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(Global Closing Dumpsites Initiative Report: What will be the Price
Everyone Pays for Unmanaged Dumpsites)
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Global Closing Dumpsites
Initiative Report: What will be
the price everyone pays for
unmanaged dumpsites?

James Law, Chair of ISWA Working Group on Landfill
& VP of SCS Engineers
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Why closing dumpsites is a
GLOBAL priority and what would

be the price to pay if we don’t act
now?

) ISWA 2022

5/ WORLD CONGRESS

*Wastes widely spread, uncovered & no daily cover

*Open fires, waste periodically on fire

*\ectors (dogs, birds, other animals) often present;
animals seeking food at open dumps

*Lack of security measures, access by waste pickers
*No liner system or CLAY soil liner

*No or limited compaction

*Leachate and landfill gas not managed

*Slope failure and instability issues

Unmanaged piling of waste Courtesy: Ciclus, 2014

) ISWA 2022
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Why Closing Dumpsites A
Global Priority?

70% of global waste goes to
dumpsites, controlled or sanitary
landfills

33% (per TWB) or 40% (per ISWA)
is openly dumped with over 90%
in low-income countries

Issue with dump slope stability,
fires, odors etc...

waste is openily:
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Recycling,
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A Landfill
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Compost, 5.5%
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Incineration,
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33°/o’Of global - Controlled
Landfill,
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Past Dumpsite Slope Failures

2000 — Payatas Dumpsite, Manilla, Philippines; 278 killed; 300 missing

2005 — Leuwigajah Dumpsite, Bandung, Indonesia; 143 killed, buried 71 houses

2015 — Hongao C&D Landfill, Shenzen, China; 73 killed; 4 missing

2016 - Hrybovychi Landfill, Lviv, Ukraine; 3 firemen & 1 ecologist buried under 20m of waste
2017 - Koshe Dump, Addis Ababa, Ethiopia; 113 killed; 80 missing

2017 — Meethotamulla Garbage Dump, Sri Lanka; 19 killed

2017 - East Delhi Landfill, India; 2 motorists drown and dozens injured

2020 — Ermua Landfill, Zaldibar in Basque region of Spain; 2 dead

ISWA 2022
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Payatas Dumpsite, Manila, Philippines ( 2000)

Ref. Stark, 2008
— Unlined, operated since 1973

— Waste was pushed over the brink of
landfill to create more space for
landfilling but also ended up with very
steep slope — 1:1.5

— 30 m waste height prior to failure

— Heavy rain from two typhoons — 68 cm

— Failure in July 10, 2000; 1.2M m?3 slide

— over 250 fatalities

Ghazapur Landfill, East Delhi, India (1 Sep 2017)

Total waste in East Delhi is 2200 tonnes per day

Dumpsite receives 1100 tonnes per day
— Started 1984, covers 30 ha or 74 ac.
— Very steep slope —1:1.5
— 45-50 m waste height prior to failure
— Frequent fires

— Slide in 2017 that drowned 2 motorists drown and §
dozen injured

— Itis one of the 50 largest and dangerous dumps in
the world

What would be the best solution to solve this
problem?

ISWA 2022
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irefighters struggled 1o contain the biaze at the Ghazipur anafill in New Delhil, incia

By £ Mevn and Rves Mogid, OO

Ugdane 251 AM EDT, Wed Maren 39, 2022

What prices we Pay if no
actions to current practice?

- A global health and environmental
emergency to people living around
and on dumpsites, including waste
pickers

- Issues with air & plastic pollution,
and marine litter

- Climate change

ISWA 2022
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DUMPSITES:

A Global Health & Environmental Emergency
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Dumpsites receive out of the 50 biggest
of the world’s waste. dumpsites directly threaten
marine and coastal areas.

;;;;; ~ The 50 biggest dumpsites
T L directly affect the daily lives of
" E 1 - I I -
# people, a population the size
of France.

woenan 1 D0 200000000000000

people died in the first half of 2016 because of poor waste management on dumpsites
“re
=0
Big criminal business Climate change: -
the annual turnover of illegal without action, dumpsites
waste dumps amounts to will account for 8,4,
lo_l;2 —h ‘IOO of GHG {Greenhouse Gas)
billion USD. O emissions by 2025.
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Issues with Open Dumps - Environment

- Soil, ground & surface water
contamination

- Impact on Fauna and Flora

- Uncontrolled fires and air pollution,
black carbon from burning

- Climate impacts from black smoke
and methane

) ISWA 2022
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Impacts of Open Dumps - Public Health
*Contamination of drinking water

*Pests and spread of disease

-Htealth & safety issues of waste pickers at the
site

*ISWA videos on dumpsites:
* https://vimeo.com/183801563
¢ https://www.facebook.com/watch/?v=465687350650537

* https://www.iswa.org/closing-the-worlds-biggest-dumpsites-task-
force/?v=7516fd43adaa

) ISWA 2022
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50 Largest and Dangerous Dumpsites

Open
Dumpsites: A ' A
Global ke mnptn| ]

Granville Brook

Problem

Globally, >50,000 dumpsites,
over 2 million people working on
dumpsites,

750 people killed in first half of
2016

Hulene

A

! Topite W
I Awotan (Apete) dumpsite
e Agbogbloshie Epe ¢
Solous 2 an cipal dus
2 OF THE WORLI'S WASTE GOES Eneka Puqu Kinyamwezi
g . ¥ Arlington waste dumpsite | Lagoon Dump Site
e 3-4 BILLIOX PEOPLE. d ada

Luipaardsviei
New England Road waste dumpsite
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ISWA WGL - Task Force on Closing Dumpsites

> Our Vision - To Close All Dumpsites and Promote -%)'((é ISWA
Engineered/Scientific/Sanitary Landfills or Other Practical !
& Affordable Waste Management Systems Worldwide

» Our Goals - To persuade international stakeholders and
decision makers to increase their investments in waste
management, especially in low- and middle-income
economies, and to set up partnerships with NGOs, financial
institution, governments and municipalities

ISWA 2022
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ISWA’s Closing Dumpsite Publications Waste Atlas

The World’s S0 Biggest Dumpsites

* 2014 - we mapped the 50 biggest dumpsites.
* 2015 - we released the “Wasted Health” report and the
Global Waste Management Outlook —
* First was dedicated to health impacts that are
created by dumpsites;
* Second was focusing on how developing countries
can advance their systems and close their dumpsites.
* 2016 - we released the Roadmap for Closing the World’s
Biggest Dumpsites.”
* 2018 - Task Force on Closing Dumpsites (TFCD) campaign
was launched. Needs everyone involvement!
- Find out more at:
www.ClosingDumpsites.iswa.org

