Krozno gospodarstvo

Potenciali kroznega gospodarstva v gradbenem sektorju

Delavnica »Konkurencne prednosti, ki jih podjetjem v gradbenem
sektorju, omogoca prehod v krozni gospodarski model«
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Krozno gospodarstvo

* ohranja vire pri uporabi toliko casa, kot je mogoce, maksimalno izrabi vrednost v
uporabi, obnoviin prenovi proizvode in materiale ob koncu uporabe

* ohranja proizvode, komponente in materiale na najvisjem moznem nivoju glede
uporabe in vrednosti skozi ves cas

* na novo pristopa k dizajnu/nacrtovanju, se pojavljajo tudi uvaja nove poslovne
modele:

* je vec kot recikliranje

* ne obravnava samo materialov (tehnicnih in naravnih), tudi vodo, energijo in
ekologijo.

"
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Krozno gospodarstvo

* Industrijski sistem, ki je obnovitveni ali regenerativni po
namenu in dizajnu/zasnovi

* Nacrtuje negativne zunanje ucinke, na primer odpadni
odpadek postane vir

* Dodana vrednost izdelkov je oblikovana in vzdrzevana cim dlje
* Viri se ponovno uporabijo / cikli ponovne uporabe

* Inovacije v celotni vrednostni verigi in zivljenjskem ciklu: novo
nacrtovanje, drugacno vedenje uporabnikov, novi poslovni
modeli

ECCA
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Regenerate Substitute materials Virtualise Restore

Renewables flow management Stock management
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Exhibit 6: The ‘Circular design map’ |=||
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Dolga zivljenjska doba » Trajnost, vzdrzljivost...
Kratka Zivljenjska doba - Obnova, ponovna uporaba,
recikliranje
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The example: The Google Nexus

The Google Nexus can be easily
disassembled for material recovery

or repair, partly because it is screwed
together unlike the iPad which is glued
together. Repair website ifixit.org rated the
Nexus 8/10 for repairability, compared to
2/10 for the iPad.

Source: ifixit.org
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Unilever factories opened in 2012 have
been designed to create 50% less waste
than the average of all Unilever factories
operating in 2008.

Um.chw'

Source: www.unilever.com

We are a global company selling

fast-moving consumer goods. Our
purpose Is to make sustainable

living commonplace. @

ECCA



,Krozno gradbenistvo”

Prilagoditev nacel kroznega gospodarstva za podrocje gradbenistva:

* Upostevamo celoten zivljenjski ciklel gradbenih objektov, od
pridobivanja gradbenih materialov, nacrtovanja, proizvodnje, gradnje,
obratovanja / vzdrZevanja in naknadnega opremljanja za rusenje in
recikliranje materialov

e Zajamemo Sirso sliko z upostevanjem kroznosti tudi drugih sistemoy,
vkljuéno z energijo, vodo, operativnim ravnanjem z odpadki,
ekologijo, hrano itd.

D
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Krozno gradbenistvo — globalni izziv

* 45% svetovne rabe energije

 EU28: prenova stavbnega fonda

* Nestabilnost cen materialov

* Doseganje , kroznosti“ in trajnostnih karakteristik pri nizjih cenah

* Toga regulativa, nizka stopnja zaupanja strank, pocasnost sprememb v
vrednostni verigi in sprememb poslovnih modelov

* Sodelovanje med podjetji in Cez-sektorsko sodelovanje

ECCA



Uporaba in uc€inkovitost virov v
gradbenem sektorju

e 20-50% naravnih virov se porabi v tem sektorju
e generira 35% odpadkov v EU

* 10-90% materialov je predelanih

CONSTRUCTION UTILISATION USAGE END OF LIFE
; @
ll
* 10-15% of building « 0% of European « 20-40% of energy in « 54% of demolition
material wasted during offices are not used existing buildings can materials landfilled, while
construction even in working hours be profitably conserved some countries only
landfill 6%

* 0-0.5% productivity * 50% of residential * Passive building
increase per year in most dwellers report living standards at or near * Most materials unsuitable
European countries 1990- in too much space profitability for most for reuse as they contain
2015, whereas 2% per year new-build segments, toxic elements
achieved in some countries but still only constitute

a minority of buildings

Vir: Ellen Mc Arthur Foundation
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Priloznosti za zmanijganje emisij s kroznim 5 -5

gospodarstvom

stee. [ puasmics [ acwmmium [ cement

* 56% of plastics can
mechanically
recycled

* Must be
economically viable

b3l 178

* Design for
disassembly

234

Source: Material Economics, The circular

Economy, A powerful force for climate

mitigation, Sverige AB, Sweden ECCA

2050 BASELINE MATERIALS PRODUCT MATERIALS CIRCULAR 2050 CIRCULAR
RECIRCULATION EFFICENCY BUSINESS MODELS SCENARIO
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BUILDINGS/SHELTER
® Buildings account for 33% of sr@ of zﬂ.’!{h‘ﬁ@ of aluminium and 65% of cement

