This project is funded by the European
Union and the Republic of Tiirkiye.

Technical Assistance for Assessment of Turkiye's Potential on Transition to Circular Economy
EuropeAid/140562/IH/SER/TR

Activity 3.2.3. Training of Trainers on integrated waste management in line with Circular
Economy

Circular Economy and Waste Management

Ankara, 10-11 October 2024

Onur Akpulat, Deputy Team Leader







Turkiye
1987










% .‘. w.

- ‘4:' - S A\ .
: h{ 5y gomg ("ély)
| . 2019

mix 1 ay once
they are facing this
--p'n.‘-..":_';:\f;{l’ _



SURDURULEBILIR SiSTEMLER (SUSTAINABLE SYSTEMS)
SC: Sustainable Consumption [SUrdUrllebilir

Sustainability
Concept and
Tools

5P: Sustainable Production [SOrdUrllebilir Uretim
RC: Responsible Care [Ugll Sorumluluk]

ALT SISTEMLER (SUB - SYSTEMS)

El: Environmental lechnolo

EE: Envircnmental E evre MUhendisligi

IPPC: Infegmted Pollution Prevention Control
ili meve koniroll

IE: Industrial Ecology (EndUstriyel Ekoloji)

P2: Pollution Prevention (Kiriiligin Onlenmesi)

PSS: Product Service System (Uriin Servis Sistemi)

EMS: Environmental Management Strategy

(Cevresel Yonetim Stratejileri)

evre leknolgjiler

PRENSIPLER (PRINCIPLES)
DE: Degradation (Bozundurma)
P: Purification {Antmg

RU: Eeuse (Yeniden Kullanim

RG: Regeneration [Yenilenme

: Rernanufacturing [Yeniden Uretim
: Recycling (Ger D&nldsdm
narm

epair

RV: Recovery (Geri kazammll

MRU: Minimization Resource of Usage (Kaynak
roo: . i

YAKLASIMLAR (APPROACHES)
PC: Polluticn Conirol (Kirilik Kentroll)

WM: Waste Minimization [Atk Minimizcsvonu]]

LCA: Life Cycle Assessment [Yasam Dénglsi Degerlendirme) l

IW: 7ero Waste (Sifir Ahk!l

ED: Eco-design (Eko-tasanm])

l CP: Clegner Production [Temiz Uretim) l

EL: Environmental Legalislation (Cevre Mevzuat)
GC: Green Chemistry (Yesil kimya)

VEA: Voluntary Environmental Agreement (GEnUI0 Cevresel
Anlagmal)

| scM: Supply Chain Management (Tedarik Zincir Yénetimi) |

R2: Renewable Resources (Yenilensbilir Kaynaklar

SR: Scurce Reduction [(Kaynakia Azaltma)

FX: Factor x (Fakior- x
PP: “Polluter Pays" principle ("Kirleten Oder"

THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

¥
SRE Social Responsibility [Sosyql Sorumluluk)
M: Mutualism (Kazan-kazan

El: Ethical investment [Etik Yatinm)

R: Reporting to the Stakeholders (Paydaslan
Bilgilendirme)

EA: Environmental Accounting (Cevre Muhasebesi)

+ SUSTAINABLE POLICIES

SUSTAINABLE SYSTEMS

-

" .~ SUB-SYSTEMS

. APPROACHES

SOCIETY
PRINCIPLES

ENVIRONMENT

ECONOMY SUSTAINABLE DEVELOPMENT
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Source: Glavic P., Lukman R., 2007



EU's Waste Management Policies and Strategies

Cevre Eylem Programlar (Environmental Action Programs) — 1973-2013

Atik Onleme ve Geri Donisim Tematik Stratejisi (Thematic Strategy on Waste
Prevention and Recycling) — 2005 (Rev: 2011)

Dogal Kaynaklarnn Surdurilebilir Kullanimi Tematik Stratejisi (Thematic Strategy on
the Sustainable Use of Natural Resources) — 2005

Entegre Urin Politikasi (Integrated Product Policy) (IPP) — 2003

Surdirilebilir Tuketim ve Uretim / Surdirilebilir Sanayi Politikasi Eylem Plani
(Sustainable Consumption and Production and Sustainable Industrial Policy
(SCP/SIP) Action Plan) — 2008

Dongusel Ekonomi Eylem Plani (Circular Economy Action Plan) — 2015 ve 2020




NATURE IS CIRCULAR!

In an ideal world, almost everything would be reused, recycled or valorized to
produce other outputs.

