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Seeing the wood for the trees....

How does building with wood 
help tackle climate change?

Simon Smith…..………

• Creation of woodland
• Lighter
• Faster
• Less waste

Building with wood
A steel or concrete structure 
is typically 4x heavier than 
timber option

A timber building is typically 
15-20% quicker to construct 
where MMC is adopted

• Less CO2
• But…..

– Cost
– Fire
– Thermal mass
– Acoustics
– Flexibility
– Longevity

where MMC is adopted 

A timber structure can save 
up to £50k in onsite waste 
disposal costs

A timber structure is 
carbon negative?

Less CO2
• New building embodied CO2 = 300 to 1000 kgCO2/m2
• New building operational CO2 = 30 to 100 kgCO2/m2

• Steel frame embodied CO2 = 185 kgCO2/m2
• Concrete frame embodied CO2 = 185 kgCO2/m2
• Timber frame embodied CO2 = 50 kgCO2/m2
• Timber frame sequestered CO2 = 200 kgCO2/m2

Supporters of wood
• Stern Review
• IPCC
• German Environment Minister
• Forestry Commission Scotland
• Read Report
• Wood for Good
• UK Government?
• United Nations & IPCC?

Stern Review IPCC
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German Environment Minister Forestry Commission Scotland

Read Report
• UK Forestry Commission report

– UK woodland could provide 10% CHG 
abatement (Scotland already 12%).

– UK ‘forest carbon sink’ reducing from 
16mt CO2 in 2004 to 5mt CO2 in 2020.

– Wood fuel potential to save 7mt CO2 in 
UK.

– Wood substitution potential to save 4mt 
CO2 in UK.

– Estimated 70mt CO2 stored in timber 
housing in UK.

Wood for Good
• ‘every cubic metre of wood used instead of other 

building materials saves between 0.7 and 1.1 tCO2’

UK Government
• Recognises that in 2007 forest in England removed 

2.9mt CO2, but that this rate is falling.
• Recognises that a major woodland creation scheme 

is required, target of 10,000 ha per year for 15 years 
(to remove 50mt CO2 by 2050).

• Woodland creation can also help with employment 
ti fl d ll i ti t litcreation, flood alleviation, water quality 

improvement and support for wildlife.
• Recognises that woodland resource (timber) needs 

to be used for fuel and construction.

United Nations and IPCC
• Harvested Wood Products (HWP)

– UNECE, UN Economic Commission for Europe
– UNFCCC, UN Framework Convention on Climate Change
– IPCC, Intergovernmental Panel on Climate Change
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Science
• Wood is about 50% carbon (by dry mass)
• x 3.67 to convert C to CO2
• Broadleaf forests 100-250 tC per ha
• Conifer plantations 70-90 tC per ha
• Carbon uptake 4 tC per ha per year in p p p y

fast growing stands

Some typical tCO2/m3 for various timbers

UK estimates

• Two thirds of UK current woodlands were planted 
after 1950 and in the last 85 years area of forest has 
more than doubled

• Rate of new plant has fallen from 30,000ha in 1980’s 
to 7,500ha in 2008

TRADA documents
• Life cycle assessment

– ISO, BREEAM, PAS
• PAS 2050

– An attempt to include 
t fmeasurement of 

imported goods?
• Timber carbon 

footprints
– Footprint scenarios for 

various timbers using 
PAS 2050

‐800kg CO2 +150kg CO2 +800kg CO2

2500KWhr

1m3

+150kg CO2

1m3 timber

+500kg CO2 +700kg CO2

2500KWhr
1m3

+1200kg CO2

1m3 concrete

PAS 2050
• Publicly available specification

– Issued October 2008
– Will be replaced by ISO 14067 in 2011
– Life cycle GHG emissions associated with 

creating, modifying, transporting, storing, 
using, providing, recycling and disposing of 

d d igoods and services
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Market place UK
• Steel

– 1.4m tonnes of constructional steelwork 2007
• Concrete

– 24m tonnes of ready mix concrete 2007
• Timber

11 3 f d i 2006– 11m m3 of sawn wood in 2006
– 7m m3 of wood based panels in 2006

• Summary
– 400m tonnes of construction material used annually
– 90m tonnes of construction waste annually (50% re-cycled)

