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The Bower Community by Bright Green Futures Ltd

Prepared by Dr. Steffie Broer, Director
and Dr. Larch Maxey, Director
with input and approval by the Bower Co-Builders

Please note: This Sustainability Action Plan is written for the
Bower Co-builders as a document wherein they state their
commitment to sustainability. The document further contains
much information that will help the Bower Co-builders on their
journey of achieving the challenging targets. We will also
planning to publish this document to inform and inspire others
to do the same. This document will also be submitted as part
of our planning application to co-build 14 homes and a
community hub to for the Bower Community. To make it easy
for the planning department all information relevant to policy
and other commitments have also been written up in the
Sustainability Strategy, which is a summary of this report.
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Executive Summary
The Bower Community Group, a group of self-builders looking to develop a a former car repair yard into 14
homes with work spaces and community hub and shared gardens. The land located at 79a Grove Rd,
Fishponds, Bristol.

The wish to live sustainable and beneficial lives is the core reason why the Bower Community
Group has formed. It is an inspiring group of people who believe that by building their own homes
and community together and then living together, they can take their ambition to live more
sustainably and to benefit the world much further. The scheme was initiated by Bright Green
Futures Ltd, a social enterprise with the vision to empower eco self-build communities. People in
this group were specifically selected based on both their commitment and wish to live sustainable
lifestyles and based on how living here will help them in their professional and personal
circumstances.
The core themes of the development are:
1. Eco-friendly living - living in harmony with the planet
2. Community living - living in mutual support to allow each other to flourish and to support each
other in our desire to benefit the world
3. Affordable housing - Making sustainable and community focussed living available to people
on a wide range of income.
Bright Green Futures informed and went through the options of sustainable living and construction
with the co-builders and on this basis the group made their decisions about the design and future
living arrangements. Out of this the Sustainability Action Plan and Sustainability Charter evolved.
As part of the Sustainability Action Plan we compared the achievements of the Bower with the
most advanced Sustainability Flagship Projects. We find that the Bower Community in Fishponds
will be a unique show case of sustainable community development which in terms of its
sustainability credential is unprecedented.
Sustainability and community are taken to another
level - beyond the glass ceilings of what conventionally seems possible.
Sustainability is not just about environmental sustainability, but also economic and social sustainability and
sustainable solutions must meet all three elements in a balanced and optimal way. Our core theme is making
sustainable lifestyle choices easy. We take our role as developers of this site further than the construction
process alone and investigate what happens when we look to influence the way people live at the Bower in
perpetuity.
The strategy is based on a detailed analysis is what is possible, assessing the carbon emissions reduction
potential, costs and wider implications for people and planet. Rather than simply taking responsibility for
delivering sustainable buildings, we see our responsibility and positive impact can be far reaching when we
look at opportunities during the whole build and also during the occupancy and use of the buildings over their
lifetime. We investigate opportunities not just for changing buildings but changing lifestyles. The Bower cobuilders1 and Bright Green Futures want this project to be an example for the world that can be replicated
elsewhere. We see our responsibility as world citizens to care for our planet. The Bower Build will not only
provide us with beautiful homes and a great community, this project is also a contribution we can make to
sow the seeds for humanity to take responsibility for our planet and its climate.
The main sustainability solutions are:
I.

All homes are zero carbon in energy use achieved through combining passive house design, maximising
solar PV generation on site prioritising renewable energy amongst purchased energy and Plan Vivo
Carbon Offsets.

We here use the term co-build interchangeably with self-build to emphasise the importance of community building
within every stage of this development, from its inception and design, to construction and occupation. The process of
coming together to build homes affords innumerable opportunities for mutual support and empowerment and these will
be enhanced at every opportunity.
1
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II. A robust Travel Plan implemented by a permanent
kg CO2e emission reduction per resident per yr
Travel Plan Coordinator, with features including
1200
mandatory car pool scheme, cycle parking and
sustainable transport information provision.
III. A combination of ethical food education, shared meals
900
and communal food sourcing.
IV. A commitment to recycle 90% of recyclables collected
by the Bristol City Council.
600
V. Reduced impact of the construction phase through
efficient use of building material and choosing low
impact building materials such as FSC timber over
300
high impact materials.
VI. Ample opportunities to work on site, and a 69%
increase of jobs on site through the development.
VII. Enhanced ecological and wildlife features and urban
0
drainage.
VIII.Passive house design principles providing future
proofing to a changing climate.
IX. Water consumption down to 35m3 per bedspace per
yr.

We combine the most advanced sustainable construction and sustainable living features with the
empowerment and enthusiasm of an ethical co-build project. Through this we calculate carbon
emission reductions that are a 22 fold as much as what would be delivered purely by meeting the
20% renewable energy requirement2 . It will lead to ecological and carbon footprints that are likely
to be lower than those of the most pioneering projects in the UK. If this was not enough, this is
also achieved on a budget that is affordable to many first time buyers, without the housing quality
compromise seen on many affordable housing schemes.
In addition to the carbon emission reductions we also deliver many long term economic and social
benefits. We compared the Bower Build with the most advanced and pioneering sustainable and
community focussed housing projects using the following criteria: advanced eco-build spec (zero
carbon or similar), sustainable lifestyles made easy, communal garden at the heart of the design,
community hub/room owned by resident community, coherent and personalised design,
empowerment through co-build, affordable, on-site job creation/ethical business hub. From this
exercise we conclude that the Bower combines many lessons and success stories from other
projects and delivers in each of the categories we judge as most important pillars for the building of
a sustainable community. This is the first project in the UK that delivers pioneering performance in
all of the categories and we very much hope it won’t be the last! In responding to the various policy
documents the co-builders, design team and Bright Green Futures and The Bower Community will
create an exemplar development with embedded sustainability measures that make sustainable
lifestyle choices the default.

A detailed description of the calculation and all assumptions can be found in the Sustainability Action Plan submitted
with this application.
2
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1. Introduction
This report has been prepared by Bright Green Futures Ltd for The Bower Community Group, a group of
self-builders looking to develop a a former car repair yard in Fishponds, Bristol, into 14 homes with work
spaces and community hub and shared gardens. The Bower self-builders wanted to know what action they
can take to make their planned development as sustainable as possible.
The wish to live sustainable and beneficial lives is the core
reason why the Bower Community Group has formed. It is an
inspiring group of people who believe that by building their
own homes and community together and then living together,
they can take their ambition to live more sustainably and to
benefit the world much further. People in this group were
specifically selected based on both their commitment and
wish to live sustainable lifestyles and based on how living
here will help them in their professional and personal lives.
Further, the proposed strategy is based on exceeding Bristol
City Council (BCC’s) sustainability and climate change
targets.
We invite you, the reader, to join us on this adventurous
journey taking sustainability all the way. It has been a privilege
to work with such a committed group of people and to be able
to truly put social and environmental objectives at the core of all
decisions. Bright Green Futures hopes this report will inspire the Bower residents, BCC staff and all other
readers. Step by step, let’s change the world together!

1.1 Background
The Site is shown edged in red on the attached
plan and is located at 79A Grove Road, Fishponds,
Bristol, BS16 2BP, within the cul de sac at the end
of lower Grove Road. Grove Road itself is
accessed directly from Fishponds Road (A432), an
important primary distributor road linking central
Bristol to North East Bristol. The site is within
walking distance of main bus routes, local
amenities, cafes, bars, restaurants, UWE St
Matthias Campus, and, the Grade II registered
Oldbury Court Estate and Parklands (see the
project’s Transport Statement and Travel Plan for
further info on location and links to amenities and
transport infrastructure).
Our proposed development could be of significant
strategic importance to the City of Bristol. It serves as a flagship development during the year the Bristol is
European Green Capital. Its social, environmental and economic sustainability credentials will be unrivalled
in the city. and nationally This strategy describes how this will be achieved.
The unique features of this development that allow it to exceed social, environmental and economic
sustainability credentials of a conventional development are:
1.
Self-building.
2.
The community is in charge right from the start.
3.
Empowerment from start to finish throughout to occupancy.
4.
Mixed use development with employment and recreational spaces integrated with residential living.
The Bower Community Group is taking the lead on the development of this site to help bring back into use
this once thriving industrial yard. Currently, and for the last 20 years most of the buildings have been derelict
and the western end of the yard has been hired by Hendy’s Yard to store old vehicles for parts. One unit its
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till operated commercially. An active business run by the site’s current owners, tow brothers, performing carbody repair work and looking to retire, resulting in their with to sell the site.
In keeping with the Bower Community’s sustainable development ambition, embedded sustainability sits
alongside high quality design as key prerequisites for the development of this site. Central to the sustainable
development strategy is to ensuring that sustainable lifestyles choices are easy for residents to make and
that sustainability measures are embedded in the development. Through this objective we can go beyond a
tick box exercise to meet a standard such as the Code for Sustainable Homes or similar. Rather, we can
achieve sustainability targets far beyond what is possible with meeting any individual standard. The strategy
is also based on cutting edge, award winning peer reviewed research by the authors of this report looking
into how super sustainable low carbon communities can be developed in the UK.
In order to embed sustainability into the design we have drawn on the expertise of a design team which
includes Gordon Clark Architects, Piers Sadler Consulting, Acorn Ecology, Phil Jones Associates, and
Geosmart Information. This report summarises the key aspects of the Sustainable Development Strategy
and should be read in conjunction with the other documents submitted with the site planning application to
obtain further detail on the following issues:

•
•
•
•
•
•

Design and Access Statement – Gordon Clark Architects
Ecology Assessment and Wildlife Strategy – Acorn Ecology
Flood Risk Assessment and SUDS Report – Geosmart Information
Sustainable Transport Strategy – Phil Jones Associates
Sustainable Travel Plan – Phil Jones Associates
Energy Statement - Piers Sadler Consulting

Discussions have also been held with officers of BCC to ensure the proposed measures are in accordance
with their requirements.

1.2 Report Structure
The next Section, (Section 2) describes the context, why developments often fail to truly meet their
responsibility to the planet, how we are planning to address this, the applicable policies and how the eco
self-build approach by default significantly enhances the delivery of sustainability targets. Section 3 explains
our chosen approach: Making sustainable lifestyle choices easy, and details how this approach will enable a
beneficial and truly sustainable community. Section 4 presents a quantitative and qualitative analysis of key
options and their ability to deliver and exceed policy and sustainability targets. Section 5 provides a summary
of the chosen measures.
The report is structured in a way that each section can be read on its own, thus allowing each Bower selfbuilder to seek guidance for a particular topic as and when needed. It also supports BCC staff to check that
we have met and exceeded the policy of a particular topic area. Due to this and the interdisciplinary nature
of this study there are repetitions in the report. Such repetitions may be a helpful tool for furthering the
understanding of sustainability amongst the audience.
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2. Context
2.1 The Benefits of Achieving “Real” Sustainability
Achieving sustainability is most peoples’ ambition, but rarely ever achieved - it’s no simple task, but requires
a thorough assessment of the full financial, social and environmental implication of each decision, and
identifying solutions mutually beneficial to, in case of housebuilding, the developer, local community, future
residents and our global environment.
Typically, in property development local and national policy dictates how sustainability is to be achieved and
developers aim to tick the boxes at minimal expense. The Bower Community group place sustainability at
the heart of all decisions, rather than making it an add on and is committed to see the difference they can
make through the site’s development and operation.
This report assesses how this can be achieved. The recommendations put forward have the following
benefits:

1.

Benefits to the Planet

Preventing climate change, reducing resource use and pollution will protect ecology and the global economy
in the long term, stimulating innovation, presenting a model for future developments, supporting sustainable
technologies, products and approaches.

2.

Benefits to the Bower Future Residents

Future residents will live in healthy homes which are affordable to heat, have fresh local food readily
available, with access to local jobs, public transport, and walking and cycle routes.

3.

Benefits to the Neighbours and the People of Bristol

a)
Local employment: Self builders tend to employ small local businesses and self-employed
individuals. Further they are more likely to choose local building materials than conventional developers. This
will generate more local employment than conventional developments would, and keep the money circulating
in Bristol’s local economy, through enhanced local multiplier effects3 .
b)
Neighbourhood increases in attractiveness: When proactive people who care for their
neighbourhood and the planet move into a local community this tends to raise the overall attractiveness of
the whole area. We can see this in Ashley Vale in St. Werburghs, where the self-build community in the Yard
has resulted in property prices rising faster than anywhere else in Bristol. It became THE place to be. Other
eco housing and self-build communities around the world have had similar effects, enhancing the benefits of
more conventional housing4 .
c)
Taking pride: Being a neighbourhood or city with a flagship eco-community development is
something everyone can take pride in. Neighbours, the council and the self-builders work together to enable
it to happen.

2.2 Sustainability and Climate Change
Achieving sustainability is about leaving a positive legacy for future generations. The difficulty with this
definition is that it is open to interpretation of what that means. Without real quantifiable targets it is difficult to
assess whether a development is truly sustainable or not. The proposed development aims to overcome this
problem through assessing residents’ life cycle impacts and carbon emissions.
Climate change is widely recognised as the world's greatest environmental challenge. Facing this challenge
is a global imperative central to achieving sustainable development, as current human activity threatens
irreversible damage to the planet's carrying capacity, with potentially devastating effects for future
generations.
3
4

http://www.amiba.net/resources/multiplier-effect/
http://www.gov.scot/Publications/2010/06/01113008/3
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The Figure to the right is taken from IPCC’s fourth assessment
report5 and shows projected surface temperature changes for
the early and late 21st century relative to the period 1980–
1999, under three different scenarios assuming different
emission forecasts, from business as usual (bottom) to a high
level of global responsibility taken globally for social,
environmental and social sustainability, including improved
equity and development of clean and efficient technology. This
figure clearly shows that the world’s climate will be very
different by the end of the century under any of the scenarios,
and how important it is that we act now, to have a chance to at
least minimise the terrific consequences. This conclusion is
amplified by more recent research, such as that reported in the
IPCC’s fifth assessment report (2014)6 and more recent
papers such as Hansen et al (2015)7, but which do not provide
a picture to graphically display the consequences.
Human emissions of greenhouse gasses are driving climate change. As carbon dioxide (CO2) is the most
significant of these gases, we use CO2 or carbon dioxide equivalent (CO2e) emissions to measure emissions
and for simplicity refer to them as Carbon emissions. Reducing carbon emissions can mean tackling climate
change, using less resources, causing less pollution, wasting less, reducing fuel poverty and protecting
biodiversity. The amount of carbon used is therefore a good indicator of the degree of sustainability
achieved.
Choosing this indicator enables comparing like with like. It permits choosing priorities between recycling,
installing renewable energy, sustainable transport solutions and green building materials. By combining this
with a financial feasibility analysis it allows to prioritising investments to deliver the greatest sustainability
achievements.
Based on the IPCC’s findings the UK government has committed to 80% carbon emission reductions by
2050 of our 1990 levels. Bristol City Council is also committed, through the Core Cities Climate Change
Declaration and the Climate Change Act 2008, to this 80% reduction in CO2 emissions by 2050. As this is a
pioneering development it is our aspiration to take carbon emission reductions as far as we possibly can and
to become a major contributor to a low carbon economy in the long term, supporting the achievement, or
surpassing of these targets.
Rather than limiting our achievements to regulated emissions (as required by local legislation and detailed in
the Energy and Sustainability Practice Note 2012), we remain open to all areas where emissions reductions
can be achieved. Desai (2005)8, for example, found that in a typical UK home built to current building
regulations, only 11 per cent of the carbon emissions are generated by direct energy use (heat and power)
in the home itself. This highlights the importance of measures house builders can take to encourage
emissions reductions in the other areas which contribute the remaining 89 per cent of UK residents’
emissions. In this report we explore the potential of such measures.
Other environmental and social considerations and a thorough life cycle costing analysis enable us to ensure
that the proposed solutions do not only achieve sustainability in terms of climate change mitigation, but do
also deliver additional benefits to the future residents of the development and its existing neighbourhood, the
local economy and ecology.
In this report we explore how far the Bower residents can take their responsibility to our planet whilst
delivering social, environmental and economic sustainability locally.
IPCC 2007 available at http://www.ipcc.ch/publications_and_data/
publications_ipcc_fourth_assessment_report_synthesis_report.htm
5

