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america 12 hectares
!
!

europe 6 hectares
1.9 hectares per person
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gas supply strategic risk

40%
40% from the  

middle east

by 2020 the UK will import 80% of its gas needs - from where?
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photosynthesis100 tn Watts pa!
!

40 times the energy use of USA!
!

110 bn tonnes of carbon!
!

404 bn tonnes of CO2
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photosynthesis - sunlight + water + CO2 = cellulose 



800 kg of CO2 per m3
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wood straw or hemp lime 
(render)

+ +

screws and glue
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211 kg of CO2 per m3
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or  
45 years  

of a  
2 kW  

PV array
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Quarterly heating bills 

 £20 - £50  

90% less  

than the average for Leeds  



LILAC CoHousing Costs - including land, renewables and landscape Tomorrow’s 
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LILAC Number m2 Gross/Cost/
per/unit

/Total/ /Construc8on/
Cost/m2/

Construc8on/
cost/per/unit/

/Total/
Construc8on/

costs/

1"bedroom"apartments 6 48 £83,688 £502,128 £1,047 £50,278 £301,666

2"bedroom"apartments 6 71 £123,788 £742,728 £1,047 £74,369 £446,214

3"bedroom"houses 6 95 £165,632 £993,792 £1,078 £102,454 £614,725

4"bedroom"houses 2 111 £193,528 £387,056 £1,195 £132,618 £265,236

Common"House 1 186 £324,291 £324,291 £1,090 £202,734 £202,734
21 1692

Total/Development/Costs £2,949,995 Total/Construc8on/Costs £1,830,573

Gross"Cost/m2 £1,743 m2 £1082

sq/G £101

Affordability

Average"House"price"Leeds £ 170,655 Source"Land"Registry"of"England"&"Wales"April"N"June"2013

Average"House"price"LILAC £ 140,476

Percentage"reducRon 18%/Less



Mortgages, Research, Product Certification for PassivHaus and QMark
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PassivHaus Product Certification of ModCell Core+TSB Modern 
Flying Factory 

Q4
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Custom Build
Home Manufacturer Briefing

Custom Build
Market Progress

� Cross Party Support
� Customer Demand
� NPPF
� HCA Pilots
� CIL Exemption
� Custom Build Association within NaSBA
� Mortgage Products
� S106, Consumer Marketing, Public Land
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Custom Build 
Market Potential

Custom Build Market

• 67%�would�not�buy�from�a�volume�
housebuilder

• 53%�want�to�Custom�Build�at�some�stage
• 30%�want�to�Custom�Build�in�next�5�years
• 12%�want�to�NOW�=�6�million�people
• 80%�use�Rightmove =�400k�per�month
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beautiful, affordable, sustainable
a zero carbon housing solution

Custom Build Housing in Cornwall - A competition for Home Manufacturers - Stage one Submission

beautiful, affordable, sustainable
a zero carbon housing solution

Custom Build Housing in Cornwall - A competition for Home Manufacturers - Stage one Submission



igloo custom build 3 to 4 bed BaleHaus

custom 
build 

volume  
10 x 6 x 12
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igloo custom build - street scape
3 Bedroom Standard Option
132m2 GIA
Timber cladding, lime render base, slate roof

4 Bedroom Standard Option
132m2 GIA
Timber cladding, lime render base, slate roof

3 Bedroom Variant
132m2 GIA
Slate cladding, lime render base, slate roof

2 Bedroom Variant + Terrace
94.5m2 GIA
Slate cladding, timber terrace

2 Bedroom Standard Option or 3 Bedroom Mini
88m2 GIA
Timber cladding, slate roof

3 Bedroom Variant
132m2 GIA
Lime render, slate roof

Slate roof

Rooflights above stair

Photo voltaic panels

Gutters and down-pipes feed 
to rainwater harvesting

Lime render to walls

High performance 
composite windows

Optional balconette to 
bedroom / lounge windows

Front door with optional
timber / slate / render surround

Slate roof

Rooflights above stair

Photo voltaic panels

Gutters and down-pipes feed 
to rainwater harvesting

Timber cladding to walls

High performance 
composite windows

Optional balconette to 
bedroom / lounge windows

Front door with optional
timber / slate / render surround

Slate roof

Rooflights above stair

Photo voltaic panels

Gutters and down-pipes feed 
to rainwater harvesting

Slate cladding to walls

High performance 
composite windows

Optional balconette to 
bedroom / lounge windows

Front door with optional
timber / slate / render surround

Front Elevations 
Various Options

0 1 5m

Render
3 Storey

Timber
3 Storey

Slate
3 Storey

6000 plot dimension
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LILAC v2 in Bristol 50 units as part of Bristol European Green Capital 2015

