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Global Hardwood Forests

Latin Am

3704 /Europe 4%0

~Russia 12%0
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9 Canada 5%0
Asia
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Africa 13%0
Source: FAO



Share of global hardwood lumber
trade in 2013 (S value)

H USA M Thailand W Malaysia
B Cameroon B Germany ¥ Indonesia
Romania Croatia Other

Source: Global Trade Atlas & FAO Forstat



The world's 10 largest hardwood lumber exporters
2009-2014 (S million)

Source: Global Trade Atlas & Eurostat
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SAY NO TO WOOQOD.
SAY YES TO KALINGASTONE.

AND, DO YOUR BITTO CONSERVE NATURE.

Use of wood leads to deforestation and massive destruction of nature
Use our engineered stone and show your commitment to conservation of nature.
Our engineered marble and quartz collection is maintenance free and long lasting,
and thus has become the preference of architects and interior designers globally,
rapidly becoming an identity for CMC in India. Get high quality
engineered stone from Kalingastane.




WPC protects primeval forests. Our first objective was 10 develop the
rechinology to create a composite woed superiarto natural wood in order

to.combat the thoughtless lumbering of forest trees.

T
UAE Office \X«IPC
Tel: +9714 3408626 IAPAN

Fax: +0714 3408636 www.einwood.com

% E1NWOOD

COMPOSITE DECEING

Looks Like Wood
Feels Like Wood, . +
Smells Cike Wood i

’

11 4t \ ‘
“The f’q’ﬁl“ﬁ‘iﬁ‘rﬁative to
-exotic hardwoods”

www.nahar.ae
* einwood@nahar.ae




We may run out of wood but not

Alummlum

CENTURY EXTRUSIONS LIMITED
113, Park Street, ‘N’ Block, 2nd Floor,
Kolkata-700 016
Tel : +91 33 2229 1012/1291 Fax :+91 33 2249 5656
Email : marketing @ centuryexirusions.com
Regional offices :

Bengaluru ¢ Chennai * Delhi + Kolkata * Mumbai
Website : www.centuryextrusions.com

Well at least not for the next 200 year

Century Extrusions Ltd (CEL) commenced commerc
operations in April 1991. The Company has extrusion manufacturi
facility spread over an area of 7.31 Acres at Kharagpur (West Bengg
India, with an installed capacity of 15000 M.T. per annu

THE COMPANY

The company has three extrusion lines with presses of capaciti
2700 M.T. & 1620 M.T. (UBE, Japan) and 1250 M.T. (Indigenous)
cater to a very large range of extrusions. These presses are capable
producing extrusions in alloys ranging from 1xxx to 7xxx serig

The Company has complete in-house facilities f]
Die manufacturing and for Heat Treatment of Dies. Remelt Shy
for manufacture of Billets besides the facilities for Extrusif
and Quality Assurance.

PRODUCT RANGE

The Company manufactures and supplies extrusions for vario
applications, such as Architecture, Road Transport Vehicles, Railwa:
Electrical & Electronic Applications, Consumer Durables, Irrigatid]
General Engineering, Defence applications, etc.

The Company has an inventory of: more than 6000 Di
to manufacture more than 4000 different profiles.

QUALITY ASSURANCE
The Company has an excellent Quality Management Syste
}‘i’ he Plant has been accredited with 1SO-9001:2008 for its quality syste
y DNV, The Netherlands.

The Company usually supplies extrusions as per the toleranc|
prescribed by the Bureau of Indian Standards (BIS). The Company
well equipped to supply extrusions as per the tolerances specified
other similar standards such as BS, DIN & others and also as p
customers’ specifications, by mutual agreement.

MARKET NETWORK
The Company has market presence all over India with its Marketi
Offices in North, South, East & West Regions.




Bauxite “sludge” in Hungary 2010




Steel: the
ultimate
sustainable
material
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Strip mining for Iron ore.......




Low environmental impact?????




