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we live in a time of crises 

climate change 
housing







construction industry facts

global value £2.9 trillion pa 

45% of man-made CO2



existential threat? 
stress 
anxiety 

depression



multiple scales of well-being

the need for well-being is now scaled across:  

planetary 

societal 

physical 

mental 

think global - act local - act now



sick building syndrome

Buildings impact on the environment in three ways: 

through the resources used in their creation; 

through the energy used in their operation; 

through waste produced in their construction, operation & 
disposal. 

They are also places where we live & work and they impact 
on our social, physical, economic and cultural well being.



 systems thinking - weaving in an interconnected & interdependent

sustainability
quality of life
health
wellbeing
happiness
productivity

All interconnected. All Interdependent.



Natural Capital

Social Capital Human Capital

The Five+ Capitals - Forum for the Future System Boundaries 

Manufactured 
Capital 

Financial Capital

We measure our performance using Forum for the 
Future’s five capitals

Data Capital



carbon cycle



photosynthesis



photosynthesis



photosynthesis



photosynthesis - powered by a bio-evolved quantum machine



photosynthesis - sunlight + water + CO2 = cellulose 



742 kg of CO2 per m3



photosynthetic ingredients

wood straw lime 
(render)

+ +

screws and glue



Straw

straw 
1.43 kg CO2 per kg of straw



EcoSystems Services as Technology Solution - we Build with Carbon 

ModCell Straw Technology  
we Build with Carbon



Flying Factory - uses local skills, labour and materials



Flying FactoryISBC 2016



Flying Factory - delivered to site



BaleHaus at Bath



projects - BaleHaus at Bath

custom homes



BaleHaus a Domestic Carbon Bank - 34 tonnes 

or  
45 years  

of a  
2 kW  

PV array



we can build with carbon 
climate change 

sorted



housing crisis



housing is health



We Can Make 
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the 3rd sector?

250,000 houses needed

The System is Broken

The average house in Bristol now 
costs 8.2 times average annual 
earnings, compared to 3.6 times 
earnings in 1997. This makes 
houses the least affordable they 
have ever been. 

The new homes we do build are  

UNAFFORDABLE

(Office of National Statistics 2017)
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The UK housing crisis 
To meet our changing and growing needs, the UK has to build at 
least 250,000 new homes every year. Our current housing systems 
alone are dramatically failing to do this.

Private developers

HAs

Local councils

To meet our changing 
and growing needs, 
the UK has to build at
least 250,000 new 
homes every year.  
Our current housing  
systemsalone are  
dramatically failing  
to do this.

Instead of relying on speculative developers, 
what if the community became the developer?

Social care 
and looking  

after our 
growing  
elderly  

population

Enabling people 
to shape their  
neighbourhood

Growing  local jobs and  manufacturing

Creating  
sustainable  
ways of  
living
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To meet our changing 
and growing needs, 
the UK has to build at
least 250,000 new 
homes every year.  
Our current housing  
systemsalone are  
dramatically failing  
to do this.

250,000 houses needed



custom homes

Igloo Regeneration Custom Build



custom homes

The opportunity

340,000 more new homes needed every year 

More than double current production 

That’s a new £45bn housing market 

It doesn’t exist today. 

Custom Build started April 2016



ISBC 2016 Our Experience - LILAC CoHousing Leeds



Our Experience - LILAC CoHousing Leeds



Mutual Home Ownership Society - New Economics Foundation model 

Mutual Home Ownership

Household 
meets min net 

income 
threshold

35%

Member increases 
income or moves 

internally

Each 
member 

pays 35% of 
net income 

every month

Monthly deduction for service costs

Equity share 
allocated (10% of 

build costs)
10% deposit paid

All equity 
acquired

Member pays 10% of net income

MHOS 
Equity 
Fund

Member pays 
additional capital High Earners Policy Member loses job

Equity share allocation adjusted More equity acquired More equity acquired Equity frozen contractual 
tenancy issued

leave < 3 yrs

leave > 3 yrs

Deposit repaid
Equity shares that 
covered capital 
repayments repaid
Deductions for 
depreciation

Deposit repaid
Equity shares that 
covered capital 
repayments repaid
Deductions for 
depreciation
Equity shares 
revalued (linked to 
national average 
earnings). Any 
increase split 75% 
member, 24% 
Society



Our Experience - LILAC CoHousing Leeds

Quarterly heating bills 

 £20 - £50  

90% less  

than the average for Leeds  



Hardware Software OS

Hardware SoftwareOS
missing 

or 
confused 

or 
not defined 

& 
too slow

Working with Paul Chatterton
founder of LILAC

writing a new ‘red book’



@WeCanMakeHomes



What	if
the	community	was	the

developer



What	if
we	could	deliver	
HOUSING
at	point	of	need?	