Lounge
3 1.4m2

Chair Store
3.7m2

North East

Entrance

Hall
7.0m

2

28 29 30 31

17
18

19
20

1
2

1
2

3
4

29 x 3 Bed Houses
4 x 2 Bed Houses

2 x 4 Bed Houses
2 x 3 Bed Houses
6 x 2 Bed Apartments
6 x 1 Bed Apartments
1 x Common House
6 x Bin / Cycle Storage

50 Units

1.145 Ha
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BaleHaus - Floating Homes

BaleHaus
lifestyles for the future in harmony with the environment

The BaleHaus approach promotes safe and healthy family lifestyles, 
encouraging positive attitudes to life and the environment; it is designed to 
be flexible and responsive to various lifestyles such as the needs of a 
growing family, and rooms are ideal for multitasking. The interiors flow 
easily into the terraces and balconies to allow you to make the most of a 
healthy outdoor lifestyle. 

These outdoor oases are important social spaces where families can 
gather in the fresh air for barbecues in the summer or where parents can 
escape for a cool drink while their children search for fish and wildlife from 
their private pontoon. 

Where appropriate homes are built in accordance with ‘secured by 
design’ and encourage healthy, safe and cohesive communities.

We consider the BaleHaus to be a ‘home for life’ that changes and grows 
with you. Our designs have built-in resilience for new future technologies 
and are easily extendable and adaptable. 

The open plan approach on the ground floor allows for rooms to evolve 
and change with your family. The boat house is also large enough to be 
turned into a garage, or adapted over time into a guest suite for visiting 
relatives and friends.

We feel it is important to actively encourage nature in all its forms to 
flourish as part of a healthy eco system. Each house has its own private 
outdoor space, and our design approach is flexible to enable balconies at 
upper levels. These are designed to support green roofs and micro 
allotments. The flat roof over the central double height living space has a 
bio-diverse green roof, providing a habitat for local insects and birds. This 
will naturally dovetail with the overall lakeside development and its respect 
for ecology.

View of multiple lakeside houses

The BaleHaus will be constructed using the ModCell 
system of prefabricated straw bale panels

ModCell® is one of the first products to make 
large-scale, carbon-negative building a commercial 
reality. The ModCell® system utilises the excellent 
thermal insulation qualities of straw bale construction to 
form prefabricated panels, made in a local Flying 
Factory™. 

ModCell® allows super-insulated, high-performance, 
low energy ‘passive’ buildings to be built using 
renewable, locally sourced, carbon sequestering, 
sustainable building materials.

ModCell® is designed for use in housing, offices, 
schools and commercial buildings.

This innovative, offsite-manufactured wall and roof 
cladding system can be quickly and efficiently installed, 
creating buildings with thermal performance up to three 
times higher than the current building regulations 
require. 

This super-insulated system, combined with our airtight 
details, means that buildings constructed using 
ModCell® panels meet the demanding PassivHaus 
specification. As a result, ModCell® buildings can have 
zero heat requirements, saving money and CO2 
emissions.

The ModCell® Core + System delivers on the 
demanding PassivHaus specification requirements for 
U-values, air-tightness and thermal 
bridging.  PassivHaus projects combine the excellent 
performance of ModCell® with improved glazing 
specification, Mechanical Ventilation Heat Recovery 
(MVHR) and project and location specific design. 

ModCell is a fully tried and tested, award winning 
method of construction, having been used on housing 
and commercial projects across the UK over a period of 
10 years. The system is mortgage approved by the 
Ecology Building Society

View of multiple lakeside houses

A full copy of the PHPP report is included as 
supplementary information to the BaleHaus submission;  
some of the salient points have been included here.

Figure 1  shows the PHPP simulation results.

Figure 2  shows   the   calculated   final   energy 
consumption of the BaleHaus compared with an 
identical reference building that complies with Part L1A.

Figure 3 shows the calculated annual energy bill of the 
ModCell Balehaus compared with an identical reference 
building that meets the UK Building Regulations.

Figure 4 shows the thermal envelope and air tight layer. 
The thermal insulation strategy consists of a continuous 
insulation layer provided by the ModCell construction 
system. Floor, wall and roof build-ups achieve U-values 
of 0.101 and 0.102. The ModCell construction system 
is factory assembled, therefore a large amount of air- 
tightness detailing is done off-site. The Stramit panels 
on the inner side of the outside walls act as the air tight 
layer. The vertical joints between Stramit panels are 
taped. Airtightness tape is applied to the joints between 
the floor and roof cassettes and between wall panels.

Figure 5  shows mechanical ventilation rates and duct 
runs. During the winter heating period, a whole house 
mechanical ventilation system with heat recovery 
provides full fresh air with minimal heat loss. Fresh air is 
supplied to dry rooms and extracted from wet rooms. 
Landings and hallways act as transfer zones, with 10 
mm gaps under doors allowing for air exchange 
between supply and extract areas.