WHAT ABOUT US?



WHAT ABOUT US?
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What is Circular Economy?

Current Situation

Production

Resources Productior < nsumption Disposal

Take-Make-Waste economy
Energy entirely from fossil fuels

Recycling rates and quality are low
High disposal rates
High use and waste of natural resources
Energy largely from fossil fuels



What is Circular Economy?

Circular Economy

Sustainable
Production

Maximizing the life of products, materials and
natural resources

The Circular Economy aims to redesign
products and production processes, minimize
waste and turn unused materials into resources.

Recycling rates and quality are high.
Disposal is almost non-existent.
Energy from renewable sources.



From Waste Management

to Circular Economy

PREVENTION
REUSE

RECYCLE

Source: EC, 2020c

2008




The Return on Closing the Loop!

It is estimated that the Circular Economy could generate global growth of $4.5 trillion
by 2030.

This is 4-5% of the projected global economy, more than the entire German
economy today (the 4th largest economy in the world).

38

New Industrial Revolution?

FMCG sector
With packaging optimization
$110 billion growth

Energy sector

[0} Switching to electricity
= generation with renewables

iy $250 billion growth

Source: WEF, 2020




Relation between Raw Materials,
Economy and GHG Emissions

o Raw material extraction increased;

from 7 Gtin 1900 to 92.1 Gtin 2017,
o Global economic size increased;

from €2.6 Tn in 1900 to €60.4 Tn in 2017
o Greenhouse gases increased;

from 7 Gtin 1900 to 53 Gtin 2017

o Between 2017 and 2050, the rate of increase
in greenhouse gas emissions is projected to
decrease. However, the projected emission
values are far above the threshold to keep
the temperature increase below 1.5 degrees
Celsius of the Paris Agreement.
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Value of Energy Related Raw Material Trade
(2019 - 2050)

2019 2050: Existing Commitments 2050: Net Zero Scenario
$1,5 frillion $1,5 frillion $0,9 frillion
Critical
gas ; Hydrogen
| (14%) ‘ "2!1n ;:Z‘)'S Critical &)

minerals
(47%)

Coal

0
(9%) Hydrogen (7%)

Critical
minerals
(11%)

Source: IEA, 2021



Critical Raw Material

EU's top suppliers of critical raw materials

-
- Norway Finland o Russia
Silicon metal 30% Germanium 51% .~ PalladiumZ, 40%

~ Germany <4
© Galliom3s% 0
France :
Hafnium 84% -
Indium 28% 28%
United States -.; Bismuth 49%
- Strontium 100% gt ek . Magnesium 93%
Beryllium* 88% - Kazakhstan Natural graphite 47%
Morocco _ Phosphorus 71° Scandium* 66%
Phosphate rock 24% - w - ' Titanium* 45%
. Antimony 62% E R XS Tungsten® 69%
Mexico " Guinea Borates 98%. , vanadium* 39%
Fluorspar 25% o Bauxite 64% ] I:;EEEEss 3:&
Cobalt 68% iy :
Indonesia - b L
Tantalum 36% - : Natural rubber 31%

Brazil :
Niobium 85%

South Africa

Australia
Chile gladt:::‘r;’? 27?’% Coking Coal 24%
Lithium 78%

» Rhodium* 80%
| Ruthenlum* 93% v

* share of global production

Source: EC, 2020a



Tackling Climate Change &
Circular Economy

TUrkiye'nin 2021 yili ulusal sera gazi
emisyonlarina bakildiginda toplam 564.390
ton CO,es emisyonun yaklasik %51'ine denk
gelen 285.165 tonluk kismi UrUn Uretiminden
kaynaklaonmakta ve dongusel ekonomi ile
azallim potansiyeli barindirmaktadir.

B Elekirik TUketimi
Yokt TOketimi

Uretim Strecleri

147.211
52%

Source: EMF, 2019
UNFCCC, 2023



What Does the EU Circular Economy
Strategy Bring?

Maximizing the life of products, materials and natural resources

At

O
O

®)

Source: EC, 2018

EU scale;

€600 billion in annual economic gains (8% of EU turnover)
500 million tons of CO,e emission recovery in 2035
Create 170,000 jobs in waste management in 2035, totalling 580,000 jobs
€465 annual savings per household on electricity bills in 2020
20% reduction of raw material requirement in production

3% increase in GDP




Challenging Targets!