In	your	street!



What	if
the	community	was	the

bank



custom homes

#liveworkmakeThe Bristol Pound



Land Supply: new, free and hidden in plain sight 

Interwar Housing Estates

Knowle West - radical past  

Knowle West was the future nearly 100 years ago when the  
neighbourhood was first conceived as a Garden City Suburb. Part 
of a radical programme of house building by Bristol Council, the  
estate was built as a remedy to the problem of inner city slums.

Ebenezer Howard’s Garden City Movement was, and still is, a fashionable trend in        
urban planning. It proposed the idea of building new towns set in the  

countryside, which could allow people access to nature and the  
health benefits that green spaces provide. In Knowle West  

this was interpreted to mean good quality  
homes set in generous gardens.

Knowle West continues to be shaped by its initial design:

3. Lack of diversity in 
housing types and 
size
The standard Knowle West home 
is a three bedroom house. When 
the estate was first built, this was 
often too small for many families 
and overcrowding was an issue. 
Today, they are often too large, 
with a shortage of 1 and 2  
bedroom homes. 

1. Employment  
A key concept behind Garden 
Cities was that they ought be 
self-sufficient and provide  
opportunities for work locally. 
When designing Knowle West,  
however, the planners of the  
time did not take the residents’ 
need for employment into  
account. As such, when families 
moved out from the slums to  
the estate, they struggled to  
earn money.  A lack of local  
employment options remains  
a critical issue today. 

2. Low population 
density 
The estate was built at a very 
low density and Knowle West 
continues to have one of the 
lowest population densities 
in Bristol at an average of 
just 25 dwellings per hectare 
(65% the density of Clifton). 
This continues to makes it  
difficult to sustain vibrant 
local shops and services.

Knowle West: 
5,000 semi-detached homes 
Low Density Garden City 
Homes Fit for Heroes - Addison Act 1919 Minister for Health  
We built 4 million homes just like this 



Land Supply: new, free and hidden in plain sight 

Interwar Housing Estates

Knowle West - radical past  

Knowle West was the future nearly 100 years ago when the  
neighbourhood was first conceived as a Garden City Suburb. Part 
of a radical programme of house building by Bristol Council, the  
estate was built as a remedy to the problem of inner city slums.

Ebenezer Howard’s Garden City Movement was, and still is, a fashionable trend in        
urban planning. It proposed the idea of building new towns set in the  

countryside, which could allow people access to nature and the  
health benefits that green spaces provide. In Knowle West  

this was interpreted to mean good quality  
homes set in generous gardens.

Knowle West continues to be shaped by its initial design:

3. Lack of diversity in 
housing types and 
size
The standard Knowle West home 
is a three bedroom house. When 
the estate was first built, this was 
often too small for many families 
and overcrowding was an issue. 
Today, they are often too large, 
with a shortage of 1 and 2  
bedroom homes. 

1. Employment  
A key concept behind Garden 
Cities was that they ought be 
self-sufficient and provide  
opportunities for work locally. 
When designing Knowle West,  
however, the planners of the  
time did not take the residents’ 
need for employment into  
account. As such, when families 
moved out from the slums to  
the estate, they struggled to  
earn money.  A lack of local  
employment options remains  
a critical issue today. 

2. Low population 
density 
The estate was built at a very 
low density and Knowle West 
continues to have one of the 
lowest population densities 
in Bristol at an average of 
just 25 dwellings per hectare 
(65% the density of Clifton). 
This continues to makes it  
difficult to sustain vibrant 
local shops and services.

We found: 

54% lived in by 1 or 2 people over 55 
44% overcrowded 
Empty nesters  and new shoots 



Solving the Land Challenge

We mapped a typical interwar estate 

We found: 

Gaps 
Corners  
Gardens  
No Man’s Land

3,500	micro	sites



Knowle West has many of the resources and assets that could provide some of the  
essential ingredients to building a new approach for people to create more affordable homes.

4. Knowhow  

Experience in construction 
and trades is high. Our door-
to-door survey revealed that 
52% of people had experience 
at professional or amateur  
level of at least one of the  
following: plastering,  
plumbing, electrics, roofing, 
carpentry, bricklaying,  
painting and decorating, and 
design.13 

3. Space to grow  

Micro-sites big enough to  
accommodate a one or  
two bedroom home are in  
abundance in Knowle West. 
This includes up to 1500  
gap-sites between existing 
houses, and up to 31.3 hectares 
of developable garden space. 
Not all these plots will be  
viable, but even if 10 percent 
were developable, micro-sites 
represent a significant new 
supply of land held in citizen 
and civic hands. 

2. Spare capacity 
 
70% of the homes in Knowle 
West have three bedrooms, 
but 54% of the community 
live alone, or with only one 
other person. 

