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Technical Assistance for Assessment of Turkey's Potential on Transition to Circular Economy

Value Chain Approach
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Value chain actors

* Designers

 Manufacturers

* Parts producers, subcontractors
* Sellers/ retailers

* Raw material extractors,
processors and suppliers

* Equipment, machinery and
technology suppliers

Software and digital service
providers

Packaging producers

Waste collectors, separators and
recyclers

Secondary raw material producers
and suppliers

Repair, maintenance, renewal,
resale, rental businesses




Circularity analysis

* How circular are the inflows?
Renewable? Non-virgin (secondary, recovered)?
* How circular are the outflows?
Recovery potential? Actual recovery?
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Circular economy strategies — 9R

* R1: Refuse — Make product
redundant by abandoning its
function or by offering the
same function by a radically
different product or service

* R2: Rethink — Make product
use more intensive (through
product-as-a-service, reuse
and sharing models or by
putting multi-functional
products on the market)

* R3: Reduce —Increase
efficiency in product
manufacture or use by
consuming fewer natural
resources and materials

R4: Re-use — Re-use of a
product which is still in
good condition and
fulfils its original function
(and is not waste) for the
same purpose for which
it was conceived

R5: Repair — Repair and
maintenance of
defective product so it
can be used with its
original function

R6: Refurbish — Restore
an old product and bring
it up to date (to specified
quality level)

* R7: Remanufature — Use parts

of a discarded product in a
new product with the same
function (and as-new-
condition)

R8: Repurpose — Use a
redundant product or its parts
in a new product with
different function

R9: Recycle — Recover
materials from waste to be
reprocessed into new
products, materials or
substances whether for the
original or other purposes
(does not include energy/fuel)




Circular economy business models

1- Circular Design and Production

Product Life Extension
Product leasing
Product renting

Sharing Platforms

Performance provider

Provide and buy-back

s 2- Optimal use
FOR THE CIRCULAR

BLONOMY 3- Value recovery

. “Cer:’::LZI:sign" ') @
4- Circular support N

“Value Recovery”
Models
Recaptured material supplier

Refurbisher
Second hand seller
Remanufacturer
Recycling facility

“Circular Support” Models
Recovery provider / Process design /
Value g t / Tracing facility

Source: Achterberg, ve ark. (2016) ve Avrupa Birligi (2020)




Circular economy business models

“Optimal Use"
Models
Product Life Extension
Product leasing
Product renting
Sharing Platforms
Performance provider
Provide and buy-back

* Circular supplies (secondary,
alternative or recycled inputs)

* Circular products (recyclable, o
"c'rc:z;:f'gn" ') @
reusable products) cr s

“Value Recovery”
Models
Recaptured material supplier
Refurbisher
Second hand seller
Remanufacturer

Recycling facility

* Long life products

“Circular Support” Models
Recovery provider / Process design /
Value management / Tracing facility

Kaynak: Achterberg, ve ark. (2016) ve Avrupa Birligi (2020)




Circular economy business models

2- Optimal use

* Extending the product use
* Increasing the utilization rate

* Renting, leasing, sharing, repair and
maintenance services, upgrading
facilities

“Circular Design”
Models m @

“Optimal Use’
Models
Product Life Extension
Product leasing
Product renting
Sharing Platforms
Performance provider
Provide and buy-back

“Value Recovery”
Models
Recaptured material supplier
Refurbisher
Second hand seller

Circular supplies

Remanufacturer
Recycling facility

“Circular Support” Models
Recovery provider / Process design /
Value management / Tracing facility

Kaynak: Achterberg, ve ark. (2016) ve Avrupa Birligi (2020)
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Circular economy business models

3- Value recovery

“Optimal Use’
Models
Product Life Extension
Product leasing
Product renting
Sharing Platforms
Performance provider
Provide and buy-back

* Value recovery from wastes, end of life

products, parts, unemployed product or
o “Circular Design”
materials, etc. Models - O

Circular supplies

“Value Recovery”
Models
Recaptured material supplier

Refurbisher
Second hand seller
Remanufacturer
Recycling facility

* Collection, reverse logistics and re-use,
remanufacturing, recycling

® Production of new products, secondary
raw material, etc.

