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global value £2.9 trillion pa
45% of man-made CO»

biggest business opportunity

since the industrial revolution

construction industry facts



60% of materials
| 2% of CO2 emissions embodied

20% end up in landfill

Buildings impact

construction industry facts



1.9 hectares per person america 12 hectares
europe 6 hectares

One Planet Living
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inexoraple rise of energy and utility costs



40% from the
middle east 40%

by 2020 the UK will import 80% of its gas needs - from where?

gas supply strategic risk



NISM

Notification of Insufficient System Margin

strategic risk
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pNotosyntnesis



photosynthesis - sunlight + water + CO2 = cellulose



742 kg of CO2 per m?
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straw
211 kg per m3

Cee Straw



wood straw lime
(render)

screws and glue

pnotosynthetic iIngredients
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The Eco-Innovation EuroCell project has
sought to provide a solution towards
decarbonisation through the development of
wider sector uptake of straw bale
construction using ModCell: an innovative
prefabricated low carbon cellulose-based
panel building system designed for use in a
wide variety of construction sectors, including
housing, schools and retail projects.

The EuroCell Project has addressed current
EU wide market barriers to the mainstream
uptake of ModCell® and BaleHaus®
products. Barriers include the lack of product
certi cation, warranty approval, scaling the
manufacturing approach and limited market
presence.

The ECO-SEE project aims to address an
emerging health problem associated with
modern low carbon buildings. Modern
buildings have been developed to be very
airtight, improving their energy efficiency
and reducing their carbon
footprint. However, these sealed
environments have created unexpected side
effects, with research showing that a build-
up of potentially harmful chemicals in the air
iIs potentially causing negative impacts on
occupants.

The ECO-SEE project studies the use of
innovative eco-building materials that will
address poor air quality, while also radically
iImproving the energy efficiency of buildings

IsoBio, aims to transform mainstream
adoption of sustainable materials in building
and construction - delivering significant
energy efficiency improvements and wider
environmental benefits.

The project runs from 2015 for four years,
has a budget of €6,3M, and the development
Is planned in four significant phases. The
first two will focus on taking the materials
from idea to application, before emphasis
switches to a transition from lab to
demonstration scale.

research leo



nexorable rise of energy and utllity costs






Carbon Capture and Storage



Carbon Capture and Storage



























pnotosyntnhesis - powered Dy a bio-evolved guantum machine
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SaleHaus a

Homestic Carbon

Sank - 54 tonnes



projects - Nucleus Centre Hayestield Girls School



projects - Nucleus Centre Hayestield Girls School



Frome Our Experience - LILAC CoHousing Leeds
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Frome Our Experience - LILAC CoHousing Leeds



Frome Our Experience - LILAC CoHousing Leeds



Mutual Home Ownership

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

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

Monthly deduction for service costs

Member pays 10% of net income

Frome LILAC CoHousing Leeds Mutual Home Ownership Society



LILAC Number |m2 Gross Cost Total Construction | Construction Total
per unit Cost m2 cost per unit | Construction
o — costs

1 bedroom apartments 6| 48 3 £83,688 £502,128 £1,047 £50,278 £301,666
2 bedroom apartments 6| 71| £123,788 f £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 fk £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 £2,949,995 | Total Construction Costs |
Costs |
Gross Cost/m?2 £1,743
Affordability |
Avg House price Leeds |£ 170,655 ‘ource Land Registry of England & Wales April - June 2013
Avg House price LILAC| |£ 140,476 |
% reduction - |18% Less

== —— — .

Frome Our Experience - LILAC CoHousing Leeds



Super-insulated and Airtight
Heating MVHR and ASHP
all LED lighting all electric design
Rainwater Harvesting
Plasterboard Free - Compressed Straw Board CSB,
kKW PV per home
£1180m2

Frome Portway, Bristol - VWorlds first open market straw bale homes



Frome Portway, Bristol - VWorlds first open market straw bale homes
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Frome Wall build-ups using the innovative ModCell Core Wall System



target to deliver 3,000 homes per year

Frome lgloo Regeneration Custom Build - Trevenson Park Marketing has started



what next for bio-based materials and CO»”



igﬂiﬂ iS a Comp\ex po|ymer Qf aromatic ® Cellulose @ Hemicellulose © Lignin @ Other

alconols known as monolignols.

Lignin is an integral part of the cell walls

of plants.

