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. Agenda KNAUF

» Sustainability, what is at stake?
» Beyond traditional mineral wool: ECOSE Technology  ®
» Beyond regulations to voluntary Green Building Rating Systems

» Tools for use in Green Building Rating Systems:
Life Cycle Analysis (LCA) — Environmental Product De  claration (EPD)

» Examples of Mineral Wool ECOSE Technology documentation for Green Building
Rating Systems

= Conclusion: Impact of ECOSE Technology
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Sustainability , what is at stake ?




. Climate change

KNAUF

International report

confirms Earth is hot and = Global surface, and sea surface temperature,

getting hotter

highest on record

2015 topped 2014 as warmest year on record

= Greenhouse gases highest on record

= COP 21 Paris (meeting in Paris for the climate)
had agreement from everybody and is
combatting sgeptics

] DON'T

Better construction and use of
buildings in the EU would
~ linfluence:
S-BELIENE IN 42% of our final energy

[ consumption ,
35% of our greenhouse gas
emissions
and more than 50% of all
extracted materials ;




. Energy savings is the biggest energy deposit of any country Ilﬂﬂllﬂﬂ&'lllllﬂﬂﬂ

Enerqgy savings Oil / gas deposit
» Available in = Available in
every building Romania for
how long
» easy to extract
= Difficult to
extract
= Pay once
= Pay, pay, pay
(e $$%, €€€
A\ 12 = Strategic
independence = Strategic
dependence

Image credits: CC-BY-SA Wikimedia Commons




.Evolution of Building Environmental impact (energy) Ilﬂllllf
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Construction materials (Priority 2)
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Source: Belgian Building Research Institute

Reducing H&C energy demand was, and still is, the right priority but
now, additionally, we need to care about the construction products




We have a collective
responsibility to
progress and find
solutions to the global
challenges

KNAUFINSULATION
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ECOSE

TECHNOLOGY

Beyond traditional mineral wool:

hallenge. ' ECOSE® Technology by
Knauf Insulation




. Indoor Air Quality and Environmental Impact KNAUF

ECOSE, a revolutionary technology:

» New binder technology without added formaldehyde
= Based on rapidly renewable materials instead of petro-based chemicals
» Reduces impact on environment through lower embodied energy

» Reduces workplace exposures and pollutant manufacturing emissions

Impact on indoor air quality  once installed in buildings

A step change in

sustainability ECOSE ®.

for binder technology .icmowsy
res 40Iution
J




. Superior level of sustainability KNAUF

Mineral wool with ECOSE Technology delivers a super ior level of sustainability...

Manufactured from naturally occurring and/or
recycled materials

» Free from formaldehyde, phenols and acrylics

» Contributes to improved indoor air quality
compared to our conventional mineral wool

» Improves the overall sustainability of buildings

» Lower embodied energy

» Improves the overall sustainability of buildings



Beyond regulations to voluntary

wdlenge. Green Buildings Rating Systems

KNAUF
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. Green Building Rating Systems in a nutshell

THE RISE OF
GBRS IN EUROPE ..

201

CERTIFIED PROJECTS

“non-restdental bulldings

Source: Knauf Insulation compilation (2017)

KNAUF

BREEAM LEED HQE DGNB WELL
Country of origin UK USA France Germany USA
Creation date 1990 1998 2004 2007 2014
: Cerway /
Organism BRE USGBC / GBCI Certivéa DGNB IWBI/ GBCI
# of main themes 10 9 14 6 7
Pass/ Good /
Performance VeryGood! | Certified/Siver | P! T8 BON | Bronze siver/ | - siver 1 Gold
levels Excellent / / Gold / Platinum Excantionnial Gold / Platinum Platinum
Outstanding P
) Pre-certification | Schematic
Design (optional for (optional) Pre-certification | Pre-certification
Post- LEED CS) option option
Audit schedule ‘ . Design
Construct
onstruction Des[gn Post- Post-
Or combined Post- Post- ) construction construction
Construction Construction
BREEAM ) Onsite auditby | DGNBteam | "WELLassessor
A LEEDOnline di ifies th report reviewed
Audit process ssegsorrepon report reviewed ClIEIE 97 Lzl L by GBCI and
reviewed by by GBCI accredited by DGNB auditor onsite audit b
BRE v Certivéa report GBCl Y
. Référent
_— LEED AP with or e DGNB
Accreditations BREEAM AP without specialty c'jglgfﬁtg:: Consultant WELL AP
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. In Green Building Rating Systems , a clear tendency

In all Green Building Rating Systems, increasing foc us on:

Construction Materials sourcing:

» Responsible supply chain (Raw materials ISO 14001 ¢ ertified
suppliers)...

* Recycled content
» Wood from sustainable forest (FSC certification)...

Products and Buildings Life Cycle Assessment (LCA):
* Environmental Product Declarations (EPDs)

* Building Life Cycle Assessment

* Building Life Cycle Costing

Indoor air quality and comfort:
* Reduced formaldehyde emissions and VOCs
e Thermal & acoustic comfort

KNAUF
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Tools for use in Green Building

hdlenge. 'Rating Systems: LCA - EPD




A and EPD KNAUFiNSULATION

The question Is...