“Circular Support” Models
Recovery provider / Process design /
Value management / Tracing facility

Kaynak: Achterberg, ve ark. (2016) ve Avrupa Birligi (2020)
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Circular economy business models

4- Circular support

“Optimal Use”
Models
Product Life Extension
Product leasing
Product renting
Sharing Platforms

® Related with all circular models

* Supportive tools, activities and services
for circular businesses and networks

uei on
Circular Design' m @ “Value Recovery”
Models Models
Circular supplies Recaptured material supplier
Refurbisher

* Collection services, digital tools, k=1
material platforms, material tracing,
circular design and consultancy services,

secondary material certification

servi CES, EtC. - “Circular Support” Models -
Recovery provider / Process design /
Value management / Tracing facility

Kaynak: Achterberg, ve ark. (2016) ve Avrupa Birligi (2020)
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Circular economy business models/ Examples

Envie (France)

Electrical-electronic equipment (mainly home appliances
and medical equipment) which become out of use are
received, priority is given to their repair.

If this is not possible, new equipment is re- . 1
manufactured by bringing together parts from 2R B
different equipment. o A<EC 5‘“ ‘

L L

——— R

Second hand sales with fair prices and guarantees. S ——

https://www.connexionfrance.com
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Circular economy business models/ Examples

Terracycle — Loop (USA)

Loop is a program implemented by Terracycle for
eliminating single-use packaging of FMICG (fast moving
consumer goods).

Products of the brands and retailers which join the
program, are delivered to the consumers in durable,
reusable packaging.

Loop started in the USA and now exits in some
European countries as well.
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Circular economy business models/ Examples

Lasso (Australia, USA, UK)

Empowers people to properly closed-loop recycle their used
materials in the home or workplace.

Plastic, metals and glass are broken down separately, reducing
to a fraction of their size and maintaining valuable purity
throughout

One by one, used materials become valuable products.
Processing delivers the consistency and purity required for
close-loop recycling and remanufacture

Lasso collects when it suits the user — the app suggests on-
demand collection slots to fit any schedule

Collaboration with recyclers

Plastics
HDPE, PET

Glass

Green, Brown, Clear

Forthcoming

LDPE (plastic film)
Paper, Cardboard
Organics (food scraps)
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Circular economy business models/ Examples

Plasblock (Portugal)

Plasblock is made 100% from upcycled resources
dumped everyday on landfills, and also 100%
recyclable, which at the end of its useful life allows for
a total reuse of the materials used and ensuring a
functional circularity of the raw materials used.

It is used in logistics sector.

Plasblock is the most solid and eco-friendly pallet
block alternative that increases your pallet durability

and performance. v 2

It can be reused for numerous times and is recycled _, ‘
by the producer at the end of its life P ==
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Circular economy business models/ Examples
Desso (The Netherlands)

Carpet producer Desso implements a carpet tile leasing
model through which the tiles are rented for 5-7 years.

At the end of the leasing period Desso collects the tiles
and recycles them as a closed loop cycling.

Desso cooperates with a financial service
company specialized in corporate building
renting area for implementing this model.

17
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Circular economy business models/ Examples

Tradecowall (Belgium)

The cooperative company manages construction and demolition waste in
the Belgian Walloon region and comprises a network of companies working
with inert waste recycling centers in the region.

Mixed wastes of concrete, brick and ceramic are received, crushed, washed
and screened using innovative methods and sorting techniques, until it

meets official standards for materials useable for backfill, roadside layers
and construction. -

Tradecowall manages the partnership between the B F
construction confederation, scientific and research - o
centres and 160 companies in the construction
sector.

18



Circular economy business models/ Benefits and opportunities

Efficiency and
Costs

f% Market and

Competiteveness

Decoupling of growth and resource consumption
Reducing costs and improving endurance against cost
fluctuations through decreasing inflows and/or using
alternative (local) inflows

Creating new markets and business opportunities
Involving in sustainable product value chains
(international standards, clients)

Improving image and customer relations




Circular economy business models/ Benefits and opportunities

Environment Reducing environmental impacts and carbon footprints
and legislation Complying with waste legislation and its consequences

| Innovation Triggering innovation through circularity approach (new
Ly product, new process, new business models, etc.)

7
TT




«Industrial Symbiosis» as a circular business model

The process by which wastes or by-products of a facility become
the raw materials for another. Application of this concept allows

materials to be used in a more sustainable way and wastes to be
reduced.