6

https://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full.pdf

7

http://www.atmos-chem-phys.net/16/3761/2016/acp-16-3761-2016.pdf

Desai, P. (2005) Creating low carbon communities –taking a lifestyle and infrastructure led approach, Bioregional,
London, UK.
8
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2.3 Bright Green Futures
Bright Green Futures Ltd, was founded by Steffie Broer, following 8 years of
sustainability consultancy with Verco. Steffie had co-founded the nationally
renowned eco self-build housing community The Yard, St. Werburghs, Bristol,
where she built her own home and was working as a sustainability and
sustainable energy advisor on several large construction projects such as Bath
Western Riverside for Crest Nicholson. Steffie always had a wish to put
sustainability right at housing developments’ core. Whilst Steffie appreciated the
emerging policy environment largely targeting the energy efficiency and renewable
energy integration of homes, she suspected that it would be possible to go much further when looking at all
opportunities for enabling sustainability and carbon emission reduction in new housing developments.
Steffie’s award winning Ph.D. research proved that with the Bright Green Futures’ approach to building eco
self-build communities it is possible to achieve lifetime carbon emission reductions approximately 10 fold
greater than those achieved with the same money using a conventional approach such as Code 6 of the
Code for Sustainable Homes or local councils’ renewable energy targets (Broer and Titheridge, 20099). This
innovative approach makes living a truly sustainable lifestyle far more affordable. Furthermore, this research
found that the eco self-build approach has many additional advantages for both residents and wider
sustainability objectives. Because the findings were so stark in their potential to make a significant
contribution towards solving climate change, Steffie decided to give up her academic career and set up
Bright Green Futures, with the ambition to pilot this approach as a business and thus work towards
transforming the building industry and new build construction practices in the UK.
The first development Bright Green Futures embarked upon was the Courtyard, Lower Cheltenham Place,
Montpellier. It is the first purpose built co-housing development in Bristol and has been hugely successful. It
won the second price the best large project in the South West of the Energy Efficiency and Retrofit Awards,
and Steffie won the South West Energy Efficiency Champion Award being the driving force behind it. It
comprises Bristol’s only homes A-rated for energy efficiency and environmental impact on their EPC.
Larch Maxey joined Bright Green Futures as a director in 2013, having been a founding director of the
ground-breaking Lammas ecovillage (2005-2009), the lead initiator of Wales One Planet Development policy
(2010)10 and director, then Chair of the Ecological Land Cooperative which also created affordable rural
smallholding communities (2008-2013). His practical work in creating affordable sustainable communities
draws on over 20 years’ research, with 60 academic and popular publications, including post-doctoral
research into Low and Zero Carbon Housing, lecturing on the Centre for Alternative Technology’s
Environmental Architecture MSc and a co-edited book on Low Impact Development. This extensive research
and practice led Larch to the same conclusions as Steffie: that co-build offers significant potential to deliver
the most affordable, sustainable communities when sustainability is embed into every aspect of their design,
development and operation.
Larch has supported Steffie as the initiator of the Bower Project through finding the land and bringing the
Bower Community Group together. Both plan to build homes and live in the Bower community with their
families, as they see that building sustainable community does not stop when the houses are built, but much
is to be achieved after moving in when the community starts rooting itself and many decisions about
sustainable lifestyle choices are made. All residents have been selected on the basis that they are aligned
with this ambition of wishing to live sustainable lifestyles and bringing further benefit to the world.

Broer S and Titheridge H (2009) “Enabling low-carbon living in new UK housing developments”, Management of
Environmental Quality, Emerald Group Publishing Limited, Vol. 21 No. 1, 1477-7835.
9

10http://gov.wales/topics/planning/policy/tans/

tan6/%3bjsessionid=j1s9MjQTj0PD2GhS4LTsVnFLnrwWp24KJKHyFnJrKTw9vzPTjm8c!320120316?lang=en
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2.4 Bristol Core Strategy
Several planning policies are relevant to the development, with perhaps the most important being the Bristol
Core Strategy (BCS) (adopted June 2011). The table below lists the key policies addressed by this
Sustainability Action Plan, together with the sections where we address how these policies will be met and
exceeded. The main components listed in the Bristol Core Strategy that will help deliver a sustainable and
low carbon community are:
BSC 5 Housing Provision
BSC 5 concerns the delivery of housing in the city. There is significant demand for housing in Bristol and the
aim is to deliver this with as little need for greenfield land as possible. Building on brownfield sites is
preferable.
Self-building is specifically mentioned in BSC 5. The policy states that “the council will facilitate delivery of
homes working with its partner organisations, particularly in areas of change and regeneration, and where
appropriate will support other mechanisms including self-building and community land trusts.”
We address BSC 5 by having chosen a brownfield site and by our approach to housing density as described
in section 4.8 Design. Although self-building generally has many sustainability benefits, our specific approach
to self-building detailed throughout this report extends the delivery of sustainability much further.
BSC 8 Delivering a thriving Economy
BS8 is about delivering a thriving economy throughout Bristol. The specific policies within BSC 8 that relate
to the Bower project and its contribution to a thriving, environmentally and socially sustainable economy are
described in Section 4.12 Delivering a Thriving Economy.
BSC 9 Green Infrastructure
BSC 9 seeks to protect, provide, enhance and expand Bristol’s green infrastructure assets. It recognises that
these assets contribute to quality of life, providing recreational and visual amenity, supporting the mental and
physical health and systemic wellbeing of local communities. They also present opportunities to protect and
enhance biodiversity, provide green travel routes, mitigate and adapt to climate change and grow local food.
How we have sought to maximise green infrastructure and its benefits is described in section 4.7 Natural
Habitat and Wildlife, and section 4.8 Design, as well as in the Ecological Appraisal and Bat Scoping Survey.
BSC 13 Climate Change, BSC 14 Sustainable Energy and BSC 16 Flood Risk and Water management
BSC 13 and BSC 14 address the reduction of the development’s climate change impact through energy
efficiency measures, renewable and low carbon energy generation and low carbon transport solutions.
BSC 13 also addresses the adaptation to a changing climate through measures that provide resilience to
flooding, drought and heat waves. These measures include houses designed to prevent overheating, water
conservation and flood prevention. BSC 16 goes into further detail on flood resilience and prevention
measures. How the Bower community is intending to address and exceed the requirements of BSC 13 and
14 is described in Section 4.1 Zero Carbon, Section 4.2 Sustainable Transport, Section 4.6 Sustainable
Water, as well as the Energy Statement, Flood Risk Assessment and Sustainable Urban Drainage Strategy.
The latter two documents also outline how the project addresses BSC 16 Flood Risk. Overall this
Sustainability Action Plan goes further than these policies’ requirements and, for example, provides a
qualitative and quantitative assessment of the contribution food, waste and building material choices can
make to minimise climate change impacts.
BSC15 Sustainable Design and Construction
This policy aims to ensure that all homes are designed and constructed to minimise their environmental
impact, and contribute to meeting targets for reductions in carbon dioxide (CO2) emissions. Measures
additional to BSC 13, 14 and 16 include waste and recycling during construction and in operation, minimising
the environmental impact of building materials, and measures to enhance biodiversity through design. We
address the Bower’s approach to minimise the impact of building materials upon the environment and
climate change in Section 4.5 Sustainable Materials and Section 4.8 Design, and its approach to enhance
biodiversity in section 4.7 Natural Habitat and Wildlife as well as the Ecological Appraisal and Bat Scoping
Survey.
BSC 17Affordable housing
This policy addresses how affordable housing is to be met by developments in the city. The Bower’s
approach to affordable housing is detailed in Section 4.9 Affordability.
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2.5 Climate Change and Sustainability Practice Note 2012
This practice note offers advice on the implementation of policies BCS 13-16. Collectively, these form a suite
of planning policies relating to climate change and sustainability. This document has a holistic focus towards
creating sustainable communities and addressing climate change. It provides targets and advice on
sustainable energy solutions (energy efficiency and renewable energy), as well as measures to ease
adaptation and develop resilience to a changing climate (addressing overheating and flood risk, water
conservation, green infrastructure), and other sustainable design and construction considerations (e.g. waste
& recycling, building materials, flexibility & adaptability and biodiversity).

2.6 National Policy on Self Build
The Department for Communities and Local Government (DCLG) has recognised the myriad benefits that
the self and custom build provides, including:
• Helping address the nationwide housing shortage as this sector is more resilient to market and
wider economic fluctuations than volume housing
• Helping families on modest incomes get onto the housing ladder, as self-builders typically pay
70-80% of market value for their homes.
• Boosting the local economy with each new self or custom built home sustaining seven construction
jobs for a year on average. Most self-builders hire local sub-contractors, craftsmen and
tradespeople and purchase building materials locally, creating multiplier effects within the local
economy. Furthermore, the process of community self-build maximizes the learning, empowerment
and future employment opportunities of all involved, as illustrated by the “Zenzele self build project

in Bristol, where “the majority of the self builders were unemployed at the start of the project
and all but one had found work by the completion of the project in 1985. A survey was carried
out of these same self builders in 1993 and all were still in work” 11. Similar results can be
shared from the Yard, St Werburghs and the Courtyard, Montpellier.
• Self-builders tend to make their homes more sustainable. For example, they often invest in
additional insulation, pay attention to the detailing, so avoid the gap between designed and
actual performance figures experienced by most homes and include green technologies to heat
or power their homes.
• Self and custom builders create stronger and more cohesive neighbourhoods. Self-builders rarely
move; they become pillars of local communities.
• Custom or self-build projects are built by people who have different objectives than the overriding
need to make a profit. Most other forms of new housing are built by profit driven speculators, so the
homes are frequently bought to rent by foreign investors.
In recognition of these benefits, DCLG led the development of the Self-build and custom housebuilding act
2015 to support this sector. At present just over 10,000 homes a year or 8% of homes are built this way in
the UK. The Government wants to see this figure at least double. And, in time, it would like to see the UK
matching the levels of self and custom build housing that are delivered in most other nations, typically 30 to
50%.
This is to be delivered through The Self-build and Custom Housebuilding Act 201512. The Act requires Local
authorities in England to research demand for self-build plots in their area and from 1st April 2016 they have
been legally obliged to maintain a list of people and groups interested in building their own homes. The Act
also places a duty on councils to "have regard to" their register when carrying out their planning, housing,
land disposal and regeneration responsibilities and to implement measures to meet demand such as selling
serviced plots.
The act has been put in place because it is recognised that without policy support, the self and custom build
sectors would not grow. The community self-build projects with the greatest potential to deliver sustainability
benefits face many obstacles, as evidenced by the fact that until this Act/policy support only a handful of
such UK projects have been brought forward. However, these policy mechanisms will come in too late for the
Bower Project. Ours will be one of the few projects to succeed without incoming policy support. This will
mean that Bristol will be a pioneering town, hosting the most eco-friendly community self-build project yet to
11

(http://www.communityselfbuildagency.org.uk/about.html#the-agency-s-role)

12

http://www.publications.parliament.uk/pa/bills/lbill/2014-2015/0078/15078.pdf
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exist in the UK. The Bower can then serve as a case study helping the council formulate policy to replicate its
success and learn lessons from it. Bright Green Futures and the Bower co-builders are delighted that we are
able to contribute to our great city in this way, and are keen to build a mutually supportive relationship with
Bristol City Council and to team up in our joint effort to create great communities and to benefit the planet.

2.7 Self-Build and Sustainability
There is a genuine appetite and aspiration for sustainability in the homes of the self-builders. As opposed to
people purchasing homes, self-builders are in a position to choose the sustainability technology of their
home and these cost far less when installed during construction. Self-build homes are consistently the most
energy efficient housing as self-builders have a long-term interest in ensuring low running costs, whereas
profit-driven housing is focused on reducing build costs to maximise short-term profit (Brown et al (2013)13 ,
DCLG (2011)14 , NaSBA (2011)15, Parvin et al., (2011)16, Pickerill and Maxey, (2009)17 They take pride in
designing and building their home and therefore often wish to do it in an ethical and high quality way. The UK
Government have previously asserted that self-built homes are likely to be environmentally sustainable
(DCLG, 2011), and there is a raft of literature which further supports this (Brown et al., 2013; NaSBA, 2011;
Parvin et al., 2011).

2.8 Community Build
Research shows conclusively that community self-build projects achieve affordability, local economic
prosperity, community, and environmental sustainability simultaneously as these elements become mutually
reinforcing (Broer and Titheridge, 201018 ; Heffernan, 201419). Group self-build offers the advantage of
stimulating demand, sharing information and raising awareness of sustainable and low carbon solutions,
sharing resources and building strong relationships and community organically through the build process.
Self-building in community means that each of these themes is taken to another level than with individual
self-builds.
Environmental Sustainability: Community self-build schemes take the sustainability achievements of selfbuild to another level, as they are able to share best practice, sustainable product sourcing, etc. and this is
particularly the case for community self-build schemes, such as the Bower, where self-builders were selected
specifically for their commitment to sustainable living. By default building communities rather than homes
results in many more sustainable living structures and therefore a lower carbon footprint. These include
sharing facilities and resources, sharing cars, reduced travel needs, etc. These will be described and
analysed in more detail in the following sections.
Local economic prosperity: Economically, building communally is an empowering process and many selfbuilders go on to set up their own business once they have built their own homes, thereby continuing to
benefit the local economy (e.g. see http://www.communityselfbuildagency.org.uk/). Living in a community of
proactive people with a can-do attitude in the face of meeting a challenge means that often people team up
to form businesses within the community. During their build they have developed confidence and
entrepreneurial skills and have had the opportunity to design in work spaces into their home. At the Bower

Brown, S., Cerulli, C., Stevenson, F., Ash, C and Birkbeck, D. (2013) Motivating Collective Custom Build. Sheffield:
The University of Sheffield School of Architecture.
13

14

DCLG (2011) Laying the Foundations: A Housing Strategy for England. London: DCLG.
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Parvin, A., Saxby, D., Cerulli, C. and Schneider, T. (2011) A Right to Build: The next mass- housebuilding industry,
Sheffield, University of Sheffield School of Architecture.
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Maxey, L and Pickerill, J (2009) Geographies of Sustainability: Low Impact Developments and Radical Spaces of
Innovation. Geography Compass 3/4 (2009): 1515–1539
17

Broer S and Titheridge H (2010) Eco-Self-Build Housing Communities: Are They Feasible and Can They Lead to
Sustainable and Low Carbon Lifestyles?, Sustainability 2010, Special Issue on Sustainability and Consumption, 2(7),
2084-2116
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Heffernan, Emma, et al. (2014) "GROUP SELF-BUILD HOUSING: THE POTENTIAL TO DELIVER ZERO CARBON
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we have designed in additional work spaces in the hub for those yet undecided and for those not having
access to the additional finance to increase the size of their homes. This increases affordable access to work
spaces within the residential development, ensures efficient use of space and other resources and naturally
fosters community, collaboration and cooperation as people share work spaces.
Affordability and community: Financially, for two thirds of Bower residents this scheme represents their
only route to home ownership. It avoids poor quality housing and creates communities where people care
and look out for each other. Combined with better quality housing, this increases residents’ quality of life. In
community self-builds a different, more community-minded and sustainable way of living becomes possible.
For example, through the process of developing their plans and building the group to date, Bower residents
have agreed that they see themselves as co-builders, rather than self-builders, indicating the high level of
reciprocity and community that this scheme is already generating amongst the group and which they wish to
share with their wider communities across Bristol.

2.9 Monitoring and Public Scrutiny
This is not simply a wish list of nice to haves. The Bower Community and Bright Green Futures commit to
regularly monitoring residents’ carbon footprint and achievements against targets. This report will be
published publicly and shared with key national self-build organisations and individuals as one way to inspire
and expose ourselves to much valued constructive feedback and suggestions.
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3. Approach: Making Sustainable Lifestyle Choices Easy
3.1 Design Process
A design workshop was held with the co-builders in August 2015 facilitated by Gordon Clark from Gordon
Clark architects. The aim of the meeting was to draw the design team together around the common ambition
of delivering an exemplar sustainable development and to brainstorm the key sustainable development
issues and opportunities. This workshop formed the basis for the Bower Co-Build Community Sustainability
Charter, which sets out clearly for future residents the sustainability measures that have been included in the
scheme and what they offer to the residents. Smaller design workshops, on specific topics such as
renewable energy generation and sustainable urban drainage system (SuDS), were held subsequently to
clarify design integration, cost and delivery for each topic.
Setting out the sustainability agenda as a prerequisite for the scheme has meant that there is an array of
sustainability measures included in the scheme. Where possible these measures have been embedded in
the design with performance standards set where appropriate. This rigour has enabled integrating
sustainability fully into all design decisions.

.