1. Pent up energy  
for change 

People want to adapt their 
homes and community to bet-
ter fit their needs. The ‘hack-
a-home’ spirit is strong in 
Knowle West, as evidenced by 
the DIY improvements people 
have done to their homes over 
the years. But, for anything 
more substantial, the current 
system is  
frustrating many people.  

Our research found, planning 
applications from Knowle 
West are twice as likely to 
be rejected than those from 
more affluent Clifton.11  

we can make...
citizen-led housing

| HOUSEHOLD SIZES |

Even though 70% of the houses in Knowle West have 3 bedrooms, more 
than 54% of the community live alone or only with one other person. Knowle 

West needs more versatile houses

we can make...
citizen-led housing

| HOUSEHOLD SIZES |

Even though 70% of the houses in Knowle West have 3 bedrooms, more 
than 54% of the community live alone or only with one other person. Knowle 

West needs more versatile houses

27we found energy for change, spare capacity, loads of space to 
grow and huge latent knowhow in building skills



Here’s what we built 
On a micro site 
To the highest standards 
Without planning permission 
In 10 Weeks…





Why no planning permission?



Why is Tam an Agile Home?

It complies with both the Caravan Act and Chattel Law.  
The Act has three tests: 

Construction There should be two sections separately 
constructed with the final act of assembly joining them. 
Mobility It is not necessary for a caravan to be towed, only that it 
can be moved by road without damage. 
Size No larger than 20 x 6.8m with a floor to ceiling height less 
than 3.05m. 

Chattel is a moveable asset that does not require planning 
approval. 



Solving the Land Challenge

Tam is not a caravan! 
It’s a house on a caravan chassis. 
Nor is it a shipping container. 
It’s Building Regulations compliant. 
Low Carbon and Super Insulated. 
Triple Glazed and all LED lighting. 
Energy demand minimised. 
Fuel Poverty Eradicated. 
Lead time 12 weeks from order. 
It’s recoverable capital. 

Available in 1 to 4 bedroom units as a shell or fully finished.



Agile Finance

Affordable rent 

Affordable ownership 

As easy and flexible as 
leasing a car



We Can Make - funded and we will build up to 350 homes 



PEOPLE POWERED HOMES
MADE IN BRISTOL!



1 kg 
CO2 

Build With Carbon

https://agile.property 



27 tonnes of CO2

CO2 Captured and Stored in a TAM  https://agile.property

https://agile.property


Emmaus Roof Top



Emmaus Roof Top



Emmaus Roof Top Economic Model

Working with Emmaus and other third sector organisations on a grant funded development model

https://www.gov.uk/government/publications/move-on-fund £55m 

https://www.gov.uk/government/collections/community-housing-fund £163m

£1800z

Development Costs £800k

Community-Led Housing Entity

Backfields House

Revenue Costs Capital Costs

Community Housing Fund 

as Grant

100% of Revenue Costs £80k 

Frome Homes England

Move On Fund  
as Grant


50% of Capital costs. £310k

Frome Homes England

Architect

Engineer

Landscape

Planing

Tender

Debt 
£310k

Social Investment

£100k Pledge

Knowhow

CHF Revenue Cost £80,000

MOF £310,000

Debt £310,000

Social Investment £100,000

Total Dev Costs £800,000
Annual Income 7 Homes @ £400 per month £33,600

Monthly Income £2,800

Loan 
Principal

Annual Percentage 
Rate

Length in 
Months

Monthly 
Payment

Total 
Interest Total Paid

Loan 1 £310,000 2.50% 240 £1,643 £84,248 £394,248

Loan 2 £310,000 3.00% 240 £1,719 £102,621 £412,621

Loan 3 £310,000 3.50% 240 £1,798 £121,490 £431,490

Loan 4 £310,000 4.00% 240 £1,879 £140,849 £450,849

agile
FINANCE

Emmaus 
& other third sector



UWE Intergenerational Assisted Living Cluster
Site Plan
Scale: 1:5001

whitedesign
Anchor Society UWE

    

2019 04 15.01

Do not scale this drawing! Check all dimensions on site. If in doubt ask.

Drawing No Amendment 

Location Plan

the proving house 21 sevier street bristol BS2 9LB
ANchor Society & UWE 

 Intergenerational Living Cluster

+44 (0) 117 954 7333 info@white-design.co.uk
www.white-design.co.uk
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UWE Intergenerational Assisted Living Cluster



UWE Intergenerational Assisted Living Cluster





Shelter and Companionship

Systems Thinking delivers better Social Economic and 
Environmental Outcomes. 

By putting people at the centre of our work we meet their 
need for safe, civil, affordable and low carbon homes. 

There is never one technology solution.  

Instead, financial, technological and societal systems should be 
subservient to the need to respect people and planet, working 
within natural capital boundaries.
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