25% of a plant's cell wall is made of lignin

After cellulose, lignin is the second Most

apundant renewaple carbon source.

talkname ‘ |g n | n



\Vletamorphic bio-based materials

Application of heat and pressure to cellulose materials:

eat causes naturally present moisture to be turmed to steam
Steam liquifies lignin in cell walls

Lignin Is a long chain molecule

ONg chain molecules act as ponding agents

“ressure forces materials together into a self bonaed whole

Straw can become load-bearing board materials

talkname metamorphosis - heat, pressure and lignin



Coobio

Carbon-banking, bio-based material systems

Photosynthesis powers the conversion of CO2 INto Mass
L ow embodied energy material processing
Self bonding materials use activated lignin

High performance applications in design and construction

Replaces CO2 intense materials

Delivering sustainable and low carbon outcomes

talkname what is Coobio”



talkname

LigniCell - Compressed Straw

Soard (CS

replaces the need for plasterboara.

reduces the need for stud work.

S load-pearing

has exceptional acoustic performance.

S fast to Install.
NO special fixings required.

reduces waste and cost.

LigniCell
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Manufacturing

A Stramit Machine is up to 90 metres long
and 7 meters high. Smaller format machines

are also available.

A typical covered area of 3,000m? is
recommended for a full set-up. A straw

storage facility is also required.

A Stramit Machine running three shifts

consumes.:

10,000 tonnes of Straw
390 tons of paper
135 tons of glue

Power - 150 KVA generator

Based on three shift working the Stramit 1008 machine can produce 480,000m?2 of board to BS 4046. The typical

working life of a machine average 20 years.

Stramit Machine Technology



talkname LigniCell - manufactured using Stramit Machine Technology



LigniCell - Compressed Straw Board (CSB):

40 thick Up to 3.2m long 800 wide

00 thick Up to 3.2mlong 800 & 1200 wide

LigniCell



e LigniCel
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Custo Build Wall build-ups using the innovative ModCell Core Wall System



Frome LigniCell used in ModCell’s Core CSB



LigniCell used in ModCell’'s Core CSB



Q-Mark Certificate Number QTF-006
Issue Date - 06 10 2014
Expiry Date - 0510 2017

Frome Certified with Q-Mark and the PassivHaus Institute



Original Strawboard Technology since 1945

talkname Stramit Machine Technology



Stramit Machine Technology - Celebrating 70 years of continuos innovation
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UK has failed to meet housing demand for over a decade.

In 2013 we built 130,000 homes, less than half the demana.
A market fallure that has its roots in the 2007 financial crisis.
House prices have risen to the point where access to home

ownership Is out of the reach of the young and those on low
wages. Generation Rent.

Frome the problem



Frome

Pensions are not performing the way they should.

The UK has relied on a property owning population able to release
equity In retirement to close the pension performance gap.

A double whammy of a non-property owning population with poorly
performing pensions.

An ageing population without the equity or pensions face the likelihood
of living In poverty.

Government has to rethink how housing will be delivered at scale.

the problem



Of the 130,000 houses built In 2013, over 15,000 of them were
bullt by self-builders.

Three times more than the largest house builder.

Ho do you scale self-building”

Self-bulld requires individuals to build one house at a time, taking

longer than they ever imagined & costing more than they hoped!
t's hard work.

The government’s approach to resolving this Is to develop a what
s called Custom Build.

Frome The solution



Custom Build is a significant and emerging agenda for the UK.

The Community Right to Build was embodied in the Localism Act.

Self-build and Custom Housebuilding Bill 2014-15 was laid before
Parllament as a Private Members' Bill. It's in the house of Lords anad

will emerge In March

Every local authority is obliged to identify land for Custom Build.

Government hopes to scale the Self Build market from 15,000
thousand home in 2103 to 100,000 by 2020 using Custom Build.

The largest change in housing provision in the last 60 years.
Frome The SO‘UJ[IOH



Custom Build

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. We have already secured £2.7m of
this funding for a 68 home development in Frome.

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

What tangible support is there”


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

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

2016 1o 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://
WWwWW.goV.uk/understanding-the-regional-growth-tund#rgf-round-6

Custom Build What tangible support is there”


https://www.gov.uk/government/collections/local-growth-deals
https://www.gov.uk/understanding-the-regional-growth-fund#rgf-round-6

Frome lgloo Regeneration Custom Build



100,000 new homes
That's a new £20bn housing market

t doesn’t exist today

it will by 2020

1he opportunity



target to deliver 3,000 homes per year

Frome lgloo Regeneration Custom Build - Trevenson Park Marketing has started



Detall planning secured 30 January 2015
Flying Factory in Devon
Passed Judicial review 22 March