D ISWA 2022
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WGL TFCD 2019 Publications CLIMATE
BENEFITS

e 2019 - we released two reports: HHKIIT’[SIITP

1) Climate Benefits Due to Dumpsite Closure: ENHT:IL'}DL
Three Case Studies

2) Landfill Operational Guidelines 3" Edition R

e 2021 - Estimation of Waste Sector Greenhouse
Gas Emissions in Tyre Caza, Lebanon

* 2022 - ISWA-Wiley Book Series, “The Waste
Crisis: Roadmap for Sustainable Waste
Management in Developing Countries”

ISWA 2022
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TFCD Project Example — ISWA Partnered with UN-CCAC

*First project was at a selected site: Ras El Ain Dumpsite
in Tyre, Lebanon

*lt is a city with strong support from the local
government

*We engaged in the following deliverables:
o Site selection and assessment
o Emissions quantification modeling, analysis & report
o Communication package and dissemination of results
o Capacity building and training workshop

M SWA 2022
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ISWA-CCAC Closing Dumpsite Project

» Gas emissions estimation was done using a model
called Solid Waste Emissions Estimation Tool (SWEET)

» SWEET v3.1 (2020) was developed by US EPA for UN-
CCAC Waste Initiative. Free download at:

Qhttp://www.waste.ccacodlition.org/document/solid-
waste-emissions-estimation-tool-sweet

» SWEET v4.0 (2021) - latest model at US EPA GMl site:
Qwww.globalmethane.org/sweet

» This project showcases gas emissions quantification
of a baseline + four alternative waste management
systems for climate benefits comparison, leading to
a decision on how to implement current Integrated
WM Plan

R

Photo: Karim Hashash, Office of the Minister of State for
Administrative Reform (OMSAR) in Lebanon

ISWA-CCAC Closing Dumpsite Project

Five Scenarios in Gas Emissions Estimation:

1. BAU: Baseline Scenario, Business as Usual

2. Alt S1: Remediate Dumpsite (2022-2025)

3. Alt S2: Remediate Dumpsite and Develop new Landfill (2023)

4. Alt S3: Remediate Dumpsite, Develop new Landfill, and Implement
Phase 1 Diversion to 40%, involving local government actions &
policies to revise and improve current collection, recycling, &
operation systems (2023-2025)

5. Alt S4: Remediate Dumpsite, Develop new Landfill, and Implement
Phase 2 Diversion to 52%, involving national policies on utilization
of RDF (2023-2025)

CISWA oy scs

ISWA 2022
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——Remediate, New LF & Ph2 Diversion

Total Emissions Reduction in Percent, %
(% of Baseline Scenario Emissions)

Year Alternativi Scenario Alternativg Scenario Alternativg Scenario Alternative Scenario 4
2025 15% 25% 30% 22%
2030 13% 46% / 32% \ 29%
2035 11% 51% { 56% \ 50%
2040 40% 53% \ 59% } 53%
2045 46% 54% \ 60% / 55%
2050 48% 55% &1% 56%

Alt. S3 diversion scenario yields most emissions reduction, from
30% in 2025 to 61% in 2050

11
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Climatic Benefits at Lebanon Site

»In addition to a cleaner environment and better . . .

Trash fills the riverbanks of Beirut, Lebanon
health for the people, a large GHG emissions during the waste disposal crisis in 2015
reduction is achievable in realizing climatic
benefits, by simply closing the dumpsite along
with mitigating with landfill gas collection system

» Additional GHG emissions reduction can be
realized by improving recycling and compositing
rates in alternative waste management systems

Crisis: how it all started?” Wasteless Future. 12 January
2017

ISWA 2022
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Task Force on Closing Dumpsites — next 4 years

»Use our reports as the basis for fundraising with
international stakeholders and promoting best
SWM practices in developing countries

» Provide technical guidance in transitioning from
dumpsites to controlled or sanitary landfills or
other long-term sustainable alternatives as part
of an integrated waste management system

»Require partnerships with our NMs and networks
for recognition and awareness in supporting the
activities of TFCD

» Do one project at a time to tell a success story!

ISWA 2022
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In closing remarks, closing dumpsites is all about protecting....

“environment | Health | climate

CLOSINGDUMPSITES #l‘.LllSh\‘lil]lh\“’SlTF'a i

D ISWA 2022
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Thank You
Getting involved with TFCD, contact:

James Law, PE, BCEE, IWM, LEED AP
Chair of ISWA’'s WGL & TFCD
Vice President, SCS Engineers, USA

~.....'\m,1& 'A ©  jlaw@scsengineers.com

. i i
wm,w;fr-m +1 (919) 604-6102

D ISWA 2022
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(Landfill Mining Technologies and its Financial Sustainability)
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Landfill Mining
contribution to a
Circular Economy

RENE M. ROSENDAL

SENIOR PROJECT MANAGER AV MILJ@ AND PARTNER DANISH WASTE
SOLUTIONS APS

ISWA 2022
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Dumpsites: A Global Waste Emergency

emergency.

* Open dumpsites can have large negative impacts on
the local economics and society as well as the health
and safety of the people living around them

* Dumpsites receive roughly 40% of the world’s waste
and serve 3-4 billion people.

* As urbanization and population growth continue,
several hundreds of millions more people will be
served by dumpsites, mainly in developing countries.

ISWA 2022
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ISWA Roadmap - Closing dumpsites (I)

ISWA has presented a roadmap for closing the world’s biggest waste
dumpsites (2016). In order to protect the environment and to assure
better public health and safety, open dumps have not been
permitted in developed countries since more than 30 years.
However, in many countries waste still ends up on dumpsites.

ISWA 2022
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ISWA Roadmap - Closing dumpsites (I1)

e The first immediate steps to closing down dumpsites
can have quick positive effects on the environment by
reducing contamination and improving health and
safety for those that live near them.

* The proper management of dumpsites can easily be
linked to and contribute significantly to sustainable
development goals both directly and indirectly.