Figure 6  shows the natural summer ventilation strategy 
and calculated ventilation rates through windows. 
Summer ventilation is natural, provided by single-sided 
and cross ventilation.

Figure 8 shows the results of the PHPP calculation for 
summer comfort, which is met through a combination of 
external shading devices and natural night ventilation. All 
roof lights have fixed external shading devices. All 
southern windows have external venetian blinds that 
can be lowered and tilted by occupants as required. 

beautiful, affordable, sustainable
a zero carbon housing solution
for The Sunday Times British Homes Awards 2014, design competition for an "Ecohaus"

BaleHaus
a zero carbon housing solution

Living more sustainably requires us to develop ways to live within our 
environmental means, especially in relation to our carbon footprint, 
maintain a healthy and comfortable quality of life and build strong 
cohesive communities. BaleHaus addresses these challenges and offers 
a straightforward and practical way to reduce our footprint on the earth.

BaleHaus uses ModCell straw panels to provide a super-insulated home, 
made from locally available materials that are designed to be dismantled, 
re-used and recycled at the end of a typical 75+ year life. This super 
insulating system meets the PassivHaus specification for zero heat 
homes. 

BaleHaus is an entirely renewable home, made from beautiful, affordable 
and sustainable natural materials. It is a living, breathing home that is cool

in summer and warm in winter. It is intelligent in design as well as 
operation and, at every turn, simply and effectively helps people reduce 
their CO2 emissions without compromising how they choose to live their 
lives. 

As such, BaleHaus is an enabler of 21st century living, dispelling the myth 
and popular misconception that one’s lifestyle must be compromised in 
order to achieve a low carbon existence. Welcome to the world of low 
carbon chic!

BaleHaus is a light, airy, spacious and comfortable home, which has a 
minimal impact on the environment. The designs are fully customisable, 
including options for external treatments, internal layouts and fittings. It 
can also accommodate a range of renewable and energy saving 
technologies to save money on utility bills.

site plan
plot dimensions 24m x 30m
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1 site entrance
2 parking (electric charging)
3 allotment
4 house entrance
5 slipway to water
6 jetty
7 decking
8 biodiverse green roof
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View across the lake

key

1 slipway for boat access to 
lake

2 minimal windows to east 
and west for privacy

3 PV array on west facing 
roof

4 roof profile to aid natural 
ventilation and light

5 biodiverse green roof
6 rope swing over water... 

why not?!
7 generous decked area 

extending out from living 
spaces

8 living spaces have 
generous glazed screens

9 jetty to lake
10 house located close to 

lake to maximise links to 
water and retain generous 
garden to rear
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key

1 main entrance to 
BaleHaus

2 access to boat store
3 combination of untreated 

and charred / stained 
timber

4 lime render to ground floor
5 balcony to bedroom
6 balcony to bedroom
7 slipway to lake for boat 

access, plus ramp to 
decked area overlooking 
lake

8 parking area

Morning view Lakeside view
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beautiful, affordable, sustainable
a zero carbon housing solution
for The Sunday Times British Homes Awards 2014, design competition for an "Ecohaus"
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What the Minister (England) says

Scale Prefabrication from 5,000 today 50,000 by 2020 
!

Affordable Housing Programme £150m. From September the 
HCA call for bids encouraging use of MMC  Custom Build Fund 
- https://www.gov.uk/government/publications/custom-build-
serviced-plots-loan-fund 
!

Right to Build £400m for London, £200m rest of UK for 10 
zones DCLG invitations to Vanguard Local Authorities for 
Custom Builder Housing Zones and Brownfield development 
https://www.gov.uk/government/news/government-initiatives-to-
help-build-more-new-homes-on-brownfield-land
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https://www.gov.uk/government/publications/custom-build-serviced-plots-loan-fund
https://www.gov.uk/government/news/government-initiatives-to-help-build-more-new-homes-on-brownfield-land


What the Minister (England) says

Local Growth Fund - £300m Housing Revenue Account Borrowing 
Programme for 10,000 new affordable homes over 2015 to 2016 and 
2016 to 2017. 
!

Local Growth Deals - Provides funds to local enterprise 
partnerships or LEPs https://www.gov.uk/government/collections/
local-growth-deals. 
  
RGF Round 6 £200m - Regional Growth Fund is now open https://
www.gov.uk/understanding-the-regional-growth-fund#rgf-round-6 
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the sixth carbon sink

carbon capture & storage 

!

why the built environment?

!

an an asset

sits on the balance sheet

insured

maintained

has utility

where we work rest and play

it increases in value over time

!

carbon dioxide pumped under in the north sea does none of this
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