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We need to put much more emphasis on 
Sustainable Materials

We need to reduce the consumption of fossil fuel resources  by 
reducing embodied energy. (not the TV!)
Saving energy NOW is more important than saving it in 25 or 
50 years time
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renewable energy has a role to play
but it makes a much smaller contribution to 
reducing CO2 emissions
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 Cement production contributes between 
5%-8% of total CO2 emissions globally
Each cubic metre of concrete used 
creates at least 0.37 tonnes of CO2 emissions.
The world uses 10 billion tonnes of concrete each year, 
the most commonly used resource after water.
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Even manufacturing insulation 
( from petrochemicals ) 
emits as much CO2 as a coal fired power station
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Great claims are made for 
the performance of synthetic 
insulation materials but do 
they work as well in 
practice?
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Embodied 
Energy - The 
Carbon Spike

Recently published research in 
Finland has show that, 
when all measures are taken 
into account, 
the initial energy expended 
during construction and 
renovation has a higher 
environmental impact than the 
energy used during the life of a 
building

For this reason we need to use 
lower impact, low embodied 
energy materials, construction 
methods and energy systems
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Abstract: Buildings account for nearly 50% of all greenhouse gases globally. While this 
has been widely recognized, the GHG mitigation strategies have traditionally concentrated 
on reducing the use phase emissions, as over 90% of the emissions are generated during the 
use phase according to several studies. However, two current developments increase the 
importance of the construction phase emissions and the embodied emissions of the building 
materials. Firstly, the improvements in the energy efficiency of buildings directly increase 
the relative share of the construction phase emissions. Secondly, the notification of the 
temporal allocation of the emissions increases the importance of the carbon spike from 
construction. While these perspectives have been noted, few studies exist that combine the 
two perspectives of the construction and the use phase. In this paper, we analyze the 
implications of low-carbon residential construction on the life cycle emissions of a 
residential area with a case study. Furthermore, we demonstrate that when the temporal 
allocation of the emissions is taken into account, the construction phase emissions can 
hinder or even reverse the carbon mitigation effect of low-carbon buildings for decades.  

Keywords: life cycle assessment; carbon; climate change; buildings; construction 
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CASE STUDY

• 42% EMISSIONS REDUCTION 

‘Whole Life’ 
Embodied CO2e 
 
ACHIEVEMENTS: 

• 5,400+ TONNES SAVING 
• NO FINANCIAL COST 

New WWF HQ:  

Making better specification choices can hugely reduce 
embodied energy  (thanks to Sturgis)

RICSRESEARCH
RESEARCH REPORT MAY 2010

S    T   U    R    G   I    S 
A  S  S  O  C  I  A  T   E  S 

CARBON PROFILING AS A SOLUTION  
TO WHOLE LIFE CARBON EMISSION  
MEASUREMENT IN BUILDINGS
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We have to find ways of building with much lower 
impact methods and materials if we want to 
reduce CO2 emissions and global warming

Tom Woolley

LOW IMPACT  
BUILDING
Housing using Renewable Materials
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This guide to the designs, technologies and materials that really make green buildings work will help architects, 
speci!ers and clients make informed choices, based on reliable technical information.

Low Impact Building: housing using renewable materials is about changing the way we build houses to reduce their 
‘carbon’ footprint and to minimise environmental damage. One of the ways this can be done is by reducing the energy 
and environmental impact of the materials and resources used to construct buildings by choosing alternative products 
and systems. In particular, we need to recognise the potential for using natural and renewable construction materials 
as a way to reduce both carbon emissions but also build in a more benign and healthy way. This book is an account of 
some attempts to introduce this into mainstream house construction and the problems and obstacles that need to be 
overcome to gain wider acceptance of genuinely environmental construction methods.

The book explores the nature of renewable materials in depth: where do they come from, what are they made of and 
how do they get into the construction supply chain? The difference between artisan and self-build materials like earth 
and straw, and more highly processed and manufactured products such as wood !bre insulation boards is explored.

The author then gives an account of the Renewable House Programme in the UK explaining how it came about 
and how it was funded and managed by Government agencies. He analyses 12 case studies of projects from the 
Programme, setting out the design and methods of construction, buildability, environmental assessment tools used in 
the design, performance in terms of energy, air tightness, carbon footprint and post-occupancy issues.

