
Levelling the playing 
field for American 
Hardwoods  
Rupert Oliver,  

Forest Industries Intelligence Ltd 
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Atmospheric CO2 concentration 

Etheridge et al. Geophys Res 101: 4115-4128 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 



Atmospheric CH4 concentration 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Blunier et al J Geophy Res 20: 2219-2222 



Atmospheric N2O concentration 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Machida et al Geophys Res Lett 22:2921-2925 



Northern hemisphere surface temperature 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Mann et al Geophys Res Lett 26(6): 759-762 



Natural climactic disasters  

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 



Ozone depletion 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

JD Shanklin British Antarctic Survey 



Coastal zone nitrogen flux 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Mackenzie et al 2002. 



Ocean ecosystems 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

FAOSTAT 2002 Statistical database 



Domesticated land 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Klein Goldewijk and Batties 



Tropical rainforest & woodland loss  

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Richards, the Earth as transformed by human action, Cambridge University Press 



Species extinctions 

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 

Wilson, the Diversity of Life. 



“Planetary boundary” 
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Rockström et al. 2009 Nature, 461 (24): 472-475 
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Transgressing safe boundaries 
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New ways of thinking 
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Green building 
Sustainable development 

Cradle to 
Cradle  
Product 
Design 



Economic growth that 
enhances the environment 
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US hardwood: a major “win-win” 
opportunity for the global community 

• Expanding resource 

• Carbon store 

• Energy efficient 

• Biodiversity benefits 

• Soil & water protection 

• No fertilisers 

• Toxin free 

• Naturally biodegradable 

• Socially equitable 

• US hardwood trade = trade in “virtual 
water” & “virtual carbon” 
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Wood trade perceived to be  
the problem not the solution  
• Emphasis on single issue 

impacts in developing 
countries 

• “Deforestation” 

• “Illegal logging” 

• FSC certification promoted 
as universal solution by 
NGOs and parts of industry 

• Only covers forestry 

• Wider environmental 
impacts rarely considered 
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Wood struggles to compete against 
other materials - even on green issues! 
• Associations embrace LCA and play a key 

role in generating and distributing data 
• e.g. PlasticsEurope website has 70 eco-profiles 

covering full range of products & processes 

• World Steel Life Cycle Inventory  

• Co-ordinated industry wide programmes: 
• Identify strengths and weaknesses 

• Establish targets to tackle “hot spots” 

• Lobbying to ensure progress is rewarded  

• Manage expectations  so that the industry can 
claim it has “exceeded targets” 

• Plastics, metals stress EoL & recycling 

• Concrete, reduced carbon emissions 
through fly ash replacement, thermal 
mass qualities 



US hardwood is under-utilised 
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2010 RPA Assessment 
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All scenarios 
project rising 
hardwood 
harvest:  
 - draw on IPCC 
- assume rising 
timber demand 
& forest 
conversion 
driven by 
economic & 
population 
growth & 
requirement for 
biofuel 



2010 RPA Assessment (cont) 
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Bad news 
- Increase in growing 
stock levelling out 
- Mortality catching 
up with growth 
- Forests ability to 
sequester more 
carbon declining 
Good news 
- Even 4 fold increase 
in harvest does not 
lead to rapid decline 
in inventory 
- Critical need to 
increase hardwood 
utilisation  

 
 



What is Life Cycle Assessment? 

• Collection and evaluation of quantitative data on all the inputs 
and outputs of material, energy and waste flows associated with 
a product over its entire life cycle so that the environmental 
impacts can be determined.  

• Universally applicable to all material sectors so that objective, 
science based comparisons can be made of true environmental 
impact.  

• A tool allowing industry to identify the most efficient ways of 
reducing environmental impacts.  

• Ensures that efforts to reduce one impact do not result in 
environmental degradation elsewhere.  

• ISO 14040 – guidance on how to conduct and use LCA 

 



LCA of U.S. hardwood lumber 

• PE International 
commissioned by 
AHEC 

• “Cradle to gate plus 
transport into export 
markets” 

• Builds on existing data:  
• US Forest Inventory    

• CORRIM (LCA of US 
forestry processes) 

• Adds data from AHEC 
members on wood 
processing + transport 



LCA Impact Categories 



AHEC LCA Project: ISO report 
• Demonstrates 

conformance to: 

• ISO 14040/44 for LCA 

• EN 15804 core “product 
category rules” for all 
construction products 
and services in the EU 

• Carried out 
independently 

• Subject to critical review 

• Basis for valid 
comparisons between 
materials 



Environmental Product Declarations 

• Emerging demand for product-specific 
LCA information in EPDs 

• Science based, verified and 
comparable environmental 
information along product's entire 
supply chain 

