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Figure 1. Global material extraction in billion tons, 1900-2005

Ores and industrial minerals
® Fossil energy carriers
® Construction minerals

Material extraction ® Biomass GDP
Billion tons ® GDP trillion (10?) international dollars
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Atmospheric CO, concentration
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Atmospheric CH, concentration
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Atmospheric N, 0O concentration

N,O (ppbv)
310

300

290

280

270
1750 1800 1850 1900 1950 2000

Machida et al Geophys Res Lett 22:2921-2925

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




Northern hemisphere surface temperature
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Natural climactic disasters
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Ozone depletion
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Coastal zone nitrogen flux
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Ocean ecosystems

% fisheries fully
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Domesticated land
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Tropical rainforest & woodland loss
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Richards, the Earth as transformed by human action, Cambridge University Press
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Species extinctions
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Response variable (e.g., extent of land ice)

“Planetary boundary”

Planetary
Boundary

Threshold

Safe
operating
space

Zone of

uncertainty
|

FEATURE

Vol 461/24 September 2009

Control variable (e.g., ppm CO2)

A safe operating space for humanity

Identifying and quantifying planetary boundarles thatmust not be transgressed could help prevent human

activities from causing

and

periods of significant environmen-

tal change, the planet’s environment
has been unusuallystable for the past 10,000
years'. This period of stability — known to
geologists as the Holocene —has seen human
civilizations arise, develop and thrive. Such
stability may now be under threat. Since the
Industrial Revolution, a new era has arisen,
the Anthropocene, in which human actions
have become the main driver of global envi-
ronmental change’. This could see human
activities push the Earth system outside the
stable environmental sme of the Holocene,
with i

f Ithough Earth has undergone many

nental change, argue

SUMMARY

development

overstepped

» New approach proposed for defining preconditions for human

» Crossing certain biophysical thresholds could have disastrous
consequences for humanity
® Three of nine interlinked planetary boundaries have already been

rialized forms of agriculture, human
we reached a level that could dam-
age thesystems that keep Earth in the desirable
Holocene state. The result could be irrevers-
ibleand, i abrupt

boundaries define the safe operating space
for humanity with respect to the Earth system
and are associated with the planets bio-
physical subsystems or processes, Although

tems sometimes respond

that
even catastrophic for large pans ofthewoxld
During the Holocene,

change, leading to a state less conducive to
h Wi

change occurred naturally and Earthis regu-
latory capacity maintained the conditions
that enabled human development. Regular
temperatures, freshwater availability and
biogeochemical flows all stayed within a rela-
tively narrow range. Now, largely because of
a rapidly growing reliance on fossil fuels and

humans, the Holocene s expected to continue
for atleast several thousands of years’.

Planetary boundaries
To meet the challenge of maintaining the
Holocene state, we propose a framework
based on “planetary boundaries. These

o
sumse©®
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represent:

Figure 1
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smoothly to changing pressures, it seems that
this will prove to be the exception rather than
the rule. Many subsystems of Earth react in
a nonlinear, often abrupt, way, and are par-
ticularly sensitive around threshold levels of
certain key variables. If these thresholds are
crossed, then important subsysters, such as a
‘monsoon system, could shift into a new state,
often with deleterious or potentially even
disastrous consequences for humans®.

Most of these thresholds can be defined by
a critical value for one or more control vari-
ables, such as carbon dioxide concentration.
Not all processes or subsystems on Earth have
well-defined thresholds, although human
actions that undermine the resilience of such
processes or subsystems — for example, land
and water degradation — can increase the risk
that thresholds will also be crossed in other
processes, such as the climate system.

‘We havetried to identify the Earth-system
processes and associated thresholds which, if
crossed, could generate unacceptable envi-
ronmental change. We have found nine such
processes for which we believe it is neces-
sary to define planetary boundaries: climate
change; rate of biodiversity loss (terrestrial
and marine); interference with the nitrogen
and phosphorus cycles; stratospheric ozone
depletion; ocean acidification; global fresh-
water use; change inland use; chemical pol-
lution; and atmospheric aerosol loading (see
Fig. 1 and Table).

