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CRADLE

for recyclable, flexible and healthy
buildings that retain their value
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424 BILLION TONS

ARE CONSUMED BY THE CONSTRUCTION INDUSTRY WORLDWIDE EACH
YEAR. IN EUROPE, ONLY 12 PERCENT OF ALL MATERIALS USED IN THE
CONSTRUCTION INDUSTRY COME FROM SECONDARY SOURCES.

NEW WAYS OF BUILDING
FOR THE FUTURE

Construction has undergone enormous changes in
recent decades. Sin ce the 1990s many principals have
made energy efficie ncy a priority, but are using increas-
ing quantities of materials to achieve this. However, in
the long term we face a shortage of raw materials,

not of energy. The Cradle to Cradle ap proach s olves this
problem and brings a new level of quality to buildings.

Together we are finding the answers of how to build for
the future — for project devel opers, investors, private and
public clients, users, tenants, manufa cturersofbuilding
products, architects, specialist planners and consultants.
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CRADLE TO CRADLE

Professor Dr. Michael Braungart
o-inventor ofthe Cradle to
Cadle design conc ept,

founder of EPEAand professor
at Leuphana Unives ity of
Luneburg, Gemany.

ABOUT US

Much has changedin rece ntdecades than ks to the e nvironmental
debate However,an eco-efficiency mindset alo ne will not deliver
solu tions for raw materials shortages and the problem ofwaste
Being lessdamagin g is still a long way from b eing g ood enough.
We now n eed to make positive use of the environmen tal debate
toimprove qualityand promote inno vatio n. Th e Cradle to Cradle
conc eptenables us to follow the example of nature and close
material cycles. A product that beco mesw aste is a bad product.
Abuiding that ends up as demolition wa ste is simply of poor
quality.

Cradle to Cradle isn otso much an environmental or moral issue as one of quality, inno-
vation and econom y. The construction industry offers a special opportunityin terms of
addressing res ources and health. Drees & Sommer s the perfect partner for us, because
the company understands bot h project and material management Our common focus is
oncreatin g healthy buildings with excellent in door air qu ality, the recovery of nutrien ts
and materials along the p romotion of bio diversity.

Let us work to gether to build buildings like trees and cities lik e forests — buildings with a
truly environmentally frie ndly footprint

Sincerely,
Michael Braungart

The merger with EPEA is a logi cal consequence of our joint -
workso far and und ertines ourholistic approach. Werefer to
this asthe ,blue way ‘: always combining economy andenviron-
mental compa tibility. Thanks to the supp ortand the exten sive
knowledge of materialso four EPEA colleague swecanoffer
our clients primarily in Europe, comprehensive advice on
cdircular products besides our real estate projects. I n doin g
sowe reinforce our pioneering role in sustain ability,
strengthen the Cradle to Crade concept and create the

bas s for new business models in the circ ular econo my.
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Sincerely, Dr. PeterMosle Partner at
Peter Mosle Drees& Sommerand EPEA
Managing Director

Drees & Sommerhas been collab orating with the former EPEAIn temationale Um welt-
forschung GmbH since 2019. After five yearsofa close part nership in advisingb uilders
andinvestors, Drees & Sommer and P rofessorDr. Michael Braungart h ave joined forces
under the newcorporatename EPEAGmbH — Part of Drees & Sommer.

Theaim isto introduce Cradle to Crad le design prindplesforthe circu lareconomy

in allindustrial sectors. Along with providin g solutionsto global challengessuch as
plastic wast e in the oceans, progressi ve climate chan ge and the decline in biodiversity
canbe add ressed.

Since itsformation in 1987 by P rofessor Dr. Michael Braungart, EPEA
hasevolved into a globally activeinnovation partner for environmentally
com patible pro ducts, processes and buildings. The Cradle to Cradle
principleis atthe heart of this activity. When ap plied to th e construction
industry, t hisinvolve s designin g all const ructio ns, facilities and
construction pro ducts in such a way thatth e quality of their components is preserved.
Asaresult, build ings become raw material repositories tha t release t heir building
materialsat the end of their service life for furtheruse.
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TODAY’S BUILDINGS ARE
TOMORROW'S RESOURCES

The challenge and oursolution

Construction in Europe accounts for almost
50 percent of raw materal consum ption.

At the same time, the construction industry

is responsib le for almost 60 percent of waste
generated. As our planet has only limited
natural resources comp aniesare increasingly
focusing on theissue of resource scarcity.

Ac cordingto one study, 85 percent of compa-
niesin both the construction industry and
manufacturing industry are already suffering
as theresult ofrising commodity prices.