Recycling 65% of household waste by 2035,

(Interim Targets: 2025 - 55%, 2030 - 60%)
Landfilling of maximum 10% of household waste by 2035,
Recycling 70% of packaging waste by 2030,

0 55% of plastic packaging waste,

0 30% of wood packaging waste,

0 80% of ferrous metal packaging waste,
0 60% of aluminium packaging waste,

o 75% of glass packaging waste,

0 85% of paper/cardboard packaging waste

Source: EC, 2018



2018 EU Circular Economy Package Revisions

Published on June 14, 2018, entered into force 20 days later.
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Single Use Plastics Directive (2019)

By 2030, implementation of the single-use
plastics directive will save 2.6 million tons of
CO,e

The equivalent of €11 billion of environmental
damage avoided.

For consumers, savings of around €6.5 billion.
Around €2 billion in compliance and €0.5

million in waste management costs for
businesses

As an additional measure, the integration of a Deposit Return or equivalent system
would further reduce the amount of plastic waste going to sea at an acceptable
extra cost (around €1.4 billion).

Source: EC, 2018b



EU Ecodesign Regulations

C(2019) 2120 - ecodesign for household refrigerators and

annexes
C(2019) 2121 - ecodesign for light sources and annexes
C(2019) 2122 — ecodesign for electronic displays and annexes
C(2019) 2123 - ecodesign for dishwashers and annexes
C(2019) 2124 — ecodesign for washing machines and washer-
driers and annexes

C(2019) 2125 — ecodesign for motors and annexes

C(2019) 2126 — ecodesign for external power supplies and
annexes

C(2019) 2127- ecodesign for refrigerators with a direct sales

function and annexes

C(2019) 5380 — ecodesign for power transformers and annexes

C(2019) 6843 - ecodesign for welding equipment and annexes

» 7 or 10 years spare parts production obligation
« Obligation to supply spare parts in 15 days

» Parts can be replaced with ordinary repair tools
without damaging the device

By 2030;

167 TWh energy savings (Denmark's annual
energy consumption)

44 million tons of CO,e emission reduction

727 million m3/year water savings

Annual savings of €150 per household

Source: EC, 2019



Green Deal and New CEAP

New Circular Economy Action Plan (CEAP) - March 2020

o Plan, 2019 yili sonunda Madrid'de duzenlenen COP
Grepven r— 25'te aciklanan Avrupa’nin "Yesil Mutabakat” isimli
= y bUyUme stratejisinin temel bilesenlerinden birini

olusturmaktadir.
A New

Circular Economy

\QAction Plan 4

o Komisyon, kuresel sera gazi salimlarnnin yarisinin
hammadde ¢ikarma ve uUretim kaynakl oldugunu,
Avrupa'nin karbon-notr hedefine 2050'de
ulasmasinin, dongusel bir ekonomiye gegmeden
muUmkun olmadigini belirrmektedir.

o Plan, Yesil DUzenin 6ngdrdugu radikal donUsumu
hizlandirmayi ve 2015'ten bu yana uygulanan
eylemleriileri tasimayl hedeflemektedir. Buna yonelik
olarak birbiriyle iliskili bir dizi girisim sunmaktadir.

Source: EC, 2020b



New EU Circular Economy Action Plan

7 Action Areas - 35 Actions

1. Sustainable Product Poilcy (right to repair, product as a service, digital product passport etc.)

2. Key Product Value Chains

o  Electronic and ICT

o Battery and Vehicle

o Packaging

o  Plastic

o Textile

o  Construction and Building

o Food, Water and Nutrition
Less Waste, More Value (reduction targets, ending waste exports etc.)
Horizontal Actions (Climate Change, Economic Instruments, Digitalization etc.)
Circular Jobs, Regions and Cities (4 million jobs, up 5% from 2012-18)
Kiresel Olcekte Onci Cabalar (Global Plastics Agreement etfc.)
Monitoring (National CEAP, Resource Utilization Indicators etc.)