Complling Life Cycle Inventory data

= |dentify and describe unit processes, gather data on wood flow, energy/material
Inputs & outputs of product, waste and emissions

m Data from companies combined with existing public & commercial databases
Inputs of Energy, Minerals, & Water

Forestry Log Port to

- transport - customer




LCA Impact Categories

Embodied energy — not renewable Energy from fossil fuels (Y]
Embodied energy — renewable Energy from renewable sources MJ
Greenhouse potential Emissions that contribute to climate change kg CO, equivalent
Acidification potential Emissions that damage vegetation, buildings, kg SO, equivalent

aqguatic 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

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




Derived from PE/AHEC
ireport




Important factors about LCA

Life cycle assessment (cradle to gate plus transport) (18)

The following charts show the environmental impact of delivering this consignment to the overseas customer. The data is derived from the ISO-
conformant LCA model prepared by PE. The Parameters table summarises all values entered by the issuing organisation. All other parameters required to
calculate the environmental profile are derived and fixed in the model by PE. Results are categorised according to process steps (forestry, sawmill, kiln
drying, transport forest to kiln and transport kiln to customer. *Carbon uptake is reported separately, below the general results).

Impact GWP (excl.
category hiogsnlc carbon®)

kl CO,eq Kg PO.-eq Keg Ethan&eq

. Forestry . Drying [Kiln & Air} D Saw mill . Transport (forest to kiln) . Transport [kiln to customer)

Lumber 1- results are impacts per cubic meter delivered to the customer

Lumber 2 - results are impacts per cubic meter delivered to the customer

Data by
process
steps

*Carbon Uptake (CU) during the CU associated with 1m? of Ash lumber is excluded from the GWP chart(s) above but reported
tree growth is -ve in GWP terms separately here as -1.02E003 kg CO.-eq

Science based

International
standards (1SO
14040)

Broad range of
Impacts not just
carbon footprint

Helps industries
Improve
efficiency

Basis for EPD’s
on products and
materials



EPDs
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But... perception that
wWood IS scarce
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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...

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

m That's enough wood to
build a 1m x 8cm fence to
the sun and back (or
/500 times round the
earth)




58 m|II|on houses a year....
v, mase oy ™ Between 2000 and 2010,
i 7;?“‘:}.’ // volume of wood standing
: Spsadl - 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
s (over bork) Souneet UN FAG standing In US
forests Iincreased

L UsA by 610 million
= China m3 per year
- Russia between 2000
‘ = Other and 2010

according to FAO
Forest Resource
Assessment




US hardwood Is under-utilised

Hardwood growth, removals US hardwood log production US hardwood lumber
and inventory 1953 to 2006 160 consumption
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Hardwood inventory: billion m3

50 40

1953 1976 1986 1996 2006
B Annual Growth

B Harvested Volume 1999 2001 2003 2005 2007 2009 2011

M Furniture B Building products

m Pallets H Ties and mats
===Hardwood inventory H Sawlogs M Pulpwood & Other B Exports

25



F orest
Pro ducts

Annual Market Review

Innovation for structural
change recovery

u NITEB HﬂTI ONS

‘...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 1s 1.9 to 1
- Hardwood Detalls:

e Growth 304 million m?

« Removals128 million m?

e Mortality 109 million m?3



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




Consignment-based American
Hardwood Environmental Profile

American Hardwood Environmental Profile

Data is provided on the envircnmental impact 1o deliver a defined consignment of lumber of & specifiad U.5. hardwood species to an
owveryens customer (1). Dt i3 derived from the #ELCA study of U5, hardwoods (2), the U5, Forest Service Forest inventory snd
Anabysis (FA) program (3], the Senecs Creek Risk Assessment of Legality and Sustainabaity in U.S. Hardwood Esports (2, and the #3C
Risk Register {3]. The tisaing ofgantiation should identify the consgnment and species and #nter the quantity and thicknesies] of
lamber, The tssuing cAganisation may choce 10 use standard STATEMents on the legality snd sustanability of individual U5, species
prepared by AMEC drawn from the sbove referenced sources, or smend these 1o include specific data on their cwn LS. hardwaod
‘oparations. The issuing organistion may sho chooe to use default U5, sverage values for energy comumption of the kil and for
‘transport distance and mods of may entos values specific 10 theis own hardwood aperatians o the supply thain o the customer,

Yellow Poplar (621)
Linodendron fulipifera

(AHEP)

