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SUSTAINABILITY

Ten years ago Countryside Properties and 
Taylor Wimpey (formerly Taylor Woodrow) 
began work on an innovative new housing 
project.  This joint venture won a Homes 
and Communities Agency (formerly English 
Partnerships) competition to design and 
build a mixed-use, residential development 
of around 1,400 dwellings on the Greenwich 
Peninsula in South East London, with 
environmental sustainability at its heart.  As 
a result of the higher densities that have 
been achieved by good design in the earlier 
phases the village is expected to increase to 
a total of around 2,900 units.

The ambitious goals of the Greenwich 
Millennium Village development was to 
build homes using materials that reduce 
environmental impact where possible  

(see Ingenia, issue 8, 2001).  Construction 
waste was to be kept to a minimum and 
recycled where possible.  The homes 
themselves would be designed to minimise 
energy and water consumption; they would be 
sheltered from the wind and make the most of 
available sunlight, especially during winter.

To help reduce car dependency, car 
parking would be restricted and sited away 
from individual properties.  Secure places 
to store bicycles would be provided.  The 
site would incorporate an ecology park and 
landscaped public spaces.

Building a community was another 
important goal of the project.  There would 
be a village-wide IT network, then a novel 
idea, with a community website offering local 
up-to-date information.  The 20% affordable 

housing required within the development 
was to be integrated with private housing 
and the development would also include 
commercial and retail space.

The first homes were occupied in 2000 
and the project became the first major 
scheme to achieve an EcoHomes ’Excellent’ 
rating in August 2001.  Since then, around 
1,100 dwellings have been built and work 
continues to implement the final goals of 
the development.

BUILDING MATERIALS
The first challenge for the project was 
presented by the choice of building 
materials.  A major portion of the energy 
consumption associated with buildings 
comes from the construction, manufacture 

It has been a decade since work first began on a new 
sustainable development project on the banks of the Thames 
in South East London.  Innovative energy-saving techniques 
have earned Greenwich Millennium Village an EcoHomes 
’Excellent’ rating and provided an insight for future building 
innovations.  Ingenia asked Alan Cherry, Chairman of 
Countryside Properties plc and Greenwich Millennium Village 
Ltd, and Richard Hodkinson, Innovation Consultant on the 
project, to write about the lessons learned in Greenwich.
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Greenwich Millennium Village Phase 1. The landscaped courtyard covers two levels of car parking which are connected to the surrounding blocks © Countryside Properties
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Segregated waste streams have been 
maintained for products to be recovered for 
recycling collection from the site.   
The recycled products included timber,  
metals and plasterboard.  On later phases, 
Laing O’Rourke, the contractor, used a 
specialist waste contractor, ICWM, to deal with 
all waste and the majority of the segregation 
of waste was carried out off-site, with the 
exception of plasterboard waste and metals. 

An average of 23 m3 of waste was 
generated per dwelling.  This was a very 
significant improvement over the 1999 base 
benchmark of 50 m3  and exceeded the final 
target figure of 25 m3.

SAVINGS IN THE HOME
Saving energy has been a constant goal 
of the village development.  In addition 
to embodied energy, the development 
aimed to reduce the energy used during 
occupation, and its associated carbon 
dioxide emissions.

Good insulation was key to saving 
energy and was largely responsible for a 
44% improvement in energy efficiency 
compared with the 1999 Building 
Regulation standards.  Large-scale 
fabric improvements were made with 
additional insulation to the metal stud 
wall constructions, roof and ground floors.  
High-performance aluminium composite 
and timber windows were imported from 
Scandinavia.

Energy demand reduction has been 
addressed in other aspects of building 
design too. The buildings’ design ensures 
daylight for kitchens and living rooms; 
natural ventilation is used in the car park; 
and low-energy lighting and appliances 
that are A-rated for energy are installed in 
the dwellings.  Indoor retractable airer  
units with a humidistat-controlled 
ventilation system are provided in each 
bathroom to help reduce usage of tumble 
driers.  Energy saving advice is also provided 
to home owners when they move in.  In 
addition, there are services and space for 
a home office in every unit, which could 
potentially reduce the number of journeys 
to work and their consequent carbon 
dioxide emissions. 