D ISWA 2022
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Dumpsite closure means either:

a) A specific dumsite is shut down and substituted with a
sanitary landfill site (maybe with source separation and/or
pre-treatment of solid waste ) or

b) A dumpsite is upgraded and becomes controllable and less
risky for human health and the environment as a first step
towards an integrated solid waste management system —
Landfill Mining is an option

D ISWA 2022
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Definition: Enhanced Landfill Mining

Enhanced landfill mining
[ELFM]:

‘the safe conditioning, excavation
and integrated valorisation of
(historic and/or future) landfilled
waste streams as both materials
(Waste-to-Material, WtM) ard- or
energy (Waste-to-Energy, WIE),
using innovative transformation
technologies and respecting the
most stringent social and ecological
criteria."  (Jones et al. 2013)

) ISWA 2022
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Landfill Mining in the Circular Economy

Need to consider the whole picture

Chemical feedstock

) ISWA 2022
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Motivation and potential benefits of Landfill Mining

* Probably not feasible but a necessity

*  Prevent contamination problems from old landfills or dumps
* Upgrade dumpsites to sanitary landfills

* Reduce closure and aftercare costs

* Recover of recyclable

* Recover material to produce RDF (energy)

° COnservatiOI’\ Of Ia ndfl” Space Protection  Climate LifM Recycling Resource

of waters protection extension of land area  extraction

¢ Reclaim land

. of landfill
=y

) ISWA 2022
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Developed vs. decevloping countries

* Landfill Mining of waste is the same concept whether you are mining a landfill in a
developed or a developing country — but should be adjusted and adopted the specific case

* Differences can be found in the aim, background and the local conditions

* Methods and technology for mining the waste g 2 Waste Composion by ncome Lovl

perco,

b. Upper-middie income

Huge differences in:
* Income, wages, living conditions
* Market conditions
* Regulation (environmental + health/safety)
* Infrastructure
* Scavengers
* Political will

TR
1% /
N 5 \
: N
"
Food and green M Metal W Paper and cardboard B Rubber and leather
Glass ¥ Other W Plastic Wood

18




Developed vs. developing countries

* The consumption per capita is highest in developed countries, large stocks of
secondary metals are located in developing countries due to high population density
(UNEP, 2010).

* Open dumping instead of modern sanitary landfilling remains the disposal practice of
choice in most economically developing countries - in some countries > 90%.

* Even today, many economically developed countries, including many EU, North
America and Australia, still rely on landfilling as a part of solid waste management
infrastructure, despite a loss of valuable resources when landfill (consider it a resource
bank for now)

* (Hopefully) over time, open dumps will gradually be upgraded to well designed and
managed landfills for MSW disposal as economies improve and environmental
protection measures are adopted

B ISWA 2022
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Conclusions

* The rationale for landfill mining is huge (many years to come)

* With LFM its possible to eliminate the bad waste management
choices from the past (not cheap, at least for now — will improve)

* Landfill Mining can’t stand alone and better waste management
system need to be applied (etc. source separation and/or pre-
treatment of solid waste) — dont continue the same mistakes and this
\c/jvill benefit the environment and the circular economy in the right

irection

* Landfilling has been, and likely will continue for a long time to be, the
most widespread disposal technology for MSW — but it can be done
right and with a good management of landfill gas and leachate

* LFM can always be applied at a later stage

B ISWA 2022
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Thanks for the attention

@) RznishwWaste Solutions ¥ AV Miljo

Danish Waste Solutions ApS AV Miljg

Agern Allé 3 Avedgreholmen 97

2970 Hgrsholm 2650 Hvidovre

Denmark Denmark

Phone: (+45) 22 51 66 64 Phone: (+45) 22 51 66 64
Email: rmr@danws.dk Email: rero@av.dk

Web: www.danws.dk Web: www.av.dk

) ISWA 2022
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(Salient Points of the First Plastic Credit Standards: Plastic Pollution
Reduction Standard)

1 1_*75'7 Aot - BRE A ZF(PCX)202043 38 S (620
(EREHIRAE > IRCEER R 5 VIRAE(PPRS) - WIB(EE 2 4uhiE
ENIBHEE 51E Ry fe it @4:/7"173* PUEEL L& ~ IR T BUT & 1E
PELIEZEREIR A B RS - W/ 4 TS 55 —(d 28R (5 P AR A SRR 5 2
A U E AN nl g sz i T A R -

VA 2022
WORLD CONGRESS
21 - 23 SEPTEMBER, SINGAPORE

0
SALIENT POINTS | %
OF THE FIRST PLASTIC 04
CREDIT STANDARDS: 4
PCX’S PPRS o

R. DE GUZMAN, V. KNEEFEL AND N. MEDVED-PO
PLASTIC CREDIT EXCHANGE
21 SEPTEMBER 2022

CIPCX
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PLASTIC
CREDIT
EXCHANGE

3,706,836,932 TONNES...
AND
COUNTING




75%+ IN LANDFILLS AND THE NATURAL ENVIRONMENT, LEADING
TO:

ECOSYSTEM DAMAGE
9% RECYCLED Microplastics found in water and marine organism samples globally

BIODIVERSITY LOSS

Thousands of animals killed annually by ingesting plastic or getting entangled

HUMAN HEALTH IMPACTS

Plastic exposure linked to a wide range of cancers and disorders

AND $100B+ IN FINANCIAL RISK?

)
smemmmmee WCCLLLEELELLEEEELLEEELEELLL
‘ L LR LEEEEEL

(D= (T (1M

1. Approx. 70% of all plastic produced; 2. 2021 UNEP report, “From Pollution to Solution”

MORE CHANGE IS NEEDED

only

reduce plastic flows to
the ocean by 7%

FOSSIL-BASED
RAW MATERIAL PLASTIC Pﬁ:ﬁﬂc WASTE
PRODUCERS CONVERTERS FACTURERS MANAGEMENT
projected

to grow to 400M+ MT
by 2040

PCX | The Plastic Problem 5
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MOMENTUM TOWARDS A
CIRCULAR ECONOMY FOR PLASTIC

CONSUMER DEMANDS

Consumers are shifting purchasing behavior:
PwC’s 2021 Global Consumer Insights Survey reported
50-60% respondents buy items with eco-friendly or less
packaging — compared to 37% in 2019

MAINSTREAMING ESG

Corporations are increasingly expected by shareholders to

measure and take responsibility for their impact on society

¢ 6 of top 10 FMCG companies have made commitments
to reduce plastic packaging

It’s been two years since | wrote that climate risk is
m%stment risk. And in that short period, we have seen a
tectonic shift of capital.