• Quantitative information on 
environmental performance per 
functional unit (e.g. m3 of timber, item 
of furniture) 

• Neutral with no value-based 
judgements – like food labels 

• Allow fair comparison of products and 
services 

• Standardised (ISO 14025) 







AHEC/PE project output: 
i-report for U.S. hardwood lumber 

Vary results for: 

• 19 US species 

• Mill’s energy mix 

• Lumber thickness 

• Transport mode & 
distance 

Dynamically 
generate 
environmental 
profiles  



Species and project specific 
environmental profiles 



“Out of the woods” 
Assessing genuine sustainability in design in real time 



“Out of the woods”: the task 
• 12 teams of RCA students each 

tasked to design a “sustainable” 
chair  

• Preliminary lecture on wood & 
environment 

• 1 week at Benchmark  to make 
prototype 

• Precise recording of material & 
energy use 

• Enter data into a computer model  
• Model combines this with LCA data 

on US hardwoods 
• Plus a vast amount of other data 

gathered by PE on environmental 
impact of all other materials and 
energy required.  

• Output = environmental profile of 
each chair  



Testing assumptions about 
“sustainability” in design 
• "Back to nature" - using 

unprocessed wood to reduce 
energy inputs.  

• "Recycling" - reducing waste 
through use of small dimension 
offcuts and chips  

• "Design for keeps" - simple classic 
and durable designs, 'timeless" and 
lasting for years, less need for 
replacement, more carbon stored 

• "Dematerialisation" - products 
with more air than matter - less 
material used, lower transport 
weight, can be disposed of 
regularly without creating much 
waste.  



Beeench (Ash) 

Positives 

• Very high strength to weight 

• Thin lumber reduces kilning 

Negatives 

• Large wood usage & waste 

• Each piece cut & prepared 
individually => high energy 
use during processing 

NB Assumed that waste & the chair at end of life used as 
bio-fuel substituting fossil fuels. This is assigned as a 
"credit" (negative value) in the profile 

Estimated lifespan: 10-20 years 



“No. 4” (Ash) 

Positives 

• Sturdy despite low material 
use 

• Skilful jointing minimises glues 

• No energy intensive materials 

• Classic look - stand test of time 

Negatives 

• Not the most comfortable 
chair 

 

1/8th GWP due to wax & glue 

Exemplary "sustainable" design 

NB Assumed that waste & the chair at end of life used as 
bio-fuel substituting fossil fuels. This is assigned as a 
"credit" (negative value) in the profile 

Estimated lifespan: 30-50 years 



No “perfect” design strategy 

• Always trade-offs  

• Appropriate balance depends on function and context 

• Using unprocessed wood reduces upfront environmental 
impacts but means compromising on technical 
performance and function, reducing longevity 

• Recycling best if a reliable and good supply of recycled 
material close to hand, but not if huge amounts of energy 
required to separate and transport recycled material to 
the manufacturer 

• Dematerialisation suitable for light-weight fashion items 
or cheaper furniture, but inappropriate for products that 
need to be weight bearing or around for many years. 



Out of the Woods exhibition at the Victoria & 
Albert Museum for London Design Festival 2012 

  

 



Video 

Life cycle in 
practice 

41 



Building on LCA 

• Data collection on US hardwood veneer nearly complete 

• Develop environmental improvement and communication strategy 
for US hardwood based on sound knowledge of genuine impacts 

• E.g. emphasising importance of waste management, kiln 
efficiency, product durability, forest carbon flows & pools 

• Integrate LCA data into every aspect of marketing:  

• E.g. architectural project case studies, technical species guides, 
design competitions, advertisements 

• Provide AHEC members with i-report tools so they can do the same 

• Encourage wider industry participation: 

• E.g. more i-reports for more products, LCA data for wider range of 
wood species, cooperation with manufacturers 



Communicating US hardwood 
environmental profile 
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1. RPA 
Assessment 

Government 
mandate 

Sustained 
timber yield 

Forest health 

2. Risk 
assessment 

Independent 
& peer 
reviewed 

Good forest 
governance 

FSC 
Controlled 
Wood  

4. LCA 
Analysis 

Independent 
& peer 
reviewed 

ISO 
Conformant 

Wider 
impacts 

3. Responsible 
purchasing 
policy 

Help drive 
corporate 
action 

Link product 
to district of 
origin 

5. EPDs 

 

US Hardwood 
Environmental 
Profiles  

 

I-reports 



Thank 
you! 
Rupert Oliver 

rjwoliver@btinternet.com 
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