Greenwich Millennium Village also 
uses a combined heat and power system 
with community heating.  The village was 
the first major residential scheme in the 

UK to incorporate heat energy  from the 
community energy centre metered at each 
dwelling.  The community’s energy supply 
uses a combined heat and power (CHP) 
engine.  Electricity generated during the 
operation of the CHP is used for powering 
the car park and common area lighting, with 
any surplus being sold back into the grid.  
The CO2 reduction compared with the initial 
benchmark based on an all-electric system is 
estimated at 67%. 

Despite this impressive improvement, 
important lessons have been learned 
over the eight years the system has been 
running.  Two different CHP solutions were 
incorporated for the first two phases.  The 
Phase 2 energy centre was large enough to 
meet the total energy demand for all the 
550 dwellings in that particular phase.  For 
the 560 dwellings in Phase 1, three smaller 
energy centres were built to serve each of 
the three main blocks.  

The interior of each home is designed to maximise the use of space and natural light © Countryside Properties

CO2 emissions associated 
with embodied energy in 

construction

Annual CO2 emissions 
associated with total  

energy used in occupation

1997 Practice Benchmark

Achieved at  
Greenwich Millennium Village

460 kgCO2 per m2 14 kgCO2 per m2

647 kgCO2 per m2 42 kgCO2 per m2

TABLE 1 – CO2 EmISSIOn TARgETS And REduCTIOnS
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and delivery of materials.  This is known 
as the ‘embodied energy’ (see Table 1 for 
a comparison of the associated carbon 
dioxide emissions and the annual emissions 
during occupation).

Significant efforts went into specifying 
locally sourced materials and certified 
manufacturing systems.  In general, 
lightweight building methods have lower 
embodied energy than heavier ones, 
although this approach does conflict with 
the requirement to achieve higher thermal 
mass for energy efficiency within the 
dwellings.  Particular emphasis was placed 
on the cladding and roofing materials.  
Together with the structure, these usually 
account for over 80% of the total embodied 
energy of a typical residential building. 

Materials rated ‘A’ by the BRE (formerly the 
Building Research Establishment Ltd) Green 
Guide (see panel below) were used in external 

walls, windows, roofs, internal walls and 
ceilings, as well as in elements of the hard 
and soft landscaping.  All insulation materials 
used in the construction had zero ozone-
depleting potential and the timber was from 
accredited Forestry Stewardship Council 
sources. 

To create the high residential density 
for Greenwich Millennium Village, concrete 
framed construction was used for the 
high rise apartments.  These buildings 
had a relatively high embodied energy 
when compared with low-rise housing, so 
alternative approaches including cement 
replacement materials were carefully 
considered.  Although the partial use of 
cement replacement concrete was adopted, 
its wide-scale use for the high-rise frames 
proved unviable due to the practical 
constraints of early age strength gain. 
Early attempts were made to build as  
much as possible of the work off-site  
although it was challenging to reach the 
targeted standards in a way that was  
cost-effective.  Quality measurements were 
made of bathrooms constructed on-site  
and compared with complete modular 
off-site units without significant difference 
in build quality.  Some reductions in 
construction waste were available with  off-
site manufacture, although it proved very 
difficult to precisely quantify the separate 
waste streams.  The cost of off-site produced 
components, however, was approximately 
15% greater than the typical on-site built  
unit.  This experience reflects the use of 
current technology for residential projects. 

WASTE AND REC YCLING
One of the targets the project set out 
to achieve was to reduce construction 
waste.  This has had a positive impact in 
both reducing the levels of waste and in 
identifying specific issues to be addressed.

BRE GREEN GUIDE
The Green Guide to Housing Specification provides developers with easy to use guidance 
on how to make the best environmental choices when selecting construction materials 
and components. In the Green Guide, materials and components are assessed in terms of 
their environmental impacts. 

Materials and components are arranged on a building element basis so that they can 
be compared and selected from comparable systems or materials. The elements covered 
are external walls, internal walls and partitions, roofs, ground floors, upper floors, floor 
finishes, windows, insulation and landscaping.  See www.thegreenguide.org.uk

Greenwich Millennium Village layout showing the residential phases, ecology park and village square  
© Countryside Properties
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gas CHP engine and gas boilers to provide 
heating and hot water and will provide 10% 
of the scheme’s energy demand for the 
dwellings it feeds.