REGULATORY TAILWINDS — Larry Fink, BlackRock CEO, 2022 Letter

* 35+ countries have introduced Extended Producer Responsibility
schemes, holding producers responsible for collection and
recycling of plastic they produce
On March 2, 2022, representatives from 175 nations endorsed a
UNEA resolution to end plastic pollution — with the ambition of a
binding agreement by 2024

TAP

PCX MAKES PLASTIC CIRCULARITY AND NET-ZERO LEAKAGE A

(C1

Invest in plastic recycling
innovation

C1

D 4

new or expanded
pathways

RECYCLING

LY

Invest in
recycle and reuse
business models

Build waste management
infrastructure and drive socio-
economic impact

FOSSIL-BASED
RAW

D

PLASTIC
USERS

MATERIAL

PRODUCERS PLASTIC

MANU-
FACTURERS

PLASTIC WASTE
CONVERTERS MANAGEMENT & COMPOST
SUSTAINABLE

MATERIAL 4 Lj

PRODUCERS

Invest in
alternatives to
fossil plastic

24

Clean up legacy plastic
waste
in nature & landfills

PCX | The Plastic Problem




ACCELERATE IMPACT AT

Meet stakeholder & regulatory

commitments

Communicate impact to consumers * Enhanced efficiency and

and wider audience transparency through a plastic
credit marketplace

More funding increases diversity of
economically viable/impactful
projects

PCX

DIGITAL
PLATFORM FOR
TOKENIZED

I NTEG RATE D SE RV PCX CREDIT ~ CREDITS TRANSPARENT
STANDARD BLOCKCHAIN MARKETS

(PPRS) VERIFICATION

FOOTPRINT PRICING
CONSULTING TOOLS &
SERVICES ANALYTICS

“NET-ZERO” SALES &

I:‘J SOLUTIONS ECO-LABELING  MARKETING

PCX SOLUTIONS | Who We Are




THE ROAD TO CIRCULARITY:

PLASTIC FOOTPRINT IMPACT
s e acc o T MAPPING ECOSYSTEM PCK provides end-to-end tracking through Mat systems  ECO LABELING _
using PCX's Plastic Footprint Calculator to determine  Once footprint is analyzed and challenges are Once goals have been identified, which provide proofs of origin and environmental Accounts that comply with the requirements of Net
a baseline and understand the use cases to solve for.  considered, goals are mapped for short, PCX activates its ecosystem to compliance certifications on our blockchain-protected Zero under PPRS can be certified and use our eco-
medium and long-term execution and execute on the plan. online public registry ensuring transparency across the labeling on pack to communicate to consumers that
entire process. they are part of the responsible consumption

solutions are canvassed .
movement.

Recyclable plastics are sent to facilities where they are
converted to reusable plastic material.

Lj Ej Plastics which cannot be recycled due to limited infrastructure
are sent to facilities that transform waste materials to more

useful or valuable products.
100

100 Broad collection incentivized
by funding from private sector TONNES OF
End-of-life plastics are sent to partners who use plastics as an DIVERTED

credits
URGEEED Iternative fuel to coal te-t t
CREDITS alternative fuel to coal in waste-to-energy operations. WASTE

PCX SOLUTIONS | Who We Are

PCX SOLUTIONS AIMS TO SUPPORT BRANDS IN THEIR
JOURNEY

INDEPENDENT PROJECT CERTIFICATION
STANDARD SETTING & CREDIT ISSUANCE ECO-LABELING CONSULTING

Bine =

sl

Plastic Pollution Reduction Blockchain and Third-Party . Footprint, Strategy &
A Net Zero Plastic Waste R
Standard Verification Roadmap, Intelligence

PCX SOLUTIONS | Be Part of the Solution




SETTING THE
STANDARD

PCX was the first in the world to publish a Standard in March of 2020.
The Plastic Pollution Reduction Standard provides a framework for the
implementation of a credible and verifiable plastic offsetting program.
Our comprehensive approach to solution sets means our network of
partners provides a safe and transparent system of physically collecting,
transporting, and processing plastic waste to prevent leakage into
nature.

The PPRS, along with our processes, constantly evolves to reflect the
latest environmentally responsible solutions, government policies, and
industry best practices in all the markets we operate in.

CaPCX

AN EXCUSE
TO POLLUTE

PCX believes the war on plastic waste requires comprehensive

SOLUTION SETS. Any plastic that can be safely removed from the
supply chain should be removed. Any plastic that can be reused or
recycled should be labeled and directed to those use cases. And any
plastics that can not yet be removed from the supply chain should be
offset to ensure that it does not pollute the planet and wind up in
nature.

27
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SOLUTION SETS CONSIDER
THE CIRCULAR ECONOMY

PCX doesn’t just look at the cleaning up and removal of plastic from the environment, we also consider
the socio-economic benefits in all the communities that we work with. Tracking impact is a big part of
making sure offsets are working for all stakeholders.

PCX RECOMMENDATION

REDUCE

SOLUTION SETS CONSIDER CO-BENEFITS

25 = NS gures g n
BEAFAEEEEE

PCX | What We Do 14



V1.0
March 2020

CIPCX

PLASTIC CREDIT STANDARDS OVERTHEPAST
YEARS FOCUS ONCONTINUOUS IMPROVEMENTS

V6.0

X?;:zozo Jan 2022 THE C I8
The Plastic Neutral Pact & ;:')‘I‘.EJ%'?ON
AN OPEN GUIDE TO PLASTIGNEUTRALITY 8 REDUCTION
STANDARD
INTRODUCED INCLUDED FOCUS ON
PLASTIC CREDITS SAFEGUARDS ADDITIONALITY AND
AND PLASTIC REQUIREMENTS SDGALIGNMENTS

NEUTRAL
CERTIFICATIONS

SCOPE OF PLASTIC CREDITS

@ Post-consumer Plastic A A
Dy &0

Materials: PETE HDPE
< V4 ) (i) all seven plastic types, (ii) any group of synthetic or natural organic

materials including acrylic or poly methyl methacrylate, polyamide

(nylon) and polycarbonate and (iii) composite materials containing l 3 s ‘ 4 s z 5 s
Vv PP

plastics such as multilayer boards
LDPE

(W) Processing: A A
includes (i) material recovery (mechanical recycling, chemical ‘ 6' s ‘ 7' }
recycling); (ii) energy recovery in the form of heat or electricity PS

generation using plastic waste as substitute and (iii) other emerging
technologies