Lifa eyela sssassmant (cradle to gate plus transpers) (18]
‘The following charts shaw the environmensal impact of delivering this consignment to the cverseas custoner, The data is derived from the G0
conforrant LCA mode! prepdred by PL The Parameters table summarises Ml values enterad by the Hsusng ONEaRIStion. Al other parameters required 10

calculate the environmental profile are derived snd fiwed in the moded by PE Results are categorived sccording o process steps (forestry, sawmill, kiln
drying, transport forest (o kiln, transpont kiln to untomer©, and carbon uptabe).
gy | Primary knesgy | Ad [
Demand from Potential Pot
[ |

“ kg S02-equiv. | kg POdTequiv | kg Ethene- kg Shoquiv. |
| ubv. |

rophication | Photochemical | Aotk Destetion | Drgietion
Dtoae Creation [Peremial (tiemens)|  Pomessiad
Potential [

process
seps

27 lumber - 1 cubic meter
[
U, 678,45




Usmg Special
Projects to

Promote

ol ;ﬁt ) \" Sustainability

WW\W.americanhardwood.org



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

e 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




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




Tulipwood cross-laminated timber

(C LT) Density Rolling shear
Results of Strength Stiffness
testing Softwood 420 0.8 60
tulipwood Tulipwood | 550 2.7 210
CLT:
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Endless Stair — adding a new dimension to timber In
construction







Endless Stair LCA data collection
& modelling

AHEC lumler study.

MATERIAL:
TULIRVDOD T EUROPE

MATERIAL: CLUE TRANSPORT 1T PRODOUCTION TRANSPORT OF CLT FABRICATION AT MUSSLI TRANGPORT OF INSTALLATION AT
LAZH S COMPOMNENTS DESICN FESTIAL

MATERIAL: GLUE, TRANSPORT OF GLUE,
A flow chart to show the processes measured METALS, COATIVG METALS, COATING

during the production of Endless Stair.




Endless Stair LCA data collection
& modelling

AHEC lumler study.

during the production of Endless Stair.

Project specific data
derived from project




Endless Stair LCA data collection
& modelling

AHEC lumler study. Transport distances and
cloto modes using actual data
from project partners

A flow chart to show the processes measured
during the production of Endless Stair.

Project specific data
derived from project

N e e (o) e [ R e = | I | =t b T



Endless Stair LCA data collection
& modelling

AHEC lumler study. Transport distances and
modes using actual data
from project partners

LUMPOMENTS

PE Gabi
database

A flow chart to show the processes measured METALS, COATING ETALS, COATING .

during the production of Endless Stair. p rOVI d eS

Project specific data industry
derived from project average data




Environmental Impact Headline
Results from “Endless Stair”

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

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

m 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
O 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

/2 weight of equivalent
concrete building

Saves 306 tonnes of carbon to
a comparable steel and
concrete tower, with 183
tonnes locked into the timber.

F‘h 2




Wood: The Substitution Effect




Ten Projects; Twenty designers




Norman Foster — ‘Tulipifera Sharpeners’
[ =l

“..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 fewel-
like object out of what
/s often dismissed the
most base of all the
hardwoods.” Norman
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Wembley Stadium, London HSBC Bank, Hong Kong



The Wish List — Life cycle environmental assessment

Total carbon footprint for all of the The Wish List projects
combined is only . 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

*

ENVIRONMENTAL LIFE ASSESSMENT
ENVIRONMENTAL LIFE ASSESSMENT

A STOOL FOR THE KITCHEN GETTING AWAY FROM IT ALL

STOOL BY FELIX DE PASS WITH ALISON BROCKS 5 i 2 gyl NAY i TABLEWARE BY GARETH NEAL WITH ZAHA
\ WORKSPACE BY SEBASTIAN COX WITH TERENCE CONRAN
MADE IN AMERICAN WHITE 0AK

MADE IN AMERICAN RED DAK AND CHERR

SUMMARY SUMMARY — SUMMARY

the mass of tupwood used ta con

MADE IN AMERICAN CHERRY

npased pri

d Red oak - 2l imps
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Moseley & Rogers Ladder — The Wish List