3.2 An Exemplar for Sustainable Lifestyles
The approach to sustainable development at the Bower is to produce an exemplar development that makes
it easy for residents to make sustainable lifestyle choices. In order to achieve high levels of environmental
performance whilst simultaneously benefitting the community, we base the choices on a thorough analysis of
how financial resources can be spent to deliver maximum carbon footprint reductions whilst also delivering
additional community benefits.
This does not mean a strict adherence to a code for Sustainable Homes checklist or a similar standard.
Rather it means the careful consideration of sustainability measures that add value to the residents’
experience of living at the Bower that knits into the broader public concern, and particular sensitivity of
existing residents, to health and wellbeing and the protection of the environment. We have chosen this
approach in favour of prescribing that all homes achieve Code for Sustainable Homes Level 6, or Passive
Haus Standard throughout as it enables far greater leverage for achieving sustainability, carbon emission
reductions and one planet living.

3.3 Inspiration and Learning from other Projects
In order to have the greatest positive impact it is important not to reinvent the wheel, but to learn from other
exemplary projects, and see how it is possible to build on their experience in order to pursue our ambition to
go even further. It is also important to learn from projects that have started with the same ambition, but were
not able to follow through. If the Bower project is to succeed in its ambition, we need to know what has
stopped others from doing so and on this basis find solutions wherever possible.
In 2007, the Department for Communities and Local Government (CLG) announced a competition to build up
to 10 eco-towns, which would be zero carbon in their energy use. Each Ecotown received significant
governmental subsidies, through a reduction in land value. Hanham Hall for example, received
approximately £20k per home. Although these projects had the economies of scale to make it easier to
achieve zero carbon, most of them did not succeed in this endeavour. In April 2011, the coalition government
announced that only one of the proposed eco-towns, North West Bicester, Oxfordshire, will now actually be
built to the originally proposed zero carbon standard.. The other proposed eco-towns, will only need to be
built to meet current building requirements, those applied to any new build dwelling, with a limited amount of
added sustainability features.
What is the fundamental reason for such failure? Is it because of the financial crash? Is it simply not possible
to build communities in a way that meets our responsibility to the planet? In order to understand this we
decided to study other projects and get inspired by the most successful.
We found that all the Ecotowns are built by volume house builders, rather than people and communities. The
land for Bright Green Futures’ last project, The Courtyard, was acquired in 2011, and occupied in Jan 2014.
In comparison to any of the developers of the Ecotowns although all the odds were against us:
I.
We were faced with the same commercial realities.
II.
Building six homes rather than a few hundred, we did not have the benefits of economies of scale.
III.
We did not receive any subsidies from the government.
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IV.
We were relative newcomers to house building with much less experience than volume house
builders.
Yet, without making it a target, simply by putting sustainability and people at the core of every decision, we
built zero carbon homes without even trying to do so, whereas the heavily subsidised, Ecotowns, built by
experienced, professional, volume builders, failed to deliver the zero carbon homes for which they have
received significant subsidies.
A key question emerges: Is the Courtyard experience an exception or is it replicable?
To begin answering this question, a scoping survey of flagship projects in the UK and Bristol was conducted
and four projects were shortlisted as those deemed to have greatest sustainability achievements and be
most inspiring. Fortunately, the authors and Bright Green Futures were either directly involved in these
projects or have visited them and know the people who initiated them. This detailed understanding and
analysis is key to being able to break through the glass ceiling and achieve what conventionally seems
impossible.
In addition to the Courtyard, our shortlist of the most inspiring communities are:
BedZED and other one planet living communities
LILAC
Applewood
Ashley Vale Action Group

•
•
•
•

BedZED
BedZED is the UK’s first large-scale, mixed use
sustainable community with 100 homes, office space, a
college and community facilities. Completed in 2002, this
pioneering eco-village in south London suburbia remains
an inspiration for sustainable neighbourhoods.
Bioregional developed the One Planet Living
Communities approach to designing communities and
piloted it at BedZED, and are now replicating it across
the world.
BedZED shows impressive sustainability achievements
and has pioneered many new eco-technologies. The
One Planet Living approach is a holistic approach to
designing sustainable communities. It starts from a
perspective that we have only one planet and need to find a way to live within its carrying capacity. It offers a
great methodology, as the sustainability themes are open to interpretation, allowing flexible ways of
achieving and exceeding expectations, and living within the carrying capacity of the earth. For a group of
people committed to sustainable lifestyles, this is superior to a tick box exercise such as BREEAM or the
Code for Sustainable Homes, which is rigid and where many innovative features go unrecognised. Such a
tick box approach appears attractive to policy makers who wish to ensure profit driven companies keep to
their sustainability promises. However, for sustainability-driven community self-build projects such as the
Lammas Ecovillage (Pickerill and Maxey, 2009, 2010) and the Bower this approach would limit what can be
delivered within their financial means. By opening up to further options, combined with a rigorous
assessment by Bright Green Futures, it is possible to prioritise the most cost effective options and thereby
maximising sustainability within co-builders’ financial means. For the Bower Project we therefore will assess
achievements against this standard. The sustainability categories of the One Planet Living standard are
listed in section 3.4, alongside three additional categories we have added (described below).
The greatest problems at BedZED was probably that the project was significantly over budget. In terms of
building more sustainable communities this is therefore not a model that can be replicated under current
market conditions. As the Bower co-builders have been selected for their passion to live sustainable and
beneficial lifestyles rather than their ability to pay, this is also not something the Bower community can
replicate within its financial means. For the Bower Project we set ourselves the challenge to both be a
flagship scheme for sustainability and to achieve this in a way that housing will be more affordable to the
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residents than it would be on the open market. We thus added the category of affordability to the One Planet
Living standard.
Sue Middleton, a BedZED co-founder and resident shared that the residents like to complain. This is a sign
of disempowerment and lack of proactivity. People who feel disempowered are less likely to take proactive
action to live more sustainably and to benefit the world in their private and working lives. As the cultivation of
such can-do attitude is crucial to our vision for the project we are keen to face and address this challenge
head on. We thus add another category to our assessment process: Choice and Empowerment.
From site visits and desk-based research BedZED’s architecture optimises passive solar design at the
expense community cohesion. Design, therefore, needs to balance environmental performance and
community provision. Such optimisation is essential with no single category emphasised at the expense of
another. A third vital category added to our assessment is Integrated Design.
Needless to say, BedZED is a very impressive development and provides a great inspiration to the Bower
Project. Some of the technologies it has pioneered will be recommended in the relevant sections of our
assessment.

LILAC
The Low Impact Living Affordable community (LILAC), based in
Leeds, is the UK's first urban affordable ecological co-housing
project. It is unique for its combination of both high levels of
sustainability and the low cost of its housing, using the Modcell
Straw Bale prefab building method. In addition to low energy
design features and the use of sustainable and natural building
materials, LILAC also incorporates sustainable living features: 10
parking spaces for 20 homes, a successful car pool, food
growing areas, a common room for communal meals and
gatherings, shared laundry facilities and food storage for bulkpurchased food. In the relevant section below we review the
success stories of each aspect of LILAC and incorporate many of
the solutions that have worked for this community.

Applewood
Applewood was build by HAB
Housing, the company founded
by Kevin Mc Cloud, which has
Happiness, Architecture and
Beauty as its main pillars. We
love the communal garden in the
heart of the scheme that allows
for community events,
recreation, and play space for old and young as well as food
growing opportunities. Applewood is a custom built scheme, so
houses were sold off-plan before construction, with each home
owner selecting from a list of designs, those which most suited their
needs.

Ashley Vale Self-Build Community -The Yard
The Yard comprises 41 homes which surround a shared garden. All homes have been self-built or selffinished and a community of over one hundred residents is thriving, with a large, busy community space for
hire and 3 work units supporting local, small enterprises. Each house is unique and designed and built by
their respective resident. Everyone knows each other and residents actively participate in debates about
their community through a community email account and regular get-togethers and garden parties.
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n this community the homes’ personalised designs bring
out the character and individuality of its residents. It takes
the custom build approach of Applewood much further.
Rather than being granted the choices between a small
number of fixed house designs, residents could make all
the choices about their designs and overall costs to
residents were much lower.
The self-builders bought the land and designed their
community together. They were fully empowered right from
the start and the resulting overall empowerment was
immense. For example, in each house of the original 20
fully self-built homes, there is at least one person who built
their own business of the back of building their home. This
is particularly impressive as at the outset of the project one of the selection criteria was for residents to be in
need of affordable housing and several people where jobless and in receipt of benefits before joining,
echoing the findings of the Community Self Build Agency which has also worked primarily with those in
greatest housing need and the unemployed20 .

The Courtyard
The Courtyard is a six home co-housing
development in Montpellier, Bristol, completed in
2014 and initiated by Bright Green Futures.
Comprising Bristol’s first A-rated houses for energy
efficiency and environmental impact on their EPC,
they have significant levels of eco-technology
features. A community room is used for trainings,
educational purposes, events, movie nights and
communal meals. The Courtyard comprises two
owner occupied homes and four rental flats. It is to
our knowledge the UK’s first 100% community run
scheme receiving no public finance, where the tenants were also empowered to be self-builders and were
invited to design their own interiors - flooring, skirting boards, kitchen, bathroom, and built-in furniture with
Bright Green Futures. The photo to the right shows one of the unique kitchen designs by a Courtyard tenant.
In order to allow future tenants to take ownership
of the scheme and be empowered by it they
were offered to take part in the construction in
exchange for free rent. One aspect that worked
particularly well in our view is the achievement of
an individualised design for everyone whilst
bringing coherence to the scheme through using
a single architect who, with Bright Green
Futures, had ultimate authority over the design.
Thereby it could be ensured that the design of
each unit was supportive of the design for their
neighbouring properties. Having one architect
who worked with each individual it was possible
to bring out residents’ individuality and meet
individual needs, whilst creating an integrated
design which works well as a whole. We are
using this approach for the Bower.

The above projects have been chosen as the most sustainable and courageous sustainable housing projects
in the UK, and we have great respect for the people who are behind their successes. Anything we look to
improve upon at the Bower is by no means a criticism. Due to the pioneering aspect of these projects there
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will always be lessons learned and similarly we greatly appreciate those who come after us and build upon
the lessons from the Bower.
In summary, the features from these inspirational projects we aim to incorporate in the Bower are:
I.
Advanced eco-building specifications: zero carbon or similar
II.
Sustainable lifestyle choices made easy
III.
Communal garden at the heart of the design
IV.
Community hub/room owned by the resident community
V.
Coherent yet personalised design
VI.
Empowerment through self-build
VII.
Affordable
VIII.
Contribution to a thriving economy.

3.4 One Planet Living
The One Planet Living approach is a holistic approach to designing sustainable communities, developed by
Bioregional. It is widely recognised and respected amongst sustainable community pioneers around the
world and has been applied to many of the most advanced pioneering communities globally, including
incorporation into national planning law in Wales21 . It starts from a perspective that we have only one planet
and need to find a way to live within its carrying capacity. It offers a great methodology, as the sustainability
themes are open to interpretation allowing flexible ways of achieving and exceeding expectations, and living
within the carrying capacity of the earth. For a group of people committed to sustainable lifestyles, this is
superior to a tick box exercise such as BREEAM or the Code for Sustainable Homes, where there rigid,
prescriptive nature meas that many innovative features go unrecognised. This would limit what the Bower
Community can do for sustainability within their financial means. By opening up to further options combined,
with a rigorous assessment by Bright Green Futures, it is possible to prioritise the most cost effective options
and thereby achieve more within the financial means of the self-builders. For the Bower Project we therefore
will assess achievements using the One Planet Living Categories. These categories are chosen to assess
how well the project allows residents to live within the planet’s carrying capacity. We have adapted the
assessment by adding three categories: integrated design, affordability and empowerment, as outlined in
Section 3.3 above. We have also changed the category “Health and Happiness” into “Flourishing and
Wellbeing” to mark the subtle but significant difference between seeking wellbeing through creating positive
life circumstances, (e.g. living in your dream home, finding the perfect intimate partner, etc.) and the deeper,
more lasting and meaningful wellbeing experienced through choosing to be an agent of the change one
wishes to see in the world.

Zero carbon homes
Making buildings energy efficient and delivering all energy with renewable technologies
Sustainable transport
Reducing the need to travel, and encouraging low and zero carbon modes of transport to reduce
emissions
Local and sustainable food
Supporting sustainable and humane farming, promoting access to healthy, low impact, local,
seasonal and organic diets and reducing food waste
Zero waste
Reducing waste, reusing where possible, and ultimately sending zero waste to landfill
Sustainable materials
Using sustainable and healthy products, such as those with low embodied energy, sourced
locally, made from renewable or waste resources

21The

Welsh Assembly Government (WAG) passed the original One Planet Development (OPD) Policy within its
Technical Advice Note (TAN) 6 in 2009. Dr. Larch Maxey, one of the present authors was a lead instigator and consultant
on this policy. WAG subsequently published its OPD Practice Guidance in 2012 http://lammas.org.uk/wp-content/
uploads/2013/03/one-planet-development-guidance.pdf. See also the One Planet Council http://
www.oneplanetcouncil.org.uk/
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Sustainable water
Using water efficiently in buildings, farming and manufacturing. Designing to avoid local issues
such as flooding , drought and water course pollution
Natural Habitat and wildlife
Protecting and restoring biodiversity and creating new natural habitats through good land use and
integration into the built environment
Integrated Design
Choosing a design that minimises the ecological footprint whilst facilitating community cohesion
Affordability
Developing a scheme that is accessible within the financial means of most local people
Culture and community
Respecting and reviving local identity, wisdom and culture; encouraging the involvement of
people in shaping their community and creating a new culture of sustainability
Flourishing and wellbeing
Encouraging active, sociable, meaningful lives to promote good health and well being
Delivering a thriving economy
Creating local economies that support equity and diverse local employment and international fair
trade
Choice and empowerment
Using the project as a catalyst for cultivating a can-do attitude so that the beneficial socioeconomic and environmental impact of the project goes far beyond the confines of building
homes.

3.5 Choosing a Target
Targets were set by Bright Green Futures on three increasingly challenging levels and presented to the
Bower Self-builders. Whilst Bright Green Futures itself is keen to work on a project that achieves the highest
level of sustainability it recognised that without the buy in of future residents’ buy-in this won’t work.
Therefore we held a workshop where the group decided which target to go for.

1. Target 1: BASIC
Fulfil requirements of the Bristol Core Strategy and Climate Change and Sustainability Practice
Note and relevant regulations.

2. Target 2: ADVANCED
Exceed the requirements wherever possible.

3. Target 3: OUTSTANDING
• Be a flagship scheme for sustainability, empowerment and long term benefit creation.
• Take climate change responsibility all the way: Reduce residents’ carbon footprint as much as
•
•

possible. Find out how self-builders’ financial resources can be invested to deliver maximum
carbon saving and environmental and social benefits.
At least 50% of self-builders are first time buyers
Commitment of all residents to make the most of the provisions to benefit the world and spread
the message.

Crucial to success is that we simultaneously provide a route into affordable home ownership as well as a
route to living sustainably. We would like to know how far we can reduce carbon emissions within the given
financial constraints of also making this development truly affordable for most. If we succeed at delivering a
flagship eco-friendly low carbon project we can propose a solution that can be replicated nationally and
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globally. If we can do it, everyone can do it. If everyone can do it we have a global solution that is significant
in addressing climate change. This report assesses whether this is feasible.
We would here like to acknowledge and express our gratitude to all those who are offering their help and
have and are providing us with support and encouragement in this endeavour.

3.6 Developing a Methodology
For the purpose of the analysis a comprehensive list of sustainability solutions were assessed in the
above categories.
The relevant sections of the Bristol Core Strategy and Climate Change and Sustainability Practice
Note were allocated to each topic area wherever relevant.
Appropriate sustainability solutions for each topic area were then assessed for their potential to score in the
following areas:
1. Mitigation of Climate Change: Carbon emission reduction achieved over the life cycle of
the measure (measured in CO2e)
2. Environmental impact other than climate change
3. Socio-economic impact
4. Future resilience and adaptability
This detailed and comprehensive assessment, rather than a tick box exercise, allows us to prioritise those
solutions that deliver the maximum benefit overall.
Please note that this is a pioneering approach and is based on extensive award winning doctoral research of
the lead author which generated the data that makes this extensive analysis possible.