OTHER
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SCOPE OF PLASTIC CREDITS

< 1 > Post-consumer Plastic

Materials:

< v ) (i) all seven plastic types, (ii) any group of synthetic or natural organic

materials including acrylic or poly methyl methacrylate, polyamide

(nylon) and polycarbonate and (iii) composite materials containing v/ )
plastics such as multilayer boards Accreditation Requirement:

Projects need to be accredited by

( Processing: independent party auditor prior being
@ able to offer plastic credits to PCX. The
includes (i) material recovery (mechanical recycling, chemical accreditation includes the review of
recycling); (i) energy recovery in the form of heat or electricity process, the environmental impact and
generation using plastic waste as substitute and (iii) other emerging social safeguards and the documentation /
technologies monitoring to verify succeeding credits.
CAPCX 1

FEEDBACK FROM VARIOUS STAKEHOLDERS
LED TO DEVELOPMENTS IN THE PPRS

Position Paper
WWF

WWF PosiTioN: PLASTIC CREDITING AND PLASTIC NEUTRALITY 3
Summary of Position

Plastic does not belong in nature.

In order 1o achieve No Plastic in Natun 2030, & combination of varions coordinated stratogies must be
parsscd. Strategies driven by the private sector mast inclnde reducing single use plastic, shifting to
sustainable inputs for necessary plastic, impeoving end-of-life management, designing longer-Bving products,
and ext csponsibility. The must be paired with government and consumer
action hanal policy, impr aste managemsent, and increased pobb awarvness

WWF is cautions in regard 1o plastic crediting bocause there are not vet clear standands/processes associated

CIPCX
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FEEDBACK FROM VARIOUS STAKEHOLDERS
LED TO DEVELOPMENTS IN THE PPRS

Position Paper [] s

e
o4
WWF

Tires: The plastic
polluter you never

WWF PosiTion: PLASTIC CREDITING AND PLASTIC NEUTRALITY < thought about

Summary of Position
j PLASTIC
CREDIT
E EXCHANGE

Plastic does not belong in nature.
PLASTIC CREDITS FROM USED TIRES

In order 1o achieve No Plastic in Nature by 2010, 8 combination of varions coordinated strategies must be
parssed. Strategies driver

PLASTIC
sustainable inpats fo
et E, CREDIT

action incuding internati

Guldance Note O1
WWF is cautions in regan p '
INTR?gL:?CEI::LGA(?EETPZLiRS?IZLNAESJ.:.%va‘,‘STE One of the aspects that makes the Plastic Credit Exchange (PCX) distinct is that it
provides an integrated platform that directly works with brands, operators, regulators
June 2022 and communities. This first-hand experience helps PCX develop and refine the Plastic
Pollution Reduction Standards (PPRS) in a way that better represents the unique
that we see on the gr - e of p plastic

Plastic Credit Exchange's (PCX's) Plastic Pollution Reduction Standard or PPRS is

il th totl the treatment of plastic credit: it bility
among the world's leading references in the conduct of a plastic credit system and off the way.tathe prookesing s e trestment. of pisstic credts oe & austiire!

instrument. In this Guidance Note, PCX shares the observation of high collection rates

was later updated to its mm:’::: I:e reflect the :;;mm.' 908l 10 enjoin :: for used tires in our community collection network, the Aling Tindera Waste-to-Cash
network and partners to reduce the plastic pollution through comprehensive solution Program. In this Initiative, PCX partners with women microentrepreneurs in barangays
sets and instead re-introduce these post-consumer plastic waste into a circular who buy back from the communities clean, empty, and dry plastic waste. During the
y iendly " hat these als do pilot year of operations, PCX noted significant volumes of used tires collected -
not end up in nature. approximately 24% of which is classified as plastic' - which did not decrease as
©expected in volume over the project’s initial phase.
Inaddition s PCX

CaPCX 1o

PCX’S PPRS REMAINS INSPIRED BY ON-THE-

GROUND EXPERIENCES BUT MORE NEEDS TO

BE DONE THE
PLASTIC

POLLyT)
REDUC OoN
Sraupﬂﬂ:"

PCX will soon release revisions into the PPRS bringing full
experiences in the implementation in the Philippines and drive
towards:

©

[Q)

[e)

Global expansion and adoption

Harmonization with different standards developers and
implementers and with multilateral organizations (UNEA)
Increased attention and criticisms from the market
Developing interest from global brands

Addressing the issues flagged by different stakeholders (e.g.
ISWA)

Developments in the EPR space

Lj ch frendec s must n — v . dinit. PCX SOLUTIONS | Who We Are
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MARKETS How It Works Impact Footprint Partners Blockchain Projects &) A Login m

SEARCH IMPACT PROJECTS

Select Location Select Plastic Type Select Processing Ty... Select Price Select Cleanup Type a

PCX

MARKETS
e

MARKETS How It Works Impact Footprint Partners Blockchain Projects

OURPROJECTS

Community Collection And Co-processing Community Collection And PET Recycling In Community Collection And PET Recycling In
Philippines Thailand Mumbai
Thailand India

S
LAHAT NG KLASE | G P

JOIN US TO SEE ALL AVAILABLE
PROJECTS

F W
Community Collection And HDPE/PET LDPE LLDPE Recycling




JOIN THE MOVEMENT.

RICHARD DE GUZMAN

richard.deguzman@plasticcreditexchange.com
info@plasticcreditexchange.com

PLASTIC
CREDIT
EXCHANGE

APPENDIX

CIPCX




PLASTIC
FOOTPRINT

PCX, together with an
accredited 3rd party
auditor, will map the
accounts plastic footprint
using PCX'’s Plastic
Footprint Calculator to
determine a baseline and
understand the use cases
to solve for

HOW PCX WORKS

MAPPING

Once footprint is analyzed
and challenges are
considered, goals are
mapped for short,
medium and long-term
execution and solutions
are canvassed

ECOSYSTEM

Once goals have been
identified, PCX activates
its ecosystem to execute
on the plan.

IMPACT

PCX provides end-to-end
tracking through M&E
systems which provide proofs
of origin and environmental
compliance certifications. For
Credit accounts, our
blockchain-protected online
public registry ensures
transparency across the
entire process.