1OEIICAONIECOHRNETTO6KY COE
m Supply of woeod: +55'kg CO.e

m Offset by -48 kg CO.e due to energy
from waste wood substituting fossil fuels
In other industrial processes:

Leather: +49 kg CO.e
Metals: +17 kg CO.e
Coating: +2 kg CO.,e

UK precessing: +31 kg COse




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




While in use the deck

stores |4.5 metric tons of
(@0

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
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The structure has half the carbon footprint of a smart phone

it takes less than |5 seconds to replace the lumber used by new growth
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Unprecedented media coverage

Wa“papeq_“_'m_m X i : il ARCHITECTURE

TODAY
Benchmark

London Design Fostival

Design titans Terence Conran, Zaha g ‘ . " | - Lt
Hadid and Norman Foster . .' | :

commission their wish list for the X

London Design Festival 2014

If I could I wood

1 Norman Foster wer

samzors s
[ ——

Bogon i
Toge

oo0e@

Intemational. | Green Propenty | Interiors. | Property Club | Renovating

HOME - PROPERTY - DVTERIORS AND SHOPFING

Could you design a rotating glass shed?

Wish List, the Ultimate Collaborat| e - Sir Terence Conran and Zaha Hadid have asked young designers to create dream - and
Design F;stival = TR - v seemingly impossible - pieces of furniture

# Giovaans Dunmat

= = = :
London Design Festival : .
-\ few of our h\ rourite things :

¥ Fimckerper. [ [

[T P ——
If's what I've always wanted
Wish granted ot 3

INTERIORS  ToOD  RECIPES  OUTDOOR S

THE WISH LIST : s ;
ol A : . -

For The Wish List, on now at the Victoria & Albert Museum,
10 iconic British designers - including Amanda Levete, Sir " VER
Norman Foster and Paul Smith - asked 10 up-and-ceming y 7

talents to produce the furniture of their dreams. CaCost LI TE A B

B Pret s ancn

Facebons || 35
B 1 Comment K

Zaha Hadid nas asked for the “impossible”. The architiect better known for
Tuturisticdooking buidings (nan Sandard tableware Nas comimissioned a
carate so complicaled that t wil lake a machine 17 hours 1o make L Lo
If's day two of five at the workshop and her project s looking precatious. [ Prerest
» . ‘Gareth Neal, her designer, has just lost three hours in an attempt to speed
sing 1 mas F X = things up. The maching clunks and clatiers. “We've Just got to ratile on, 81
says Neal

Tuteriors an
Hadid and Neal's project s part of the WiSh List.  ane-off collaboration  Shopping
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Impact of forest preservation on
carbon storage

m Forest
carbon
growth rates
slow with
age

m Little or no
Increase In
carbon

2 o ke e SR s I R e B S A SN A AP LR
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Maximum tree carbon
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Maximum rate of landscape level carbon sequesteration
occurs from 30 to 70 years in the Douglas-Fir region

o

Age (decades)

when the

forest

reaches
] Data relates to Douglas-Fir in Western Washington. Bruce
matu rlty_ Lippke et al, 2011, drawing on US Forest Service Forest
Inventory




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

Forest plus product-

carbon pOOlS and O Stem @ Root B Crown @ Litter B Dead
process-energy O Chips B Lumber 0O HarvEmis B ManuEmis O Displacement

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

o
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Harvest, regeneration and management emissions

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



Wood: The Substitution Effect




Impact of sustainable timber
harvesting on carbon storage

m Carbon in forest
supplemented by § Substitution * Displacement ® Manufacturing
progressive o L o
Increase in carbon % Root Stem
stored in long-
term forest
products

m Carbon storage
benefits outweigh
(relatively minor)
manufacturing
emissions

m Most significant
benefit due to

80

40
0 | [Forestcarbon neutral _

.465 2015 2025 2035 2045 2055 2065 2075 2085 209
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substitution of -80 e

. ecade peginning In (year
more fossil fuel L
intensive

: Data relates to U.S. Inland Northwest state and private forests.
materials (steel Bruce Lippke et al, from Wood Fibre Science 42, 144—
~AaNnncronta) 16472010)
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