In general, planetary boundariesare values
for control variables that are either at a ‘safe”
distance from thresholds — for processes
with evidence of threshold behaviour — or
at dangerous levels — for processes without

Rockstrom et al. 2009 Nature, 461 (24): 472-475
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PLANETARY BOUNDARIES

Earth-system process Parameters Proposed Current Pre-industrial
boundary status value
Climate change (i) Atmospheric carbon dioxide 350 387 280
concentration (parts per million
by volume)
(ii) Change in radiative forcing 1 1.5 0
(watts per metre squared)
Rate of biodiversity loss Extinction rate (number of species 10 >100 0.1-1
per million species per year) 2
Nitrogen cycle (part Amount of N, removed from 35 121 0 S
of aboundary with the the atmosphere for human use '§
phosphorus cycle) (millions of tonnes per year) g
Phosphorus cycle (part Quantity of P flowing into the n 8.5-9.5 ~1 N
of a boundary with the oceans (millions of tonnes per year)
nitrogen cycle) 2
Stratospheric ozone Concentration of ozone (Dobson 276 283 290 I
depletion unit) ol
=
Ocean acidification Global mean saturation state of 275 290 344 %
aragonite in surface sea water €
o)
Global freshwater use Consumption of freshwater 4,000 2,600 415 et
by humans (km? per year) g
Change in land use Percentage of global land cover 15 1.7 Low B
converted to cropland <Z(
Atmospheric aerosol Overall particulate concentration in To be determined %
loading the atmosphere, on a regional basis
Chemical pollution For example, amount emitted to, To be determined

or concentration of persistent
organic pollutants, plastics,
endocrine disrupters, heavy metals
and nuclear waste in, the global
environment, or the effects on
ecosystem and functioning of Earth
system thereof

5]




Transgressing safe boundaries
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New ways of thinking

Sustainable development Green building

GREEN

Environment

Community

P BUILDING
Social Equity Economy - A L L IAN C E

PRODUCE
& ASSEMBLE

Cradle to
Cradle
Product
Design
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Economic growth that
enhances the environment

Economy activities

Decouplingofresource use (GDP)

from economy growth

-

Decoupling of environmental Environmental impact
impact from resource use
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US hardwood: a major “win-win”
opportunity for the global community

* Expanding resource American hardwood: could this be the

. . o . .;"; -: ‘=__': o

e Carbon store most e.nwronmentally friendly building S =
material on the planet? e <

Y E n e rgy eff | Ci e nt EiymRi:Jepde.rt Oliver (image betowl, Director, Forest Industries Intelligence E_‘ Eﬂi\z&}:[f g
The American hardwood industry believes it has an American hardwood forest is composed of hundreds of g

[ B i O d i Ve rS i ty b e n efi t S environmental profile that is hard to beat. In fact it's so species, of which at least 30 are of significant commercial

confident of this claim that it is subjecting its production value. In the Eastern states, red and white oak species
and distribution chain to independent environmentat are the most prevalent hardwoods, foll d by hard and

. . assessment. It also wants its major buyers around the soft maples, tulipwood, hickory, sweetgum and ash. Red
L4 S O I | & Wa t e r p ro t e Ct I O n world .to impose lough measures requiring the rem.oval élder is the main commercial hardwood species produced
of environmentally risky materials from supply chains. in the North-Western states.
M Of all the numerous environmental benefits of American While softwood tends to be used for structural
* N O fe rt I I I S e rs hardwoods, just ane should make many users and applications in construction, where the need for
enarifiers nf huildinn materials <it 1in and take nntire wnliime cunnlv at Inw ract antweinhe the need far nnad

* Toxin free
* Naturally biodegradable
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* Socially equitable

e 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

12 March 2013

e “Deforestation”
* “lllegal logging”