Frome lgloo Regeneration Custom Build - Trevenson Park Marketing has started



01 PLOT PARAMETERS 02 ADJOINING PROPERTIES 03 PROJECTIONS & RECESSES 04 CORNER LOCATIONS 05 BOUNDARIES

BCH shown in red BCH provide temporary timber cladding BCH us limited recesses projections comply BCH gables & comers comply BCH boundary treatments comply planting & hard
landscaping
Required Width Maximum Depth o 2 03
Permanent Zone Maximum
Cladding Height projection Zone
Zone e depth 1.8m Height
Height 6m height
Maximum of required Zone Window on upper
Heigh mporar ) i
" Zone ::eladzci)n: ’ Alternative Height Zone f|ZOOI' r:qu"ed
Height S Height (Zone H2)
Zone Zone
i‘;’i’gem Height Window on ground
Zone floor required
Height (Zone H1)
width of required
alternative cladding
12 OTHER ITEMS
BCH Enclosed bin & Bike stores at rear -! _______________________________________ :r ______________________________________ T ______________________________________ -E _______________________________________ :r ______________________________________ 06
11 EXTERNAL COLOUR PALETTE : ! ! ! :
BCH uses a range of natural materials i | i i i 06 PARKING
aluminium is mill finished i : i i i Dealt with by master
| s | | |
10 EXTERNAL BUILDING DETAIL T ““—“_é ____________________________________ é_““““—““““““ m“““_““_“T““““—“““““““_“““_“““T_““““““““““““—““ ““—__é_ ___________________________________
BCH Entrance canopies articulate facade E E E E E
07 EXTERNAL MATERIALS
i i ! i E BCH uses render, horizontal &
10 LTI LT I I I I I LTI T I T Iy LT :'_'_':::'_' e :'_J::'_'."_'_' e i"-:'_'_"_'_' LTI I I I I oI I lu:'_' e :'_':'_J‘C'_'_' oI I o I Tt vertical timber, Shir@eS & slate
tile hanging
Roof Zone
(6m in height) H3 (3m in height)
H2 (6m in height)
plot parameter
09 WINDOWS & reroot oo
DOORS within zones H2 & H3
BCH Timber 08 ROOF MATERIALS
BCH uses slate, clay or cement fibre tiles
09 Design Code Compliance

balehaus
custom homes

Frome BaleHaus Custom Homes Design Code Compliance




Custom Build

BaleHaus Premier option £132,850*

3 Bedroom

2 Storey 88m2

Foundations and oversite (Auger piles and reinforced £15,000
concrete ground beams) PC sum

Crane mobilisation (for one installation) £2,000
Soft landscaping £3,000
ModCell panel system (walls, roof, internal walls and floors) [£23,300
Roof covering £5,250
Timber cladding (Jointed treated softwood) £2,900
Windows, doors £6,500
Kitchens and bathrooms (supply only) £6,500
M&E £10,400
Internal fit out £17,100
Scaffolding £2,500
Prelims £11,500
Overheads £14,900
Profit margins £12,000
Total Cost per unit £132,850

“Excluding: Plot, Customisation fee, Marketing & Plot Shop & CoW, Temporary side elevation
weatherproofing (if applicable) and any applicable taxes. Traditional foundations (includes party

wall compliant solution) E&OE
Prices based on a minimum of 10 units.

Costs



Custom Build

BaleHaus Premier ‘Plus’ option £199,202*

3 Bedroom

3 Storey 132m2

Foundations and oversite (Auger piles and reinforced £16,400
concrete ground beams) PC sum

Crane mobilisation (for one installation) £2,000
Soft landscaping 23,000
Rainwater harvesting (kit only) £2,630
ModCell panel system (walls, roof, internal walls and floors) [£39,860
Roof covering £5,250
Timber cladding (Jointed treated softwood) £4,700
Windows, doors £9,000
Kitchens and bathrooms (supply only) £9,000
M&E £17,500
Internal fit out £29,775
Solar PV £5,320
MVHR £3,775
Scaffolding £3,000
Prelims £12,841
Overheads £16,241
Profit margins £18,910
Total build cost per unit £199,202

Costs
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Hardware 0OS Software
missing
or
confused
or

not defined ( @

| 7'7‘.

Working with Paul Chatterton
founder of LILAC
we will create the ‘red book’
A Toolkit for Community Led Development

Hardware Software OS
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Frome Vallis Vilage Cleared
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Frome Vallis Village



Frome Vallis Road, Frome 70 BaleHaus homes
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e  CoHousing layout
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Sk  CoHousing House Type J
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Frome Ermine Way - Site Led CoHousing and Custom Build



Frome Ermine Way - Site Led CoHousing and Custom Build
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Information

Date Drawn Checked Dra\/\/ing No Amendment
ModCell TAM 7/9/2015  CW cw 000 5 1 002
LOdge 3 Bedroom Max Date Anménded  Checked <
Status + Work Stage
Scale Size Scale @ A3 Informatlon
Plans, Sections and Elevations 1:100@A3 A3 100@A3 Strategic Definition

+44 (0) 117954 6731 enquires@modcell.com

www.modcell.com

the proving house 21 sevier street bristol BS2 9LB

Do not scale this drawing! Check all dimensions on site. If in doubt ask. Copyright © 2015 ModCell Ltd. All rights reserved.

ew Opportunities - ModCell TAM
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