... how to measure, analyze
and communicate product’s
environmental impact?

Life Cycle Assessment (LCA)
Environmental Product Declaration (EPD)

1111111111
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Examples of Mineral Wool ECOSE

-n9¢ Technology documentation for
Green Building Rating Systems

ECOSE

TECHNOLOGY




.LCA => Environmental Product Declaration (EPD) I{myfmsmmmﬂ

Twawp s

Most
Knauf Insulation
products
are covered
with EPD’s

Tha Alsots: Depltian ot semasts (AL 18 oo by U sy of o o mich an et
The Sobal Warmisg Poleitial (045 a domiceed by Hhe srocucion i Be cipole, sosly dus 0 G0y
sy hala andl weny iees (EIL), This

ol prockisgon of the Ml rMprestts monm has
T o Dl Pt

Tha Oxsna Prstastial | O0F) & el Aoty bussosd by the Sodeten afd e bsdel
maaumumuu-wuu o L)
procaanes wtd (e argy oo sspion oy, e impas o TE% fom iy
o nilsgmn cxides

Teea Racl Top | R
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EPD are available for architects, contractors, IlﬂAlIﬂNSWIIlﬂN
assessors to use

T :::::.,: - knaurivsuLATION
Where is the information available?
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. Life Cycle Assessment — LCA , impact of ECOSE I{Nllllf

« Climate change, circular economy:

« GWP (Global Warming Potential) and Resource Used  are THE LCA priority indicators
of the EU Commission building framework, LEVELS (August 2017) => ECOSE
Technology and recycled content  are significantly contributing to improve these
indicators

» EcoDesign: for some applications (i.e. partition walls), replacing NaturBoard Fit Plus by
Decibel with ECOSE improve environmental impact |«

U NaturBoard Fit Plus =
1 m3 NaturBoard Fit Plus

Natarnufacturing

U Decibel = 1 m3 Decibel

Transport
2,52 1,28
| e

b ing Potential (GWP)
C A ~ K-nrnariflneridlatinny
SUUTCC. \T'iaul 1rsulatiori

» All Knauf Insulation ECOSE products are covered by a LCA. It demonstrates transparency
and leadership in the way we want to position our innovation. These LCA are available for
buildings LCA calculations. 10




.Evolution of Building Environmental impact (energy) Ilﬂllllf

B Heating & cooling (B

Construction materials (Priority 2)
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Source: Belgian Building Research Institute

Reducing H&C energy demand was, and still is, the right priority but
now, additionally, we need to care about the construction products
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Indoor Air Comfort Gold for Knauf Insulation product S KNAUF
with ECOSE Technology means....

» Very low emissions from products Q\

® no impact on Indoor Air Quality

Due to ECOSE Technology:

S
g

» No added formaldehyde

ECOSE®

TECHNOLOGY

&x eurofins

VOC TEST REPORT
Indoor Air Comfort GOLD®

14 April 2016

LEEDv4 : Low Emitting Materials credit (3 points)

21




. Knauf Insulation Factsheets for Green Building Rating Systems

BREEAM INTERNATIONAL NEW CONSTRUCTION 2016
PRODUCT DATA FOR CERTIFICATION
GLASS MINERAL WOOL ECOSE

July 2016

KNAUF

BREEAM (Sullking Rsasarch |

Enviro

I5 3 hat gefnes
DUBOINGS WIICh 30 neanner, rEnuE envirormentaily FESponSIDIE 3NT More

high performancs green
pOTaDke SuCures,
Critarta covaring 3 range of lSSUes N EecHons.

ihat evaiuate: mmmses heaith and welbeing, energy, fanepart, water, materials,

waste, a0 LS and SCoiogy, podl

MMAUF INSULATION procucts. car
cestification

ESEEAT FEzeTTmEnT
Crecit Category code
Hea 02 Emissions |

Indocr air quality

Hea 04
Thermal comsart

BREEAM INTERMNATIOMAL NEW CONSTH
PRODUCT DATA FOR CERTIFICA
MINERAL PLUS

BREEAM g o
Intermational New Construction' ek el it Wikt
bufidings which are nealthier. more tally responsiole ang
mmnmamexmm criteria cowerng 3
that evaiuate: heath and . enengy|
Waste, |G USe aNE ecoiogy, PCHLTaN And MACVAnon,

KMAUF INSULATION prodiscts ©an put you on the right track for the
certification.

