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Background
A family car covering 12,000 miles/year produces as much
carbon emissions as four people living in a typical modern
house. Nationally, transport accounts for one-third of the
UK's energy consumption, and is growing (while
consumption in other sectors is levelling off). In designing a
carbon-neutral development, it is as important to reduce the
global warming effects of personal transport as it is to tackle
the energy performance of the buildings.There are other
reasons to tackle the growth of traffic. One in fifteen
children are killed or
injured on the road
before school-leaving
age. Asthma and other
respiratory diseases
now affect one in four
children in London,
and although there are
many possible causes
of such illnesses, there
is no doubt that air pollution from cars and lorries
exacerbates these conditions. 

The Approach at BedZED
BedZED's design takes the emphasis away from the car,
placing parking spaces around the edge of the site and
keeping the heart of the development car-free. As a Home

The Transport section of this Toolkit is one of the
"income generating" areas of innovation. By
designing out the need for private fossil fuel
vehicles and achieving very significant
environmental benefits, a developer can also save
on parking spaces and release valuable land for
development or amenity space. Low car
developments are known to increase the value of
properties and to improve the quality of life for
residents.

Aims
● Reduce carbon emissions due to

transport

● Create a pedestrian and cyclist
friendly environment

● Maintain high standards of
affordable mobility

Transport 35%

Domestic 29%

Industry 22%

Other 14%
(mainly public and
 commercial services)

UK Energy Consumption

Form of CO2 emissions Eco-footprint
transport ( kg/mile ) /1000 miles (ha)

Petrol car 0.36 0.096

Electric car 0.14 0.03

Bus or train 0.1 0.048

Cycle or walk 0 0

Aeroplane 0.29 0.14
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Zone, the development has a 20mph speed limit. Pedestrians
and cyclists have right of way and can enjoy the quiet,
relatively car-free environment that encourages neighbourly
chatting and is safe for children playing. Residents and
workers benefit from lower levels of air and noise pollution.

Travel needs and patterns are extremely locally specific.
BioRegional surveyed the travel patterns of 90 Hackbridge
households at feasibility stage. A desk study of local facilities
and public transport links was used to design green travel
solutions specifically for the BedZED locality.

To formalise the commitment to minimising the
environmental impact of travel at BedZED, Peabody and
BioRegional committed to a Green Transport Plan (GTP) as a
legal obligation under the planning agreement - the first
time this has been part of a planning permission for a
housing development. The GTP aims for a 50% reduction in
private fossil-fuel consumption through car use, over ten
years. 

The GTP is specifically tailored to the BedZED location. The
Plan for other developments should vary according to
proximity to public transport facilities, shopping, medical
services and schools. It will also depend upon residents’
needs and journey patterns.

The BedZED Plan is outlined here to illustrate what can be
done.

BedZED Green Transport Plan
The BedZED GTP reduces car use and car ownership at
BedZED by:

● reducing the need to travel

● promoting public transport

● offering alternatives to private car travel

Reducing the need to travel

As a mixed-use development, residents can live and work on
site, therefore eliminating the need to commute to work. In
order to facilitate home working, all rooms are designed to
be fitted with cable links that can support TV, telephone and
broadband internet links. At the time of writing, there are at
least 10 residents working on site, either in the workspaces
or from home.

On-site facilities will include social space, bar, sports facilities
and clubhouse and childcare facility, further reducing the
need for residents to travel. Local shops are unlikely to take
over completely from the weekly supermarket trip (the
nearest supermarket is nearly 2km away), so to further
reduce shopping related travel, residents are encouraged to
order goods "on-line" at home or through the free
community internet facility in the BedZED centre. Regular,
co-ordinated deliveries of BedZED orders reduce shopping
delivery miles, with discounts for bulk deliveries. This system
has been applied to supermarket-type goods, and to "green
box" schemes of fresh organic fruit and vegetables. 