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

* Only covers forestry
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* Wider environmental
impacts rarely considered




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 e.g. PlasticsEurope website has 70 eco-profiles
covering full range of products & processes

e World Steel Life Cycle Inventory
Co-ordinated industry wide programmes:

* ldentify 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 EolL & recycling

Concrete, reduced carbon emissions
through fly ash replacement, thermal

Eco-profiles

m a SS q u a I it i e S and Environmental Declarations

PlasticsEurope

Version 2.0 (April 2011)




US hardwood is under-utilised

Hardwood growth, removals
and inventory 1953 to 2006
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Hardwood inventory: billion m3
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US hardwood log production
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2010 RPA Assessment

Year

= RPA A1B A RPA A2
e e RPAHF & oo—iciorical

5 O 3 o
o 00-0-929 0

‘//-W\_\ oy Y

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

Figure 82. Annual U.S. hardwood timber harvest volumes,
1970-2010, and projections, by RPA scenario, 2020-2060.
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2010 RPA Assessment (cont)

Total historical and projected hardwood growing stock inventories Bad news
for the conterminous United States, by RPA scenario, 1960-2060

- Increase in growing
stock levelling out

— - Mortality catching
e i up with growth

' - Forests ability to

300 sequester more

250 carbon declining

200 Good news

150 | - Even 4 fold increase

100 in harvest does not

5 lead to rapid decline
in inventory

1060 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 - Critical need to

Year - increase hardwood
B RPAAIBE ORPAA2 ORPAB2 B RPA HFW W Historical . .
utilisation

500
450
400

350
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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.

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

* Atool 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.

* |1SO 14040 — guidance on how to conduct and use LCA




LCA of U.S. hardwood lumber

4+ LIFE CYCLE FLOW DIAGRAM OF ¢
AMERICAN HARDWOODS

 PE International

@UEL

. EMISSIONS TO WATER
.

 CORRIM (LCA of US
forestry processes)

SSSSSSSS e Adds data from AHEC

o members on wood

processing + transport
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B ; : * “Cradle to gate plus

| s \ transport into export

: markets”

* Builds on existing data:
; * US Forest Inventor

\ ROUGH KILN DRIED LUMBER / y

HARDWOOD
EXPORT
COUNCIL



LCA Impact Categories

Embodied energy — not renewable Energy from fossil fuels MJ

\ Embodied energy — renewable Energy from renewable sources MJ

Greenhouse potential Emissions that contribute to climate change kg CO, equivalent

aquatic life, and human health

Ozone depletion potential Emissions that cause thinning of the earth’s kg R11 equivalent
stratospheric ozone layer adversely affecting human
health, natural resources and the environment

E

! Acidification potential Emissions that damage vegetation, buildings, kg SO, equivalent

Eutrophication potential Emissions that increase the nutrients in water kg phosphate equivalent
or soil affecting the natural biological balance

Photochemical ozone creation potential Emissions of chemicals that cause smog, adversely kg ethene potential
affecting human health, ecosystems and crops

Human toxicity potential Emissions of materials toxic to humans, kg DCB equivalent
animals or plants

q
[ TTTI:

AMERICAN

' af
-
=

EXPORT
COUNCIL




AHEC LCA Project: ISO report

* Demonstrates D5 e INTERNATIONAL
conformance to:

* 1SO 14040/44 for LCA Final Report

 EN 15804 core “product
category rules” for all
construcjuon _prOdUCtS Life Cycle Assessment of
and services in the EU Rough-sawn Kiln-dried Hardwood Lumber

e Carried out

independently
for
L Su bject to Cr|t|ca| reV|eW AHEC - American Hardwood Export Council
 Basis for valid by
o PE INTERNATIONAL AG
comparisons between
. July 2012
materials




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)