3.7 Quantifying Carbon
The UK emission per capita is 11 tonnes of CO2 per
year. The picture displays how much that actually
is. The average UK resident causes emission of
eleven times the volume of the ball displayed on
the picture, which causes irreversible damage to
the planet. It is our imperative to do what we can to
reverse this trend and there are many great
solution to do just that.
To work out what we can do it is good to
understand where these emissions are coming
from. The 11 tonnes of carbon dioxide which each
of us on average is responsible for is the sum of all
CO 2 emissions including buildings energy
consumptions, business and personal travel (air, car, public transport), and the production of all consumables
and materials.
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Desai( 2004)22 produced a simple table were he allocated the carbon emission contributions from each
person to lifestyle categories.
Emission Categories

Energy used in dwelling/home (built to Part L of 2002)

Carbon
Footprint
Contribution
11%

Building Materials

3%

Personal transport

18%

Food

23%

waste and consumer items

13%

Shared services (Total energy for running schools, hospitals,
financial services, etc)

12%

Shared infrastructure (Energy for constructing schools, hospitals,
roads, airports, etc)

20%

total

100%

Out of all these categories, the policy environment only requires housing developments to meet specific
carbon emission reduction targets for energy used in dwellings. Considering this is only 11% of the total
carbon footprint, this begs the question whether there is more we can do with our project and whether there
are other emission categories we can make a difference to through the way we conduct our project.
Looking at Desai’s categories we choose four additional categories for carbon emission reduction to be
included in our assessment.
The final categories therefore are:
1.
Household Energy: the carbon emitted by a home through consumption of energy (electricity and
fossil fuels such as gas) can be influenced through energy efficient design and building integrated renewable
and low carbon energy sources.
2.
Personal Transport: the carbon emitted from cars, and public transport, can be influenced by
choosing a site where people can live close to where they work and by provision of low carbon transport
solutions (car sharing, public transport), or carbon free transport provisions (attractive cycling paths and
walkways).
3.
Food: the embodied carbon in food from, agricultural machinery, transport, processing and
packaging material, storage and supermarket energy, can be influenced by the developer by providing
allotments to grow food, and market stalls where local produce is sold and by fostering a culture of using
local and sustainable food.
4.
Waste: Landfilled waste generates Methane (CH4), which is a very strong greenhouse gas.
Converting it into CO2e shows household waste’s contribution to climate change. A developer can influence
this through providing recycling and compost facilities and supporting a zero waste culture which
emphasises waste minimisation, reuse, repair, etc.
5.
Building Materials: Carbon is generated in the production and transportation of building materials,
on site construction processes and disposal at the end of the life of the building. A developer can influence
this through choosing locally produced materials and those requiring little energy to manufacture (e.g.
timber), whilst avoiding or recycling waste.

22

Desai, P. (2004), Creating Low Carbon Communities – Taking a Lifestyle and Infrastructure led Approach, Bioregional, Wallington.
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4. Options for Exemplar Embedded Sustainability
4.1 Zero Carbon Homes
The need to reduce greenhouse gas
emissions, particular carbon dioxide (CO2), to
help prevent disastrous global climatic
change is now recognised as a global
imperative requiring individual as well as
political action.

The Bower Energy Hierarchy
1.
2.
3.
4.

reduce energy consumption – be lean
use renewable sources – be green
generate energy efficiently – be clean
offset remaining emissions - be keen

The Bower Community wants to see high
performance homes that will also provide
great indoor environmental climates now and
in the future. This will mean that residents of
the Bower will on average have lower energy
bills than other homeowners of new homes
built to the minimum requirements of the new Building Regulations 2006. These high performance homes will
be delivered through passive solar design, improved standards of energy efficiency and the use of on-site
renewable energy generation.

High Performance Homes
Drawing on their experience of passive solar design, the architect has designed the homes in a way that
support the overarching strategy to reduce CO2 emissions, providing a comfortable indoor climate and
making the home resilient for future climate change and a warmer climate. BCS14 promotes a fabric first
approach in line with the energy hierarchy. We strongly support this approach and therefore include excellent
levels of fabric energy efficiency using the Passive House approach. All homes will either meet or be close to
meeting the Passive house standard.
As such, most of the buildings have been orientated with east and west facing windows so that all
apartments benefit from solar gain and natural light whilst minimising the risk of overheating. The inclusion of
balconies will also provide some shading during peak summer temperatures and reduce the risk of
overheating. Openable windows positioned to allow natural ventilation through buoyancy are placed in
positions where needed to avoid the risk of summer peak temperatures and to help regulate the temperature
in the homes through the day.
Natural daylight will be used where possible, where this needs to be supplemented the homes should be
fitted with light fittings that only use of high efficiency lighting, such as light emitting diode (LEDs) and organic
light emitting diodes (OLEDs). This also applies to the lighting in common areas and security lighting.
At this stage in the design it is appropriate to set energy efficiency performance targets for the detailed
design rather than specific construction details. The recommended u-values and air-tightness performance
are considered best practice and go beyond the basic requirements of building regulations, and will bring the
homes to or close to achieving the Passive House Standard.
Where white goods, such as fridge freezers, cookers, dishwashers, washing machines and dryers, are
provided to residents then they are recommended to be at least A+ rated. Consideration will also be given to
correctly sizing the units, and informing residents how much they can save by filling up the washing machine
for each wash.Information will also be provided to residents about the use of energy efficient audio visual
and IT equipment and its operation, drawing attention to the notorious culprits of leaving these on standby.
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Table 1

Recommendations for Energy Efficiency

Element

Target

Lighting

100% of light fittings and all exterior lighting are low energy light bulbs. Exterior lighting and lighting
in hallways is also adequately controlled by presence detectors and daylighting sensors.

Appliances

40% lower energy use diversified peak load 4-5kW/unit
through influencing consumer choice of appliances through pre-installing low energy kitchen
appliances

U-Value

Roof - 0.13 W/m2K
Floors - 0.13 W/m2K
Walls - O.15 W/m2K
Windows 1.1 W/m2K
Doors 1.1. W/m2K
These U-Values exceed the requirements of the Building Regulations Part L. They will bring the
houses to Passive Haus or near Passive Haus Standard.

Air tightness

The air-tightness requirements of Part L 2013 limits air permeability to 10m3/(h.m2). The aim for
Bower is to exceed this target by a factor of 10 and achieve 1m3/(h.m2).

Boiler efficiency

Gas boilers with an efficiency of 90% or more and be NOx class 5.

Hot water

Energy needed to produce hot water will be minimised through the use of most up to date water
efficient appliances (please refer to water section for details).

Drying laundry

Bathrooms to be fitted with tidy driers and humidistats to allow to dry cloth to avoid the need for
energy intensive tumble dryers.

Thermal mass
and shading

To prevent overheating thermal mass and shading will be used rather than air conditioning.

Gas cookers
and ovens

Gas cookers emit more than 50% less carbon than conventional electric cookers. Where these are
not posing a health and safety risk gas cookers and ovens are planned to be fitted. Otherwise
induction electric cookers will be used. These are very efficient at transferring the heat.

Ventilation
strategy

The basic tenet for all buildings should be ‘built tight, ventilate right’. By this we mean: ensure that
unplanned air infiltration is kept to an absolute minimum and introduce ventilation that is effective,
draught-free and energy efficient. The result should be adequate ventilation with a low rate of heat
loss and hence lower heating costs and CO2 emissions. The ventilation strategy will comply with
building regulations and ensure that the risk of summer overheating will be addressed. The selfbuilders also plan to use mechanical ventilation heat recovery.

Element
Targe

Passive House Principles Explained
What is a Passive House? A building standard that is truly energy
efficient, comfortable, and ecological at the same time. Whilst
meeting the Passive House standard can increase construction
costs by 5 to 10%23, in the long term, it is the most affordable way to
live, especially considering that energy prices will continue to
increase as fossil fuels deplete globally. It is also the most
comfortable way to live now and in the long term future and in a
changing climate. Passive Houses are designed not to overheat and
therefore indoor environmental comfort will be maintained as these
houses are resilient to summer heat waves. Being super insulated
they are also resilient to winter extremes and always cheap to heat.
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http://www.treehugger.com/green-architecture/11-great-reasons-why-passive-house-such-good-green-building-standard.html

24

No more drafts, no more compromises between being comfortable or out of pocket on heating bills.
Passive House is not a brand name, but a construction concept, based on building physics that can be
applied by anyone and that has stood the test of practice. The best way to explain it is with the graphic
below, which summarises the history of buildings: People started building homes to provide shelter. They
were draughty and cold in winter and we started building fires in them and then stoves to get rid of the
smoke. In the 20th century we gradually replaced the stoves with various technological solutions that were
easier to manage and tried to achieve greater and greater comfort with more and more complex
technologies:
• Boilers to produce more heat,
• central heating to make sure the heat reaches every room,
• fans in kitchen and bathrooms to get rid of humidity and avoid condensation, mould and resulting asthma,
allergies and other health implications.
Yet, many 20th century homes are still draughty, sometimes too hot, sometimes too cold, and we still find
damp and mould growth. Most people in the UK still have to choose to between paying high energy bills or
being cold at home.

A passive house is a completely different approach to building homes: it asks the question: how can we build
this home so that it naturally provides an indoor climate that is of optimal comfort to the residents with
minimal technological support? The approach is simple: A highly insulated building envelope is combined
with positioning windows where they catch the sun when needed so that the house is warmed up naturally.
Controlled ventilation through draught proofing the building envelope and bringing the air in through either
mechanical ventilation with heat recovery or controlled natural ventilation, means that good air quality
prevails at all times and there is no condensation or mould.
The heating from bodies, appliances and computers, as well as sunshine through the windows provides
sufficient heating for most of the year. At times when heating is needed it is provided by a low temperature
system which provides greater levels of comfort and switches itself off as soon as rooms have reached the
comfort temperature the residents have chosen. The calculation methodology applied to Passive Homes is
thorough and detailed and requires a qualified assessor. As it is based the solid science of building physics,
any building designed and built to Passive House Standard will deliver.
When building a passive house it is important to use the detail right: The simplicity and ease of living in a
Passive House is based on the genius in its design and construction. Bright Green Futures’ experience at
the Courtyard and research since has revealed many cowboy businesses that install MVHR technology to
substandard levels, purely due to bad workmanship. Similarly good draught proofing does not need to cost a
lot if the construction details are designed and build well. A reputable MVHR company is recommended or
alternatively it is possible to choose a reputable installer, or to self-install, or supervise the installer closely
and to test the system before the walls are closed up. Bright Green Futures and local Passive House
consultant Piers Sadler will also be available to offer support and oversee the process.
Through keeping an eye on the detail the Bower homes will be stably warm in winter, cool in summer, very
low cost to run, well lit with sunshine streaming in and simple and easy to run.
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This is a simple solution for creating a lifetime home, where one would be happy to get old and a house one
can feel proud of passing on to one’s children. A true investment!

Is Passive House a good investment?
Of course 5 to 10% increase in construction costs can be a lot especially when budgets are already tight. To
keep the costs down at the Bower the design team used many design principles that help achieve the
Passive Haus Standard at lower expense and our estimate of the cost implications is at the lower end of this
spectrum. For example, having designed the site in a way that most windows are positioned facing east and
west means that the sun will flood into the homes to warm them in the morning and evenings when most
needed without increasing the overall construction costs. We are looking at a timber frame construction with
insulated render and a simple building design. Upgrading to passive house standard with this design can be
very cost-effective. Our estimate is therefore that the construction cost increase at the Bower is likely to be in
the region 5 to 7%. Keeping an eye on the detail during construction is crucial to keep the costs low.
It is also important to keep in mind that retrofitting a home to meet or come close to Passive Haus Standard
is a lot more expensive at a later date. In Germany we have seen a shift were draughty and badly insulated
homes are hard to sell and often sell at a loss. As a result, most houses in Germany have been retrofitted
with energy efficiency measures at great expense. With depleting fossil fuels and rising energy prices we are
starting to observe the same trend in the UK. A recent study by the Department of Energy and Climate
Change (DECC) reveals that making energy saving improvements increases property values by 14 per cent
on average - and up to 38 per cent in some parts of England.24
No study has been conducted in the UK about the premium achieved by the most eco-friendly homes,
however according to research from Seattle based Green Works Realty, in the US the most eco-friendly
homes are selling faster and for higher prices per square foot obtaining prices that are 25% higher. It is likely
that this would be similar in the UK especially in Bristol, a city with many environmentally minded residents.
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As an example for indicative cost implications, Table 2 provides an estimate for Michelle’s flat, for the cost
implication of achieving the Passive Haus Standard as a new build home and in comparison doing it
retrospectively at some point in the future. Sources for cost information were the Energy Saving Trust,
MVHR manufacturers and window supplier: Ideal Combi. The assumed construction details are insulated
timber frame with insulated render, which is what is currently planned for the site.
Table 2: Estimated cost increase of going ‘Passive House” for Michelle
Example: Michelle’s flat

Building Fabric

Windows
MVHR
Contingency
Total cost estimate

new build
cost
increase
£1,500

£750
£2,000

retrofit
cost
increase

Explanation

£10,000 Wall is made up of timber frame with insulated render.
Increase render thickness and build to accredited details.
Retrofit strategy would external wall insulation and draught
proofing measures.
£4,000 Tripple glazing versus good double glazing. Assume Ideal
Combi windows. Retrofit would be to replace the windows.
£8,000 MVHR installation during build or retrofitting it later

10%

10%

£4,675

£24,200
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https://www.gov.uk/government/news/energy-saving-measures-boost-house-prices
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http://www.propertywire.com/news/north-america/us-green-home-advantages-201004074024.html

26

An alternative construction method could be the Beattie Passive System26, a passive house accredited
system, which may achieve passive houses for no more than the costs of a conventional build. The Bower
Community will research these different methods further before making their final choice.
In conclusion, the passive house standard is not only a good investment into personal comfort, but also from
a financial perspective, and the opportunity to go for it is right now. Care in the construction process
combined with a passive house design features will be the route to success.

Showcase Renewable & Efficient Energy Generation
To achieve the policy requirement for a 20% reduction in CO2 emissions from on-site renewable energy
generation, the design team has considered a number of renewable energy technologies that could be
appropriate for an urban regeneration project of this kind. Household energy consumption can be divided
into the need for heat, which is approximately responsible for 66% of direct household carbon emissions,
and the need for electricity. The options considered for renewable heat were biomass district heating, solar
hot water, ground source heat pumps and air source heat pumps. Option for renewable electricity were
photovoltaic panels (PV).
Biomass District Heating
Biomass district heating was considered and a budget quote was
provided by Vital Energy for a 50 kW biomass boiler and a 50 kW
back up gas boiler plus the district heating network for the site,
amounting to £183k for an installed system. This price was in line
with our research. Due to the near Passive House energy
standards, district heating and especially biomass district heating
is not an appropriate solution. The energy losses in the heat
mains would be proportionally highly significant when considering
that the homes hardly need any heating. For example the
biomass communal heating at Wild Goose Space at the Yard
only runs on 25% efficiency in autumn, summer and winter. The
rest of the heat is lost in the circulation and storage of the
system. At point heat generation is much for efficient and cost
effective for a development with such efficient homes. In addition
an Energy Pod (wood pellet storage and boiler room) would be required at the entrance of the site and
compete for parking space. Maintenance is also a cost in such a system. As we are in a valley air pollution
from burning biomass, even though minimised through clean burning technology is also something we would
like to avoid if possible. For all these reasons biomass district heating will not be used at the Bower.
Ground Source and Air Source Heat Pumps (GSHP & ASHP), and Super
efficient gas boiler
GSHPs and ASHPs were modelled by Piers Sadler for the potential to contribute
further to carbon emission reduction. We specifically identified units novel to the
market which have been designed for homes with low heating demand such as the
ECODAN QUHZ. It was found that due to the super low heating needs of the homes
the losses of the system are proportionally so great that the carbon footprint with a
top range combi gas boiler actually have a smaller carbon footprint that an ASHP or
GSHP would have. Therefore the Bower Community will go for a solution with the
lowest carbon footprint: High efficient gas combi boilers. The Condensing gas combiboiler – Vaillant Ecotec Plus 824 or similar with programme, room thermostat and
TRVs, shows the lowest carbon footprint for providing heat in our proposed super
efficient homes.
Wood Stoves
A number of self-builders are considering wood stoves for their homes. For aesthetic reasons flues will be
installed internally. This will provide secondary renewable heat.
Solar hot water
Solar hot water panels are a simple technology that produces hot water during sunshine hours. On its own it
would not be sufficient to meet the 20% renewable energy requirement. The cost effectiveness calculation
has shown that maximising the roof space for PV is a more cost effective way of achieving carbon emission
reduction. In addition most flats will not need a water cylinder and can save space and cost by using a combi
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boiler. Maximising the roof space for PV generation instead of solar hot water is therefore the most ecofriendly, cost-effective and practical solution.
Photovoltaic Cells (PV)
Because of the low maintenance and ease of installation, cost-effective and pollution free energy generation
Solar PV was selected as the renewable of first choice, and the buildings were designed to have roofs facing
nearly directly South to optimise their efficiency. Filling all available south facing roofs with PV panels will
maximise the renewable energy on site and will also be a more cost-effective investment in the long term. It
was calculated that if all south facing roofs are filled with PV, then we could exceed the 20% policy
requirement three fold and the renewable energy contribution could almost be tripled to 58%.
A communal PV system is recommended where the community organisation would take the role of a mini
Energy Service Company. This would mean that there would be one site electricity supply point from which
all bought in electricity and all PV generated electricity would be distributed amongst the homes. Each home
has their own meter which is regularly read by a resident or a paid administrator. The overall site electricity
bill is then split pro rata according to consumption. For easy organisation a regular standing order could be
created from each home into a joint account based on estimated electricity consumption. Twice per year the
individual meters could be read so that payments can be adjusted to actual consumption.
This has the following main advantages:
A. The use of the PV generated electricity on site would be maximised thereby reducing network losses and
reducing energy bills
B. Energy bills could be further reduced as there would only be one standing charge to pay and a lower
tariff might be negotiated with an electricity company due to bulk purchasing.
C. There are economies of scale in a communal system. With individual systems, for example, one inverter
is needed per system, with a communal system only 2 inverters would be required in total. The inverters
are a significant expense.
D. It opens up the opportunity to install battery storage cost effectively in the future27.
E. Through smart energy systems the excess PV generation capacity can be used to that up water cylinders
using the immersion heater. It will be particularly convenient in the summer when hot water is in high
demand and can negate the use of gas in the summer completely.
The PV generation, carbon savings and
financial calculations were performed by
Steve Haycock from Solar Sense, and uses
the government prescribed calculation
methodology for PV systems which are
awarded the feed-in tariff. The proposed
system has a a very good return on
investment of over 13% and a pay back
period of 7 yrs. It was quoted to cost just
over £40k, and over its lifetime of 30 yrs is
expected to generate and save a total of
£260k in offset electricity costs, feed-in tariff and export tariff payments, a net gain of £220k to the Bower
Community and carbon savings of 533 tCO2 over the course of 30yrs.