Promoting alternatives

Walking

In the UK, 21% of all journeys -
generally under 1 km - are made on
foot. Factors affecting people's
decision to walk such short
distances include quality of the
local environment, levels of
pollution, and perceptions of safety
from traffic and street crime. Most
of these factors are off-site, and
beyond the scope of one
development to influence. However
BedZED's "home zone" design
keeps vehicles to walking speed,
gives pedestrians priority, provides
drop-kerbs for prams and
wheelchairs and good lighting and
natural surveillance of paths by the
houses. These are all part of making
BedZED safer and bringing lower
levels of air and noise pollution.

Cycling

70% of journeys made by residents
of Sutton borough are under 5km, yet only 2% of journeys
are made by bicycle. BedZED encourages cycling by offering

Homeport system allowing
secure grocery deliveries while
customer is out

Local organic produce
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ample cycle storage, a programme of cycling events
including Dr Bike maintenance sessions, cycle maintenance
classes and guided rides. A resident-led group are offering
an on-site cycle repair facility and are working to link in with
the local cycle lane network. Cycle information packs were
given to all new residents with local cycling advice and
information and discounts at local bike shops. There are up
to three bike spaces for each dwelling (depending on size),
located close to the entrances in the ground floor hallways.
There are also lockable bike parking frames for visitors and
employees. BioRegional organised a series of cycle events
including bicycle maintenance classes and group rides. There
are now around 95 bicycles in use at BedZED with 10
residents using them as a frequent means of transport. 

Public transport

BedZED is located on two bus routes, which connect to local
centres of Mitcham,
Sutton and Wallington.
Hackbridge station is
0.7km to the south,
and Mitcham Junction
is 1.2km north. Both
stations connect
directly to Sutton,
London Victoria and
Kings Cross. Both are
on the Thameslink line
to Luton. Mitcham
Junction is on the
Tramlink route to
Croydon and
Wimbledon. 

To encourage residents
and employees to make
best possible use of

these public transport routes, information about local bus,
rail and tram services is available  in welcome packs for new
residents and on-line information at the community internet
facility in the BedZED centre.

ZEDcars

Many journeys
can be under-
taken on foot,
cycle or public
transport but
there are some
journeys for
which a car is
the only real
option. People
buy cars for
'mobility insur-
ance' and then
use them for most journeys because of convenience. Having
paid for the car's fixed costs, it makes financiall sense to use
the car for as many journeys as possible. 

At BedZED, a car club called ZEDcars was established by
BioRegional and Smart Moves Ltd. It offers 'mobility insur-
ance' without the fixed costs. Users pay by the hour and by
the mile. This makes it possible for people to walk, cycle and
use public transport most of the time but still have access to
a car for those journeys that need one.

Car clubs are already successfully operating in a number of
European countries. For instance, the 'Mobility' scheme in
Switzerland has 18,000 members sharing 800 vehicles
throughout the country, whilst Berlin's 'Stattauto' company
has 5,000 members sharing 150 vehicles.  

Edinburgh's 'City Car Club' shows
that a member with an annual
mileage of 11,000 - 13,000km
could save up to £1500 per year on
their motoring costs. The financial
benefits of using a pool car rather
than a private car are even greater
at BedZED, where there is a £200
charge for an annual parking
permit. 

Research shows that one pool car
displaces around five privately
owned vehicles. Complementary usage patterns enables the
same vehicles to be shared between the commercial
workspace occupants (weekday use) and residents (evening
and weekend use). 
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Electric cars

Residents who are keen to retain the use of a private car are
encouraged to change to an electric vehicle. 777m2 of
photovoltaic panels on the buildings, with 109kW peak
output, produce enough electricity to power 40 electric
vehicles (the 10 year target). On-site charge points are
situated next to parking spaces. The recharging
infrastructure off-site in Sutton, BedZED’s borough, includes
a free public electric vehicle charging point in the Sutton
town centre car park. Electric vehicle parking is free at
BedZED, as compared with fossil fuel vehicle owners who
pay £200/year. Electric vehicle owners also receive free fuel
as there is no charge for the vehicle charging points.

Car parking

Standard parking requirements for the BedZED scheme,
based on the Sutton UDP (1999) would have required a
minimum of 121 residential spaces and a maximum of 79
non-residential spaces. The Green Travel Plan allowed the
local authority to accept just 84 parking places with three
allocated to the car club. Fossil fuel car owners must
purchase an annual parking permit for £200.

