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Another Brick In The Wall?

Reducing the use of carbon-intensive
materials in the UK construction sector

Presentation by Jannik Giesekam University of Leeds
www.jannikgiesekam.co.uk/research Wed 3rd April 2013



Obvious Questions

1. What is a ‘carbon-intensive material'?

2. Why do we need to reduce the use of them?
3. What options do we have for reducing their use?
4. What difference could reducing their use make®?
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Background
2008 Climate Change Act: GHGlBO%

EMISSIONS 1990-2050

Built Environment constitutes 47 % of total UK emissions’
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&€ over the next 40 years the
transition to low carbon can
almost be read as a business
plan for construction’

Introduction

Problems

Paul Morrell - Chair of Steering Group, IGT

Solutions

Questions
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The Low Carbon Routemap for the Built Environment
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Image: http://www.flickr.com/photos/chrisrobinwest/3987399649/

Capital Carbon Emissions

18% of total for UK built environment in 2010
Projected 40% of total for built environment by 2050

K]

GCB Routemap suggests capital carbon reductions:

GHGl21 % GHGl39%

EMISSIONS 2010-2022 EMISSIONS 2010-2050
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Material Consumption

The UK construction sector uses:

3 Mt of steel®

tOn neS4 O Mt of cement”®

of materials 1 Mt of plastics’
/person/year 4.9 Mm’ of wood®

0.3 Mt of aluminium’
275 Mt of aggregates ™
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Material Production

Embodied emissions for materials in UK construction:
760-1350 kg CO.e/t of steel”

725 kg CO.e/t of cement™

98.9 kg CO.e/t of reinforced concrete™

? t CO,e/t aluminium
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Production Targets
Cement industry:" GHGls'l %

EMISSIONS 1990-2050
Tata Steel:” GHGlZO%
EMISSIONS 1997-2020
FU ETS: GHGl21 %
EMISSIONS 2005-2020
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Production Targets
Cement industry: GHGlb" 70 15%

EMISSIONS s90-2¢~0 2010-2050

Tata Steel: GHGlZ\"'/o <10%

EMISSIONS 17 97-20." 1997-2020

EUETS: GHG |2 /o FREEALLOCATION"+
EMISSIONS W 97 u5-20.> 262m ALLOWANCES"

—
=
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Remaining Improvements

Simple scenario modelling with UK-MRIO shows:

0
Targeted improvements: GHG 1.8 /0

EMISSIONS 2010-2050

Process emissions only: GHG 4.3%

EMISSIONS 2010-2050

Only possible to meet 11% of GCB capital target
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Straw Bale Construction

Pros: excellent thermal properties, cheap, abundant,
light weight, low cost sensitivity

Cons: requires high quality construction, careful site
management and training

Barriers: public perception, wall thickness
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Variable Depth Members

Pros: sizeable material savings, potential cost savings

Cons: hot-rolling technology still in development, may
make re-use of members more difficult

Barriers: capital cost and long roll-out of technology
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Barriers to Alternatives

Typical barriers include:

Public perception and lack of client understanding
Industry perception and lack of technical knowledge
Avallability of suitably skilled labour

Uncertain supply chains
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#

kt cost is King, carbon is Queen?? ;%

Paul Morrell - Former UK Government Chief Construction Adviser "
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Available Reductions?

Difficult to establish supply chain without scope
Hard to establish viable routemap without estimates
Models must take account of full supply chain

emissions and stocks in use
MFA, EEIO or something new?
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Research Questions

1. Which alternatives offer the greatest practicable
potential for reducing emissions in the UK"? e
2. What barriers exist to those alternatives, and how

can they be overcome®?
3. How can we estimate potential reductions and

establish a viable routemap?
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Challenges for Industry

_ack of standardised data
_imited design tools

~ew drivers for change
Widespread (re)training required
“Decade of pain” ahead
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Other Considerations

Influence of performance gap
Role of BIM
Increasing dependence on imports

Who is responsible (and will pay) for reductions?
Impacts other than carbon
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Summary

Capital emissions increasingly important

Reductions will be needed to meet targets
Improvements to material production will be insufficient
Range of alternative options available

Barriers and benefits yet to be evaluated at scale
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Thank you for listening
Any questions?

For more information please see
www.jannikgiesekam.co.uk/research
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