June 3

LEED version 4
PRODUCT DATA FOR CERTIFICATION
UWRBANSCAPE GREEN ROOF SYSTEMS

LEEDVA |

focus

ans Ervirenmentsd Design) Is 3 volntary stangard e
roremental

2 clency.
mistenals and ressurces, Indoor environmantal quallty, innovation and design

HHAUF INSULATION products can Dut you on the night Sack for the hignest resut for o=rtf

WA e
contrpution

requrEments ane of appicason e cemnes Eur
nsusavon 5 maoor Ao

yoa < 0.05 mgm; anmeus 1
Towm! volane ric as
=1.0 iR,

category 1A ana B

=0.001 maim®
Fostcon quaily  ANERAL F|

are meazures cemn=d Eur
thresnoids for sweraged maaor A
centrason levsr s Peiping 1o 5

Hea 04 Thermat mef

Thermal oomtort comfoe levels arc achicved througs Sacistated
Gezign, and contolz e selected bo producis Su)
maintain 3 thenmaly comfortatie Infoemation
environmens for pox

(SN ez o
ire”

ITechnical manual : 59233 — T

LEED LE=Dwe Demnmion FRau mIOAaTion FTOGUCTS ‘Cone|
Creit Category cods conirbuton scerea]
anos v ama 2 payf
Famwaner ‘and improve woler guaily  ranwster o =
o oy v Feipz reducing peak rabs of run-
o waster o drom the 3P= Ses [
‘baiacce of the sk urban n
Ferommance Evasacon TooL
To mineize = on Te onthemef canbe 2 palf
e St i g e = o e el
and whai®e efect and extend e
T T Dk Wiy o el perey T 8 TP
a The rafiz 3 pail
BNdresioe  Counted SoWANT the oweras
‘damages arsos o prowide  restored area caiculsson.
hanmas
o Creame mxnenor apen ‘Vegstated roof Iz an open zpace 1 pay
space mat encourages Faatfied for ftz enirrental
micracton with the T presence of gresn
g il armas n-saramm
, pazsive effect. heips ta
recreabion, ond phy=ical  reduce Diood prEssare and lowers
actities. e heanbeat
Enargy ang 29 poimts
atmaosphem (EA]

iz of perforrmance i
educe envronmental and
‘econoemic harms of
‘eweszsive enemgy use.

Bmducts heip
FROLENQ ReatngiCDolng ane
Se—a
Umarscape Geeen
Foaf Feformance Svaiuation
Tool

LEED wversiomn 4
PRODUCT DATA FOR CERTIFICATION
WOoOOD WoOL - HERAKLITH

July 2016

LEEDv4 [Leagership In Energy 2nd Emvironmentzé Dasign) is & voiuntary standand that defines
roremanta

o sUstainabie water efMclency.
Incoor envronmantal quamy innovation and desion process

KNAUF INSULATION products <an put you on the nght track 2o get the Mighest result for
CETunCcAIon:

== Te=nton Fra Froguc | Cor
Crecit Category code sowmnas
Energy and To achieve incressing leveis of Hmum produces hein 20 points.
Atmmocphers (EA) performance beyond the premeguisibe ¥ demand
Opfimize £ stana reduce envronmental mxm wery high
ana wen
mwceszie erergy wme
To encournge the w=e of products Third party verfied 2 points
wmmre e Cycie. LEA)
iz analiasie and rave Dieciarasons [E0Fs) are
envionmentally, econcmically srd waliabie on ne for
socaily preferable LOA. To newaro Hemkith produces”.
project inchuding prodcts with
wermed LOA
To the c=e of products Hemkith Py 1 point
woere LT 4 s 2vatiabie and nave Fameachared win up ko
envIronmenmsy, ECONCMICaY 30 e
sacally preferable LOA. To newand =
project inciuding o lowing FOC lbeis
be extracted or sourced 3 fremaining pan s the
responsinie manner. Binger)”.
! BEpciamane Knacstn cumSon comieniproduct-castainaniy
¥ 2ee arnewe 1
For akiiional Information piease contact Sustanabi naufnsulaticn. com 7

FOr A6Honal MarMation plEass Cors:

3o 5L

AN SLEINon com

? e ErOdUCHESTng £Lrofins c
‘mmmmm:w

r'\rsﬂ-:l Honal information Messe coract SUslEnabIRy P ENALNN SLEANon o

uT

http://www.knaufinsulation.com/en/sustainable-buildings-

and-green-building-rating-systems

22




KNAUFINSULATION

Conclusion:

noe Impact of ECOSE Technology

ECOSE

TECHNOLOGY




. Impact of ECOSE Technology I{Nllllf

ECOSE®

TECHNOLOGY

New binder technology No ad

ded form

Based on rapidly renewable materials instead of petro-based chemicals Bio-2

Reduces impact on environment  through lower embodied energy Globa

» Reduces workplace exposures and pollutant manufacturing emissions ials

Impact on indoor air quality  once installed in buildings

Documented by Knauf Insulation with:

» Certifications

» Factsheets

» Environmental Product Declarations (EPD)




. Knauf Insulation mission

Our mission is to chializniygs conventional thinking a
insulation solutions that shape the way we live and

with ¢zve: for the people who make them, the people
and the world we all depend on.

ecreate: i) s
build in the future,
who use them

KNAUFINSULATION
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. Knauf Insulation mission KNAUFINSULATION

challenge. create.

26




KNAUFINSULATION

Thank you