It is remarkable that— even now —com panies
regard the co mmodity issue asfarmore urgent
than the ‘issue of the century’: energy. All forecasts
point to even fiercer competition for mw materials.
Further more, many of t he materials in use today
contain hazardous substances. Particulady i n the
case of building materials, this do uble whammy
represents a growing c hallenge for product
manufacturers and planners — and ulti mately

for prin cipals too.
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From efficiency to effectiveness

Although the huge efforts made in the field of
energy efficiency in recent years are reducing
con sum ption, they do notrepresent a long-term
solution. This isbecaus e the efficiency gains in
operation are generally theresult of massive
additional investment in build ing materials that
have to be pro duced and disposed of at the
expense of the environment. The commonly
used compositethema linsu lation system is

a good examp le of this.

To ensure an adequate supply of resources for
long-term growth, we needto move from the
lin earefficiency pathto a circular economy
with renewable energy s ources and regy clable
material flows. The reimagining of our in dustry
is motivated above all by the aspiration to
higher quality standards and more value added.
The Crad le to Crad le method is the scien tific
basis for the implementation ofa circular
economy in the construction andreal estate
industri es.

Cradeto Cradle®

\» / Time

Plus-energy
buildi g

Swiss Mire rgi eP

ffid ency path

I tne gy for operation

I Req dablebuidingmaerials

Building materials

THE CRADLE TO CRADLE

CONCEPT

The Cradle to Cradle co ncept developed by
German chemist Michael Braungart offers a
solution.Cradle to Cradle describesthe piinciple
of two continuous cycles:

Consumables are biodegrad ableand go back
into th enat ural nutrient cyc le. At theend of their
service life, durab le goo ds are separated into

the individu al raw materials and r eturned to the
technical ¢y cle. Material quality is maintained,
so that ‘downcycling’ (lossof quality) is avoid ed.
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Biodegradation

Consumablesareparts ofa biological cyde.
Asbiode gradable products they become nutrients
fornew natural mwmaterials

All materials are chemic ally safe and recydable.
Thereis nowaste in the conventional sense —
only reu sable ‘nutrients . As a result, buildings

be come raw materialrepositories that release
resources at theen d of their service life to become
the bas is for newproducts.
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Durabl es are partof a technicalcycle
The tec hnical nutients circulate in dosed systems
at acomsistently high level of quality.
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WHAT C2C DESIGN PRINCIPLES

MEAN FOR BUILDINGS

BETTERHEALTH

We spendo ver 9o percent ofour lives in buildin gs.
And it is amazing how litle we knowab out the materials
usedin their interiors. Thes e materials can contain
pollutants thatsignificantly impact our health and
wellbe ing The selection aiteria for ecolo gical building
materialsin keepin g with the C2C concept go far
beyond statutory requ rements an d ensure an indoor
envionment that both enhances pro ductivity and
inspires. Cradle toCradle product certifiation means
you can choose materials with confid ence t hanks to
independent testing.

GREATER FLEXIBILITY

Buildingsb ased onthe C2C design princip le are
flexible and repurposable, as possible future
conversion istaken into account in the early stages
of planning. All materials used are easy to remo ve
ands eparable by material type — and there fore
fullyrecycl ble. This, together with sy stematic
modulardesign, resultsin added value that is
tangible for usersfrom day one.

ALUM INIUM

OFPER

INDIUM

GREATER VALUE STABILITY —

BUILDINGS AS MATERIAL BANKS

C2Cinspired buildingsare renewable and recyclable. Already
today they meet the energy standards of the future and

act asarepository for valuable raw materials. At the end of
their service life or after repumposing ofthe building, the
materials can be fully recy cled. The material quality — and,
asaresult, the value of th e raw materials — is maintained,
with the result thatthe buildings have a lo nger service life
and r etain their value better than conventional buildings.
This creates the basis for altemative procurement models
such as leasing orm anufacturer takeback.

GREATER POSITIVE CONTRIBUTION STO SOCIETY

Buildings inspired by C2C have a ben efidal footprint,
for examp le, by cleaning ambient air orrainwater,
orthe creation of habitats for plants and animals.
Alter natively, they may store raw mat erials for later
use and allow food production ona green roof.