PCX SOLUTIONS | Who We Are

ECO LABELING

Accounts that comply with the
requirements of Plastic Neutrality
under the PPRS can be certified
and use our eco-labeling on pack
to communicate to their
consumers that they are part of
the responsible consumption
movement

25




CERTIFICATION FOR NET ZERO PLASTIC WASTE

HOW TO ACHIEVE NET ZERO PLASTIC WASTE

Net Zero Plastic Waste Certification is a global standard for brands that have made a commitment to take 100%
responsibility for the post consumer plastic footprint.

MEASURE YOUR FOOTPRINT

Our calculator will aid in determining your plastic footprint.

ACTIVATE SOLUTION SETS

Take 100% responsibility for your plastic footprint through solution sets.

VERIFY YOUR IMPACT

Our audit partners will help verify your net footprint.

WEAR YOUR BADGE WITH PRIDE
Proudly display your certification and the PCX badge for all to see.

PPRS ADDRESSES CHALLENGES

CONCERNS B  PCX APPROACH

GREENWASHING Work closely with ecosystem stakeholders - NGOs, governments, and
auditors - to assess standards and impact

ENABLING Invest in capital needed to transform the plastic economy and leverage
“BUSINESS AS USUAL” dynamic pricing model to incentivize demand

DOUBLE-COUNTING IMPACT Allow each credit to be only used once against one end buyer’s footprint

LACK OF TRACEABILITY Utilize proprietary blockchain network and provide common platform for
& TRANSPARENCY pricing and transacting plastic credits

Clearly define impact of each credit, fund collection efforts that would not
LACK OF ADDITIONALITY occur otherwise, and transact credits compliant with industry-leading
protocols

LACK OF SOCIO-ECONOMIC Work with credit providers who invest in on-the-ground communities and
DEVELOPMENT operations to realize co-benefits

PCX | Appendix
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CREDITS TO WORK

C3

Local communities and agencies aid in the Once collection points are filled, partners
PURCHASED CREDITS collection of plastic waste through transport the plastic waste to processing
collection points. facilities.

Expenses including Blockchain Technology and IT,
Monitoring and Evaluation, Legal, Communication, and Salaries.

35

Your commitment is carefully stored on our blockchain ledger, ensuring
traceability and transparency, with no double-counting, ever. We've included a
breakdown of how your credits are spent across PCX’s operations, from collection
to processing.

Recyclable plastics are sent to facilities
where they are converted to reusable
plastic material.

Plastics which cannot be recycled due to
limited infrastructure are sent to facilities
that transform waste materials to more
useful or valuable products.

100

TONNES OF DIVERTED
WASTE

End-of-life plastics are sent to partners who
use plastics as an alternative fuel to coal in
waste-to-energy operations.

Waste Management Fund,
Education Fund, Negative Tonnage Fund.

en the information cont PCX | What We Do
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(Holistic Approach in Tackling Plastics and A Circular Economy)
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TOMRA

Holistic Approach in

Tackling Plastics and A Circular Economy
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Let’s work together
to create new

habits for managing
our waste.

Publicly listed on Oslo Stock Exchange (OSEBX: TOM)

UL K TOMRA

GLOBALLY REVENUES IN 2021

10.9

TOMRA COLLECTION TOMRA RECYCLING MINING TOMRA FOOD

REVERSE MATERIAL RECYCLING MINING PROCESSED FRESH
VENDING RECOVERY FOOD FOOD
K TOMRA
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Our Commitment
by 2030

40%

of post-consumer plastic
packaging collected for
recycling

30%

of post-consumer plastic
packaging is recycled in
a closed-loop

5 TOMRA

The Holistic
Resource System

Integration of existing waste
management practices and
designed to respond to
regional challenges

NOW 2030
: : CURRENT
20 : . WASTE SYSTEM
’ . A
1 N\ &

Separate collection
of material

1.4 billion
tonnes CO2e en \
/ "ok
g @l

. Mixed waste
. . . mission savings M
Net GHG Emissions . . 0.73billion sorting
(Billign Tonnes CO,¢) U B

: . :  tonnesCO2e

-0.5 Global residual

Emission savings waste treatment

! 0.63billion

-1.0 -. tonnes CO2e \
2

2030 scenario for Sf)uuc Waste in the Net-Zero
.. .. Century: How Better Waste
municipal waste GHG emissions

Management Practices Can

Global Emissions Savings

30 % increase on World Bank Contribute to Reducing Global s
- o ; s
projections (excluding biogenic CO,) MJ;VZEZI'“M“"* unomia 2.76 bllllon

tonnes C02e
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Holistic Resource Systems

Deposit Return Mixed Waste
System Collection/Sorting

Deposit Return System

Pays price + deposit amount :

A
A,
Retailer Retaller purchases beverage Filler/bottler/importer
from filler/importer [}
.

i
i
Material |
i

Deposit + EPR fee !
+ sales data

Return data

J . !
Consumer returns empty : Retaller Relmbursment of deposit Central organisation/ Material |
beverage container to a retail . amount pald out by store/ clearing house Revenue |
location and receives deposit : depot, and payment of handling

fee per container received
= N .

..................................................... »

For: Beverage Containers - plastic, metal and glass




Deposit Return
System

Delivers: average of 90%
collection rates and highest
recycling content possible

Significantly Reduces Litter
Drives Circular Economy

Norway:

92% collection of PET bottles
Ready to provide the market
with 80% recycled content

£ TOMRA

Separate
Collections

Materials separated from residual
waste at source and collected in
single stream

TEXTILES

Post-consumer apparel and
industry scrap

Separate Deposit Return

Collection* System
100 100
Virgin PET Bottles Virgin PET Bottles
v v
outof100 out of 100
bottles collected botties collected

l :

New bottles made
with recycled
content

New bottles made
with recycled
content

s, S
Yotem i man 9

eat, T
o0 o
¥ stem with matw'e 1"

* Non-deposit containers. Collection rate based on 2017 European average. New bottles made
with recycled content are based on a 75 % recycling rate for PET in a closed-loop system

O
\| 5

ORGANIC PAPER

Food and garden waste Graphic, de-ink and packaging paper

E-WASTE GLASS

Electrical and electronic equipment, Glass packaging, cullet

household batteries
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Separate Collection of
PLASTICS
is not necessary

TEXTILES
Post-consumer apparel and
industry scrap

O
T

ORGANIC

Food and garden waste

E-WASTE

Electrical and electronic equipment,
household batteries

Circularity is in the Mix

[Circular plastic packaging in Norway — mapping of the value chain for plastic packaging], Report for Forum for Circular Plastic Packaging, Deloitte AS, April 2019.)

