considered holistically. To obtain 
planning approval, developments should be geared 
towards increased accessibility rather than car depen-
dence. 

Agencies need to engage with all relevant stakeholders 
such as passengers, transport providers, developers, car 
manufacturers, utilities and government authorities at 
local, regional and national levels. An example of an 
integrated regional transport authority is TransLink in 
Vancouver (see example in section Best transport policies 
from cities around the world).
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V.  Remove subsidies for fossil-fuel-based transport

Subsidies for conventional fossil-fuel-based vehicles 
and road infrastructure are major barriers towards 
developing the use of renewables energy in urban 
transportation. The US spends twenty billion dollars 
annually on subsidising the fossil fuel industry. Glob-
ally these subsidies amount to 300 billion US dollars a 
year02. National governments often allocate funds for 
road building based on expected growth in car traffic. 
Car-dependent development on the urban fringe is of-
ten subsidised. Commuter tax benefits tend to favour 
car use over public transport, walking or cycling. 

Government subsidies should be given to fossil-fuel-
free modes of transport instead. For example, employ-
ees in Sweden who drive to work now have to pay 
tax if they use free parking spaces at their workplaces 
(see example in section Best transport policies from cities 
around the world). In this way, commuting by car 
or using public transport are finally treated equally, 
whilst previously only employer-paid subsidies for 
public transport had been taxed.

Furthermore, calculating the costs for transport needs 
to include those costs to society that are currently 
externalised. These include greenhouse gas emis-
sions and the land requirements for transport, as well 
as health risks and other significant social impacts. 
National governments can introduce a tax on green-
house gas emissions. Revenues should be recycled 
back to taxpayers or spent on popular and tangible 
programmes such as public transport infrastructure. 
High car-use fees could be used to offer car users pub-
lic transport passes for decades03. In London, revenues 
from the congestion charge have been used to buy 
new buses and to improve public transport services 
significantly. 

VI. Reduce road building and number of parking 
spaces

Building more roads and parking spaces does not 
fight congestion; it induces more traffic. It is also 
very costly, which means that alternative modes of 
transport often lose out on sufficient funding. Cities 
that facilitate walking and cycling as well as provid-
ing public transport might not even need as much 

road infrastructure for conventional transport. As 
fuel prices rise, people will increasingly use alternative 
modes of transport. 

Increasing the amount of transport infrastructure is 
usually characterised by declining marginal produc-
tivity. There is therefore no guarantee that increas-
ing road capacity automatically leads to economic 
development. On the contrary, cities that rank highest 
on quality of life – an important factor for economic 
development – tend to focus on providing good pub-
lic transport systems04. 

Cities looking to establish  urban transport powered 
by renewable energy should therefore be rechannel-
ling road construction and maintenance funds into 
public transport or into urban design geared towards 
walking and cycling. Seoul, Portland and Aarhus have 
all removed some of their inner-city motorways and 
created attractive public and green spaces. Paris and 
Copenhagen are removing a large number of parking 
spaces every year to discourage car driving and free up 
space for walking and cycling.
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VII. Design a compact, green city 

A sustainable transport system should aim at serving 
society and not vice versa; i.e. society should not be 
serving the transport system by building ever more 
infrastructure for motorised transport01. The underly-
ing principle of transport planning should not be to 
increase the sheer quantity of accessible destinations 
by providing more and faster roads. It must be to 
increase local access to key facilities for all citizens and 
to design attractive neighbourhoods that offer a range 
of activities within walking distance or that are easily 
accessible by public transport. “The planning principle 
that speaks to inducing avoidance of car ownership 
has been dubbed the EANO principle: ‘Equal Advan-
tage of Non-Ownership’. The objective is to create a 
milieu in which it is at least as advantageous to live 
without a car as with a car.”02. 