Resources

e V]| E—

O

Resources

|

o Weste

Resources
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«Industrial Symbiosis» as a circular business model

Biosphere

Biodegradation /
compostmg

Renewable
resources Collectors and (re)processors
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Recycle p Remanufacture
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inflow potential recovery

“Optimal Use”
Models
Product Life Extension
Product leasing
Product renting
Sharing Platforms
Performance provider
Provide and buy-back
Repair &

“Value Recovery”
dels
Recaptured material supplier

Circular supplies
Circular products
Classic long life
Encourage sufficiency

Second hand seller
Remanufacturer
Recycling facility

“Circular Support” Models
Recovery provider / Process design /
Value / Tracing facility

Circular business models

1- Circular Design and Production

2- Optimal use
3- Value recovery
4

Circular support
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«Industrial Symbiosis» as a circular business model

Emerged in 1990s as a concept, but had started to be developed as
a practice much earlier.

It is based on the approaches of “industrial ecology” and “industrial
ecosystem”.

It is the establishment of symbiotic relations that provide mutual

benefits between two or more businesses. ,é.o Produstion
/{/ “
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«Industrial Symbiosis» as a circular business model

A different point of view to businesses and interactions among
industries

| |
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Industrial Symbiosis

Source: Professor Annik Magerholm Fet, Norwegian University of Science and Technology
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«Industrial Symbiosis» as a circular business model

It is one of the major strategies and implementation areas for
circular economy and resource efficiency

Numerous studies, publications and R&D projects have been
conducted for developing relevant methodologies and
mainstreaming practices

It is continuosly developed through eco-industrial parks, use of
digital tools and facilitation activities.




Industrial symbiosis — added value

Composting of eggshell wastes Production of natural food
together with contaminated preservatives and calcium
cardboard wastes, instead of supplements from eggshell powder
sending to incineration (UK NISP (ground and sterilized) (Turkey

2009) | Circular Economy Platform, 2019)

4

TMM Platformu tzerinden 13. Malzeme alis
verisi gerceklesti

The Results
e Additional Sales: £65,500
e CO2 Reduction: 1,487 t
e Cost Savings: £45,500

e Virgin materials saved: 540 t

26



Industrial symbiosis — added value

Recycling swarf wastes back
to metal production through
pressing and briquetting.

Using iron powder generated in
metal processing (laser cutting) in
biogas production for H,S removal
(industrial test) (Turkey Circular
Economy Platform, 2019)

M trutaser cenn 5030
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Industrial symbiosis — implementation steps

—_—_——_——————_——_——————_——_——_— —_————q

1) Identifying opportunities

2) Conducting analysis and
feasibility studies

3) Establishing essential conditions

4) Implementation and sustainability

—————— — — —————— — ——— — — —

—_—_——_—_——_—e—e—e— e ——_—— — —

—_—_—— e e e e e —————— —

Environmental consultancy
companies

—_—_—— —_———e—e—e e ———— —

Cooperation and material
sharing networks

28



Industrial symbiosis — implementation steps  ciroiler  cikriar

MADDE GOZLENEN ORONLER
el e SISTEM Ik veya
L] L] L] L]
1) Identifying opportunities et MAoDE EnfevonLaR:
petrol, kémiir tete atik,gaz,atik

Atik 151, giirtltii

Input — output, material flow analysis U S
Cost analysis (input costs, waste disposal costs) S :
Value flow/lost analysis

Circularity analysis (inputs and outputs) -
Review of literature and good practices

Benefitting from existing platforms/ networks, facilitat "« =~ y
e, o
and experts o B
o . . . e : TS pe  neten
|dentifying opportunity areas and first screening
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Industrial symbiosis — implementation steps

1) Identifying opportunities

Inputs, amounts, costs

Virgin material, recycled, recylable?
Products are recyclable?

Waste and by-products, amounts
Recyled/recylable internally? (%)

Disposed Off? (%) = Metal malzeme ve pargalar
= Kimyasal ylizey islemlerinde
Diverted to recycling/ « Vo ytey pomieinte

kullanilan agindirici, parlatici

reCOVG ry? (%) kum vb.

Metal isleme

= Siyirma asitleri ve bazlari

= Fosfatlama gcamurlar

= Kati ginko (ctruf), ginko kulu
= Metal capak ve talaslar

= Metal toz ve pargaciklar

= Kumlama madde atiklari

30



Industrial symbiosis — implementation steps
1) Identifying opportunities

What are the potential areas as per the amounts and
percentages?

What are the opportunities?
Alternatives better than existing opportunities?

