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Global Hardwood Forests

Asia 
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Russia 12%

Source: FAO
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Consumer Confusion………..









Bauxite “sludge” in Hungary 2010





Strip mining for iron ore…….



Low environmental impact?????



Compiling Life Cycle Inventory data
 Identify and describe unit processes, gather data on wood flow, energy/material 

inputs & outputs of product, waste and emissions
 Data from companies combined with existing public & commercial databases



LCA Impact Categories



Derived from PE/ AHEC 
ireport



Important factors about LCA
 Science based
 International 

standards (ISO 
14040)

 Broad range of 
impacts not just 
carbon footprint

 Helps industries 
improve 
efficiency

 Basis for EPD’s 
on products and 
materials 



EPDs



But… perception that 
wood is scarce



AP Wire/BBC News, February 23, 2014:  “A new global 
monitoring system has been launched that promises "near real time" 

information on deforestation around the world. Forest campaigners say 
this is the equivalent of 50 football fields of trees being cut down, every 

minute of every day over the past 12 years.”  



A fence to the sun and back…

 During the 1990s, volume 
of wood standing in 
temperate and boreal 
forests increased by 
21,000 million m3. 

 That’s enough wood to 
build a 1m x 8cm fence to 
the sun and back (or 
7500 times round the 
earth)



58 million houses a year….
 Between 2000 and 2010, 

volume of wood standing 
in temperate and boreal 
forests increased by 1290 
million m3 per year

 Enough to build 58 million 
two storey timber frame 
houses every year 
(assumes 50% 
conversion & 11 m3 per 
house)

 Global  housing starts = 
approx 36 million/ann.



Much of the increase in forest 
growing stock is in the USA 

 Volume of wood 
standing in US 
forests increased 
by 610 million 
m3 per year 
between 2000 
and 2010 
according to FAO 
Forest Resource 
Assessment



US hardwood is under-utilised

25



“…there is 
growing 
concern that 
the US 
hardwood 
resource is 
now being 
severely 
underutilized”



Growth-Removal Ratios, 2012

• Hardwood Growth to Removal is 2.4 to 1
• Softwood Growth to Removal is 1.9 to 1
• Hardwood Details:

• Growth 304 million m3

• Removals128 million m3

• Mortality 109 million m3

(Source: Forest Resources of the United States, 2012; U.S. Department of Agriculture, Forest Service, Gen. Tech. Rep. Draft Review).



Mortality 
before  
harvesting 
leads to the 
release of 
160 million 
tons of CO2 
to the 
atmosphere



Consignment-based American 
Hardwood Environmental Profile 

(AHEP)
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Using Special 
Projects to 
Promote 

Sustainability



Out Of The Woods
Environmental Profiling



Out of the Woods: A project with Design 
Product students at the Royal College of 

Art
Workshops & 
education on: 

• Wood as a 
design 
material

• Life Cycle 
Assessment

• The principles 
of chair design

• An 
introduction to 
American 
hardwoods

• The forest 
resource



Out of the Woods: Full Life Cycle impact 
assessment for 12 hardwood chairs –

BEEEENCH

• Designer aimed for 
dematerialisation, creating a
product that contains more air 
than matter

• Large credit assigned to waste 
because of high levels of 
machining

• Lightweight solution reduces 
environmental footprint in 
transport

• Issues of durability 
Dtiliti  th 



Out of the Woods: High profile exhibition at 
the Victoria & Albert Museum for London 

Design Festival 2012



Tulipwood cross-laminated timber 
(CLT) Density Rolling shear

Strength Stiffness

Softwood 420 0.8 60

Tulipwood 550 2.7 210

Results of 
testing 
tulipwood 
CLT:
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Endless Stair – adding a new dimension to timber in 
construction
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Endless Stair LCA data collection 
& modelling

AHEC lumber study 
data



Endless Stair LCA data collection 
& modelling

AHEC lumber study 
data

Project specific data 
derived from project 
partners & collated by PE 



Endless Stair LCA data collection 
& modelling

AHEC lumber study 
data

Project specific data 
derived from project 
partners & collated by PE 

Transport distances and 
modes using actual data 
from project partners 
where possible



Endless Stair LCA data collection 
& modelling

AHEC lumber study 
data

Project specific data 
derived from project 
partners & collated by PE 

Transport distances and 
modes using actual data 
from project partners 
where possible

PE Gabi 
database 
provides 
industry 
average data 
where 

  



Environmental Impact Headline 
Results from “Endless Stair”

 The finished structure “in situ” in London has a 
negative carbon footprint.