SAVING WATER
Water conservation has also been addressed 
and the homes include water-efficient taps 
and devices such as showers with low flow 
rates. There is a water harvesting system 
on the soft landscaped roof of the ground 
floor car park. The water from this is used for 
the landscaping irrigation. These measures 
reduced water consumption by about 35% 
in the development compared with the 
benchmark. An average water consumption 
of 107.1 L per person per day was achieved 
compared with a benchmark figure of  
165L per person per day.

One original idea was to undertake grey 
water recycling – where waste water from 
items like showers are used to flush toilets.  
This plan was dropped after further research 
revealed concerns about who would run 
the scheme and about the high costs of 
testing the water to ensure health and safety 
compliance.  Our experience is not unique: 
high maintenance costs have forced the 
shutdown of grey water recycling systems on 
other projects.

CARS AND BIKES
The village has two different car parking 
solutions.  Phase 1 of the development 
consists predominantly of blocks of flats, eight 
to 10 storeys high.  These blocks surround 
central courtyards with covered podiums.  
Beneath these, there are two floors of car 
parking space.

Phase 2 of the development is a mixture 
of lower-rise flats, up to about six storeys high, 
and terraced houses set around squares.   
Car parking for these is in a separate block 
at the side of the development next to the 
link road. There is no car parking next to the 
houses, although there is room for removal 
vans to stop for a few hours.

Cycle parking is also part of the 
development.  While the parking allocation 
across the two phases stands at 70% of the 
total number of units, there is space to park 
two to three bicycles per property.  In the 
higher-rise Phase 1 dwellings, cycle parking is 
in the car park beneath the courtyard.   
As the Phase 2 car park is separate from the 
dwellings, cycle parking is located near to the 
properties.

At the start of the project, one of the 
visions was for an IT and telecoms hub 
connecting all the homes in the village and 
a partnership was established with BT to 
implement this.  Unfortunately, it became 
difficult to coordinate this part of the 
project with the many different business 
units within BT.  In addition, the initial 
expectation was that optical fibre would be 
required throughout the development to 
deliver broadband access.  Now, however, 
greater data speeds have been obtained 
from the copper wire infrastructure to 
deliver broadband and so developments 
in technology have made the original plan 
redundant.

The community website is one 
successful element of the IT plans.  
Although this idea is not novel now, at its 
launch in 1999 it was one of the few of its 
kind in the country.  

The website contains local information such 
as bus times, day to day management issues 
and community activities.

COMMUNITY SPIRIT
This website helps to fulfil another goal of 
the village: to create a high-quality place 
for people to live and work.  Providing 
a physical infrastructure for community 
development resulted in garden squares 
between groups of buildings, a village 
square with a community centre as well as 
a design that includes local shops, a cricket 
pitch and an ecology park.  A community 
centre is planned within the future phases 
of the village.  Creating intimacy and 
identity of the built form to avoid public 
areas becoming a no-man’s-land was a key 
principle of the late Ralph Erskine, who was 
the masterplan architect.

Greenwich Millennium Village Phase 2. These low carbon homes are ventilated with passive stack 
ventilation which are visible at roof level © Countryside Properties
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Continued monitoring work was undertaken 
to identify which approach was more 
efficient, comparing the economy of scale 
introduced by a larger energy centre with 
the significant amount of capital investment 
needed ahead of revenues from both 
property sales and from the sale of metered 
energy.  We found that the most cost-
effective solution for a phased residential 
development, in both the medium and long 
term, was a single energy centre supplying all 
phases for as many dwellings as possible.  It 
was decided that this should be the preferred 
approach if CHP is to be incorporated for first 
occupations.  A pragmatic alternative would 
be to leave the installation of the CHP engine 
until later in the development and provide 
heat using the supporting gas boilers that are 
necessary for the final scheme.

It is difficult to be definitive about the 
minimum residential project size for which 
CHP is viable but, based on the experience 
at Greenwich, it is unlikely that schemes with 
less than 700 dwellings can incorporate CHP 
cost-effectively using current technologies.  It 
is important that operational arrangements 
are put in place to ensure that energy costs 
to residents are competitive with more 
conventional domestic solutions.

Other lessons include the importance of 
integrating metering solutions with long term 
management functions.  Bringing together 
responsibility for operational efficiency 
and revenue collection within a single 
organisation also need to be considered. 