Costs of batteries are coming down rapidly at the moment and will soon be a lucrative investment for PV generators. They allow to
store any electricity not used on site at the time of generation to be used when needed (e.g. in the evening), and thus offset electricity
costs.
27
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Zero Carbon Homes
Our aspiration is that all buildings at the Bower will be truly “carbon
neutral” in their energy use. As we have exhausted the options for
energy efficiency measures and renewable energy technology on
site we would like to offset the remaining 42% of emissions for the
next 50 yrs through purchasing carbon offsets from Plan Vivo or an
equivalent standard. The Plan Vivo Standard is a tried and tested
certification framework for projects supporting the rural poor with
natural resource management, using payments for ecosystem
services. It includes requirements and processes to ensure Plan
Vivo projects benefit livelihoods, ecosystems and provide ethical
and fairly traded climate services. In support of the Bower Project
and Plan Vivo communities Bright Green Futures and a number of
Bower self-builders are offering to make a donation to Plan Vivo to
offset the remaining 42% of carbon emissions from energy used in
the home. For Plan Vivo this would only result in the plantation of
2500 trees, but will support some of the poorest communities in the world. Key features of the Standard
include increased emphasis on meaningful participation and ownership by communities, not to dissimilar
from our emphasis right here at the Bower in Bristol.
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4.2 Sustainable Transport
As already stated in section 3.9, personal travel
contributes on average 18% to a UK carbon footprint,
which is significantly more than the energy used in
their home which is less than 11% in a home that
meets modern building regulations. Therefore
measures to significantly reduce these emissions
may be even more important then energy efficiency
and renewable energy measures. Bristol is a
designated ‘Cycle City’ and has invested heavily in
cycle infrastructure across the city. The Mayor has a target of doubling cycle use across the city by 2020.
At the Bower we plan to take many steps to support the overall transport strategy of the city and low carbon
transport travel especially cycling. The Sustainable Transport Strategy provides the detail on how this will be
achieved. The measures include the provision of information and encouragement for the use of sustainable
means of transport, a car pool scheme and provisions for residents to work on site. The information in the
transport strategy and travel plan is not repeated here. However we add to the information here and
calculate the extend to which the carbon footprint of the Bower is reduced by these sustainable transport
measures, and the sustainable living choices the Bower self-builders have made..
The Bower residents were asked about their travel needs, wish to own a car, interest in car pooling, and
communal electrical bike and electric car ownership. Each household estimated the number of trips they will
make by car. They were asked to provide realistic estimates based on current travel patterns and the car
pool and bike storage offerings rather than ambitions targets. Table 3 summarises the outcome of the survey.
Table 3 Travel needs of the Bower Households

Six parking spaces will be allocated to homes with the remaining two spaces being reserved for
visitors,disabled or ultra-low emissions vehicle. The resulting vehicle ownership profile at the Bower is shown
in Table 4.
Table 4: Car ownership at the Bower versus National Average
Car ownership

National

the Bower

households with 1 car

43%

43%

households with more
than 1 car

32%

0%

households without car

24%

57%
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In addition to the profiles shown in Table 4 it needs to be stated that due to the car pool mobility is much
improved. All households without cars will have access to a car most of the time. In turn the car owners will
be encouraged to share their car and use other forms of transport when possible.
Table 5: Percentage of people working on site
Need for commuting
travel

National

The Bower

working from home

13.9%

81%

working off site

86.1%

19%

One of the reasons for a reduced travel need is that most Bower residents are planning to work on site,
either in their homes or in the hub. Table 5 shows the percentages of people working on site compared to
the national trend, showing a nearly 6 fold increase in people working from home.
Transport accounts for around a quarter of
the UK’s domestic carbon emissions and
over 90% of it is from cars and vans.
Reducing emissions from cars and vans at
the Bower was therefore a key target for us
and in terms of delivering a sustainable low
carbon future is at least as important as
reducing emissions from the buildings
themselves though energy efficiency and
renewable energy measures. Although there
are not specific requirements in the policy,
The Bower Community is keen to make a
significant contribution towards reducing
transport emissions from personal car travel.
In order to find out how the Bower Community will perform with the chosen measures compared to the
average UK resident we compared our transport survey data with national statistics.
The average UK resident travels 5067 miles per year in a car. With 590 trips per year this is an average
distance of 8.6 miles per journey. The average car occupancy is 1.6 people per vehicle. With 0.43 kg CO2/
mile for a medium sized car, the carbon footprint from car travel for the average UK resident is 1.4 tCO2/yr.
In comparison, at the Bower we have 26 residents: 16 adults and 10 children. Together they estimate they
will travel 59.5 vehicle journeys per week. Assuming that the average distance of their journeys is the same
as that of the average UK residents, the carbon footprint of car travel for a Bower resident is 0.3tCO2/person
per yr, an 80% reduction or reduction of 1.1 t CO2/person/yr when compared to the average UK resident.
If this is not enough, in order to truly understand the full carbon implication of the sustainable transport study,
we need to also take into account that having less cars means saving the emissions resulting from car
production. With six cars on site there will be eight less cars than if every home had a parking space. It take
approximately 17 t CO2 to produce a medium sized car28 and cars typically are driven for 10 yrs29. We
therefore save 1.7 tCO2 per lost parking space per yr. With eight less cars that leads to a further reduction of
0.5 tCO2 per person per yrs, bringing the total carbon emission reduction footprint from transport to 1.6 tCO2/
person/yr.
For comparison, this is more than eight times BCC’s CO2 emission reduction requirement through the 20%
renewables construction. It is exceeding what we achieve by going zero carbon in home energy use, and
much more than would typically be achieved by a Code for Sustainable Homes Level 6 development. Here
we are meeting such a high standard with transport measures alone!
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4.3 Local and Sustainable Food
Food is a crucial topic for any sustainability strategy, but often overlooked or not required by policy makers.
Not only is food crucial for the health and wellbeing of the residents, it is also a significant contributor to
climate change that is often overlooked. Emissions from agriculture, food transport and packing means that
food contribute 23% to a UK residents carbon footprint, more than personal transport (18%) and for
someone living in a home built to modern building regulations, more than twice as much as energy used in
their home. Food emissions can be reduced by the following measures:
I.

Eating local food - reducing food transport emissions, supporting the local economy, eating fresher food

II. Consuming more unprocessed food - less packaging and energy in preparation of food, more heath
benefits
III. Eating food from further down the food chain - less meat and more veg
IV. Bulk delivery of food - reduces need for supermarket energy and food miles.
V. Reducing food waste
VI. Saving energy when cooking by efficient use of hot water and filling up the oven when in use, putting
the lid on pots, using dishwashers.
Food plays an important role in the Bower. The
Community Hub will house a shared kitchen and a
pantry that can be stocked up regularly with food
bought on bulk and locally which of course reduces
food bills, supports local farmers and reduces the
carbon footprint of food. The food for shared meals
can be kept affordable and sustainable. This plan
is to meet three times per a week to eat together in
the Community Hub: the time the Bower residents
spend relaxing over meals, or working together to
produce them creates spaces to talk and share and
build the links that help sustain the community.
The Hub can further serve as a delivery hub for
cooperatives and smaller organic suppliers: bread,
whole foods, fruit and vegetables and diary products can be delivered to site, thereby not only saving
residents time by reducing the need for shopping trips, but also reducing the need for car travel further, whilst
supporting local food producers, and choosing food that is largely unprocessed with low level of packaging,
thereby both reducing the carbon footprint of food as well as living more healthily.
By cooking together, the Bower residents share their knowledge around food and learn new ways to source
and prepare food. Furthermore, raised beds for food growing are an integral part of the shared garden and
some future residents have already put themselves forward for managing them. If space for food growing
passions is not enough on site, allotments can be found in walking distance.
It is difficult to assess in quantitative terms how much impact awareness raising activity combined with fresh
and local food provisions, and shared meals may be, as very little research has been done in this area.
Bioregional reports 17% reduction in food emissions at the BedZED Development through a combination of
awareness raising, selling and marketing local and fresh food, but without co-housing and purchasing and
storage provision. Michelle and Henry already have experience with bulk ordering of ethical and local food
and are keen to continue and expand this when moving into the Bower. Table 6 shows some of the possible
measures that would reduce the food carbon footprint of the Bower residents in comparison to typical UK
residents. A combination of all of these measures would achieve a food carbon footprint reduction of 0.9
tCO2e per person per yr which is 42% of the total food carbon footprint of a UK resident. Obviously, food
consumption is a personal choice and the Bower Community will commit to awareness raising and
monitoring their performance and would like to set the aspiration to reduce their food carbon footprint by 30%
which is equivalent to 0.7 tCO2e/person/year.
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Table 6 Options for reducing carbon emissions from food30
Options to reduce
carbon emissions
from food

Reduction

Explanation and implications

more efficient cooking

0.10 tCO2e/
person/yr

Filling up the oven when in use will be natural at the Bower
when cooking communally. Other measures are putting lids
on pots and saving hot water through rinsing in bowl when
washing up, or using an A-rated dishwasher. This will
save approximately £62 per household per year in energy
bills.

one instead of 2 meals
with meat per day

0.40 tCO2e/
person/yr

This would be a choice to consume half the amount of meat
of the average person, meaning about 12% of food is meat
or fish rather than 25% (as a proportion of calorific value).
There are of course many different food theories, but many
would argue that this is a healthier diet. It would also save
on food bills.

One local meal per day

0.09 tCO2e/
person/yr

This could be from food bought from local farms or home
grown. The carbon footprint reduces due to low food miles,
and low packaging. Buying in bulk from local farms and
wholesalers may reduce costs further and might save time
in shopping if farmers and retailer are happy to deliver. A
further advantage is that the Bower residents will know
where the food is coming from and have therefore a better
insight into ethical food standards such as animal welfare
and farming practices.

food waste reduced to
4% of total food bought

0.22 tCO2e/
person/yr

The average UK household wastes 14% of avoidable food
waste. If the Bower residents can bring this down to 4% it
will save each household about £335/yr.

source 5% of food
from retail waste
streams

0.11 tCO2e/
person/yr

Self-builder Larch is already an expert at this and sourcing
nearly all of his food either by growing it himself or from a
variety of shops and farms who gift him what they would
otherwise throw out. As a community group it is likely that
we can build up relationships with local retailers to establish
similar food streams for our communal and personal meals.
Total financial savings if this target was achieved are
estimated to amount to £160/person/yr.

Total with these
measures

0.92 tCO2e/
person/yr

this would be 42% less than the carbon footprint of a typical
resident.

Carbon savings were calculated based on data from the following sources: http://shrinkthatfootprint.com/food-carbon-footprint-diet,
http://shrinkthatfootprint.com/food-miles,
https://www.carbontrust.com/news/2012/03/food-the-carbon-story/
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4.4 Zero Waste
Municipal waste recycling rates have increased significantly in the last 10 years in the UK. Whilst in 2005
only 14.5% of municipal waste in the UK was recycled, the recycling rate in Bristol now is 43.5 per cent,
which is broadly in line with the majority of local authorities in England. Landfilling waste means emitting
methane (CH4), a strong greenhouse gas. Recycling waste can have a positive effect on climate change
because it replaces the use of primary materials, meaning less resources and usually less energy to produce
the end product. Therefore in terms of carbon equivalent emission we can end up not only avoiding
emissions from landfill site, but also further reducing emissions in primary production. Similarly in terms of
life cycle emissions composting garden scraps can have a net positive effect: While the plants grow, they
take up more carbon during photosynthesis than they emit when being composted. If the Bower residents
use the compost to grow food, then this will result in further emission reduction of food (Section 4.3)

Figure 1 Greenhouse gas emissions from main waste sectors31
The lifestyle choices made by the Bower residents will have a direct impact on these waste disposal figures.
Each household will be responsible for producing approximately 1.2 tonnes of additional municipal solid
waste per annum. The design team has recognised that it is essential that recycling facilities are designed
into the schemes to allow BCC’s waste services to collect the appropriate segregated waste from the
entrance of the site. Such communal recycling facilities improve the amenity value of the site (no bins or
rubbish lying around the streets and paths, and make recycling easy. The Bower residents will simply be able
to take their bins out whenever they leave the site. The management company will be responsible for
managing the communal waste storage. Generous storage space for waste recycling bins will be included in
all bins to provide for the separation of metal, paper, card, plastics and compostable materials. Information
about additional recycling facilities in the city will be provided through the various community communication
channels mentioned above.
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DEFRA (2007) DEFRA Waste Strategy for England, DEFRA, London, UK.
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Figure 2 Composition of Local Authority collected waste from UK Households 32
To identify typical emission of a UK household we converted methane emissions from landfill into
tonnes of CO2 equivalent. Then looking at the life cycle impact of recycling option it can be evaluated
how much carbon emissions are reduced by recycling various waste materials. The WRAP household
waste study was used to assess waste composition for the site, and data from the EPA Waste
Reduction Model on life cycle carbon impact of recycling options was used to calculate carbon
emission reductions achieved with a 90% recycling rate compared to the Bristol baseline of 43.5%.
Table 7 Carbon emission reduction per tonne of material according the Waste Disposal Method

Material

GHG Emissions per
Ton of Material
Source Reduced
(tCO2 equ)

GHG Emissions per
Ton of Material
Recycled (tCO2
equ)

GHG Emissions
per Ton of Material
Landfilled (tCO2
equ)

GHG Emissions
per Ton of
Material
Combusted (tCO2
equ)

GHG Emissions per
Ton of Material
Composted (tCO2 equ)

Aluminum Cans

-8.97

-14.93

0.04

0.06

0.00

Steel Cans

-3.21

-1.79

0.04

-1.53

0.00

Glass

-0.58

-0.28

0.04

0.05

0.00

Cardboard and paper
packaging

-2.63

-2.74

1.48

-0.66

0.00

Food Scraps

0.00

0.00

1.43

-0.18

-0.20

garden waste

0.00

0.00

-0.03

-0.22

-0.20

Mixed Paper, Resid.