The spaces are located around the perimeter road, keeping
cars as far away from children and pedestrians as possible. 

An Integrated Solution

Cutting car mileage and using alternatives is very much a
lifestyle choice. Individual travel needs and patterns vary and
will change over the lifetime of the development. Household
car mileages will be monitored annually to review the
effectiveness of the GTP.

Cost Analysis
On BedZED, bicycle storage included 13 Sheffield stands @
£65 each and 32 lock attachment points @ £60 each, giving
a total cost of £2,765, all installed.1

The Home Zone design at BedZED cost around an extra
£10/m2 of highways and hard landscaping compared with
conventional.1 This design included porous paving which
contributes to the sustainable surface drainage as well as the
Home Zone, so the extra cost is split here 50:50 between the
two. Around 1,508m2 @ £5/m2 gives an extra cost of
£7,540. 

Installed Infrastructure for electric car charge points
cost £13,500.1

Total capital cost = £23,805

There is an additional cost of planning, introducing and
staffing in implementing a full Green Transport Plan.
Working with planners, sales and marketing staff and with
residents when occupied, this cost is estimated at £45,000
for a site like BedZED. This cost can be met by the developer,
by external grant funding or through residents’ service
charge. At BedZED, grant funding was secured.

Planning gain analysis
Compared to a conventional development on the same site,
BedZED used 2,500m2 less for parking and roads. This is
22.5% of the BedZED site saved and available for profitable
development. On a pro rata basis for land values in the area,
this equates to £400,000. But this led to an increased sales
value of £4.5 million and added revenue of £1.16 million
(see chapter 4).

Added value
The Home Zone and the car club are valued by the BedZED
residents and so potentially add value to the development.
Chapter 10 quantifies the added value of all the features of
ZED developments.

Monitoring Results

Car ownership

National avaerage car ownership levels are 1.0 per
household. London residents have 0.9 cars per household
whilst Surrey residents have 1.2. (BedZED lies on the
boundaries of greater London and Surrey.)

At the time of writing this report, June 2003, BedZED has car
ownership levels of 0.61 per household. This shows a
reduction in car ownership of 32-50% compared with
London and Surrey averages and meets the targets set out in
the Green Transport Plan.

1 Gardiner & Theobold Quantity Surveyors, 2001



ZEDcars

As of June 2003, ZEDcars has 2 cars, one being dual fuel LPG
and petrol. There are 35 members, of which 15 are regular
users and the rest are occasional users ( less than one trip per
month ). ZEDcars members travel up to 70 miles/month in
the club cars, as compared with the average Sutton resident
who travels 500 miles/month.

Mileage

The BedZED Green Transport Plan target is to reduce private
fossil fuel car mileage to 50% of what would be expected
on a ‘conventional’  development in the same location. The
average Sutton residents drives 6,000 miles/year (UK average
mileage is 5,354miles/year2).

A survey of BedZED residents in August 2003 gave an
average mileage of 2,061 miles/year, just 35% of the local
average, so exceeding the GTP target.

Residents have reduced their travel, joined the car club and
they use alternative forms of transport. Table 8.1 shows that
average BedZED residents have reduced their CO2 emissions
by 1.3 tonnes. Individual residents who have given up car
ownership have reduced their CO2 emissions by 1.8 tonnes.

Summary
Included in ZEDproduct Z, the ZED Green Transport Plan cost
below £70,000 to implement and generated planning gain
value of £1.16 million for investment in other areas of
innovation. In addition, the environmental savings from the
Plan have been measured at 1.3 tonnes of CO2 per resident
per year, or 46.8 tonnes per year for a 6-plot terrace.

35

1 National Energy Foundation http://natenergy.org.uk/convert.htm (Source DEFRA
March 2001)

2 National Travel Survey 1999-2001 
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Typical Average Model
/mile Sutton BedZED BedZED

resident resident resident

Annual car 0.36 6,000 2,061 0
mileage

Car club 0.36 75 600
mileage

Public transport 
mileage 0.1 900 1,800

Cycling/walking 0 300 600

CO2 emissions 2.2 0.9 0.4
tonnes tonnes tonnes

BedZED aerial view