Cities need to counteract sprawl to reduce car de-
pendence. A density of at least 35 residents and jobs 
per hectare (3500 per square kilometre) is needed 
for public transport systems to become viable. For 
walking and cycling to become dominant modes of 
transport, a density of 100 residents and jobs per 
hectare (10,000 per square kilometre) is necessary03. 
Compact and mixed-use city centres and sub-centres 
in suburbs need to be created that are connected by 
public transport. 

While increasing compact development, green spaces 
need to be protected and enhanced04. Walking and 
cycling have to be given space while motorised traffic 
should be slowed down or banned altogether. Co-
penhagen has pedestrianised large parts of its city 
centre and today is one of the most attractive and 
vibrant cities in the world (see example in section 
Best transport policies from cities around the world).                                                                                                                                          
                                    
Taking the US as an example, Ewing et al. estimate 
that compact urban development could reduce CO2 
emissions of the transport sector by seven to ten per 
cent by 2050. This is, of course, insufficient. To reach 
climate-stabilising CO2 levels, land-use measures  
(increased density), public transport service levels (more  
public transport revenue miles), highway capacity (sta-
bilised highway lane miles) and road pricing (higher 
road-user fees) must be used as levers. They calculate 
that by using these levers and assuming an increasing 
fuel price, better fuel economy in new vehicles and 15 
per cent fuel switching, the US could essentially reach 
a climate-stabilising CO2 target by 203005.

Cities that have incorporated compact and public 
transport oriented development principles in their 
land-use planning include Portland and Vancouver 
(for the latter see example in section Best transport poli-
cies from cities around the world).  
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Compact and green: city design of Vancouver



VIII. Offer attractive public transport 

In order to reduce car use and greenhouse gas emis-
sions in urban environments, attractive public 
transport has to be available. The most energy-efficient 
transport systems are trains, trams and trolley buses 
(see illustration on energy efficiency of different modes of 
transport). 

To persuade people to abandon their car, public trans-
port services need to be faster than car travel. Trains 
and trams offer the greatest benefit in terms of time 
and comfort. Buses can be fast on dedicated bus lanes. 
Traffic lights can be programmed to give preference 
to public transport. Traffic calming in cities is another 
means by which the comparative speed of public 
transport can be increased. The city of Graz in Austria 
has introduced a default speed limit of 30km/h  
(19 mph) in the entire city, unless stated otherwise.

Public transport should cover an extensive route 
network and offer frequent services, and timetables of 
different routes should be synchronised to minimise 
the time needed for changing lines. Trains, trams, 
buses and stations need to be comfortable, safe and 
easy to use. Fare structures should be simple and 
tickets should cover the whole city and region. Fares 
and timetables of different public transport providers 
should be integrated throughout regions and real-time 
travel information made easily accessible. 

Areas where public transport is not viable due to 
low settlement density can be served by new types of 
renewables-powered public services such as demand-
responsive transport that is designed to transport 
small numbers of passengers flexibly. To offer seam-
less mobility in towns, public transport should be 
integrated with ancillary transport services such as 
rental bikes, car-sharing or taxis. The aim is to offer 
public transport that covers people’s mobility needs 
to such a degree that they do not need to use a car. 
Good examples of high-quality public transport can 
be found in cities such as Zurich, Curitiba and Bogotá 
(see examples in section Best transport policies from cities 
around the world).

To achieve an actual reduction in car use, attractive 
public transport should be supported by regulations 
that limit car use. Such regulations include the afore-
mentioned vehicle and fuel taxes and fees, congestion 
and other road-user charges, parking fees as well as 
speed limits. 
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Tram in Marseille

typical efficiency in urban service
Mode Passenger-miles per gallon  
(1.5 per road vehicle, 1 per motorcycle)

21

72

74

75

78

246

290

600

Ford Explorer

Toyota Prius

Smart fortwo dci

Scooter / light motorcycle

Diesel bus

Tesla Roadster

Trolleybus

Rail

Source: http://strickland.ca/efficiency.html



IX. Increase vehicle energy efficiency 

Current vehicle technologies can be improved im-
mediately. Technology packages can reduce the 
greenhouse gas emission rates of conventional internal 
combustion engines by 10 to 20 per cent01. National 
governments can issue strict vehicle emission stan-
dards and higher taxes and fees for inefficient vehicles. 
An example is the Californian ZEV (zero emission 
vehicle) programme.