0.00

-3.17

1.23

-0.66

0.00

Mixed Metals

0.00

-7.27

0.04

-0.47

0.00

Mixed Plastics

0.00

-1.51

0.04

0.97

0.00

other MSW

0.00

0.00

1.59

-0.13

0.00

The calculated overall emission reduction achieved with a 90% recycling rate of all materials currently
collected for recycling as compared to a 43% recycling rate baseline is 0.28 tCO2e per resident per yr.
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4.5 Sustainable Materials
There is currently a limited amount of information on the ‘typical’ emissions associated with the construction
of housing in the UK, with which to compare the results of this study. However a report provided for DEFRA
by Entec (2004) calculated that the embodied emissions of the construction materials used to build a
traditional 3 bedroom house of 90 sq metres (built under 2002 Building Regulations, and to the National
Building Specification for England and Wales) were equivalent to 35 tonnes of CO2, or 0.38 tCO2/m2.
A large portion of the emissions associated with the construction of housing developments in the UK are
associated with the use of concrete, brickwork, aluminium and lead. These materials have a high carbon
intensity due to the energy intensive nature of their manufacture as well as significant process related GHG
emissions during production. Together these materials typically account for over 95% of the emissions
associated with each dwelling. Selecting materials with a low, or negative, carbon intensity can significantly
reduce the emissions associated with a development. For example, using timber in the build can reduce the
emissions associated with the development as wood has a negative carbon intensity. This is because, as the
tree grows, CO2 is fixed from the atmosphere and stored within the plant tissue, thereby sequestering the
carbon. It should be noted that a negative carbon intensity can only be attributed to wooden materials when
the timber is obtained from a sustainably managed source.
Bower Co-builders have chosen to reduce the carbon intensity of their homes by using a timber frame-work,
and also using timber within the roof, internal walls, floors, and window and door frames. Timber frame
construction replaces the use of other, more carbon intensive materials commonly used for frames such as
brickwork, concrete or steel.
At present the use of wooden products minimise amount of brickwork at the Bower are estimated to reduce
the carbon impact of the development by 30%. The use of a number of building material such as the Modcell
Strawbale insulation and framing system will be investigated and considered as away to further reduce the
building material carbon footprint, and might allow us to reduce the building material carbon footprint so
much that we could actually store CO2. LILAC estimate a net carbon saving using the Modcell method of
12.25 tonnes of CO2 per home33, and this is in addition to saving the 35 tonne of CO2 typically emitted
through the construction of a new home.
In addition to reducing emissions through the
choice of building materials, further savings can be
made through reducing construction waste. In the
UK, 93 million tonnes of waste is produced in
construction and demolition each year, of which 13
million tonnes is material that is delivered to sites
but never used. The construction industry as a
whole must reduce its resource consumption and to
do so it must reduce the waste it produces. In
community self-build projects, and especially those
where the self-builders have tight budgets, waste is
minimised by default. One self-builder uses up the
left over materials of another one who is ahead in
their build. Many self-builders also source building
materials second hand or from places where they
have been thrown out. The photo shows one of the
kitchens in the Courtyard development. Both the
kitchen and solid oak flooring were reclaimed from
other homes who threw them out.
The Waste and Resource Action Programme (WRAP)34 estimates the approximate percentage carbon
footprint reduction that can be achieved by various measure that reduce carbon emissions. This list has been
studied and on this basis we recommend the following measures to the Bower Community. The carbon
reduction potential from each measure was estimated by assuming baseline emissions per sqm floor area
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http://www.lilac.coop/concept/low-impact-living.html#_ftn3

34

http://www.wrap.org.uk/sites/files/wrap/FINAL%20PRO095-009%20Embodied%20Carbon%20Annex.pdf
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according to the Entec (2004)35 study, and applying the percentage emission reductions per measure as
estimated by WRAP. The findings were verified and further refined using data from the Edinburgh Centre for
Carbon Management and are summarised in Table 8.

Table 8 Building Material Emission Reduction Targets for the Bower
Category

More Efficient Building
Design

Target
reduction
5%

Carbon
savings
(t CO2)

Explanation

26 compact building design, third story in the loft
wherever design allowed

Material with lower
carbon intensity

30%

Less construction waste

10%

51 Self-build communities typically have very little waste,
especially projects like our with people with tight
budgets. The waste of one person tends to be
integrated into the building of another.

Reclaim, reuse and
recycle building materials

8%

41 Opportunities for cost and carbon savings at the
Bower are: second hand flooring and kitchens, tiles,
reclaimed materials, e-bay, saving building materials
from site demolition.

Source building materials
locally

2.5%

13 This can boost the local economy and reduce cost
whilst reducing transport emissions.

Select materials for
durability

10%

51 long term costs savings and reduced environmental
impact in the future

Total

65.5%

153 Timber frame method of construction, Timber
windows, wooden floors, natural tiles and stone, zinc
gutters instead of aluminium, minimise lead use in
roof.

334

In conclusion the Bower community has decided to set their target of emission reductions through building
material choices and waste minimisation to 65.5% of typical UK domestic construction. Achieving this would
lead to an overall emission reduction of 334 tCO2. This is likely to not only reduce the environmental impact
but also safe costs. The Bower community will further consider the use of the Modcell technology which
would allow to reduce the carbon footprint of material use even further to over 100%.

Entec (2004) Study into the Environmental Impacts of Increasing the Supply of Housing in the UK, Department of
Environment Food and Rural Affairs
35
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4.6 Sustainable Water
Sustainable water management both includes using mains water efficiently, but also the water management
on site, preventing the risk of flooding and minimising rainwater run-off from site. It is the Bower resident’s
with to improve the drainage on site and reduce the risk of flooding from current.

Sustainable Urban Drainage and Flood Prevention
Options to improve drainage investigated were grass roofs, permeable paving, underground attenuation
tank, trenches, soakaways, swales, permeable pavements, infiltration basins, rainwater collection as well as
car pooling and site design to increase permeable areas. Some of these were not recommended as other
design, sustainability and health and safety considerations were judged to be of greater overall importance.
The logic and justification is detailed in Geosmart’s report.
However, many solutions were judged to be feasible including the following: The car pooling and resulting
reduction in car parking space means that more green space is freed to increase ground permeability. The
location of the parking spaces have minimised the need for driveways and hard surfaces. To reduce
rainwater run-off from the roofs and to improve water conservation in the apartments, rainwater buckets will
be incorporated into the scheme. The rainwater will be collected in rainwater buckets with automatic overflow
and can then be used for irrigation of the landscaped area, thereby minimising or avoiding the need to use
mains water for garden use, which is especially important during dry spells and increasingly so in the future
of a changing climate and possible long dry summers. In order to further increase permeability all paving will
be permeable.

As a result of these measures the Sustainable Urban Drainage System (SUDS) strategy, prepared by
Geosmart Information will see a transformation from a site with only 15% permeable surface, to a site with
65% permeable area. For the 6 hour, 1 in 100 year event, this leads to a 57.7m3 reduction in run-off due to
the development, a total run-off including climate change of 116 m3 and an overall three fold increase in
permeable area from previous or 50% increase of the overall site, and a 48% reduction in run-off.
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Water Conservation
Water conservation measures have been thoroughly researched. We propose to use most recent research to
select the most water efficient appliances available, including measures not yet recognised under the Code
for Sustainable Homes or BREEAM or the Building Regulations. Bright Green Futures have used our own
calculations and verified them with empirical monitoring data from BedZed to select a number of challenging
water conservation measures.
Water conservation measures include:
o best practice washing machines and dishwashers
o low flush toilets leak proof flush mechanism for toilets: valve flush
o 7l/min aerated taps
o For kitchen taps where the option is required to increase flow in order to fill up a
sink, a tap with a water break at 7 l/min and 13 l/min maximum flow.
o showers with a flow rate of 10 l/min.

Toilets
The amount of water that is consumed in the toilet
depends on:
•
its flush volume
•
Leakage which in turn is influenced by its
flush mechanism:siphon or valve flush.
Flush volume: There are a number of dual flush
toilets on the market which allow the user to control
flush volume according to need. 2/4 litre dual flush
is the lowest flush volume available for purchase.
Research shows that the flow is so low that most
people regularly press both buttons to get a
sufficient flush. Depending on the model and shape
of the toilet blockages can be a problem.
Flush mechanism: The most commonly used valve
flush mechanism is prone to leakage. It is
estimated that half of the water used by toilets is water leaked away from toilet valves.
Recommendation: The toilet with the lowest flush volume available in the UK is the
concealed cistern ES4, which can be purchased from the Green Building store with siphon
flush mechanism. The flow volume is 4.5 litres. It’s shape is designed to flush very well
even with low water. This toilet has been tried and tested by Bright Green Futures and we
have found that it never blocks and always flushes well. There for it comes is highly
recommend to the Bower co-builders.

Taps and Showers
Modern mixer tap which reduces hot water consumption and makes it easier to wash
hands. A typical basin tap or shower can deliver more than 20 litres per minute at mains
pressure, i.e. when using a combination boiler or pressurised hot water storage
cylinder.
The following tap mechanisms can restrict water wastage:
• Aerating/spray mechanisms
• Volume restrictors or flow regulators
• Mechanisms to allow users to adjust flow to need.
For basins and showers the easiest water saving measure is to fit a flow restrictor. For basins these are in
the form of a flow regulating access valve. All outlets are now required to incorporate an isolating valve so
that the supply can be turned off for maintenance. Flow regulating access valves simply replace the standard
access valve.
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The ideal flow rate is a rate which serve the purpose without wasting water. 7l/min for aerating taps is a
generous flow rate which offers comfortable hand washing flow. For showers 10l/min is deemed comfortable.
In kitchens it is useful to have access to a faster flow for filling up kettles and pots quickly. A tap with a break
that naturally stops the flow for hand washing and at slightly greater pressure moves to a faster flow is a
good way to both safe water and allow a faster flow when needed.
Recommendation: Grohe sell high quality eco-taps and showers with these mechanisms. They also have
showers and taps with safety mechanisms for small children that reduce the risk of burning through putting a
stop function to very hot water coming out of the tap.

Baths
We recommend to all co-builders to choose a bath they find most comfortable. Some people like to get in
the bath together, some consecutively. Some like to soak in a lot of water some less. The code for
sustainable homes recommends a small bath or a lowered overflow. However, we believe that everyone can
be responsible and make their own decision about how to save water and a generous bath if desired is not
something to part with.
Recommendation: The Bathstore sells baths that are insulated and therefore loose heat more slowly. For
those who like long baths or go get in after each other this model is a good choice.

Water Consumption Target
The uptake of the recommended measures have been calculated to reduce consumption to below 35 m3/
bedspace/yr, reducing water bills by about £45 per yrs and gas bills by approximately £35 per yr and further
reducing the carbon footprint by 0.04 tCO2 per person per yr. The increase in capital cost expense is
estimated to be £180. These costs may vary depending on usage and specific design decisions.
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4.7 Natural Habitat and Wildlife
The Bower community wishes to protect the existing wildlife during construction and the design and
landscaping proposition aims to enhance the local ecology.

Protection of Existing Species
The Bower residents wish to follow the recommendations from the ecology report for the protection of
existing species, specifically:
• Nesting bird will be protected during the construction period.
• To support badgers travelling through the site we propose to cover up trenches over night to prevent
badgers foraging within the site getting trapped; or if trenches are to be left exposed overnight, a wooden
plank at least 30cm wide and at angle of 30o or less should be put in place to allow any badgers to
escape.
• No bats or evidence of bats was observed during the Preliminary Bat Scoping survey. A second survey is
booked in to be completed on the 20th of May to ascertain that there are no bats on site, or to find out
which measure are requires should we find bats.

Ecological Enhancements
The Bower residents wish to increase the sites potential for wildlife. The following features are
proposed:
• Deploy bird nest boxes on new buildings and suitable trees;
• Plant native tree species within planting regime;
• Deploy bat roosting boxes on new buildings and suitable trees;
• Deploy insect boxes in suitable locations;
• Landscape planting which include species which provide a food source for wildlife such as
fruit trees or shrubs with berries;
• Habitat creation of loggeries - dead wood and log piles will provide a habitat for insects such
as stag beetle, hibernation sites for small mammals such as hedgehogs and hibernation sites
for common reptile species.
• Consideration of using a wildflower mix for new grassland areas and maintaining long-grass
margins to provide habitat for invertebrates.
• Green roofs – could be incorporated onto bike sheds, planted with wildflower mix.

Change in Ecological Value of Site
For most development the development causes a reduction in species diversity as green spaces are
replaced by build up area. However at the Bower, as we increase the spaces available for nature and take
specific measures to support biodiversity and wildlife, the biodiversity will be significantly enhanced by an
average increase of five species on each square meter (please see Ecology Report for more detail).
The site prior to redevelopment

The site after redevelopment
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4.8 Design
The proposed community development is directly responding to local demand for more affordable housing
and smaller units providing for many young households and for eco-friendly community focussed housing.
Therefore, a significant share of homes are apartments. However, there are also a number of medium and
large homes, thereby overall providing a good mix to form a heterogeneous community of young and old,
childminders, carpenters, consultants and academics, single parents, singles and nuclear families, all joint in
their desire to want to make the word a better place.

The layout and massing of the development has been given substantial consideration by the architects and
the design team. In producing a viable development the scheme is suitable for the local area whilst ensuring
that the community has its own identity.
Just like everything else about this project the design was driven by sustainability considerations. The main
ones where design can significantly contribute to greater sustainability are:
• Density and compact design to minimise building material consumption and energy loss from buildings
• Put a third storey into the roof to provide extra living space whilst being sensitive to the neighbourhood
and staying at the height similar to local surrounding. This provides extra living space without needing to
take up extra land - thereby freeing space for ecological features, amenity spaces and SuDS, and
contributing as much as possible towards addressing the housing shortage in Bristol, and allowing more
people to live in eco-friendly empowering spaces.
• Minimising the need for parking spaces and driveways and keeping the parking at the site entrance: This
frees space for children and all ages to play safely, spaces that are not dominated by cars, but rather
become spaces where people can interact and relax and build their community.
• Orienting the building to be able to position windows mostly East West and South to allow for passive
solar design.
• Orienting the roof to face nearly directly South to maximise Solar PV generation.
• Choosing a brownfield site for our project.
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4.9 Affordability
Whilst affordability is an important consideration for all
sustainable building projects, for the Bower self-builders, it
is a particular priority, due to their low incomes. As such,
the greatest challenge in the site’s sustainability strategy
was to find solutions which fit the co-builders’36 budgets
whilst truly reducing their ecological footprints and
becoming a pioneering, highly sustainable development.
This challenge also presents a great opportunity, because
if we manage to surmount it at the Bower, then it can be
applied elsewhere and many more people on a wide
range of budgets would be able to live truly sustainable
lifestyles. In his section we describe the solutions which
were selected.

Selling plot below market value
All plots will be sold below market value, allowing us to open the project to people on a wide range of
incomes, including first time buyers, single parents, benefit recipients and many who could otherwise not
afford home ownership. It also allowed us to select purchasers according to their commitment to the vision of
the project and their ability to deliver.

Affordable through Self-build and Co-build
Through self-building, the profit that is normally made by volume house builders, stays with the self-builders.
The challenge to overcome here was how to enable self-build for people on low incomes who are only able
to pay for a small flat, specifically single parents and individuals. The problem we encountered was that the
self-build mortgage providers only want to lend to self-builders who build detached homes. This obviously
would not allow us to achieve our sustainability ambitions and offer this great opportunity to those who are
most in need of affordable housing or who will benefit most from it. Triodos Bank is interested in supporting
projects like ours and has agreed to use this project as a pilot scheme for a joint bridging loan. The
Ecological Building Society (EBS) will provide us with individual mortgages from shell stage. Both Triodos
and EBS share the values of the Bower co-builders.

Affordable in Perpetuity
One home will be even more affordable than the others and will remain so in perpetuity. The following
mechanism will be used and has already been agreed with Valerie Watkins of the the affordable housing
department. One plot is sold at a reduced rate which means that the total cost of the build will be no greater
than 65% of its end value.
The Bower Community will set up a legal entity, either a Community Interest Company a Community Benefit
Society or Charity (to be confirmed). This company will retain the golden share of 35% ownership of the flat
in perpetuity and charge a ground rent of no more than £200 per year. Flat X of 66 sqm floor area and is
valued at £200,000 when completed. The construction costs, if fully managed are estimated at £85,000.
We assume that due to self management and sweat equity this can be significantly lower, and could be
reduced down to £ 50,000. This “most affordable plot” will be gifted to X, who was awarded this offer through
an application as being a single parent and on low income was deemed in greatest need of this support
mechanism. Without it, it would be difficult if not impossible for X to join the Bower Project as a self-builder.
X will not pay for her plot, however, she will pay the construction costs as well as a developed design and
support fee to Bright Green Futures of £5k and will contribute an estimated £30k towards shared costs for
communal infrastructure. Her total estimated costs for her build is estimated at between £95k and £120k,
depending on contribution of sweat equity. This amounts to anywhere between 47.5% to 60% the total
estimated end value of £200k. If and when X decides to sell she will again sell her 65% share of her home,
We use the term self-builders and co-builders interchangeably and the term co-builders is introduced because this is a
truly collaborative self-building project with all the advantages that come with this.
36
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meaning that the future purchaser will be able to obtain their home also at a reduced rate. Through the
leasehold the Bower Community organisation will be granted to right to choose and approve the purchaser
and will make this choice based on who is in greatest need for affordable housing as well as who fits in with
the ethos and vision of the community.