Environmental Product Declarations

Nutrition Facts

Serving Size 1 cup (228g)
Servings Per Container 2

Amount Per Serving
Calories 250 Calories from Fat 110
ey

Total Fat 12g
Saturated Fat 3g
Trans Fat 3g

Cholesterol 30mg

Sodium 470mg

Total Carbohydrate 31g
Dietary Fiber Og
Sugars 59

Protein 5g

Vitamin A

Vitamin C
Calcium
Iron 4%
* Percent Daily Values are based on a 2,000 calorie diet.
Your Daily Values may be higher or lower depending on
your calorie needs.
Calories: 2,000 2,500
Total Fat Less than 659 80g
Sat Fat Less than 20g 259
Cholesterol Less than  300mg 300mg
Sodium Less than 2,400mg 2,400mg
Total Carbohydrate 300g 375g
Dietary Fiber 259 30g
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Environmental Product Declaration

according to 1SO 14025

Declaration number
EPD-EHW-2008211-E

Institut Bauen und Umweit e.V.

www.bau-umwelt.com

EGGER

Laminate Flooring

Institut Bauen

und Umwelt e V.

Summary
Umwelt-
Produktdeklaration

Environmental
Product-Declaration

Program holder

EGGER Retail Products GmbH & Co. KG
Im Kissen 18
. E EGGER

D — 50828 Brilon

Institut Bauen und Umwelt e.V. A
www_bau-umwelt.com
I

Declaration holder

EPD-EHW-2008211-E

Declaration number

Egger Retail Products |aminate flioonng — class of application 31, 32 and 33 (AC2

through ACS)

This deciaration ks an envinonmenta product degaration according to 50 14025 and describes e

endinnmental raing of the bullding products Ested hersin. It s Intended to further the development of
andnnmentaly compatible and sustainabie CoNBIUCION Memhods.

Al refevant environmental dats is dsdiosad In this valldated declaration.

The geciaration |5 based on Me PCR documem “Wood-based mananals”, year 2007

Declared building products

This valkdated deciaration authorises the hoidar to bear the offclal stamp of the Instiut Bauen wnd
umnmryappueswmlmmmrummmmmw“
The Seciaration HOKIEr 15 I1E0IE for the INformation and Wd=nce on Wwhich the Beciaration is based,

Validity

The deciaration s compiete and contains In its full Torm:
- Product sefinition and prysical bulkding-reiated data
- getalls of raw materials and matenal ongin
- gaseription of how the produet s marufactured
- Instructions on how to process the product
~-dala on wsage condiion, unusual efiects and end of Ifa phase
- Iife cyce analysis results
-evidenca and tests

Content of the declaration

9. Apl 2011 Date of issue
b e
Ll r11n %)es
Erof. Dr-ing. Horst J. Soszenmayer (Fresidert of fie
Inshut Bauen und UnmeeE)
This deciaration and Me rulss on which 1 15 Dased have been sxEmined by an ndependen expert Verification of the declara-
commithes [SVA] In acoordancs with 150 140235, tion
- i Signatures
Y - .
[
Frof. Dr-ing. Hanz-iof Reintand {chaiman ofthe sxpert | Dr. Frank Wermer [fsier appointed by e spert
commithes) commites)

AMERICAN
HARDWOOD
EXPORT
COUNCIL




Summary
Umwelt-

Produktdeklaration

Environmental
Product-Doclaration

The Ested prOCUCEE 3 ORCOMEEVE NaNd SUrtace Noonng EIEMants 3cCoMang to EN 13320 wih a highly abra-
siceHresistant surface, which are Installed 3 floating fizor without giue using 3 click connection. The decom-
thve design |5 achieved Mmugh the Lse of privied decorative paper. Comndum ks added to Me uppenmost
Iayer In order to achieve a highly abrasion-resistant surface.

Product description

The apgileations for the declared |aminate Aooring are

Intesior aneas; [aid as Noating S00r afmer on concrete o other exising subfioor such as wood, tie, PYC, eic. &
skliad end user can Install the foonng Memsedes. Due 10 the low panel thickness the Soanng <an also be

used for rencvating.