® The CO2 footprint of building materials in the EU is 250 Mt per year
® FEmbodied carbon is 10-20% of EU buildings’ CO> footprint today, but already 50% in

countries with low-carbon energy

Vir: Material Economics, The circular

Economy, A powerful force for climate ECCA

mitigation, Sverige AB, Sweden



Krozno gradbenistvo

Regenerate Substitute materials Virtualise Restore

Renewables flow management Stock management

o

Parts manufacturer

Biochemical i ‘
feedstock Product manufacturer

R

Service provider

]

Regeneration

Extraction of
biochemical
feedstock?

Minimise systematic
leakage and negative
externalities

Source: Ellen MacArthur Foundation

Use renewable
materials/RES

Design for durability
Prefabrication
Multifunctionality

Collaborative
consumption

Re-use of components

Decarbonisation of
cement

Retrofit
Remanufacture
Recycle on site

Natural
decontamination of
brown fields
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Krozno gospodarstvo je nov model za
gradbeni sektor in graditev, zato zahteva
inovacije in sodelovanje, da se uresnici.



Potenciali kroznega gospodarstva v gradbenem
sektorju

*Regeneriraj

*Dell

* Optimiziraj

*\/rni v proces

*Virtualiziraj

*|zmenja] ﬂ:)
ECCA
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CURRENT BUILDING DEVELOPMENT CYCLE

Com ponents are oul
and asembled on site, -
creating waste

The current building development cycle creates loss of value

Information abowt how the built

and externalities at each stage. Toreduce thisinefficiency. each [/ i stsat I asserniiied ks mot retalnsd
stakeholder within the value chain needs to interrogate their Contractons S L IR L LR L LT » in the most useful format, High walue of material is
product | role and consider how they could create further value considering maintenanceandend | fost at demodition becauss
I | of life scenarios : components cannok be
instead of waste. ; disassembled
The design often cannot i
account for changes to i i
user requirements inthe Components are built — : [Dremaolition :::lithr:rﬁf::ti ::': te "
building and often cannot be fully -.... “ e i hﬂr'um Fared
. disassembled i — Recyrfing Eacilities
: i mmmmmlrmmmmmmmh Materials are normally
Waste is inadvertently . : U down-cycled, reducing o B
designed into the building  :© P'i their value 1
I Manulscture Manufacturers only : : s
H : Marulfscters | ..o guarantee performance H : ;
‘ Design = - at point of sale : i )
Architects : : r'! Landfill | recycling i
Engincers. : ¥ Heryrling
. Virgin materials are U
Terrnonnreeem ATl used, rather ¥
than materials with high )
L o recycled content i‘l
'\

Eriefing
Client

B e Logisthes | . Use
: c : Asset owners do not have Tenants. e
: ] : enough informationte Dmn!hm*s Bulldings are often under
Clients rarely consider the It s currently difficult Logistic companies do not easily reuse or repurpose Facility managers R l.l'ri:i'!.tv.‘lgl{'ﬂtsdu not
reshdual value of the building to return materials to I:.uh.:wht'ruprn-dur.'l.'.ha'-'t' their assets effectively IVt offer sufficient flexibility
manufacturers béen indtalled




CIRCULAR BUSINESS MODELS IN THE CURRENT VALUE CHAIN

f_ CIRCULAR DESIGN 8 CIRCULAR USE ‘.’-‘:’ﬂ CIRCULAR RECOVERY

This diagram demonstrates that there are multiple circular
business models (CBMs) which can be grouped into three
categories: design, use and recovery - these relate to the stage of
the building lifecycle when they will be engaged.

f PRODUCT AND FROCESS DESIGN

mmmuuw planming and design for
CompoRens, Systems and Bulll asset in arder 1o

e T
or remanufasctured.

A strategic plan of process through the value chain is required
fior this business moded to inorease the rewse potentisl and
recyclability of products, by-products and waste streams.
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MUATERIALS ]

DESIGN |—t-|

dlt | TRACKING FACILITY

This meadel aimes (o provide servides.
to tacilitate the tracking of materials,
components and parts of a system so
that they can be marketed and traded
im secondary raw materials markets.