Sustainable and Affordable
The choice of sustainability features is based on a thorough quantitative assessment of both carbon savings
and cost implications, as well as a qualitative assessment of wider implications of the measures for the future
Bower residents and any affected parties. Through such a detailed assessment we are able to carefully
design the scheme to optimise all three aspects - keeping the costs as low as possible, whist minimising our
impact upon the planet and supporting the livelihood and community spirit of the Bower and neighbourhood
beyond
Table 9 provides very approximate estimates of the cost implications of sustainability measures, some of
them saving costs and some increasing costs.
Table 9 Financial implications of sustainable living at the Bower compared to business as usual
Capital
costs
savings (£/
average
household)

Explanation

£1100

Although there are significant capital cost implications of going zero carbon, the
Bower Residents will make significant savings in energy bills compared to a typical
UK household. We assume that energy bills will be very small and will nearly be
completely compensated by the feed-in tariff payments. This compares to an
average UK household gas and electricity bill of £1153 per yr.

car share

£2270

The average UK car cost £1250 in insurance, road tax, breakdown cover and MOT
per year To this we add £2722 in depreciation. Polling cars and having eight less
cars on site means that these savings can be split between households. These are
the savings made for transport compared to the expenses of a typical UK household.

food

£1522

Purchasing in bulk locally will reduce costs, as will reducing food waste. Vegetarian
food is typically also cheaper than meat. A further benefit is time and cooking energy
saved due to the communal cooking arrangement. Of course the Bower self-builders
might choose to spend the savings on obtaining better quality food. However like for
like there is a cost saving and local food is typically fresher, healthier and less
processed without costing more in any case.

zero
carbon
home

-£9000

Running cost
savings per
average
Bower
household (£/
household/yr)

materials

£6000

water

-£180

design

Total

Costs are reduced through minimising building material waste, reclaiming and
recycling building materials and using high energy materials which are costs sparsely
and only where needed.
£80

£27118

£23,938

As described in Section 4.6.
Maximising the available space and density to provide housing within limits that is
sensitive to the neighbourhood has allowed us to reduce the costs of each plot
significantly. Approximately £2000 savings per dwelling in construction costs due to
a third storey in the roof (Source Buildstore calculator), further £5000/dwelling due to
compact design, £20k/homes saved in plot contribution as we would loose four
homes if we build to a low density.

£4,972

Whilst the Bower self-builders will spend more on sustainable energy technology, overall the sustainability
strategy not only leads to huge carbon savings, but also cost savings. Through a compact design, capital
costs and environmental impacts of the buildings are reduced. Living costs are also kept low through
collective measures such as car pooling, bulk food purchasing and low energy and water bills. Overall, the
cost of obtaining a home and the living costs will be significantly lower for a Bower resident than an
equivalent household in the UK. Bower residents will obtain their homes at 65%-80% of their end market
value. Furthermore, each household living costs have been estimated to be £5000 lower per yr than a typical
UK household.
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This is an impressive achievement, considering that the Bower community is likely also to comprise a
community of people with one of the lowest carbon footprints in the country, and normally such an
achievement goes hand in hand with significant capital expense. We achieve this level of affordability not at
the expense of environmental performance, but in addition to it. It is also not achieved at the expense of our
quality of living. Whist the Bower residents will make some sacrifices such as a potential reduced availability
of a private car, overall there are a myriad of additional benefits that significantly improve our livelihoods. To
name a few:

• Community spirit: We will live in a great community where residents mutually support each other to realise
our dreams and make the world a better place. We will also live in a project which is integrated within and
an asset to the wider neighbourhood community.

• Easy parenting and empowered children: As cars are parked at the site’s entrance parents are able to
raise children in a place where it is easy to look after them, where they are safe and where they can grow
up with great role models and where they can learn to become independent from a young age and safely
play outside.

• More time: Through shared meals each person will spend less times on domestic duties such as cooking
and shopping. Because the site is set up to support working from home, time spend commuting and sitting
in traffic is minimised.

• Feeling good / wellbeing: Through walking, cycling and good food we will feel healthier, we need never
feel too hot or too cold in our own homes. Through being part of such a beneficial project our wellbeing will
be boosted, knowing that we are contributing to local and global sustainability.37

• Car pooling: For those who would otherwise not have a car, their mobility is improved. The car pool is
open and affordable to everyone and whilst cycling, walking and public transport will be the main mode,
when a car is needed six cars will available and shared by the community (see Transport Strategy, Travel
Plan and Car Pool Management Plan).

Affordable to Government
All solutions here are proposed without relying on public subsidies. They are achieved through taking the
profit out of the private sector and through Bright Green Futures being a social enterprise and putting its
vision over profits. Most projects of this nature have had to rely on capital subsidies to proceed, yet even with
such subsidies these schemes have failed to deliver their sustainability targets (see Sustainability Action
Plan). As Bright Green Future and the Bower’s visions are to address sustainability challenges such as
climate change, resource depletion, sustainable economic development and affordable housing as a matter
of urgently, it was not an option for us to spend time meeting bureaucratic obstacles presented by obtaining
funding from pubic bodies. Not relying on subsidies also means that these funds will then become available
to the Government to be used towards other priorities.
Importantly, not only does this scheme not rely on subsidies, it saves public money in the long term. For
example, four of the self-builders are currently in receipt of housing benefit and joining the Bower means the
will enter the housing ladder and need never rely on this government subsidy again, saving the public tens of
thousands of pounds over their lifetime. Other savings to government will come through greater
independence, the creation of employment and employability skills through the self-build and co-build
process, thus less dependency on unemployment benefits and through improved health and wellbeing,
which is proven to reduce healthcare and other government funded costs.38

37

for scientific evidence of this see, e.g. Aked, J., Marks, N., Cordon, C and Thompson, S. (2008) Five Ways to
Wellbeing: A report presented to the Foresight Project on communicating the evidence base for improving people’s wellbeing. NEF, London, copies available at http://b.3cdn.net/nefoundation/8984c5089d5c2285ee_t4m6bhqq5.pdf
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Aked, J., Marks, N., Cordon, C and Thompson, S. (2008) Five Ways to Wellbeing: A report presented to the
Foresight Project on communicating the evidence base for improving people’s wellbeing. Nef, London, copies available
at http://b.3cdn.net/nefoundation/8984c5089d5c2285ee_t4m6bhqq5.pdf
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4.10 Culture and Community
Community Consultation
Community involvement for a self-build project is very different to a conventional development. Firstly, not
only the existing community is consulted, but the future residents are right at the heart of the design
decisions. By default they take an interest in the area and their future neighbours. The community
consultation for the Bower project involved both future and existing neighbours, and was not a developer
leading the consultation, but rather the future residents: people talking to people, people getting to know their
future neighbours and talking about how to improve the area together, sharing their passion for local wildlife
and sustainable construction. As such rather than a consultation
process that was just one meeting, the new and existing
community were and integral part of and iterative and very
Fully behind it. Very impressed.
thorough design process that was allowed to evolve and where all
Good luck. Hope you can get it
voices could be heard and considered to arrive at the best design
through.
decision that fits in with local needs and heritage.
Lis Durbin
6 Grove Park Terrace
Fantastically positive from initial plans.
Concerns about parking, refuse,
emergency services etc alleviated. Great
to see named properties on a
development plan! Local and
environmentally friendly.

Fantastic! The way life should be
lived.

Mhairi Threlfall
(Local Councillor)

Sheila Mapson
4, New Buildings

The development of the project has undergone ongoing review of the sustainable development objectives
and options for delivery. This progress has been discussed with local renewable energy companies:
Imagination Solar and Solar Sense, local Passive House and energy efficiency expert Piers Sadler, Joseph
Hassell from the Fishponds Planning Group, local councillor Mhairi Therefall and chair of the local
neighbourhood watch scheme Andy Short, as well as all self-builders and as much as possible the local
neighbours and businesses.

This feels like a really exciting proposal which would have a
really positive impact on the local community and geography.
When looking to move to the area (Grove Avenue) I was
particularly drawn to the community feeling of the area – this
build seems to really feed into that. It sounds like the build
will include lots of green space and also will be aware of and
respectful to the environment – locally and wider. Fully
behind it!
Rosalie Douglas
29 Stanbury Avenue
(offer accepted on house on Grove Avenue)

The local community, politicians and
sustainability experts have been very
supportive of our scheme and have
contributed with great ideas. More details
on how the local community was included
is provided in the Community involvement
statement, but here are some of the
quotes that give a sense of the warm
welcome the Bower Self-builders received
by the local community.

Looks wonderful with plenty of creative
energy – FAB!
Anne-Marie Saunders
4 Grove Park Terrace
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Post in Fishpond Planning newsletter by Joseph Hassell, chair of Fishponds Planning.

Community Hub
A community hub is the heart of the site and can be used for shared meals, get togethers and events, and
will be used as a work hub by the residents in the day.
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4.11 Flourishing and Well-Being
The way we design our communities plays a huge role in how we
experience our lives and the actions we take. Many proenvironmental actions are also good for our health and happiness,
and the ones which are have been prioritised at the Bower. For
example, cycling is a healthy and sociable action, and results in less
air pollution when compared to alternatives. Living close to work and
near green spaces is also good for wellbeing. Health and happiness
are linked, with happy people tending to have more robust immune
systems and lower levels of stress39.

Health and Happiness through Design
Promoting health and happiness involves particular attention to the infrastructure design and positive, as well
as quality engagement with the community. The design of the Bower aims to maximise the opportunities for
social exchange, this includes the communal garden at the core of the site, the fact that cars are left at the
entrance and people walk to their homes thereby naturally running into each-other, and the communal hub
where residents can work and dine together and to which space they can invite the wider neighbourhood.
By designing spaces for social interaction, there is a greater likelihood that the community will feel connected
and engaged with their surroundings.

Community Involvement in Decisions
Social and environmental projects are much more successful when local groups are involved in their
delivery40 . This is because local groups are best placed to tailor projects to the local community and tap into
the right networks and resources. The success of this scheme therefore relies on the expertise of the Bower
self-builders, in the fact that they are at the core of all decision making, and in their interaction with the
existing community and stakeholders.

ITC
In addition to the architectural design which supports natural interaction and communication, provisions will
also be made for easeful electronic communication within the community and with the wider world. A
broadband high speed internet connection will be provided to all homes so that residents can choose to use
this facility if they wish. The use of the internet, will allow residents to access information about local services
including the regular farmers’ markets, the CityCarClub, and the numerous local cycle shops. The internet
access will also allow residents to shop online, hold meetings online via skype or fuze, thereby reducing the
need to travel and further bringing down their carbon footprint, whilst enabling global connectivity in a way
that is affordable.

Resilience, Flexibility & Adaptability
It is becoming increasingly difficult to design new homes and buildings without thinking about the future and
the need to provide some provision for future uncertainties. The prime example for the Bower is the flood risk
associated with climate change. If floods occur more frequently, and are more severe then provision needs to
be made to future proof the development with appropriate mitigation and adaptation measures. Bright Green
Futures has been working closely with passive house expert Piers Sadler and Geosmart Information to find
an appropriate solution, which is described in more detail below as well as Section 4.1 and Section 4.6.
Climate change is also an issue for the building design in terms of changing weather patterns and the risk of
high summer temperatures. The design includes provision to present the risk of summer time overheating
through the Passive Haus and passive solar design principles detailed in section 4.1,
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This research is discussed at length in Richard Layard’s book: ‘Happiness: Lessons from a new science’, (2006).
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Nesta (2011), Mass Localism. http://bit.ly/fTk3sf
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The high standards of energy efficiency and the use of on-site renewable
and efficient energy generation equipment provides protection against
future fuel price rises and security of energy supply for residents.
As all homes were designed by their future residents a lot of thought has
gone into how the homes can serve them with changing life circumstance in
the long term future. Many of the self-builders are planning to work on site
and therefore work spaces (offices, music studio, treatment room,
workshops) have been incorporated into the design of their homes and the
hub. Most of these spaces are designed so they can be multi-use spaces,
and be adapted in the future to changing life circumstances and community
needs.
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4.12 Delivering a Thriving Economy
The vision is that the Bower Community contributes to a thriving, diverse and resilient local economy,
supporting fair employment, inclusive communities and international fair trade.

Responding to BSC 8
The specific policies within BSC 8 of the Bristol Core Strategy that relate to the Bower project and its
sustainability:
A. Retaining valuable employment land
We expect the Bower community to become a pioneer in sustainable living and working that will become of
national significance. The departure of the Parson’s Yard will result in the loss of two jobs, and the creation of
fourteen jobs on site. A seven fold net job increase on site. Please see below for more detail.
B. Support key economic sectors with potential to grow in Bristol.
The ones recognised that support sustainable development are creative industries and environmental
technologies. The council is a member of Low Carbon South West, which now incorporates the Bristol
Environmental Technologies Sector project set up in 2006 to support the growth of a vibrant environmental
technologies and services sector in the Bristol City Region.
Solution: Bright Green Futures itself as well as Natural Design and Build are two local businesses which are
planning to be located on site and who will provide environmental building technology and services and are
set to grow from there. In terms of creative industries Nicola is currently stetting up an interior design
businesses and Pete is a pianist.
C. Addressing barriers to employment due to limited childcare
Solution: Laura is a childminder and intending to childminder from home when living at the Bower providing
much needed childminding services to local families with young children.
D. Addressing barriers to employment due to low skills and lack of work experience
Solution: The construction phase provides a particular opportunity for offering work experience and low
skilled work. We are looking to set up an apprentice and volunteering scheme to support building the
community hub and to empower interested participants and train them in sustainable construction. The
volunteers will be led by self-builder Larch and our friend Amir. The “Abolish Empty Office Buildings
Organisation” who are currently running a successful volunteering construction scheme in Bristol,have
already offered to support us in this endeavour.
E. Broadband and Mixed Use and Entrepreneurial Buzz
The Connecting Bristol initiative aims to ensure the early delivery of Next Generation broadband access
across the city to enhance business competitiveness and digital inclusion, supports a mixed use economy
that avoids the town becoming too dependent on a single employer and encourages more businesses to be
set-up locally.
Solution: The Bower will be a mixed use development and will become a hub for a number of small start-up
businesses and self-employed individuals. Bright Green Futures and Natural Design and Build will definitely
be there and a number of other business ideas are currently floating around. We are bringing a wide range
of expertise to the area which will diversity the local offering. Fiberoptic site wide broadband will support
such working structures and the flexible evolvement of work networks and arrangements on site.
We are bringing a wide diversity of jobs into the neighbourhood which currently is largely residential with two
car repair yard. In the future there will only be one car repair yard.
The additional jobs created are:
I. Laura - Childminder
II. Larch - Sustainability Consultant, Campaigner, Entrepreneur,
Director of Bright Green Futures
III. Leah - Project Manager for Natural Design and Build
IV. Will - Director of Natural Design and Build
V. Tara - Doula
VI. Mikey - Carpenter and Performer
VII. Heather - Marketing consultant for social enterprises
VIII.Nicola - Setting up an interior design business
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IX. Pete - Pianist
X. Sam - Book keeper
XI. Henry - Tutor
XII. Inge- Looking to set up a course for young people to train in agricultural sciences
XIII.Steffie - Director of Bright Green Futures
XIV. Indi - Sales Representative for Natural Design and Build

Why is it important?
All proposed activities are of crucial importance. They support a local economy and local investment, helping
more money to circulate within the town. Working on site further helps to improve the environmental footprint
of residents, by reducing the need to travel, but not only this: it also Increases the wellbeing of the
community: people tend to prefer shorter commutes and local employment is good for building community
spirit. Being able to work at the hub, enthusiasm becomes contagious and venture ideas flow freely naturally
supporting people to work together and new ventures to form and flourish. The hub is sufficiently large to
provide space to meet the needs of local growing businesses and businesses seeking to start up.