Vehicle efficiency can be further increased through 
operational practices such as economical driving and 
car maintenance. These practices can reduce green-
house gas emissions by up to 20 per cent02. Govern-
ment authorities can promote economical driving by 
training their own drivers and setting driver training 
requirements for the public procurement of transport 
services.

X. Switch to electric vehicles and clean fuels

The clean transport technologies currently under 
development are plug-in hybrid electric vehicles 
(PHEVs), battery electric vehicles (BEVs), grid-
connected vehicles (GCVs) and vehicles running on 
second-generation biofuels made from agricultural 
residues or cellulose energy crops. Cities can apply 
these to cars, goods vehicles, buses, trolley buses, 
trains and trams. 

First-generation biofuels that exist today are contro-
versial, as land used for growing crops for these fuels 
often competes with agricultural land for food. An 
increasing demand for arable land to grow biofuel 
crops can lead to forest clearance by felling or burn-
ing, which further contributes to greenhouse gas 

emissions. Fuel cell vehicles could be powered by 
hydrogen that is produced using electricity from 
renewable energy sources. Fuel cell vehicles may 
become commercially successful in the long term, but 
not before 202003. The life cycle of any fuel, including 
its production and use, should be powered entirely by 
renewable energy. 

The widespread use of electric vehicles can help ramp 
up renewable energy. Electricity production from 
sources such as wind and solar is subject to fluctua-
tions and needs complementary electricity supplies 
that can compensate for these fluctuations. Vehicle-
to-grid (V2G) technology enables electric vehicles 
not only to charge their batteries, but also to feed 
electricity from their batteries back into the grid when 
needed. This flexibility can help utilities to offload sur-
plus electricity into electric vehicles or access electric-
ity supplies to cover shortages. A prerequisite is smart 
grids that access real-time information on the elec-
tricity demand of utilities and users. Grid-connected 
electric car networks are currently being implemented 
in Denmark, Israel and Hawaii by Better Place (see 
example in section Best transport policies from cit-
ies around the world). Calgary started the ‘Ride the 
Wind’ programme in 2001. Calgary’s light rail trains 
now operate with wind power from turbines located 
in South Alberta, saving around 46,000 tons of CO2 
annually (Calgary Transit, not dated). 

As electricity storage technologies, especially lithium-
ion batteries, are still rather expensive, governments 
must support further development by subsidising 
R&D and the purchase and use of electric vehicles. 
The government in France subsidises the purchase of 
electric cars with US$ 7,000 per car. Similar schemes 
exist in Denmark and Israel. Green public procure-
ment standards for leasing and buying vehicles by 
public sector authorities aid the commercialisation 
of electric vehicle technologies. Governments should 
also initiate smart grid infrastructures and networks of 
charging points for electric vehicles. Transport facili-
ties such as railway and bus stations or parking spaces 
can also be used for the distributed production of 
renewable energy.
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XI. Reduce freight transport movements

A large part of urban transportation is caused by the 
movement of food, goods and materials within cities 
and beyond city limits. Freight shipping is largely 
determined by its relative transport costs. With the oil 
price rising, operators will be forced to minimise the 
use of fossil fuels. Once the cost of transport reaches 
a certain level, local production and shorter transport 
distances will make economic sense increasingly. 

We also have to consider and minimise the ‘embodied 
energy’ for the production and transport of the goods 
that we consume. Cutting down on overconsumption 
would be a first step towards lower emissions.