No o o

Source: EC, 2020b

A New
Circular Economy 4

\Qjctlon Plan



National CEAP and Strategies in the EU

Iceland

o 15 countries have prepared and started to
implement their national strategies and action
plans.

o 7 countries are continuing their work including
TUrkiye

Macaristar
Romania

Source: EC, 2022; UNECE, 2021



National Circular Economy Strategy and Action Plan

PROCESS
* Market Survey and Institutional Visits (gaps, needs, solutions)
o Bilateral meetings with 86 and surveys to 133 institutions/organizations/units
« Circular Economy Workshops
o Participation from the public and private sectors 198 physically and 175 remotely
« Benchmarking Analysis and General Assessment Report
« Sectoral Impact Assessment (SIA) Study

« Strategy and Action Plan Development Workshops
o 125 representatives of institutions/organizations
« Specialized Working Group (SWG) Meetings

VISION

TUrkiye with net zero emissions by 2053 through a TUrkiye-specific circular economy model
that extends product life, reduces raw material use and waste generation

23 Key Objectives, 56 Actions

Source: DEEP, 2024



National Circular Economy Strategy and Action Plan

Waste
Circular Prevention and
6 Products Priority Reduction
Sectors
Strategic
Areas

Monitoring
Circular
Economy

Dissemination
of Circular

Economy Horizontal

Actions

Source: DEEP, 2024



National Circular Economy Strategy and Action Plan

23

Key
Objectives

Eco-design

New Initiatives

Industrial
production
processes

Professional skills
and qualifications

Circular regions
and cities

Collaboration and
awareness

Packaging

Battery and Vehicle

Building
Electronic and ICT
Food and Biomass

Plastic

Textile

Fair transition

Taxonomy and
financing

Institutional and
technical infrastructure

Investment and
entive mechanisn

conomic instruments
National legislation

SRM and Industrial
Symbiosis

Digitalization
Zero Waste

Circular economy
indicators

Source: DEEP, 2024



National Circular Economy Strategy and Action Plan

56

Actions

Of the 56 actions under the action plan, 25 are legislative and 31

are non-legislative (infrastructure, technology and innovation,

institutional structure and cooperation, and financing and

economic instruments).

Name of the Institution
(40 Institutions/Stakeholders)

Number of Actions

Ministry of Environment,
Urbanization and Climate Change
Ministry of Industry and Technology
Ministry of Agriculture and Forestry
Ministry of Trade

Responsible/Coordin
ating Organization

22

g1 O~ O

Related

Institutions and
Stakeholders

28

Source: DEEP, 2024



Circular Economy Standards (59000 Family)

ISO 59004 - Vocabulary, principles and guidance for implementation

ISO 59010 - Guidance on the transition of business models and value networks
1ISO 59020 - Measuring and assessing circularity performance

ISO 59040 - Product circularity data sheet

ISO 59014 - Sustainability and traceability of the recovery of secondary
materials - Principles, requirements and guidance

ISO 59031 - Performance-based approach — Analysis of cases studies

ISO 59032 - Review of existing value networks

Lack of information and standards will no longer be an excuse for
organizations still using the linear production and consumption model.

Source: ISO, 2024



Circular Economy Standards (59000 Family)

ISO 59004 - Vocabulary, principles and guidance for implementation

Circular economy: Economic system that uses a systemic approach to maintain a circular flow
of resources by recovering, retaining or adding to their value, while conftributing to sustainable
development.

Circular Economy
Principles

Context and Reference situation assessment

Source: ISO, 2024



Monitoring Circularity

@)

O

France| 11 Indicators since 2017

o The Netherlands | 21 Indicators since 2018

@)

Circular economy monitoring framework

1 A8 MATERIAL CONSUMPTION
Material footprint and resource productivity

2 GREEN MIBLIC PROCUREMENT
Share of major publlt procurement that
Includes enr q s

AT WASTE GENERATION

Total waste generation, total waste
generation (exckiding major mineral waste)
Pt GDP ueit, mouriCipal waste genesation,
food waste, generation of packaging waste
and of plastic packaging waste

& AN CONTRIRUTION OF RETYTLID
ATERIALS TO RAW MATENAL DEMAND
Secondary raw matenals share of overall
materials demard - for the whole
economy and for spedific matenals

IACTRADS M RECOYCLAALT AawW
MATERIALS

Imports, exports and intra EU trade of
selected recyciable raw materials

EU Eurostat | 28 Indicators since 2018

Turkiye | Planned to be developed in 2027 (22 Indicators?)