Policy and regulation

Policy and regulation
• www.decc.gov.uk

– Department for Energy and Climate Change

– The UK Low Carbon Transition Plan – July 2009

• www.communities.gov.uk/planningandbuilding/theenvironment

– Communities and Local Government

– Building a Greener Future – July 2007

– Code for Sustainable Homes

– Consultations on definition of zero carbon

– EPC’s and DEC’s

– www.zerocarbonhub.org

• www.berr.gov.uk/whatwedo/sectors/construction

– Department for Business, Innovation and Skills

– Strategy for Sustainable Construction – June 2008

Zero carbon
• 2016

– All new homes
• 2018

– All new public sector 
buildingsg

• 2019
– All new buildings

Embodied carbon? London Olympics 2012
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Stadthaus London
• Telford Homes / Waugh Thistleton Architects

– Solid timber panel construction, 186tCO2 stored
– 29 apartments, operational 29 kgCO2/m2 pa
– 10% renewables obligation waived by Hackney

Other industry activity

Strategic Forum for Construction BREEAM, CfSH and BRE

BRE Green Guide to Specification

• Embodied CO2 figures given
– Floors -18 to 150 kgCO2/m2
– Roofs -4 to 290 kgCO2/m2
– External walls -3 to 370 kgCO2/m2

Industry figures

• Industry claims
– Steel (SCI) 762 kgCO2/t
– Concrete (Concrete Centre) 115 kgCO2/t
– Timber (Wood for Good) -900 kgCO2/t



5/7/2010

6

Other figures

• Edinburgh Centre for Carbon 
Management

– Steel 2300 kgCO2/t
– Concrete 250 kgCO2/t
– Timber -1000 kgCO2/t

• Bath University
– Steel 1440 kgCO2/t
– Concrete 210 kgCO2/t
– Timber 390 kgCO2/t

Related to structural performance
• Timber beam 15kgCO2/m
• Concrete beam 50kgCO2/m
• Steel beam 60kgCO2/m

• But….60kgCO2/m stored in timber beamg

Embodied CO2 studies – Commercial offices
• Statistics

– 32,500m2 GIA
– Embodied 765 kgCO2/m2
– Operation 60-90 kgCO2/m2

Embodied CO2 studies – Residential
• Statistics

– 3 bed house 20-40 tCO2
– Embodied  300-675 kgCO2/m2
– Operation 30-50 kgCO2/m2

Embodied CO2 studies – Schools
• Statistics

– 2 structure solutions studied
– Embodied 300-600 kgCO2/m2
– Operation 25-35 kgCO2/m2
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Embodied CO2 studies – Schools
• Steel Industry Research

– £22.5m 10,000m2
– Embodied 300-350 kgCO2/m2
– Operation 27 kgCO2/m2
– Structure 10% cost, 60% CO2
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Ramboll and UoC study
• Peterborough School

– 975m2 sports hall and studio
– Timber LCA -40 tCO2
– Steel LCA 220 tCO2
– Embodied CO2 of structure only

Mossbourne Academy, London

• Exposed timber frame
– £22.5m new build school
– 960m3 timber, 800t CO2 stored
– Equivalent to 20% renewables for 20 years?

St John Fisher School, Peterborough

• Solid timber panel construction
– £11m new build and extension
– 1000m3 timber, 800t CO2 stored
– Equivalent to 30% renewables for 20 years?

Waingels College, Wokingham

• Major timber education development
– £27m BSF school programme
– 2300t CO2 stored
– Bespoke exposed timber cassettes
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Open Academy, Norwich

• UK’s largest timber frame
– £22m secondary school
– 3500m3 timber, 2900t CO2 stored
– Equivalent to 30% renewables for 20 years?

Norwich academy

Skelleftea, Sweden
• Mixed use timber building

– 141 space multi-storey car park
– Cross laminated timber
– Fire engineered

L’Aquila, Italy
• Earthquake rebuilding

– 381 apartments in 2 phases
– 11,000m3 of cross laminated timber
– Fast track construction

How much can building with wood help tackle climate 
change in the UK?
• Carbon Trust

– Transforming carbon performance of buildings we work in 
will generate 11mt CO2 pa savings through building 
regulations by 2020

• Read ReportRead Report
– Suggests opportunity to store 4mt CO2 pa in new and 

refurbished homes by 2020 with increased use of timber
• UK Low Carbon Transition Plan

– Suggests additional 1mt CO2 pa abatement can be 
achieved through woodland creation

• OR
– Double UK sawn wood use to match Germany 

by 2020 and get an additional 8mt CO2 pa 
stored in timber
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Seeing the wood for the trees....

How does building with wood 
help tackle climate change?

Simon Smith…..………