To start this process today, governments should 
implement taxes that lead to transport prices that 
reflect greenhouse gas emissions. As a result, transport 
distances will be reduced and more regional and local 
sourcing of food, goods and materials will become 
much more important. Road toll charging for heavy 
goods vehicles also holds some potential for reducing 
greenhouse gas emissions. Technical improvements to 
goods transportation include using large kites (as sails) 
and fuel cell propulsion systems on ships and switch-
ing to clean fuels or electricity for goods vehicles. Ef-
ficiency gains can be achieved from the consolidation 
of different shipments in regional and local logistics 
centres before delivery to city centres. An example 
is the delivery consolidation centre for shops in the 
Broadmead area in Bristol (see example in section Best 
transport policies from cities around the world). Cities 
can encourage such developments by setting green 
public procurement standards for the delivery of pur-
chased products.
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Better Place, Israel, Denmark, US: Electric cars

Better Place is a private company that aims to provide 
the integrated use of electric cars. The company works 
with national governments, energy companies and car 
makers in a number of countries, with current test 
markets in Denmark, Israel and Hawaii. 

Better Place installs networks of charging points for 
battery-run electric vehicles, providing electricity from 
renewable energy sources. The company is working 
with the car manufacturer Renault-Nissan on an elec-
tric car, the battery of which can be exchanged within 
seconds at special changing stations, allowing drivers 
to greatly increase the distance they can cover with 
their electric vehicle. Vehicles are leased to custom-
ers who, not unlike mobile phone subscribers, pay a 
monthly fee for the use of the car according to how 
much they use it. 

The governments of Denmark, Israel and the US 
have all committed themselves to subsidise the use of 
electric cars01. 

Copenhagen, Denmark: People-centred urban design

Since the early 1960s, Copenhagen has followed a 
policy of improving the quality of life for its inhab-
itants. The aim is to provide a high-quality public 
realm where people can easily cycle and walk. One 
after another, the main shopping street Strøget and 
other streets and squares in the city centre have been 
pedestrianised. Between 1962 and 1998 pedestrian 
areas increased seven-fold in size, from 15,000 to 
over 100,000 square metres. Pedestrianised spaces are 
linked with other pedestrian-oriented spaces where 
priority is given to pedestrians and cyclists, but where 
cars are sometimes allowed to drive at low speed. 
The amount of downtown parking spaces has been 
reduced by two to three per cent a year for the last 
40 years. At the same time, public transport has been 
improved and an extensive network of bicycle paths 
has been built with a total length or more than 350 
kilometres. 
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Free to use: city bikes in Copenhagen



As a result, car traffic in Copenhagen has remained 
stable since 1970. Bicycle traffic has increased by  
65 per cent during the same period. 36 per cent of 
Copenhageners cycle to work every day. Retail activ-
ity in the pedestrian areas has flourished. Because 
Copenhagen is now less accessible by car, people have 
changed their travel habits and use public transport, 
cycle and walk. The city centre has become much 
more pleasant, and between 1968 and 1996 social 
activities in public spaces increased by 300 per cent. 
People not only walk and cycle through the city centre,  
but sit down, have a coffee or a beer, listen to live mu-
sic, take part in events, shop and meet other people. 
 
It is notable that Copenhagen did not previously have 
a culture of public life; therefore the vibrancy that 
exists in the city centre today is a direct result of the 
people-centred public spaces policies that have been 
implemented. Copenhagen has now started pro-
grammes to create attractive public spaces in urban 
fringe and suburban areas, too02. 

Stockholm, Sweden: Taxation of parking at the 
workplace

Parking spaces are expensive to build and maintain, 
also at places of work. At most workplaces, however, 
employees park free of charge. Considering that 
employer-paid benefits such as monthly travel cards 
for public transport are mainly taxable benefits, free 
parking at the workplace is thus an indirect subsidis-
ing of car use for commuters. This has recently been 
changed in Sweden. Employees now need to pay tax 
on the value of a parking space that they use for free at 
their workplace. 
 