Excellent local consumers
But not only will the Bower residents provide local and global services, by their lifestyle choices they also
choose to be local consumers: Their choice to purchase local food, and to employing local people to build
their homes, and their choice to work locally directly support a local thriving economy. It is typical for selfbuilders to employ local people, their friends and friends of friends. It is very different for a construction site
worker to work for a self-builder rather than a volume house builder. The future owner is able to express
gratitude for the work, this in turn allows the site workers to takes pride and find meaning in their work. The
focus on sustainability further adds to the feeling that “we are doing something great together”. At the
Courtyard many of the site workers commented on the atmosphere and said that they had never enjoyed
working anywhere else so much. This leads to an arrangement where everyone wins: The workers enjoy
their work and find meaning in it; the owners and neighbours benefit from great quality construction, care and
respect and increased effectiveness and everyone enjoys the adventure. This is also the atmosphere and
arrangement the Bower self-builders envisage for their construction phase.

Existing Neighbours
It is essential that existing neighbourhoods also benefit from the project. Through the community consultation
the needs of the existing community are served with opportunities acted upon to help the new
neighbourhoods integrate with the existing. There are already signs of the new and exciting residents
starting to work in mutual support with each other. For example a student project around a design question of
the Bower is currently being discussed with Jim Thorpe who lives on 32 Everest Rd, bordering our site, is a
tutor at the Open University. The existing community has been very supportive and welcoming to the Bower
self-builders, and the self-builders have expressed that they are very grateful for being invited into the
Fishponds community in this way and excited to see it develop.

Plan Vivo
Although it is not part of the policy requirement, it is important not only
to support a thriving economy locally, but not to neglect our
responsibility of other community in the world, especially the poorest
community. The Plan Vivo Standard is a tried and tested certification
framework for projects supporting the rural poor with natural resource
management, using payments for ecosystem services. It includes
requirements and processes to ensure Plan Vivo projects benefit
livelihoods, ecosystems and provide ethical and fairly traded climate services. Activities are undertaken by
smallholders and community groups on their own land, and designed with the full participation of local
communities. By donating project proceeds to purchase carbon offsets from Plan Vivo, we support other
communities with a similar ethos, to implement sustainability and livelihood solutions they otherwise could
not afford. We support a thriving economy not only in Bristol, but arguably in locations were most needed.
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4.13 Choice and Empowerment
Achieving greater prosperity and sustainability through choice and
empowerment
By bringing people together who wish to live sustainably, informing what they can do, leaving them to
choose, and supporting and empowering them to go for it, the long term impact can be huge. It is very
different to a community of people who were told what to do and who implement sustainability measures
because they have to. No one gets excited about doing something the are told they have to do. However,
when people make the choice and commitment themselves, they are able to take pride in their decisions,
they start seeing themselves as environmental pioneers. Through the self-build process they learn to face
their fears. they learn that the can do something the thought they couldn’t do. When the build ends the
prospect of setting up something they believe in is no longer far removed and something they have already
faced.
We are offering people on low and medium incomes the opportunity to self-build their homes, to embark on
this entrepreneurial adventure together with a group of likeminded individuals, all joint in their wish to
contribute to the world. By doing it together and later living they spark off each other and the impossible
becomes possible.
The evidence of this is clearly displayed in our previous projects: The Ashley Vale community in St.
Werburghs and Courtyard Co-housing Community in Montpellier. Many people were jobless before they
joined the project. Now in every single one of the 20 fully self-built homes there is at least one person who
set up a business out of their self build experience: Several carpenters, a plumber, an electrician, a
photojournalist who wrote a book about the project and last but not least Bright Green Futures itself and
Ecomotive, an organisation who has tirelessly campaigned for national policy support of self-build and who
are a core reason for the recent policy change.
The Ashley Vale community is not an exception. We have seen a similar if not even stronger empowerment
effect in the Courtyard Co-housing community in Montpellier. It has only been two years since people have
lived there. Already, residents have formed the Right Band and are now touring the world as part of the
Massive Vibe Empowerment through Music Performance41. The Courtyard was also a springboard for
Natural Design and Build who on the back of building the Courtyard have moved on from a two man band
building kitchens and bathrooms to a company with about 20 working for them and now building various high
end sustainable building projects including a green oak monastery and Solar Sense’s Zero Carbon Hub.
Community self-builders of projects of this nature don’t stop implementing beneficial solutions once their
project is finished. They tend to go into the creative industries, eco-technology ventures, or use their
experience to deliver further community or sustainability projects. Jointly or alone some of them go on to
become major contributors to the much needed changes that are needed in this world.
But not only do the self-builders go though a process of empowerment. The empowerment process includes
also the people working on site. Builders are often friends or friends of friends, or, if not, they become
friends in the process. Working for a self-builder is not like working for a big company where the person
simply needs to execute what they are told. It is more like a process of sitting down with the future owner and
working out together what the best way to achieve the outcome is. As such, a kitchen might be designed as
a joint effort between the owner and the kitchen builder and would incorporate ideas and passions of both
people. This brings out the creative nature in the workforce and leads to unique homes that have the love
that has gone into building them written all over the walls.
The way Bright Green Futures works in support of the self-builders is directly geared to trigger maximum
empowerment. The company is there to provide support where needed and to enthuse the group to live
sustainably and live up to their principles. It leaves the self-builders to take responsibility for delivering their
builds and to work in mutual support, only stepping in when vital support is needed.

41

http://massivevibe.com
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No specific targets for empowerments need to be set, as this process is automatic and needs to evolve
naturally. We are very excited about the prospects of the Bower community and the many exciting ideas that
are currently being discussed.
Watch this space!

Sustainability Champion and Charter
Based on the sustainability advice provided by Bright Green Futures, the Bower residents have written their
own sustainability charter:
We herewith commit to our aim to meet the proposed targets in this Sustainability Action Plan. We are keen
to live sustainable and beneficial lifestyles that benefit us, the wider community, and the planet. We will
make the resources available for a Sustainability Champion whose tasks are:
I
to make us aware of sustainable lifestyle choices
II
to implement the car pool and sustainable transport scheme,
III
to monitor performance and
IV
to ensure that all sustainability technology is working as it should.
We will all take part by putting ourselves forward for the various roles requires - (for example organising
communal bulk food purchasing, communal cooking, managing communal waste facilities and food growing
in the garden, managing the on site internet provisions), and commit to devoting a minimum of one hour per
week to this. We will continuously review our performance and seek to improve even further over time.
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5. Summary of Proposed Measures for the Bower
In responding to the various policy documents the self-builders, design team and Bright Green Futures have
endeavoured to create an exemplar development with embedded sustainability measures that make it easy
for the residents to make sustainable lifestyle choices.

Zero Carbon: Climate Change, Energy Efficiency & Energy Supply
• Near Passive House Standard on energy efficiency to:
• minimise emissions and
• make buildings resilient to future climate change.
• 58% of remaining emissions off-set through PV generation on roof with optimally oriented
roofs

• Remaining 42% emissions offset through purchasing Plan Vivo carbon credits.
• Going zero carbon in energy use leads to a total carbon emission footprint reduction of 940
kg of CO2e per resident per yr.

Sustainable Transport
• 38 secure cycle parking spaces will be provided on site, an average of 2.7 per dwelling.
• Reduced car parking on-site. Approximately 0.6 car parking spaces will be provided per
dwelling.

• A thoroughly considered car pool scheme providing an incentive and mechanism to continue
to reduce car use and ownership in perpetuity.

• The forecast carbon footprint of car travel on average for a Bower resident is 0.3tCO2e/

•

person per yr, an 80% reduction when compared to the average UK resident leading to
carbon emission reductions of 1,1 tCO2e. This is greater than would be achieved through
zero carbon homes or Level 6 of the Code for sustainable homes.
Priority to pedestrians and cyclists prevail on site with parking at the entrance and access to
homes by foot and bike.

Future Proofing
• The flood mitigation measures have been designed to allow for increased (+30%) flood risk
associated with climate change.

• Passive House principles have been used to make buildings resilient to future climate
extremes, preventing overheating in summer and keeping houses warm during cold winters.

• Excellent energy efficiency and on-site energy generation provides for some protection
against future energy price rises and threats to energy security.

• Self-builders have thought through their homes and its flexible use throughout their lifetimes.
•

All homes and the overall site are therefore able to accommodate flexible and changing uses
in the future.
Fibre optic high speed broadband throughout the site enabling people to set up and run their
business on site from home or in the hub, minimising the need to travel

Green Space & Play Space
• Landscaped spaces in between the buildings have been maximised and will include play
space for families, food growing areas and wildlife areas.

• Communal gardens have been prioritised over private gardens to create a close knit
community and to allow more people to enjoy the amenity spaces.

• All units have private outdoor spaces, either gardens or balcony in addition to their shared
ownership of the communal garden
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Health and Materials
• Walking and cycling has been prioritised within the layout of development.
• Fresh, low carbon and healthy food will accessible easily and at low cost through purchasing
•

in bulk from local farm and wholesalers, as well as that grown on site. There are allotments
nearby and it is envisioned that residents will also establish shared allotment plots.
Natural low carbon building materials such as timber from FSC sources will be prioritised,
and the carbon footprint and green guide rating of each material will be considered as part of
the decision making process.

Water Conservation
• Water conservation measures including best practice washing machines, dual low flush
•
•

toilets, waterless urinals, aerated or low flow taps and low volume showers will be included
as appropriate to reduce water consumption to below 35m3/bedspace/year.
Rainwater will be collected for gardens and this will reduce consumption even further.
Porous paving, and maximising green spaces through design and car pool will increase
permeable surface more than four fold from 15% to 65%. This will reduce surface water runoff by 48%.

Waste Recycling
• Generous communal recycling bins that are hidden away will improve amenity value and
•
•
•

make recycling easier.
Commitment of Bower residents to recycle 90% of all recyclables collected by the
municipality
The resulting carbon emission reductions from this commitment amount to 0.28 tCO2/person/
yrs.
Co-builders on low budget naturally recycle and reuse building materials as it directly helps
them with their build costs. Therefore construction waste will be minimal.

Land use, Urban Form and Design
• The scheme will bring back into extensive use a brownfield site.
• The aim is to create an active, inclusive and safe sustainable community which is integrated
•
•
•

within and of benefit to the wider neighbourhood.
A heterogenous community is built and dwelling sizes respond directly to meeting the needs
of many first time buyers and those most passionate about delivering a sustainable
community.
A compact design with some third stories integrated into roofs minimises building materials,
reducing costs and land-use/buildings’ footprints, whilst respecting the surrounding
architecture.
The compact urban form also frees up space and opportunity for biodiversity, drainage and
amenity space and leads directly to the impressive improvements in these areas.

Ecology
• The site is currently of low ecological value, and the ecological value will be significantly
enhanced by by an average increase of five species on each square meter.

• Conservation measures will been taken to protect the existing and potential species.
• New habitats will be created as part of landscape design through a native planting scheme
and through maximising the green space on site.

Delivering a Thriving Economy
• The development will incorporate and apprentice programme during the construction phase.
• A forecast net job increase of 69% from current to post construction.
56

• Most new jobs will be created in sectors with potential to grow in Bristol.
• Many jobs will be created in the environmental sector, thereby inculcating sustainable
solutions beyond the boundaries of the Bower project.

• Site wide fibre optic broadband connection to allow for home working anywhere on site.
• Donating to Plan Vivo to support the poorest communities in the world creating livelihoods
and preserving their forests, contributing to a thriving global economy.

• Generating income through onsite renewables, supporting the emerging local renewable
energy sector.

• Prioritising renewable energy amongst purchased energy, supporting the emerging
renewable energy sector, rather than the ‘big six’ centralised energy suppliers.

Affordability
• Due to being co-build (costs even lower that self-build due to collective purchasing deals) and
plots sold below market value, all homes will cost 20 to 35% less than their end value.

• 35% of the equity of one home will be retained by the community organisation, thereby
capping its value at 65% of market value in perpetuity.

• A thorough cost assessment went hand in hand with a through carbon emission implication
•

assessment to inform all decisions. As a result, affordability could be used as a decision
criteria in all sustainability and design decisions.
The proposition saves the government money in the long run. This is achieved without any
affordable housing subsidy and several people will stop claiming housing benefit for good as
a result of being able to join this project as a co-builder.

Community
• Future residents are at the core of all decision making.
• Existing residents and local organisations were thoroughly consulted and are very supportive.
• The Travel Plan emphasises walking and cycling to reduce car impacts on the neighbourhood
and foster sociability and ‘living streets’.

• Communal garden and hub are the heart of the development.
• Co-housing features include:- shared lunches, amenities, cars and washing machines
reduced living expenses, reduced carbon emissions and reduced housework tasks.

Sustainability Charter, Champion and Choice
• The Bower residents have agreed to a sustainability charter for sustainable living. A
•

sustainability champion will provide support information and is in charge of ongoing
monitoring thereby supporting the self-builders to live up to their commitment.
Monitored results and lessons learned will be published to support others in replicating the
success.
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6. So, is it truly a flagship project?
Is this really a flagship project for sustainability and community? How does the Bower Community compare
to other standards?

Zero Carbon: All Categories
The carbon emission achievements that this sustainability strategy, and the commitment of the Bower
resident to sustainable lifestyle choices is expected lead to a total CO2e emission reduction of 3.8 tCO2e per
resident per year. In addition, 334 tCO2e are offset through construction choices such as low carbon and
natural building materials (e.g. FSC timber) and minimising construction waste. Over the next 50 yrs this
would lead to a total carbon emission reduction of over 5000 tonnes of CO2e saved by the Bower
Community.
This carbon emission reduction is 22 times the amount that would be achieved through BCC’s policies alone:
i.e. the 20% renewable emission requirement, and four times as much as would be achieved through
meeting the highest level: level 6 of the Code for Sustainable Homes, a standard which to our knowledge not
a single home in Bristol has achieved.
In comparison to the five UK projects that we find most inspiring, only BedZED and the Ashley Vale project
estimated the carbon emission footprint of its residents and calculated to be 11%42 and 12%43 respectively
lower than that of a typical UK resident. In comparison with the above measures the Bower residents would
achieve a 35% emission reduction compared to a average carbon footprint of a UK resident of 11 tCO2e per
year, more than three times that of the most inspiring UK projects!
Of course, only history and future monitoring results will show whether the Bower Community will actually be
able to achieve such impressive results. There is a good chance however that the combination of
a) the empowerment process that happened at the Ashley Vale Community through the community
self build route, combined with
b) the very high technical eco specifications, similar to Bedded, and then combined with
c) a selection process where a commitment to leading sustainable and beneficial lives becomes
a requirement for joining in
is a route that may well be able to exceed the glass ceiling of what level of sustainability can be achieved in
new UK housing developments.

42

Source: http://www.bioregional.com/wp-content/uploads/2014/10/BedZED_seven_years_on.pdf

43

Based on: http://www.mdpi.com/2071-1050/2/7/2084?trendmd-shared=0
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Qualitative Comparison to other Flagship Projects
In addition to carbon emission reduction it is interesting to compare qualitatively whether our proposed
strategy for the Bower indeed will succeed in the priority areas put forwards in Section 3.3 that we were most
inspired by other flagship projects studied.
The Table below summarises the features from these
inspirational projects we put forward for replication in Section 3.3. The proposed strategy for the Bower will
achieve it all, i.e. to combine the best of all these projects. This is summarised in Table 10.
Table 10 Pioneering sustainability criteria met by flagship projects and the Bower
Projects

Advanced
Eco-build
specs
(zero
carbon or
similar)

Sustainabl Communal
e lifestyles garden at
made easy the heart
of the
design

BedZED

X

X

LILAC

X

X

X
X

Ashley
Vale

X
X

X

The Bower

X

X

Coherent
yet
personalis
ed design

Empower
ment
through
self-build

Affordable

On-site job
creation/
ethical
business
hub

X

Applewood

Courtyard

Communit
y hub/
room
owned by
resident
community

X

X

X

X
X

X

X

X

X

X

X

X
X

X

X

In conclusion, this is the first ever community self-build project in the UK with such impressive carbon
emission and ecological footprint reductions. The ecological and carbon footprint reductions may be greater
than any other housing development in the UK has so far achieved. The Bower Community will definitely
exceed the glass ceiling on sustainability performance on many levels. How far the group will take this
depends on the commitment and lifestyle choices of each resident as well as the successful implementation
of the Sustainability Charter by their sustainability champion and the community as a whole.
The Bower Community will be in a unique position to share with the world how they have made a significant
difference both to their own lives as well as the health of our planet. Many people may be inspired by this
project and may replicate its results, setting in motion a responsible response to the threat of climate change,
whilst enabling empowered beneficial and happy lives.
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