The policy context of energy and sustainability in the UK, Europe and the rest of the world is subjected to a critical 
examination to show how this affects the use of natural and renewable materials in the market for insulation and other 
construction materials. The debate over energy usage and embodied energy is discussed, as this is central to the 
reason why even many environmentally progressive people ignore the case for natural and renewable materials.

The book offers a discussion of building physics and science, considering energy performance, moisture, durability, 
health and similar issues. A critical evaluation of assessment, accreditation and labelling of materials and green 
buildings is central to this as well as a review of some of the key research in the !eld.

The author
Tom Woolley is an architect and educator and self-builder. He has taught at the Architectural Association, Strathclyde University, 
Hull School of Architecture, Queens University Belfast, University of Central Lancashire, UiTM in Malaysia, University of Umea, the 
Centre for Alternative Technology in Wales, University of Bath and University of Gloucestershire. His research work and writing has 
covered housing policy, sustainable materials and design theory. He is active in the Co-operative party, ARC-PEACE and Scientists for 
Global Responsibility. He has helped to establish the Alliance for Sustainable Building Products in the UK. Working with Rachel Bevan 
Architects in County Down in Northern Ireland, he is also involved in organic gardening and sustainable woodland management.
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APPG report quote

Re-energising the green agenda
Report from the Commission of Inquiry into Sustainable Construction and the Green Deal

Report from the Commission of Inquiry into  
Sustainable Construction and the Green Deal

Re-energising 
the green agenda

October 2013

“Greening the built environment provides a huge opportunity to drive 
growth, skill up a new generation of young people and harness UK 
expertise to expand exports. All these benefits are apparent to the 
Government, as it sets out in its recently published Industrial Strategy for 
Construction.”

Getting this argument across is not easy
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APPG for EBE Inquiry into Sustainable Construction and the Green Deal
“The NEXT BIG THING  reducing embodied energy”
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What low impact materials are available?
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Foamglass made 
from recycled 
car windscreens
a direct 
replacement for 
petrochemical 
foams

Recycled Materials
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Insulation from Grass 
waste
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Alternative Renewable Materials, 
Hemp  and Flax Fibre
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The NBT Masonry Diffutherm System is for 
externally insulating masonry buildings 
where they are to be externally finished 
with render. 
 
NBT Diffutherm systems use woodfibre 
boards over the outside of the building in 
a continuous layer, thus providing a high 
performance unbridged thermal shell, 
with excellent acoustic properties, in a 
fully breathing construction.  Mineral 
based breathable renders are provided for 
the outside of the wall, along with a range 
of fixings, tapes and rails.  Mineral 
plasters and environmental paints can also 
be provided for the inside of the building. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

System Application: 
Existing buildings: NBT Diffutherm systems are highly vapour open and hygroscopic making them very 
suitable for the thermal upgrading of existing solid wall buildings as well as brick-infilled traditional 
timber frames, all of which need to breathe. They can also be used with cavity constructions 
New Masonry walls: NBT Diffutherm systems can be used with both new solid wall and cavity walls. 
 

DIFFUTHERM | System description: 

System Benefits:  
� Excellent thermal performance, with 

reduced thermal bridging and excellent 
ų (psi) values 

� Highly vapour open and hygroscopic 
system ensuring fully breathing and dry 
walling, with reduced risk of damp and 
interstitial moisture. 

� Excellent acoustic performance, 
increasing flanking sound protection  

� Increased overheating protection 
� Simple, robust detailing with full 

systems parts 
� Full design and site support from NBT 
� Tried and tested system, fully certified 

Environmental Performance:  
Woodfibre boards are non-toxic, contain 
over 95% waste wood from sustainable 
forests, and lock up 1.2 tonnes of CO2 for 
every tonne of boards produced. They are 
BREEAM Green Guide, and WRAP assessed. 

NBT Masonry DIFFUTHERM System 

Wood fibre and 
products from 

recycled cellulose 
and wood

Tuesday, 15 October 13



Tuesday, 15 October 13



Wood fibre
Why not made in the UK?
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Masonite 
Carrick on Shannon

Medite Clonmel

There is manufacturing of timber 
products but are we making the 
right products?
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Hofatex factory in Slovakia operating since the 
early 20th century
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A simple process
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Why don’t we make wood fibre 
materials in Northern Ireland?