31



Industrial symbiosis — implementation steps

2) Conducting analysis and
feasibility studies

Identifying collaboration parties: potential recepients andsuppliers,
intermediries

Technical feasibility: analysis, measurement, laboratory work, pilot studies
tests

Legislative compliance: compliance with environmental and other legislation,
product and material standards, permits, certificates and licences to be
acquired

Economic feasibility and market survey: investment need, opertional costs,
savings, pay back periods, continuity of buyers and sellers, supply-demand
status

Environmental assessment: environmental impacts and risks




Industrial symbiosis — implementation steps

3) Conducting analysis and
feasibility studies

Agreements: identifying parties (recipient/supplier, intermediary,
logistic service provider, etc.), making agreements

Investments: completing investments (plant, storehouse, equipment,
etc.)

Legislative requirements: acquiring permit, license, report and other
certificates

Operational revisions: process, waste separation/collection, area needs,
relevant staff, training, implementation procedures, quality limits, etc.

33



Industrial symbiosis — implementation steps

4) Implementation and sustainability

Control mechanisms: waste/material quality control and maintaining
stability

Sustainability of collaborations: efficient communication and developing
new collaborations

Tracing and reporting: tracing and reporting benefits and impacts
through up to date data

34



Industrial symbiosis — challenges and bottlenecks

Specific expertise and analysis need
Challenge of developing new points of view
Resistance to change

Compliance with environmental legislation
Investment need

Not finding appropriate parties

Challenges in communication and agreements
between companies




Turkey Circular Economy Platform — Example practices

Producing natural food preservative and calcium supplement from
eggshell powder

Using specific types of food processing wastes together with chips
production waste in biogas production and optimization of biogas
generation efficiency

Using wastewater treatment sludge from fruit juice production in
biogas generation

Using wastewater treatment sludge from chemicals sector in cement
production as RDF

Using residual sand from clay separation process in cement production
Using by-products from chromium enrichment process in refractory
production

Valorization of shampoo and conditioner wastes (out of spec products)
to produce detergents for car and carpet washing

Recycling various types of yarn and fabric wastes generated from the

i Turkiye M e
prod uction process. . ) Dénguisel Ekonomi  [yAJ mgﬁﬁgtaé?ace
. Platformu
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Turkey Circular Economy Platform — Feasibility examples

ISEKTOR  |[PROJE SAHIBI |PROJE KONUSU
. ||Uretim sirasinda cikan corap ve iplik atiklarindan elyaf geri
Tekstil 2l Alfa SonE Pl kazanimi ve geri kazanilmis elyafin tekrar uretimde
Sl kullaniimasi
. Kadifeteks Mensucat Uretim sirasinda gikan iplik ve kumas atiklarinin geri
Tekstil e :
San.AS. donusturalmesi.
Yiinsa Yiinli San. ve Tic Uretim sirasinda olusan kumas atiklarinin geri
Tekstil AS ’ donusturulerek yeni bir eko-kumas koleksiyonun
B olusturulmasi.
_ Firma dongusellik dlcumu ve dongusel ekonomiye gecgis
Tekstil Roteks Tekstil Ihracat yol haritasinin olusturulmasi, denim yikama prosesinden
San.veTic.AS. ctkan aritma gamurunun yapl malzemeleri sektérinde
degerlendirmesi
Gida ve - P . Metal isleme (lazer kesim) projesinden ¢ikan demir tozun
icecek Sl STt danen biyogaz uretiminde H2S giderimi icin kullanilmasi.
Gida ve Pepsico - Fritolay Kocaeli Belli tirdeki isleme gida atiklarinin, cips Gretim atiklariyla
. Fep : 4 birlikte biyogaz Uretiminde kullaniimasi ve biyogaz Uretim
icecek Isletmesi o . . .
veriminin optimize edilmesi.
Gida ve Bira uretiminin yan urdnu olarak ortaya ¢ikan malt
E Anadolu Efes AS. posasinin ileri donusturulmesi ile katma degerli Grunler
icecek : . R
elde edilmesine yonelik calismalar

Tarkiye
M materials
IA marketplace

Turkiye
Doéngusel Ekonomi
. Platformu
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Turkey Circular Economy Platform — Feasibility examples

Geri Kazanim

Doénugtim End. San. ve
Tic. Ltd. $ti.

SEKTOR PROJE SAHIBI PROJE KONUSU
Plastik Rehau Polimeri Kimya PVC-polimer Uretiminde polimer dolgusu malzemelerin
astl San.AS. alternatif olarak ikincil hammaddeler ile ikame etmesi.
Plastik BUDIN Kimyevi Maddeler ||Plastik Gretimi sirasinda ¢ikan masterbatch atiklarindan
San. ve Tic. A.S. islevsel tekstil elyafi elde edilmesi.
MGD Marmara Geri

Standart digi sampuan ve yumusatici Grunlerin
degerlendirilerek araba ve hali icin yeni deterjan tretilmesi.