Application

The Life Cycls Assassment (LCA) was perimed acooeing 1o DIN ESO 14040 following M1 requirements
of the Instiist Eaven und Umwest guideine for typs |l declarstons. Both spaciic data from e reviaved
products and data from the *GaBl £ databass were used. The Ife cyre 3E5855MENt SNCOMpPaESas the raw
matenial and encegy production, raw materal fansport, the acusl manufachuring phase and the end of I a5
waste Incineration wih energy recovery, The aminate Sooning product mi was seclansd,

Scope of the LCA

Laminate Flooring

Evaluation variabis Unit par Total Manutscturing | End of Lifs
Erimary energy, non renewabie M E75 1252 573
Primary energy, renessbiz Mg 1128 1208 94
yeas) L [kg CO=eqv.] L Rl ] £.14
iz tepietion potential (009 MgRiieq] | 2:=0v 4555407 1.97E47
Acidifcation possntial (AR [y S0 20 0037 D02 0015
- [kg Phos- ;

Evsogileation potzntial [£7) L L 0.0085 n.00s3 p.ooaz
m%ﬁm formazan ME‘;’:‘F‘E 000857 n0.00310 0.0004E

Results of the LCA

Preparad by: PE INTERNATIONAL, Leirfsiden-Schierdingsn
In coopesation with EGGER Retall Products GmbH & Co. KG

% PE INTERMATRORAL

In adion, the resuts of the Solowing tasts are shown 1N the anvironmental produc deciaration:

» VDG amissions accond mﬁjﬂ[@anmnpemlmnremeMm‘Hngmmee}nEﬂm
Testng InGtrute: W Frannofie Winaim Klaarett

+  Fomaldehyde:

Testing Instiube: WK] Fraunhoisr Wihaim-klaudiz-Instihut

»  Touicity of e fire
Testing Institute: MFPA, Leipzg GmioH

+  PCPlindane
Testing Institute: WK Fraunhoer Wihsim-Klaudiz-instiut

»  EOX (exraciable  halogen compounts)
TEEtl'IrglnsuuteM A Leipalg GmioH '

] 10 DN 334064
m MFPA Ledpag GmbH

Evidence and verifica-
tions

1| R

Il'il'ii'l||

AMERICAN
HARDWOOD
EXPORT
COUNCIL




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

Dynamically
2 Edit Template: American Hardwood Lumber & ror W savess| | Cloze ge n e rate

| Properties | Scanarc Settngs  Global settegs

e e s | @NAVIFONMENtal

Lumber varables

4 ¥iln vaciables

> |specie American tulip wood Amencan tuip wood American tulip wood Mardwood specie

.

4 Tramsportation

Transport

-G pur SR | UK

1 forest to sswmil

Transport freen sawmsll to kin

Transportation from mill to o

ztomer

T-//- Edit Template: American Hardwood Lumber 8 por I Seveas| |} Cose

Vary results for: ——

The Giobal Warming Potential (kg CO2-equiv.]

f Show tem labeis ~
21 chert size contro = Legend
b [1 Carbon uptake
e 19 US species 1 =
. B L o Kin doying
Table_of_Overview_of_Impact_Me PED Resources [M)); PED Renewal 1 1 ' Sawmill

o) Table_of_Primary_Energy_Deman: PED Resources (M) 2

. M 14 . Primary Energy Demand from Resc PED Resources (M)] 3
IllI's energy mix e

Primary Energy Demand from Ren. PED Renewable Raw Materias (M) 5

_ ] = Transport (forest to kain)

[ Transport (ioin to customer)

<

Table_of_Global_Warming_Potenti GWP [k CO2-Equiv.] 5 B | A | -
e Lumber thickness e e
The Acdfication Potential [kg SO2. AP (kg SO2-Equrv.] s .
Table_of_Eutrophication_Potentisl €9 (kg Phosphate-Equiv.] 10 4 .
The Potential (kg P EP (kg uiv.) 1n s
£

° ransport mode e e

distance .