£, SUPPORT LIFECYCLE

Consurmnables, spare parts and add-
ons to support the lifecyde of long-
Lasting products.

_ = rrr
LOGES TS T

iy | SELL AND BUY-BACK

inthis case, 3 product is sold on the
hasis that it will be purchased back
alver a period of thme.

EESELL

SILL Al

il | LIFETIME EXTENSION

I thils case, the abm i to extend the
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i | PRODUCT AS A SERVICE
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; | 2 - T PP et o ol
F | CIRCULAR SUPPLIES S RECYCLING FACILITY resouroes from disposed products of
&4 RECAPTURE MATERIAL SUPPLIERS £, REFURBISH AND MAINTAIN
Thiess business models focus on the B atsand ofs mmmmmmn:'m
development of new d materials, comp parts of s system materials. Additionally, revenue can Used parts and e
renewable energy, bio-based, less resaurce- are s0kd to be used instead of virgin or recycled materiah.  created through pioneering work in recyding mﬂﬂmﬂ"""’"mm
intenshes or fully recyclable materials. For example cement replacement in concrete. w they can be scid.
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This diagram demonstrates that there are multiple circular
business models (CBMs) which can be grouped into three
categories: design, use and recovery - these relate to the stage of
the building lifecycle when they will be engaged.

() PRODUCT AND PROCESS DESIGN
R

These business models aim at providing planning and design for
quanﬂdﬂmﬁdyaul asset inorder to
improve its service |ife. This indudes specific solutions to improve
how the asset is maintained, repaired, upgraded and refurbished

.- or remanufactured.

A strategic plan of process through the value chain is required
forﬁshﬁp:ssnndel toincrease the reuse potential and

recydability of products, by-products and waste streams.

| DESIGN ‘—I-|

| RECYOLED MATERIAL
sessssrressssn | pEenayEe EEn LRCE

(1) TRACKING FACILITY

This model aims to provide services
tofacilitate the tracking of materals,

mponents andparts of a system so
that they can be marketed and traded (a" SELL AND BUY-BACK
in secondary raw materials markets. : @/.
In this case, a product is sold on the
basis that it willbe purchased back
(£h) SUPPORT LIFECYCLE aherapedodel tne.
Consumables, spare parts and add-
ons to support the lifecyde of long-
lasting products. o

\

() LIFETIME EXTENSION

In this case, the aim is to extend the

F7TTTTTT service life of products, components

andsystems through engineeri
suimmlrducmgea:;%ms:'?ﬂy
and reassembly, re pair, mainte nance

andfor upgrade,

H
(0

\q)‘} RECAPTURE MATERIAL SUPPLIERS
Recaptured materials, components and parts of a system

are sold to be used instead of virgin orrecyded materials.
For example cement replacement in concrete.

e
:\I } CIRQULAR SUPPLIES

These business models focus onthe
development of new materials to enhance
renewable , bio-based, less resource-
intensive or fully recydable materials.

2018

"

a1

Provides take-back syste

LERTT R 1

Py

\._,:r, RECYCLING FACILITY

(&4} REFURBISH AND MAINTAIN
This model focuses on transforming waste into \a;
raw materials. Additionally, revenue can be Used parts and mmponents are
created through pioneering workin recycling refurbished and maintainedso that
technologies. they can be sold.

:
MAINTAIN AND

/ IMPROVE \

o 1

($4,) RECOVERY PROVIDER

(i) PRODUCT AS ASERVICE

This CBM aims atdelivering
performance rather than products
and the ownership of the product is
T retdmdhyn::::ﬂuptwdmm
primary revenue stream comes from
nt for performance delivered.
This applies mostobviously to
mechanical plant, lighting, andfit

out, but can ly be extended
to all par ts of a building and
infrastructure.

iﬁ: SHARING PLATFORMS

This business model generates an
increased utilisation rate of products
or systems by enabling or offeri
m!!adme.bymcrhgmrﬁipﬁt
the same time it enhances off site

design and the use of collaborative
on facilities.

0

ms and

wollection services to recover useful

resources from dis posed products or
by-products.