According to a study, 19 per cent of employees in 
Stockholm have as a result reduced their car use or 
switched to other modes of transport for their journey 
to work03.
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Bristol, UK: Co-ordinated logistics

Due to an anticipated 40 per cent increase in retail 
space of the centrally located Broadmead retail area, in 
2004 Bristol City Council in partnership with DHL 
Exel started an EU-funded trial of a delivery con-
solidation centre. The centre is located 11 kilometres 
outside the city centre near two major motorways.  
All deliveries to Broadmead retail area go through this 
centre and are consolidated there to use vehicle capac-
ity more efficiently. Among the vehicles used for the 
deliveries, there is a nine tonne electric truck.  
Customers are offered value-added services at the dis-
tribution centre including waste and packaging collec-
tion, item-level inventory management and seasonal 
and peak storage facilities. 
 
Seventy retailers participated in the scheme in 2008. 
As a result, the number of vehicle trips for deliveries 
to retailers in the Broadmead area has been reduced by 
80 per cent01. 

Zurich, Switzerland: Exemplary public transport 

Zurich has been following an enlightened transport 
policy since the 1960s, with the aim of reducing car 
use and improving the quality of urban life. Priority 
has been given to public transport. 
262 lines and 44 public transport operators are gath-
ered together in the Zurich regional public transport 
agency (‘Zürcher Verkehrsverbund’), which co-ordi-
nates budgets, finances, timetables and fares. Public 
transport in Zurich is of a very high quality. Trams 
and buses operate at high frequency, even at night. 
Services are tailored to the needs of different customer 
groups. The development of this top-quality public 
transport system is supported by land-use guidelines 
for urban density and development focussing around 
the metropolitan railway system.
The success has been remarkable, with public trans-
port use increasing by almost 40 per cent from 1984 
to 1992. Between 1980 and 1990 the share of public 
transport went up from 51 to 60 per cent, while car 
commuting decreased from 24 to 18 per cent. Ninety-
six per cent of Zurich citizens now live no further 
than 300 metres away from a tramway stop02.

Zurich also takes part in the federal government 
programme Energy 2000, that brings together busi-
ness and automobile associations, energy companies, 
environment and consumer associations, administra-
tive and scientific circles to develop new co-operative 
patterns of energy use. Projects under the programme 
aim to organise training in fuel-efficient driving, 
promote fuel-efficient cars and freight transport and 
implement parking management in cities, often com-
bined with the distribution of concessionary public 
transport tickets03.
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Bogotá, Colombia: Decreasing car dependence

From 1989 to 2001, Bogotá implemented a strategy 
to establish TransMilenio, a ‘bus rapid transit’ (BRT) 
system. They also built a comprehensive cycle path 
network in addition to integrating and enhancing the 
city’s green spaces. Car traffic has been restricted in 
the city during rush hours, so the TransMilenio buses 
can move faster than cars. The urban authorities have 
also removed parking spaces in the city centre and 
organise car-free Sundays, when central roads can be 
used for cycling and walking. A network of over three 
hundred kilometres of bicycle paths called CicloRutas 
serves most of the city by connecting the main resi-
dential areas with places of work, educational institu-
tions, shopping facilities and leisure centres (DAC 
Danish Architecture Centre 2008).

80 per cent of Bogotá’s citizens use public transport, 
bicycle usage has increased by 900 per cent, and the 
amount of green space per person has nearly doubled. 
Many of these successes are the result of the vision 
and leadership of Enrique Peñalosa, who was mayor of 
Bogotá from 1998 to 200104.

Singapore and Shanghai: Vehicle quota schemes

In Singapore, car ownership is limited by a system 
of auctioned entitlements to purchase cars. Both 
Singapore and Shanghai operate a vehicle quota 
scheme, which has restricted the growth in car owner-
ship. Citizens who want to buy a car need to have a 
certificate of entitlement (COE). These can be bought 
at a monthly auction and are valid for ten years. The 
city limits the amount of COEs to hold the rate of car 
ownership per person stable. In Singapore this system 

is supported by compact urban development, steady 
improvement of public transport as well as an elec-
tronic road pricing system. 