(Study “Sirkulzer

5

PAPER
Graphic, de-ink and packaging paper

GLASS

Glass packaging, cullet

i Norge - kartlegging av verdikjeden for




IVAR, NORWAY

AN EXAMPLE

A

garbage truck

rest waste plastics rest waste

The Holistic Recource System

“We’ve invested in waste sorting
plant. As a result, our region has
made a big step towards a
resource-efficient and
climate-friendly circular
economy.”

Rudolf Meissner
Chief advisor, IVAR IKS

Deposit Return Systems, Separate Collection Systems and Mixed Waste Systems triples its impact on GHG recycling rates.

DEPOSIT RETURN
SYSTEM

SEPARATE
COLLECTIONS

* Depending on circumstances for a given location.

S
g
5
2
7
g
5
:
3
i
&
¥
E




Closed Loop for Virgin-Like Material

Home care, personal care, automotive interior, etc.

Consumer

Retailer Mixed Waste

Collection

Producer
Plastic recovery

Advanced
Mechanical
Recycling

Extrusion

& Material &

color sorting

.....
.....

Deodorization

Shredding

Flake sorting Hot washing

ADVANCED MECHANICAL RECYCLING
DEMONSTRATION PLANT

TOMRA & Borealis to generate material for brand owners and
converters to qualify, validate and prove fit for use in their
applications

K TOMRA




Why a Holistic Resource System?

Maximum recovery of all materials through implementation of
deposit return systems, separate source collections and mixed waste sorting

co

Increased €O, footprint Meet quotas Higher efficiency of
resource efficiency disposal capacity

Key Driving Policy Elements:
90% separate collection of plastic beverage containers
55% recycling of plastic packaging
Recycled content targets
65% target MSW utilization
Incentivize sorting before incineration and landfill

THANK YOU!
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(The Introduction of EPR: Tackling Plastic Packaging Waste in East

and Southeast Asia through International Cooperation)
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Rethinking Plastics

Circular Economy Solutions to Marine Litter

ISWA, 22 September 2022

The introduction of EPR: Tackling plastic packaging waste in
East and Southeast Asia through international cooperation
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Co-funded by the European Union
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The Rethinking Plastics project

Objectives:

Co-funded by the European Union

Support the international aspects of the
European Union’s (EU) Plastics Strategy in
East and Southeast Asia by

strengthening EU cooperation with the
countries in the region on the topics of circular
economy, plastic waste and marine litter
reduction.

Transition to sustainable consumption and
production of plastic and thereby contribute to
significantly reduce marine litter while including
EU approaches, policies and business models.

Economy Solution:

! Rethinking Plastics
o Circular y S s to Marine Litter

o ad®
o

oL ¥

EU PLASTICSSTRATEGY

>
M .’ "~ r ‘o
=4 * 4

b

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 2
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The Rethinking Plastics project

General information:

Funding: EU and German Federal Ministry
for Economic Cooperation and Development
(BMZ), 10 Mio. EUR

Duration: May 2019 — October 2022

Project countries: China, Indonesia, Japan,
Philippines, Singapore, Thailand, Vietham

Implementation: GIZ and Expertise France
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« Rethinking Plastics
Circular Economy Solutions to Marine Litter
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Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 3
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Economy Solution:
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Co-funded by the European Union DEUTSCHE ZUSAMMENARBELT @%

Areas of action

Policy dialogues between Improvement of plastic Sustainable consumption
EU and partner countries waste management and production of plastic

Reducing litter from sea- Green public procurement Awareness raising and
based sources (Japan and Singapore) communication

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 4
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Co-funded by the European Union DEUTSCHE ZUSAMMENARBETT . )

Improving waste management — our focus

* Contribute to the improvement of plastic waste
management according to the waste hierarchy,
mainly covering approaches for waste segregation ' 1]
at source, collection, sorting and recycling. "

» Fostering regional exchange and policy dialogues

» Providing technical assistance at national and potentially local
level through advisory services, through e.g. workshops, studies
and/or policy briefs.

» Implementing 8 pilot projects, with close link to ongoing policy
dialogues and processes.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 5
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Co-funded by the European Union

Extended Producer Responsibility (EPR) for packaging

Why EPR?

» EPR is a proven policy instrument to enhance
the interaction between stakeholders along
packaging value chains, including plastic
packaging, and to contribute to higher collection
and recycling rates. In practice, EPR involves
producers to take responsibility for collecting
end-of-life products and for sorting them before
their final treatment — ideally — recycling.

» Knowledge and understanding of EPR as well as the political willingness diverged
between the project countries but ongoing developments could be seen in all of
them.

» The ‘EU Directive 94/62/EC on packaging and packaging waste’ and the ‘EU Waste
Framework Directive 2008/98/EC’ serve as European policy examples.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 6

Plastics
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EUTSCHE ZUSAMMENARBELT

Co-funded by the European Union

Activities focussing on EPR for packaging

+ Support of EPR establishment in the project countries by e.g.
providing know-how, delivering studies and policy briefs, and
facilitating exchange between policy and business stakeholders,
incl. national and international experts.

+  Support of the development of the ‘EPR for Packaging Toolbox’ of
the PREVENT Waste Alliance and translation into Bahasa
Indonesia, Chinese, Thai and Vietnamese, ensuring that concepts @
and information are fitting and understandable in the countries’
contexts.

+ Series of webinars and technical exchanges between the project
countries to discuss relevant topics regarding their current steps
towards the introduction of EPR in their respective countries, incl.
EPR examples from the region and around the world.

+ Pilot projects that revealed data and insights for the setup of EPR.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 7
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EPR and international cooperation (1)

*  Momentum: in the context of an upcoming
international legally binding agreement by 2024, EPR
appears as an increasingly attractive instrument to
avoid waste pollution and setup a circular economy.

+ Global transition: Regulations are being developed
on all continents and in countries with significant EPR
experience, regulations are being refined and
improved through the introduction of additional
mechanisms, such as modulated fees, mandates to
minimum recycled content, etc.

* Acceleration: Countries in the process of designing
an EPR regulatory framework have the opportunity to
leapfrog to a practical and effective design, leveraging
over 30 years of experience of the pioneering
countries.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 8
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Co-funded by the European Union

EPR and international cooperation (2)

* Options: Countries can compare the merits of EPR to
other financing options, which have been developed,
e.g. plastic credits or environmental funds,
considering them as an alternative, complement or
precursor to EPR, or entirely dismissing them.