Key indicator trends

& Jobsin "P"‘ "'d Domasﬂc material E
a2*a consumption

Qw:mv\‘“‘mm g3
el = §

Transd vat calsotabin
\ 3 ~
Household spending on ' :'éa-be' -

e Material
’ lh-a-‘vau-.n footprint

mamnanu

4 A-B OVENALL RECYCLING RATES

Recycling rate of municipal wasts and of a =
waste except major mineral waste

3 A-CRECYCLING NATES FOR SPECIFIL WASTE

lnduatrhl symbiosis initiatives u

EAMS ~~ Companies assisted
s ) by Ademe on the
Recycling rate of overall packaging waste, of functional economy
plasti packaging waste end of WEEE
swpacataly collected

B A-C PRIVATE INVESTMENTS, JOBS AND VALUE
ADDCD RELATED 1O GRCULAR (CONOMY SECTORS
Private investrments, number of persons empioyed
and gross value added cefated to the Gecular economy

FINNOVATION
Patents en wants snd recycling

Corsumption footprnt and GHG emissions from
procurtion sctivities

Matarisd mport deperdency and EU self-
sulliciency for raw matedials

Source: EC, 2023; MoET, 2021



Municipal Waste Generation in the EU and Turkiye (2022)

e bata © IN2022, a total of 229 million tons (mt) of

0-1 i
Germany s household waste was generafedin the

50 mt 510 EU27.
S .]22;25 In the EU, there was a 3.4% reduction in
France 2021 to 2022.
37 mt Noway  Sveden o EU countries with the highest waste
Estonia generation
2 - Germany 50 mt
Denmdfk - i - France 37 mt.
o Inthe same year, 32 millon tons of

household waste was generated in
;%r%e TUrkiye. In the same period, the amount

of household waste generated in TUrkiye
decreased by 7.4%.

Iceland

o

Ireland
United Kingdo

&ovck

Hungary

lovenia

Croatia

o Data for Bulgaria, Czechia, Greece, Italy,
Latvia, Austria, Portugal, Finland, Iceland, are
for 2021.

S. Cyp.
Source: Eurostat, 2022



Municipal Waste Management in the EU and Turkey (2022)

100%

920%

80%

70%

60%

50%

40%

30%

20%

10%

= Landfiing  ® Direct Incineration = Waste to Energy = Recycling = Composting / Anaerobic Digestion

*Data for Bulgaria, Czechia, Greece, Italy, Latvia, Austria, Portugal, Finland, Iceland, are for 2021.

Source: Eurostat, 2022; MoEUCC, 2022



WEEE Collection Rates in the EU (2018=>2021)

o The EU collected a total of 4 million tons of
WEEE, 47% of the total, barely meeting the
pre-2019 target (45%).

o The target for 2019 and beyond (65%) is
expected to be difficult.

o Croatia 83%, Bulgaria 73%, Ireland 65
o France 46%, Poland 45%, Greece 45
o Denmark 44%, Germany 43%, Italy 43
o Tirkiye 3%

Based on EU WEEE Directive WEEE Collection Rate
Calculation Methodology;

WEEE Collection Rate = Amount of WEEE Put on the
Market (2015, 2016, 2017 average) / Amount of WEEE
Collected (2018)

Source: Eurostat, 2018

%

[
45-65
65-100
Finland
Norway Sweden
Estonia
Latvia
¢
D%sr
Ireland ynited A
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Netherland Poland
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Luxemb Slov akia
Austria Hunga
France Switzerlan b Romania
Croatia Serbia
B&H Bulgaria
Kar.
N. Mak.
Spain Alb.
° Greece

Portugal




WEEE Collection Rates in the EU (2018=>2021)

o The EU collected a total of 4 million tons of
WEEE, 47% of the total, barely meeting the
pre-2019 target (45%).

o The target for 2019 and beyond (65%) is
expected to be difficult.

o Croatia 83%, Bulgaria 73%, Ireland 65
o France 46%, Poland 45%, Greece 45
o Denmark 44%, Germany 43%, Italy 43
o Tirkiye 3%

Based on EU WEEE Directive WEEE Collection Rate
Calculation Methodology;

WEEE Collection Rate = Amount of WEEE Put on the
Market (2015, 2016, 2017 average) /| Amount of WEEE
Collected (2018)

Source: Eurostat, 2018

Total collection rate for waste electrical and electronic equipment
(EEE), 2021
(% of average weight of EEE put on the market in the three preceding years)

120
100

80
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40

20

= 2 2 D2 2 QP> o2 0 20 N D P @R ESDFIAITOOAPLDDD AN
S ST SiPETEIEFSIFos £
SETVETORTFLISECCs "Fope s 8¢ &
§ < v § & & & &
2 & < &
3 Q
mm Share of WEEE collected — Target 45 % — Target 65 %

(% of EEE put on market in the three preceding years)

(") Eurostat estimate.
(*) 65 % target not applicable. Country applies calculation methodology based on WEEE generated: see Figure 2b.
(%) 2020

Source: Eurostat (online data code: env_waseleeos) eurostatim
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