Scenario 1
Scenano 3




Species and project specific
environmental profiles

Jom changanec-chira.orp
iedthewwnahec<hina g
Wi americanhaowood org

Environmental profile of U.S. tulipwood kiln dried KU"MM
- = Canada ingdo

sawnwood delivered to the S.E. Asian market Poland

Objective German: Ukraine

This paper aims to provide information from which a South East Asian timber product supplier, speci- Y Kazakhstan olla

fier analor e ighk dea valid the impact of sourcing 1 m3 of France Mong!

American tufipwood kiln dried lumber. it combines data from the PE International cradle-to-gate fife cycle ’ Italy

assessment of U.S. hardwood lumber with information on U.S. hardwood forests from the U.S. Forest Spain

Senvios forest inventory program and the 2008 Seneca Creek risk assessment of legality and sustain- United States N Turkey ]

abity in U.S. hardwood exports. W orth China South Kores

b bl AALAL ST Atlantic Afghanistan

Key 13q, yran

mThe AHEC-commissicned Seneca Creek study indicates a negligible risk of any U.S. origin tulipwood Ocean

being derivas from an illegal source. Algerla | jpya EQY Pakistan

mThe Seneca Creek study suggests that tulipwood procured from the U.S. be considersd Low Risk in a2 Mexic Saudi

five risk categories of the FSC controlled woed standard. xico Arabla India

WThe latest U.S. forest inventory data shows that the Unied States tulipwood resource is not onfy re-

newable, but is expandng. Mali | Niger Sudan

mCradle-to-gate life cycle inventory data indicates that, i the carbon stored in the wood is exciuded, the Chad

Giobal Warming Potential (EWP) of 1 m3 of kiln dried tulipwood lumber delivered to South East Asia is

312 kg (CO2 equivalent) for 1 lumber, 405 kg for 2" lumber and 520 kg for 3" lumber. Venezuels Nigeria

Even allowing for significant transport distances between the Eastem United States and South East

Asia, processing issues such as efficiency of kilning and thickness of lumber tnd to be more mportant Colombia

than transgort n determining the overall carbon footprint.~—~——— LLLL DD Ll — e 2 = - =~ o KOV T R,

WThe carbon stored in 1 m3 of tulipwood kiln dried lumber is equivaient to 672 kg of carbon dioxide. DR Congo

WTherefore if carbon storage is included, the GWP can be claimed o be negative Tanzanie ' Indonesia

mHowever the contribution that this stored carbon may make to carbon emission reductions and climate Brazi

change mitigation is heavily dependent cn product design strategies that seek to maximise the lifetime of Peru Jakarta

the product in use and promote efficient waste management.

Bolivia

Data sources Indian

The cradle 1o gate environmental profile draws Madagascar

on data gathersd by PE International for AHEC 7.000

35 part of a larger Lfe Cycle Assessment (LCA)

project of U.S. hardwoos sawnwood and veneer

supplied 1o U.S. export markets?

Specific data on growth and harvest of tulipwoed 6,000

‘species across the United States is derived from

the United States Forest Senvice Forest Inven-

tory and Analysis (FIA) program?. This system is 5,000

comprehensive and statistically verified and widely

acknowledged 1o be a model of its type. Data is

collected from fieid plots estabéshed across the 4,000

United States on pubiic and private lands. How- [N o E Y PAR

ever 3’5o has imitstions. Due o infrequency American tulipwood

of some state inventory programs, growth and 5

harvesting data for each state is not necessar- 3,000 Annual removals by county (m3)