For the last residential block a biomass 
boiler was provided in addition to the CHP 
engine as an onsite renewable energy 
technology to meet planning requirements.  
This will operate in conjunction with the 

TABLE 2 – PERFORmAnCE ImPROvEmEnTS AChIEvEd

Innovation Target

1    Primary energy consumption 
for typical dwelling

28,920 kWh 70%
66% with CHP  
and Biomass

55t CO2/unit 50% 37%

165L/person/day 30% 33%

£1,499 / m2 25% 37%

Phase adjusted 20% 18%

9 defects per unit 100% 94%

50 m3/unit 50% 65%

Include 20% affordable 
homes in the GMV 

development 
20% 35% for Phase 

Provide 4,000 m2 of 
mixed use space in 

GMV 
n/a 1,180 m2

Achieve EcoHomes 
‘Excellent’ rating for all 

homes 

EcoHomes 
Excellent 

‘Excellent’  
achieved for all 

homes

2   Embodied energy for typical 
dwelling

3 Water consumption

5 Construction duration

8 Integration of tenures

9 Promotion of mixed use

4  Construction cost (excluding 
infrastructure and land)

6  Construction defects at 
practical completion

7  Reduce the amount of 
construction waste 

10  Positive encouragement of 
sustainability

Initial 1999 
Benchmark

Improvement 
target

Current 
achievement

It is important that operational arrangements are put in 
place to ensure that energy costs to residents are competitive 
with more conventional domestic solutions.

Energy is provided to all homes from combined 
heat and power facilities. These are contained 
within sound-proofed enclosures in the energy 
centres © Countryside Properties
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delivery of the community centre on the 
next phases).  The development now has 
nine commercial units; five of these are in 
active use and occupation of the remaining 
units is likely to follow shortly.

A part-time community development 
manager was appointed to the project about 
six months before the first residents moved 
in.  This role helped establish close links 
between the Greenwich Millennium Village 
residents, the onsite school, and health 
centre.  A play strategy for children of all 
ages was prepared in consultation with the 
residents and is now being implemented. 
Grant funding has been secured to fund 
works to improve the outdoor football pitch 
at the Millennium School and the school’s 
facilities are also used for a popular parent 
and toddler group. 

As more residents have moved in, 
the role of the community development 
manager has given way to more formal 
resident involvement in running the village.  

There is a thriving residents’ association 
and a number of residents are now board 
members of the management company.  
An active residents’ internet forum works 
well in encouraging residents to organise 
community events and manage car sharing 
and child care, for example.

Research into their attitudes and 
expectations has shown consistently 
that residents support the concept and 
the ethos of the village.  Many residents 
appreciate the development’s sustainable 
design features.  They enjoy being a part 
of what they consider to be a special 
community.  The innovative masterplan 
design, based on the concept of a 
pedestrian street running through the 
village, helps in this respect.  It is also 
clear that many residents do not use their 
cars during the week and enjoy having 
the options of cycling, walking, or public 
transport.

WHAT NEXT?
The original plan was to produce 1,377 
dwellings over four phases.  Phases 1 and 2 
are now complete, with 1,100 properties – 
more than was originally planned.  

Phases 3 and 4, which are expected to 
contain about 1,800 units, are on hold until 
issues about noise from the adjacent wharf 
can be resolved.  Once work continues, 
the lessons learned from the first 10 years 
should help to guide these later phases 
where even higher standards are expected 
to be achieved. 

The original plan gave careful consideration 
to integrating affordable housing for rent 
with private housing for sale.  Approximately 
20% of the dwellings in the first two phases 
are designated as affordable housing.  

This proportion is expected to rise to 
about 30% of the total number of dwellings 
with future phases.  All the housing has 
the same external appearance, although 
the dwellings differ internally to reflect the 
different specifications required for affordable 
and private housing.  Affordable homes are 
generally clustered in groups of around six 
dwellings spread throughout the village. 

Attempts to bring commercial life to 
what is predominantly a residential area 
proved an important challenge for the 
project.  Commercial space for shops and 
restaurants was included in the buildings 
around the village square.  These offer 
neighbourhood shops and a village centre 
which is used by the Residents’ Association 
(and the management company until 
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There is an ecology park overlooked by some of the village appartments. The park is rich in biodiversity, 
has viewing platforms and a dedicated trust to manage it © Homes and Communities Agency