7

Source: Circular Business Models in Build Evironment, ARUP, BAM, CE100,
ELLEN MACARTHUR FOUNDATION



Krozno gradbenistvo

Activities of supply chain partners in circular construction
B ircular construction has consequences for all supply chain partners

Architect .+,'

« Makes sustainable decisions between E Real estate investor ¥ )
" . for circular
Q //‘&-\ and transformation Opts
» Wholescler \ + J . mo Mliﬁ thob con bie — 8 buildi t
s gic of the added value

materials through a

/ materials bank

Demolisher [ + l
. Smondemolishing
Sells hi e building

\ materials for reuse
FTTTITY ™ /
3 E Supplier of high-tech ‘,+,. !!!

1 O E buitd terial WA
B F Duilding maten we== Contractor -+/'.‘

8

Project developer t/,'
« Tender on performances
standards

e g&YSOI :\antlmle \ Supplier of low-tech building materiols ‘ — « Focuses on reuse ond sustainable
+ Offers sustainable building materials building methods and materials
with a Materials Passport
] Crcuor construction is:

"4+ | possible (+/-) neutral [ = ) threat

» V celotni vrednostni verigi vkljuCujemo izdelke, storitve in tehnologije, ki upostevajo
krozne principe.

» S tem se lahko poveca konkurencna prednost posameznih ¢lanov (malih podjetij) v
povezavi.
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Safeguarding, restoring and CONSTRUCTION CLUSTER OF SLOVENIA
increasing the resilience of

1 0, } Regenerate "ege"le'“"g onsoN e
Returning valuable biological

nutrients safely to the biosphere

Pooling the usage of assets
Reusing assets

Share Maximising asset utiisation

49\

Prolonging an asset’s life
‘O‘ Optimise Optimising system performance  Decreasing resource usage
Implementing reverse logistics
S |
Remanufacturing and
f\ Keeping products and materials refurbishing products and
‘ Loop in cycles, prioritising components
inner loops
Recycling materials
Replacing physical products and
services with virtual services
‘L__.]\ Virtualise Dislacing resouce use Wi Replacing physica with vl
locations
Delivering services remotely
Replacing with renewable energy
and material sources
Using alternative material inputs
Exchange Sladiig sasces Sl Replacing traditional solutions
technology wisely with advanced technology

service-centric ones

o i ECCA
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Examples mmm | SLOVENSKI GRADBENI GROZD
B K CONSTRUCTION CLUSTER OF SLOVENIA
= Shift to renewable energy and materials NESPRESSO ASLM 4
* Reclaim, retain, and restore health of ecosystems ‘I' S Sa?.‘.-'gf-'z

* Return recovered biological resources to the biosphere @ P-REX ' IBERDROLA

. Sh'é'ré-a‘.ssels '('e.' .cars; idbms.a' ' 'iénces) : s
. ——— - :
* Prolong life through maintenance, gl QUEOLID” 5 ierctes e BlaBlaCar

design for durability, upgradability, etc.

. lnaéase perfdnnance/effiéiency of product |
* Remove waste in production and supply

=

chain CISCO 31
* Leverage big data, automation, remote TOYOTA 2y 8565 RIS “’
sensing and steering

= Remanufacture prbduct'sudr oomp'on'e”hts

* Recycle materials .

* Digest anaerobic , AQ S
= Extract biochemicals from organic waste

AT 6 R.ENAULT | EWM }]

m@ @ veoua

ZUuma
Tk S

* Books, music, travel, online shopping, ST NETFLIX
autonomous vehicles etc. GO 81t CiIsco

€07 5 zalando @ imunes
* Replace old with advanced non-renewable
materials T B2 PHILIPS D

* Apply new technologies (e.g. 3D printing) 9
transport) RIS E CA

= Choose new product/service (e.g. multimodal skylran



KROZNO GOSPODARSTVO ZA DOBAVITELJE IN
PROIZVAJALCE

Kljuéne priloznosti

ECCA



1. ZmanjSevanje odpada pri proizvodniji

» Ugotovite, koliko odpadkov nastaja v vasem lastnem proizvodnem
procesu in dolocite cilje za zmanjsevanje iz leta v leto

 VkljucCite informacije od tem v marketinske aktivnosti
* Preverite ali lahko vase stranske produkte uporabljajo druga podjetja.

ECCA



SLOVENSKI GRADBENI GROZD

nacelih kroznega gospodarstva

* Oddelek za dobavo ima klju¢no vlogo pri prepoznavanju dobaviteljev,
ki ponujajo krozne gospodarske koristi:
* tiste, ki ponujajo ponovno uporabljene ali obnovljene komponente, ki bodo
ustrezale pricakovanim perfomancam,
* izdelki z visoko vsebnostjo recikliranih komponent in materialov,
e Shem vracila dobavitelju
 Sheme — izdelek kot storitev,

* Lahko sami ali v sodelovanju s podjetji za rusenje ali centri za
recikliranje morda nasli ustrezne reciklirane materiale?