This not only has so cial b enefits, but also enhances
the visual appeal an d interest-factor of th e buildings.
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DEVELOPERS, INVESTORS AND < )D /‘ B ‘ LL‘ O N

PR' N Cl PA I_S ANNUAL SAVINGS POTENTIAL IN MATERIALS ALONE AS THE RESULT OF THE
CIRCULAR ECONOMY ACCORDING TO A CALCULATION FOR THE WORLD ECONOMIC
FORUM IN DAVOS 2014

In modern buildings, the costof materials accounts Our services

for some 20to 30 percent of gross construdion — Circular Engineering

cost—and issteadilyincreasing. Thisis anen or Developmento f key details

mous co st block that isn omallly lost at the end Selection of ecological building materials

ofthe building’s sevice life and on top of which including review for contaminants

the owner usualy has to pay for disposal ofthe Exten ded comp onent catalogue with material

materials. dedaration and certification of separabili ty

BIM integration

Material Passport management

All expertsexpect prices forincreasingly scarce

building materials, such ascopper and plastic, — Profitability analysis wit h assessment of raw

torise sharply in the future as the result of ever- materia | value

greater global demand. — Consulting on takeback and leasin g models ! Value increase directlyafter Higher priceregardless B Crade o Cradle assetpe formance
- Quick Check to assess poten tial of existing poject development o dateof sde B Conentionalas set perfomance

However, if buildings are designed to allow planning B Rawmaterial value

I Disposlcost

high-quality recycling of raw materialsat the end Roadma ps for long-term strat egies

oftheirsewice life, the situationcan be turned

into a beneficial business model. The building Your valu e added

becomes a temporary repository for valuable — Buildings as raw material repositories + In ceased flxbilty
materials with the potential to benefit from any instead of unused capital B _

pos tive price developme nt. — Maximu m adaptability and flexibility of use Fositive longer senice life

building value

— Risk provision ing for your pro perty values
— Yield potential and value increase

— (2Cas a unique selling proposition

— Healthy and inspiring working environment

|
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Negative building ime
vaue

In 2019 INTERBODEN started
construction of The Cradle —
anoffice buildin g in wood en
hyb iid d esignloc ated in

Duss eldorfs old port district,
known as MedienHafen.

The propettyis to be developed
in accordancewith Cradle to
Cradle principles.
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Comparisonof theasset p erformance ofa c orv entional expense. In cntrast to that, t heresidual of the raw materials
Archited s property (building fabric wit hout land with a building designed used in the bu ilding designed according to the C2C principes
HPP Ar chitekten GmbH in accord ance with C2Cprinciples is retained or mayevenincrease intheeventofa long tem

pos tiveprice develo pment.

Both buildingsfallin value overtheyears as the quality of
thebuildingfabic de teriorates At some stage, the conventional The value increas e is present immediatelyafterp roject develop-
building m ay even enter negafve teritory because thehazardous ment and at any point when the property is sold. In add tion, t he
materials it containshave to be dis pose d of at con sid & able building hasa longer service life ast heresult of its ada ptabhility.
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C2CLiving Showoom

We haveestablished a L iving Showroom for Cradle to Cradle
products in our Stuttgart offices. The formerly gloomy centrl
oneofthe building has been completely revitalized ba sed
upon C2C principles

Al materials we e reviewedto ensuretheyare contaminant free
and recyclable. Fine-dust-binding carpeting and acoustic absorbers
with ana t-purfying sufac ensurea healthy indoor envionment.
The livinggreen wall in the background createsat mosphere and
humid fies the dry office air. Ournewly developed LED daylight
ceiling has a dual function: its fabric covering is sound-absob ing.

New ap proachesw ere also taken to procaurement. The C2 Cswivel
chairsare not onlyfully recyclable, butalso come with a ta keb ac
guarantee. Atthe endof their service life, the manufactur erwill
take the chairs back, reimburseappro)m ately2 o percent
ofthepurchas eprice andthenrecycle them in accordancewith
C2C piinciples.

50 %

OF RAW MATERIALS WORLDWIDE
ARE CONSUMED BY THE
CONSTRUCTION INDUSTRY,
WHICH ALSO ACCOUNTS

FOR AROUND 60 % OF WASTE
GENERATION

HEALTH AND FLEXIBILITY
FOR USERS AND TENANTS

Ac cording to a current study, the a verage duration oflease contractsforoffice
real estatein Gemany isonly 5.3y ears. Even for buildin gsu nder construction,
the figure is only 7.8 years. A change of tenant normally goes hand in hand with
renovation of thefit-out. In the wo rst case, wals, floors, ceilings and fumiture
have to be replace d after the first lease period. Thisis both economically and
ecologically wasteful, as many ofthe components are discardedin landfills or
incinerated instead of being reused, resulting not only in the loss of highquality
raw materials, but also in finandial losses.