Spanboard factory Coleraine
had fantastic facilities for re-using 
waste timber

Tuesday, 15 October 13



Sheep’s 
wool is 
made in 
North 
Wales

Tuesday, 15 October 13



2008 Welsh Assembly Government 
launched major programme of 
support for local timber, energy 
efficiency and natural materials 
including the 
Ty Unnos project using local timber
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Timber Frame , naturally insulated and timber 
clad school in England
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Why use a wonderful 
sustainable renewable form of 
construction such as timber 
frame and then fill it with 
synthetic petrochemical based 
materials?
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Hackney London - 
Bridport House

multi storey solid 
timber construction
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Low	  energy	  ,mber	  frame	  house:	  
This	  one	  in	  the	  Mournes	  	  designed	  
by	  Rachel	  Bevan	  has	  a	  wood	  burning	  
boiler	  and	  uses	  other	  ecological	  
materials	  
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Built with Irish structural timber

My summer building project
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Research has shown that 
natural hygroscopic 
materials can behave 
better than synthetic 
materials with humidity 
and moisture
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How	  to	  decide	  what	  to	  do??

• You	  cannot	  create	  good	  buildings	  through	  ,ck	  box	  systems	  
devised	  by	  envirocrats	  who	  know	  liDle	  about	  building

• To	  be	  a	  BREEAM	  assessor	  requires	  only	  	  3	  days	  training	  and	  no	  
prior	  qualifica,ons	  or	  technical	  knowledge
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The	  green	  building	  assessment	  jungle
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The Alliance for Sustainable Building Products   Ground Floor, 1 Baldwin Terrace, London N1 7RU 

0207 704 3501   www.asbp.org.uk   info@asbp.org.uk 

 
ABOUT US 

THE CHALLENGE 
A sustainable built environment is one of the most urgent environmental, social and economic challenges of 
the 21st century. Such a challenge demands an unprecedented transformation in how we understand, 
construct and use buildings. Sustainable building products are an essential part of this process, but have 
been largely ignored or inadequately represented in the recent past. The ASBP was set up  to champion 
the cause of sustainable building products to ensure this issue is properly understood and valued, ensuring 
products that meet demonstrably high standards of sustainability become more widely adopted. 

OUR MISSION 
Our mission is to help accelerate the transformation to a sustainable built environment and society by 
championing the understanding and use of demonstrably sustainable building products.  

OUR VISION  
Sustainable building products will not only assist in delivering high performance, healthy and low carbon 
buildings, but will help to promote sustainable social and economic development, and to foster a broader 
understanding of the relationship between people, nature and resources. In this way they can act as a 
catalyst for transformation at many levels. 

OUR APPROACH 
In order to succeed in our mission the ASBP will: 
 

 Be a cross sector organisation that is transparent, rigorous, not for profit and entirely for public good.  
 Provide structure and leadership to support the use of sustainable building products. 
 Promote and develop sustainable product standards (for both manufacture and use) with particular 
focus on the Natureplus eco-label. 

 Encourage credible research to improve the understanding of sustainable products and related issues. 
 Promote the benefits of sustainable building products to policy makers, industry and the public. 
 Campaign for more effective legislation, funding and public procurement policies to promote the uptake 
of sustainable building products and ensure their development for the public good.  

GOVERNANCE 
To gain influence the ASBP must achieve widespread trust and respect. This credibility will be underpinned 
by an approach that is consistent with the need to be for public good. In practical terms this means: 
 

 A constitution that lays down ethical criteria for the organisation’s aims and processes. 
 A governing board with a balance between commercial and not for profit / charitable interests.   
 A charter for membership. 
 Multi-sector membership and participation. 
 An approach to environmental assessment which is rigorous, balanced and product specific.  

CURRENT POSITION 
ASBP is being constituted by a group of manufacturers, distributors, academics and consultants and is 
managed through the Sustainable Development Foundation. It is still in the stage of set up, with 
constitution, charter, membership rates, website and other key issues being finalised. The official launch 
event is at Westminster Palace on the 16th November.   
 
For more information contact: 

Gary Newman (CEO) on 07968 209303 or info@asbp.org.uk 

www.asbp.org.uk

ASBP Launch in Westminster November 16 2011
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Responsible materials requires 
something like Fair Trade

Set a sign …
… for sustainable building products

Build and renovate 
for the future 
The European quality label for the protection 
of the climate and resources in building, energy 
ef!ciency and healthy accommodation.