ECCA
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3. Komuniciranje glede moznosti po koncu
zivljenjske dobe

SSSSSSSSSSSSSSSSSSSSSS

* OpisSite potencialne moznosti vasega izdelka / materiala ob koncu
zivljenjske dobe za vase stranke:

e ali se reciklira?
 ali vam ga lahko vrnejo za predelavo?
* ali je to del informacij o izdelku.

ECCA
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4. Premislek o povratnih shemah

* Ocenite ali so sistemi za prevzem mozni za vase sestavne dele ali
materiale.

* VVracCilo vam omogoca, da obnovite vrednost materialov ob koncu
zivljenjske dobe in zmanjsate vlozke virusa v vas proizvodni proces.

* Ce shema za prevzem ni izvedljiva, lahko sodelujete z drugimi v
industriji, ki lahko znova uporablja ali reciklira vase izdelke?

ECCA



SLOVENSKI GRADBENI GROZD

5. Premislek o ponudbi svojega izdelka kot =~
storitve

e Razmislite ali je prodaja vasega izdelka kot storitve uspesna in je
smiselna.

e S tem poslovnim modelom
* prodajate ugodnosti vasega izdelka (hamesto samega izdelka),

* obdrzite lastnistvo proizvoda in njegovo odgovornost ob koncu zivljenjske
dobe ter

* imate dolgorocne odnose s svojimi strankami.

* Ta poslovni model najbolje deluje, Ce je pogodbeno razmerje
neposredno s koncnim uporabnikom.

ECCA
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6. Optimiziranje pakiranja

e \Vasa embalaza mora uporabiti najmanjso kolicino materiala, da bo
izdelek dostavil, ne da bi ga poskodoval.

 Ali se lahko nekaj ali celotna embalaza vzame nazaj za ponovno
uporabo (npr. zaboje ali palete, zasCitne materiale)?

* Ali je vase embalazo mogoce reciklirati?

ECCA



/. Oblikovanje za predelavo

* Ponovna izdelava je obnovitev izdelka na specifikacije izvirnega
izdelanega izdelka s kombinacijo ponovno uporabljenih, popravljenih
in novih delov.

 Ali lahko oblikujete izdelek, komponento ali material za predelavo,

e\ oo

* Ali lahko ponujate obnovitveno storitev?

* Ce predelava ni primerna ali mozna v nekaterih proizvodnih sektorijih,
upostevajte druge moznosti nacrtovanja za izboljsanje kroznosti.

ECCA



8. Optimiziranje sekundarnih materialov

e Optimiziranje obsega sekundarnih (recikliranih) materialov v izdelku.

* To pomeni uporabo najvisjega obsega za predvidene zahteve glede
kakovosti in trajnosti, ne da bi to imelo skodljiv vpliv na okoljski odtis
proizvoda.

ECCA



SLOVENSKI GRADBENI GROZD

9. Uporaba digitalizacije in BIM za podporo
Kroznemu gospodarstvu

* Prednosti uporabe BIM-a za zmanjsanje odpadkov med gradnjo so
dobro znane.

* BIM se lahko uporablja tudi za hranjenje inventarja zasnove, gradiva
in informacij o sestavnih delih v Zivljenjski dobi stavb / komponent /
materialov.

* To bo podpiralo prihodnje vzdrzevanje ter ponovno uporabo ali
prevzem. BIM ima tudi moznost, da pokaze, kako bi se lahko zgradba /
sredstvo v prihodnosti spremenilo ali razgradilo.

=

b,
ECCA
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CONSTRUCTION CLUSTER OF SLOVENIA

ZAKLJUCNE MISLI

* Krozno gospodarstvo je kljuC za trajnostni razvoj in trajnostno rast
e Je velika poslovna priloznost

e Zahteva visok nivo osvescenosti in privrzenosti na vseh nivojih v
organizaciji in v vrednostnih verigah

* Prehod v kroznost je proces, ki zahteva eticnost, zavzetost, Cas,
sredstva in odprto razmisljanje

e Zacne se z majhnimi koraki, ki prinesejo rezultate v kratkem €asu

e Krozno gospodarstvo je nov model za gradbeni sektor in graditey, zato

zahteva inovacije in sodelovanje, da se uresnici a

J
ECCA