The Cradle to Crad le approach off ers a flexib le alternative, for example in
interior finishing.

OurSe wices

Modularity and replacement concep ts

for specific functional areas

Fit-outac cordin g to the C2C piinciples

> Flexible and adaptable interior
finishing as a com plete package

> Selectionof ecological building
materialsincludin g reviewfor
contaminants

> Materia | Passport management

> Integration of elementswith
‘b enefidial f ootprint’

C2C structure catalogue for

fitouttrades

Cons ultin g on leasing and

takeback models

Your value added

Flex ble, adapt able buildings
designed with repurposing and
replacement cy cles in min d

Users and tenants benefit from state-
ofthe-art buildings and a healthy
indoor environ ment
Employeeswork in a poductive
setting: pollution-fre e, hypoallergen ic
room swith exc ellent indoorair quality
Significant ima ge enhanc ement for
usersand tenants th anks to healthy
workplaces

Use of building swith aunique selling
proposition

Low ercosts for change of use or
design changes, such as renovation
ofinterior fit-out

Possible extensiono f lifecycle
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Tarkett has been applying
Crad le to Cradle principles
since 2011.WithiD Revolution
Tarkett has developed the
first modular vinyl floor,
whichhas beenawardedthe
CaCCertf ed™ Gold Le el
certificate. 83 percentof the
regenerativ ely designed floor
consistsof recycled, mineral
orbio base d components

NEW MARKET OPPORTUNITIES FOR
BUILDING PRODUCT MANUFACTURERS

Linear businessmodels face an uncertain future Our services
in times oflim ited resources. This makes design- — Saeening of existing products
ing their produ ctstofitintoa circular economy a — C2Cproduct certification support
matterof survival forman ufacturers ofb uilding — Product optimization and furt herd evelopment
po ducts. The Cradle to Cradle prin ciple o ffers a in keep ingwith th e C2C philosophy
practical basis fort ransitioning to the cir cular — Establishment of circular process ¢ hains in
economy. This isa mammoth task for many pro duction and distribution
manufacturers, but one which offers huge — Marketanalysisand profitability analysis
opportunities with the emergence of a new for building products
market environment. Asthe first office lamp
wor l[dwide, the free-tanding
Your valu e added luminaire LAVIG Q d esgned
However, the factthatCradle to Cradleis nolonger - Opening upof new market se gments O by Waldmann, wasawarded
aniche topicis reflected in th e ina easin g number and business models theintemationallyvaid
. e . Cradle to Cradle Certfied ™
of manufacturers who rely on recyclable materials — Detoxification of the supplychain certificate.
that donotpose anythreatto human health and — Creation of unique selling propositions OF COMPANIES IN
have their pro ducts certified a ccording to Cradle for the markets of the fu ture THE CONSTRUCTION
toCradle principles. Here EPEA GmbH — Parto f - Securing high-quality aw material s at SECTOR ARE SUFFERING co
Drees& Somm eracts as general assessor, ce rti- calculable prices AS THE RESULT OF RISING cawaae

fiationis via the independen t & CPll institute.

Use of C2Casaninnovation driver

COMMODITY PRICES
Waldmann [

[T T

o
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With the s upport of
Drees& Sommer, Schiico
Internat b nal KG - one of
themarketleaders in facade

andwindow systems — has

deve loped the first windows

andfagades thatmeett he

C2C Cettified™ produ ¢ O
standard.

IS THE MINIMUM SHARE OF
COST FOR MATERIALS IN
C‘a BUILDING CONSTRUCTION

aaks el

Stéhk Raum-Systeme —
famous for highly flexible
partito n wall, room-in- oom
and acous fic systems - is
bankingon Crade to Cradle.
Togeth erwith EPEA and

Drees & Sommer,thec ompany
has developedthefirst flexble
C2C pattitionwall system.

ﬂ Strﬁlble

scHUCco
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DIGITAL TOOLS FOR ARCHITECTS,

SPECIALIST PLANNERS AND CONSULTANTS

The construction of recyclable and non-t oxic
buildings requires a radical change in approach
top lanning. Cumently, the replacement cycles of
individual elements orthe demolition of entire
buildings are not taken into consid eration in

con ventional p lanning processes. R ecyclable
con struction, however, re quire sthese iss ues
tob e taken into account in the early stages of
development.

Drees& Somm er's Circular Engin eering divis ion
offers interdisc iplinary know-how fo r plan ning
flexible b uildings and infrastructure that can be
dism antled and recycled.