 The largest single contributor to carbon emissions of 
the entire project were the concrete footers. 

 Based on the most recent FIA data for tulipwood 
growth to removal rates, it took the forest 
approximately 66 seconds to replace all of the 
wood used in the project. 



Murray Grove, London
 Waugh Thistleton Architects
 9 storey timber building
 Cross laminated lumber
 Completed 2008
 4 carpenters assembled 

structure on-site at a rate of 1 
storey a week

 Building weighs 300 tonnes 
 ¼ weight of equivalent 

concrete building
 Saves 306 tonnes of carbon to 

a comparable steel and 
concrete tower, with 183 
tonnes locked into the timber.



Wood: The Substitution Effect



Ten Projects; Twenty designers



Norman Foster – ‘Tulipifera Sharpeners’

“… of all the samples 
that we examined it 
was uniquely pale and 
the grain had an almost 
marble like quality – so 
in an aesthetic sense it 
was intrinsically 
beautiful.  The quest 
was to make a jewel-
like object out of what 
is often dismissed the 
most base of all the 
hardwoods.” Norman 
Foster



Wembley Stadium, London HSBC Bank, Hong Kong



The Wish List – Life cycle environmental assessment 
(LCA) Total carbon footprint for all of the The Wish List projects 

combined is only 0.61 tonnes of CO2 equivalent. That’s less 
than the carbon footprint of one person on a return flight 
from London to New  York!

Total volume of hardwood used - 13 m3

*Less than 2 seconds to replace the 13 m3 of 
US hardwood for Wish List

*CONCLUSION – MORE US HARDWOOD = LOWER CARBON 
FOOTPRINT  (wood waste substituted for fossil fuels)



Moseley & Rogers Ladder – The Wish List 

Total Carbon Footprint: 106 kg CO2e
 Supply of wood: +55 kg CO2e
 Offset by -48 kg CO2e due to energy 

from waste wood substituting fossil fuels 
in other industrial processes:

 Leather: +49 kg CO2e
 Metals: +17 kg CO2e
 Coating: +2 kg CO2e
 UK processing: +31 kg CO2e



500m2 American white oak deck for the USA pavilion 
at Milan Expo 2015



While in use the deck 
stores 14.5 metric tons of 
C02

it takes 25 seconds for the 
white oak used to be 
replaced by new growth in 
the forest



The Invisible Store of Happiness
A collaboration between a furniture maker and a sculptor in American 
cherry and soft maple





The structure has half the carbon footprint of a smart phone
it takes less than 15 seconds to replace the lumber used by new growth



Unprecedented media coverage 



Questions?

www.americanhardwood.org



Impact of forest preservation on 
carbon storage

 Forest 
carbon 
growth rates 
slow with 
age

 Little or no 
increase in 
carbon 
storage 
when the 
forest 
reaches 
maturity. 

Data relates to Douglas-Fir in Western Washington. Bruce 
Lippke et al, 2011, draw ing on US Forest Service Forest 
Inventory



Source:Life cycle impacts of forest management and wood utilization on carbon mitigation: 
knowns and unknowns, Lippke et al, Carbon Management (2011) 2(3), 303–333

Forest plus product-
carbon pools and 
process-energy 
emissions for a 160 year 
period (4 forest 
rotations) in the Pacific 
North West. 

Variables:
• Distribution of carbon in 

the forest (between stem, 
root, crown, litter, soil)

• Intensity of harvesting & 
rate of forest regeneration

• Distribution of carbon 
between chips and lumber 
following harvesting

• Length of life in use of 
lumber products

The story doesn’t end there – only considering GWP at one point in the life cycle – need 
to consider effect on carbon pools across entire life cycle 



Wood: The Substitution Effect



Impact of sustainable timber 
harvesting on carbon storage

 Carbon in forest 
supplemented by 
progressive 
increase in carbon 
stored in long-
term forest 
products

 Carbon storage 
benefits outweigh 
(relatively minor) 
manufacturing 
emissions

 Most significant 
benefit due to 
substitution of 
more fossil fuel 
intensive 
materials (steel 
concrete)

Data relates to U.S. Inland Northwest state and private forests. 
Bruce Lippke et al, from Wood Fibre Science 42, 144–
164(2010)
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