'y Grawn from the same year so is not entirely > 0 and < 106250 ))

comparable. Nevertheless, the overall trend in

hardwood harvesting i most states has been sig- 2,000 >= 106250 and < 212500

DA >= 212500 and < 318750

Although this briefing includes data typically found  valid compariscns between materials in those 100 >= 318750 and < 425000

inan ‘markets. EPDs for other ! =

it makes no claims to the status of a formal EPD. wmiedast-emedmsa >= 425000 and < 531250

It does not ‘independently verity” or “certiy” the  The AHECIPE LCA a cradle-to-gate >= 531250 and < 637500

mﬁ:um@*mmmm bl n:ﬂas pimria o T b oop PN :. N oo >= 637500 and < 743750

{his biefing s now being Subjec o crital revi jon i the US. B O >= 743750 and < 850000

in line with 1SO LCA standards, this process is mwbdﬁmynh-msy:ﬁmam & K,p & & e@e;,f &+ >= 850000 Y 37

et to be finalised, so no claims are made with encompasses harvesting, sawing, i

respect to 1S0-conformance of this data and mmww:ﬂmnmm = Growth M Removals Geographic midpoint of removals

nor should it be used for

‘materials. product fabrication that mayooeur in the export

s part of the PE Intemational LCA project, formal  market. No account s taken of the (ikely signifi- " " "

O Impact category 1" lumber 2" lumber 3" lumber  Units

programmes (initially in the EU) and should be designs, lifetimes, recycling strategies or final ioti i i X . X i

e e s Ah.l9tl.c dsl:pletlon pqtentlal 0.000017 0.0000243 0.0000334 kg Sb equwlalent

point the data in the EPDs may be used to make Acidification potential 5.30 6.02 6.92 kg SO2 equivalent
Eutrophication potential 0.490 0.541 0.605 kg Phosphate equivalent
Primary energy demand (resources) 4280 5710 7480 MJ
Primary energy demand (renewable raw materials) 7370 8720 10400 MJ
Global Warming Potential -366 -273 -158 kg CO2 equivalent
Ozone Layer Depletion (steady state) 0.00000591 0.0000151 0.0000265 kg R11 equivalent
Photochemical Ozone Creation Potential 0.361 0.408 0.466 kg ethene equivalent
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“Out of the woods”

Assessing genuine sustainability in design in real time

Benchmark

English Contemporary [J Royal College of Art London Design
Furniture Design' Culture =1ale Festival

Sir Terence Conran history High profile event
Wood processing Appealing products Large consumer
Quality wood crafts Culturally relevant audience

PE International

ustaina ble forestry LCA science & standards
Proprietary LCA database covering wide

Technical wood properties range of regions, products and industries

LCA data on U.S. hardwood Computer modelling system
lumber Environmental product profiles




“Out of the woods”; the task

e 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.

e Qutput = environmental profile of
each chair

HARDWOOD
EXPORT
JCOUNCIL




Testing assumptions about

“sustainability” in design
e "Back to nature" - using S

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

* La rge wood usage & waste
NB Assumed that waste & the chair at end of life used as .
bio-fuel substituting fossil fuels. This is assigned as a * !Eac-h .plece cut &_ prepa red
"credit" (negative value) in the profile individually => high energy

E “ “ use during processing

Estimated lifespan: 10-20 years




“No. 4" (Ash)

Positives

u 5 u v e w * Sturdy despite low material

use

 Skilful jointing minimises glues
* No energy intensive materials

T T * Classic look - stand test of time
Negatives
Estimated lifespan: 30-50 years * Not the most comfortable
chair

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 1/8th GWP due to wax & glue

Exemplary "sustainable" design R
JCOUNCIL




No “perfect” design strategy

e 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




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
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Communicating US hardwood
environmental profile

4. LCA
Analysis

3. Responsib
urchagi
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Thank
you!

Rupert Oliver
riwoliver@btinternet.com

Cherry Pecan

Hickory

Ash

Alder

Walnut

Hard
maple

Gum

Soft
maple

Tulipwood

12 March 2013
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