Since the system’s introduction, Shanghai has had 
much lower car ownership than Beijing with 37 pas-
senger vehicles per thousand people as against 108 in 
Beijing05.

Perth, Australia: Rechannelling of road funding

In Perth a survey was undertaken among its citizens as 
part of the preparation of the state transport strategy. 
The survey showed that 78 per cent of citizens would 
support the promotion of public transport, walking 
and cycling over car use. Eighty-seven per cent were 
in favour of transferring road funding to pay for more 
sustainable modes of transport. 

Consequently, the state government reversed the ratio 
of funding public transport to that of roads from one 
to five to five to one. The exisiting suburban railway 
system was electrified. A new line to the north and the 
new Southern Suburbs rail line were built. 

Within 15 years, passenger numbers have increased 
from seven to 50 million. The project was popular and 
is part of the reason why the state government won 
four elections06. 
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Vancouver, Canada: High-quality land-use densifi-
cation 

During the past few decades Vancouver has imple-
mented a comprehensive strategy for sustainable 
urban development. As part of this, the EcoDensity 
initiative was launched in 2006. The EcoDensity 
Charter commits the city to high-quality densification 
to reduce the city’s ecological footprint. 

Less land is used to house more people and urban 
sprawl is being counteracted. Inhabitants live close 
to amenities and public transport and as a result the 
need for transport is reduced. Due to good urban 
design, dense areas in Vancouver have become attrac-
tive and walkable spaces. Increased density also offers 
opportunities to optimise services such as the provi-
sion and management of energy, water, waste water 
and solid waste. As a consequence, cities that commit 
to EcoDensification become more sustainable and 
resilient01. 

Results of earlier sustainable development policies 
in Vancouver are that car commuting has remained 
largely static since 1990 and that public transport pas-
senger numbers have increased by a third02. This was 
achieved despite the strong population and economic 
growth that has taken place at the same time.

Vancouver, Canada: Integrated transport agency 

Transport and spatial planning are integrated for the 
whole Vancouver region. TransLink, the Greater Van-
couver Transportation Authority is responsible for the 
organisation of regional public transport as well as the 
funding and co-ordination of major road and cycle 
path projects. TransLink plans transport for the region 
and considers the whole range of different modes of 
transport. Schedules, fares and routes of different pub-
lic transport operators have been integrated through-
out the region and a regional cycle path network has 
been built. Bicycles can also be taken on all modes of 
transport.

Public transport and land use are linked through a 
property division at TransLink. This division can buy 
land around public transport stations, increase the 
zoning density and sell it for development. It can thus 
achieve both public transport oriented development in 
the region as well as creating significant extra income 
for other transport projects. 
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Worldwide half of the population live in cities, in developed countries this figure has now reached 

80 %. more than 90% of global transport is based on fossil fuels. since a large proportion of 

transport activity is concentrated in cities, these are natural starting points for the transition 

and implementation of renewable transport. Cities that promote the use of renewable energy for 

transport must, however, clearly emphasize the use of public over private transport. most cities 

already suffer from traffic congestion and do not have available land to build more roads and 

parking spaces. they simply will not be able to cope with an increased growth in transport.   

Cities that base their transport systems on renewable energy reduce transport demand, give 

priority to walking and cycling and are more environmentally, socially and economically resilient.  

Cities heading for 100 % renewable transport …

 have a target of replacing 100 % of fossil fuel use with renewable energy

 have a bold vision of becoming liveable and accessible places for all

 pursue urban development that reduces transport demand

 promote walking and cycling over individual motorised transport 

 provide good public transport

 promote local sourcing of food, goods and materials 

 work with communities and other stakeholders to implement innovative transport  

 projects

 engage with national and regional governments to redesign the transport system by  

 removing barriers within regulations, economic incentives and institutional structures.

this book shows how the quadruple crisis facing humanity 

– of climate, energy, finance and poverty – can be regarded 

as a unique opportunity for building a new, global green 

economy. it is a book for those who want to influence the 

decisions on how we can turn visions into practicality.
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