The new building fo rthe RAG Foundationand
RAG AG on the Zollverein coal mineworld cultural
heritage site was completedin 2017. Thepm pct
is considered a flagship forsustainable bu lding
design with aspedal focus on Cradle to Cradle
principles. It waspart ofthe EU researchinitiative
Buildings As Material B anks and the fir &t project
tobe provided wit h aspecially developed
MaterialPasspot.

Architects: kadawitt fe ldarchitekturgmb h

Our services
— Circular Engineering — right down to the
finerd etail — as a spedialist plan ning service
> C2C structure catalogue forall key trades
> Extended component catalogue with
certif ication of separ ability
> Selection of ecological materials,
pallution prevention
> Drawing up of project-specific positive lists
> Cons ulting on C2C-compliant tender process
> Site supervision
— Material Passport management throughout the
entire planning andconstruction process
> Identificat ion of interfaces and establishment
of process es
> Maintenan ce o f the datab ase
> Issue ofthe Material Passport

Your value added

— Innovative network of planners andd evelopers

— Access to kn ow-how forthe buildings of tom omow

— Expertise in recy clable and regenerative de sign

— Strudured basis forthe designof flexble,
recycla ble buildings

— Automated asses sment service forGerman
Sustainable Build ing Council (DGNB), Leader-
ship in Energyand Environ mental Design (LEED)
andBuilding Research Establishment Environ-
mental Asse ssment Method (BREEAM) certifica-
tions: product-related declaration sheet with the
rating ofa product correspondin g to certification
require ments

-

Building
Material
Scout

Theuse ofsustainableand certified products ispromat ed by databases
and platformssuch as the Building MaterialScout . All material-related
information on po ductsand buildingmaterialsiscollatedand struc-
tured t here. Manufacturerscan also have their products rated acording
to the buil ding certification sy ssemsDGNB, LEED and BRE EAM.

Forb uide s, architec ts, planners and cond ruction companies

the platformoffers the opportunity to obtain i nformation abo ut
recyclable andhealthy building products, to contact the manufac-
turersand orga nize the data management for construction projeds.

B uiding Material Passports are createdfor allconstructd npojects.
They provide welt st ructured infomation on buildings — forexample,
the proportion of recyclingmat erials in the buil ding or the perc entage
ofavailable raw materials.

Category1: Health / building hology

Gt. 2 Recydability / separalbiliy

| Gt 5 Capitdizable mw mateidl vdues

TheMateril Pas sport is a keytool for the
planning and construction process .As a
logicalextensionto the familiarbuilding
phys ics compo nentcatalogue, it collatesand
evaluatesall therelevant information onthe
materials and designs used in ap rojed from
a bu ildingecology perspec tive.

As a key instrument fora building’s materiab
manage ment, the Matera | Passport wast he core
ofthe EU researc h project ‘Buildings asMateral
Banks’. The aim of the project was the develop-
mentof ook pomoting theCradle to Cradle
piinciples andtheir practical application
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CUSTOMIZED SOLUTIONS
FOR THE PUBLIC SECTOR

Public-se ctorconstruction pro jects are always
exemplary. There is demand for innovative

sus tainability approachesas s eldom seen be fore,
con cepts that gofar beyond energy conservation.

Building facades that purify airor bind fine dust,
business parks with closed material cyclesand
new app roaches to dealingwithwaste are just

a fewexamples.

And when it comes tothe developmento f
industrial sites, there is the ad ded demand

for unique selling propositions with social

acc eptan ce. C2 Coff ers broad- ranging potential
in this respect.

Our services

— CQ2C district dev elop ment
Bi-directional infrast ructure concepts
that allow utility sharing
Material concepts
Implementation of measures witha
‘benefidal foot pint’

Yourvalue added
— Increased synergy through utility sharing
— Creatingunique selling propos itions

The sugtainable fire stationinthe Geman
municipality of Straubenhardtis one of the
first C2C public s ector pojects in thecount .
The constructionproject wil be completedin
2020. ForStraubenhardt, the new firestation
is just thebe ginning asthe municipalt ywould
like to build more sustainable buildingsin the
futureas a trailblazing C2C model e gion.
Architects: wulf ar chitekten gmbh
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Industry / product
man ufa cturers 4?

Users /tenants

We are your gateway to Cradleto Cradle and your sing le source of customized cons ulting,
engineering and management solution s. Why not benefit fromthe opport uniti es Gradle to Cradle
offersyour company and discover the ne wbusiness models andmarketsit can open up foryou?

Develop future-oriented product s for tomorrow's worldtod ay.
Become partofour innovative Gradle to Cra dle network!
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