The Environment

Health

Quality
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Petrochemical 
based insulation 
materials are 
not the answer

(thanks to English Heritage 
for this picture)
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Foam insulation recently installed in a 
house in Donegal, according to the 
owner, has shrunk leaving big gaps

Countless studies show that 
synthetic insulation materials 

under perform
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Affinity Sutton 
“Futurefit” report on 
the Green Deal
casts great doubt on 
whether it is 
worthwhile.
SAP overpredicts 
energy performance by 
77%
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Futurefit also raises 
fears about mould 
and condensation
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Wrapping buildings in plastic to make them more air tight 
using petrochemical based materials 
may be bad for buildings and our health
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Would you sleep under a plastic sheet?
Using plastic is bad for our health and the environment

Synthetic materials are not breathable
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A practical guide
to building 
airtight dwellings

Problems with air tight buildings
“Breather” members do not 
always prevent condensation. 
Synthetic materials cannot cope 
very well with moisture
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Tom Woolley Rachel Bevan Architects  

Bad building and toxic materials 
affect our health
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Tests on modern energy efficient homes reveals dangerous levels of 
indoor CO2.  This provides an indicator of high levels of other 
dangerous emissions from VOCs, formaldehyde etc.

(Thanks to Tim Sharpe of MEARU Glasgow )
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Tom Woolley Rachel Bevan Architects  

Hemp Lime  
Insulating Masonry
 
 
Locks up carbon in the building fabric 
so is better than ZERO CARBON
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http://www.sustainandbuild.com/site/Video.aspx?
y=Kk~plus~Y1/7Cr~plus~o=

The you-tube video has had over 30,000 hits
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CAT: Wales Institute 
of Sustainable Education
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Hemp lime house using hempcrete
in Cloughjordan Ireland

Tuesday, 15 October 13



Tuesday, 15 October 13



 

 

Renewable Materials are materials that can be grown and 
replaced
Here is a hemp field in Northern Ireland
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Processing hemp & Flax was an important industry
in NI in the 19th century
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Using hemp and lime for renovation
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Tom Woolley Rachel Bevan Architects  58

Tuesday, 15 October 13



Tom Woolley Rachel Bevan Architects  59
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The architectural practice
of Rachel Bevan has a
reputation for sustainable
building, and past projects
include the Narrows hotel
and restaurant at
Portaferry, a new
clubhouse building for
Strangford Lough Yacht
Club, and rebuilding the
Old Mill at Crossgar.
Within the site of the Old
Mill [Rachel Bevan and
Tom Woolley’s family
home] planning consent
was granted for erecting
the single storey dwelling
illustrated here, Mill
Cottage. Sited next to the
Ballynahinch River that

runs on the edge of the
property, Bevan and
Woolley’s brief for their
house was to provide
accommodation for a
nonagenarian relative.
The resulting one-bed
roomed house is modestly
sized at 70 sq.m. in floor
area, and utilises both
established and innovative
construction techniques.
Of particular interest is the
hemp lime wall
construction. 

The term ’eco-house’
conjures images of energy
efficient [and sometimes
self-sufficient]

construction, highly
insulated, built in
sustainable materials that
are renewable and where
possible locally sourced. In
this project renewable
refers not only to the
structure built in timber
that is grown locally as
part of a certified
forestation programme.
Renewable also refers to
crops of non-food plants
from which building
material is extracted.  Of
these hemp, or more
particularly hemp shiv,
can be used as an
aggregate in building
construction.  Shiv is the

chopped straw of the
plant after fibre has been
removed. Combined with
a lime binder, hemp shiv
is increasingly accepted as
a building material for
domestic scaled buildings.
The house illustrated here
is a test bed for its use,
and the illustrations on
these pages show the
material in construction
stages.

The house design caters
for the likely life-styles of
different occupants in the
future.  The entrance front
door is on the south-
facing veranda that
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Andrew Cowser visits an 
eco-house in mid-Down, built

in hemp lime construction.

26

Living D
esign

MILL COTTAGE, CO. DOWN
Rachel Bevan Architects

RURAL 
PROTOTYPE
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Lets hope we see more emphasis on sustainable 
construction in Northern Ireland in future
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