Geri Kazanim

ENG Mineral San. Tic. Ltd.
Sti.

Aliminyum dretiminden ¢ikan curuftan yuksek saflikta
aliminyum kdlce Uretilmesi.

Geri Kazanim

Efe Aliminyum San. Tic.
Ltd. Sti.

Ikincil aliiminyum Gretiminden cikan ergitme ciiruftan,
demir celik endUstrisinde curuf yapici olarak kullaniimak
Uzere kalsiyum aliminat Gretilmesi.

Tekmar Mermer ve

Kire¢ karbondioksit prosesine alternatif olarak, mermer

ST ms::g; I\ie.FEeAeg S atigindan ¢okturilmus kalsiyum karbonat Gretimi.
Kromit zenginlestirme faaliyetlerinden yan trun olarak
¢ikan olivinin refrakter hammaddesi olarak

Maden Eti Krom A.S degerlendiriimesi

»

Tarkiye z
M materials
IA marketplace

Turkiye
Déngtisel Ekonomi
Platformu
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Turkey Circular Economy Platform — Feasibility examples

San.AS.

SEKTOR PROJE SAHIBI PROJE KONUSU
Demir celik Gretim firinlarindan ¢ikan alimina bazli
Ana Metal Bilecik Demir Celik A.S. |refrakter atiklarindan ikincil hammadde olarak WFA ( white
fused alumina) tretilmesi.
Ekinciler Demir ve Celik  [Demir celik Gretim firinlarindan ¢ikan dolomit refakter
Ana Metal

tugla atiklarindan ikincil hammadde uretilmesi.

Metal isleme
- makina

Saueressig Baski Oncesi
Hazirlk Sistemleri San.
Tic.AS

Kastomonu Entegre Agag¢

Baski silindiri Gretiminden kaynaklanan atiklardan (or:
FeClI3) farkl sektorlerde kullanilabilecek ylksek
performansli koagulan uretilmesi.

Gazifikasyon tesisinden ¢ikan biyo-kémurden grafin, odun

Hayvan San. Tic. Ltd. $ti.

Ahsap San.ve Ti. AS. lfém.[]rﬂ ve aktif karbon gibi katma degerli Granlerin
uretilmesi.
Protecter & Gamble Uretimden cikan bebek bezi atiklarinin geri kazanilarak
Kimya Tiiketim Mallari San. A.S. a@_)sor.bap .mla.lzeme, sellloz ve plastik elde edilmesine
yonelik fizibilite calismasi.
Biyogaz Uretiminden ¢ikan sivi atigin, topraksiz tarimda
Tarim LTl e kullanilabilecek kaliteli ve verimli bir gibreye

donusturdlmesi

»

Tarkiye z
M materials
IA marketplace

Turkiye
Déngtisel Ekonomi
Platformu
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Conditions for transitioning to circular business models

Internal and external factors for companies

Internal External
=[= Regulations and government
Knowledge and awareness @ 8 g
support
3O
{o?) Technical capacit e ,
pacity % Collaboration and networks

Financial power

0" o
#g® Organizational structure

Existing markets and systems

Financing




Conditions for transitioning to circular business models

Do’s for companies

Review of current strategies with a circularity perspective

Assessment of inflows, outflows,, processes and value chaind with a
circularity pespective, identification of opportunity areas

Integration of circularity perspective into R&D and innovation activities

Capacity building for company staff

Establishment of processes and infrastructure required for transformation
Interaction with suppliers, customers, public and other related organizations,
knowledge sharing

Improvement of collaboration culture and trust, establishing commercial and
legal conditions




Do’s for stakeholders

Training programs
Technical support programs
Circular economy guidelines

Circularity management and
assessment

Creating and disseminating best
practices

Access to technology

Creating cooperation platforms

Conditions for transitioning to circular business models

Developing financing tools and
incentives applicable for circular
business models

Integrating circular economy into
current R&D, innovation and
competitiveness programs

Improving the capacity of the
related interfaces

Material sharing networks

Secondary material standards




Bu rapor, Avrupa Birligi’nin finansal desteqi ile hazirlanmistir. Bu dokiiman igeriginden
yalnizca DAI Global Austria GmbH & Co KG liderligindeki konsorsiyum sorumludur, ve
doktiman icerigi Avrupa Birligi’nin gérislerini yansitmamaktadir.
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