+ Exchange: EPR is a complex concept that may raise
many questions, doubts and even fears. Besides
awareness raising and capacity building, a dialogue
platform for stakeholders from the different sectors
helps addressing issues and developing consensus.
Regular communication between the East and
Southeast Asian countries could be helpful.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 9
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Co-funded by the European Union

Key learnings

. Comp!’ehensiven_ess and accuracy of _definitions
establish the basis for unequivocal assignment of
roles & responsibilities.

* Definitions should seek to prevent confusion
between participating stakeholders.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 10
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Co-funded by the European Union

Key learnings

« Distinguishing collection, sorting, recycling,
e recovery and other end-of-life treatment would be
responsibi- relevant for calculating ‘recycling rates’. Assigning

lities those roles to designated stakeholders will
increase legibility and enforceability.

Roles and

» Distinguishing producers, importers and brand
owners (PIBO) is crucial to really cover everyone
who is responsible for putting packaging on the
market.

®

~N

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 11
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Key learnings

PRO set-up )

x4 * german
cooperation

Co-funded by the European Union

Key learnings

Design of
financial

flow, fees,
payments

*
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PRO can coexist with alternative compliance methods, offering
compliance flexibility to producers. However, this requires more
supervision from the enforcement authority as it might be less
obvious to ensure that any given producer is fulfilling its
obligations.

A voluntary PRO can be a good precursor to mandatory EPR,
as it allows to bring producers together, develop awareness and
to conduct initial operations, generating results and building
know-how.

Competition can be considered as development accelerator and
efficiency driver.

National and international investment in PROs, e.g. by
experienced international PRO operators, is recommended.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 12
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Diversity of compliance methods may lead to producers
opting to the most affordable one. In order to incentivise
the creation of PROs and private initiative in countries
allowing such diversity, the policy makers should make
sure that joining a compliance scheme is not less
attractive than having the compliance obligation fulfilled
by the state-run body.

Diverse membership tiers create a risk of unequitable
contribution of producers, depending on the tier they opt
for. While this is acceptable under a voluntary system,
equitable contribution (i.e. in proportion of market share)
should be achieved in a mandatory EPR system.

If producers are not easy to identify in geographically
limited deployment, retailers might be considered as a
proxy.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 13
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Key learnings

Establish * Registration is a cornerstone of an effective ERP
stablish- system. All producers (admittedly over a certain sales
ment of threshold) should register and report their sales.

register of « Similarly, waste operators should also register and
obliged report, either directly or via the PRO they are contracted
with. An EPR registry is the first step towards a

companies successful implementation of EPR.

 The registry can be even implemented before the
PRO(s) have started working efficiently. The data of this
registry is a crucial input for creating the business

E‘ models of the PROs.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 14
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Co-funded by the European Union

Key learnings

+ It takes time to develop binding regulations and
Design of work should start early, even in the case there is a
deliberate intention to operate initially on a
voluntary basis.

regulatory
framework

« There is merit in establishing a common
framework for several EPR product categories, as
it increases legibility, facilitates supervision and
reduces administrative burden for producers
exposed to several product categories.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 15
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Co-funded by the European Union ~ DEUTSCHE ZUSAMM NARBEIT

Key learnings

Collection of

packaging
waste

e german

Co-funded by the European Union

Key learnings

Sorting and
treatment

of packaging
waste

*
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Collection and recycling targets should be set at a
sufficiently granular level to ensure that each plastic of
concern will have its specific target. In other terms, it should
not be allowed to fulfil a flexible plastics collection target
with PET for instance.

Additionally, incentive mechanisms should be considered to
render the collection of low/no value waste by waste
collectors, including the informal pickers.

Leveraging pre-existing logistic networks such as waste
banks in Indonesia, Salengs and junk shops in Thailand or
distributors (like for mulch films in China) can help
accelerating ramp-up.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 16
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A clear regulatory framework, combining clear assignment
of roles and responsibilities and binding collection, recycling
and recovery targets, will create the necessary visibility and
legal security to investors, national and foreign alike.

PRO may play a role in facilitating such investment, for
instance via contracts long enough to give ROI confidence
to investors.

Recovery should be defined and admitted as an option for
packaging for which there is no recycling solution

Assessing the need of sorting guidelines for waste banks (in
Indonesia) and Salengs and junk shops (in Thailand) should
be considered.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 17
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Key learnings

. . . * Waste banks and junk shops may be considered to
Incentivising disseminate sorting guidelines to the population (awareness
waste campaigns) and the informal pickers in their caption area.

separation * A Deposit Return System (DRS) is considered in China for
at source mulch films, in order to incentivise farmers to bring back
their waste to the distributor.

* Besides the segregated, recyclable plastic packaging,
incentives should be set for the collection of multilayer
packaging (MLP). This can be financed with EPR funds
and/or with plastic credit schemes. However, source
segregation is only effective if the required treatment
capacities are available.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 18
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Key learnings

* PRO may play a role in the integration of the informal sector
through enforcement of a remuneration based on work done
(time-driven) rather than material (value-driven).

Involvement

of informal

e PRO can also set incentives to the informal sector for
sector

collecting multilayer packaging (MLP) waste.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 19
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Key learnings

Ensuring e Technical standards are needed for the development of quality recyclates
that are expected to meet the market demand. Specific design

h|gh qua“ty requirements could be added in the regulations, such as for instance
. minimum recycled content, which would also boost the demand for
recycllng recyclates. In the case of mulch films, a minimum thickness requirement

would make the product more durable and facilitate recycling.

and
increasing
recyclability

e Besides the required standards, the necessary recycling infrastructure is
needed. National and international investors and operators should be
incentivized to build the required recycling infrastructure. In all countries
that were analysed a significant lack of treatment capacity has been
identified. This lack of treatment capacity is a risk for any successful EPR
implementation in Southeast Asia. This has been described in detail in the
Recycling Handbook that was written for Vietnam.

e In addition, it should be considered to also set up the required capacity for
non-recyclable plastic packaging waste (multilayer packaging, MLP). This
can be pre-treatment facilities for co-processing or waste-to-energy
facilities. Again, private national and international investors and operators
can play a vital role here.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 20
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Key learnings

e Consider promoting the concept of nation-wide PRO and
. make alternative options financially less attractive in order
private to increase producer involvement in a PRO.

Ensuring

sector

o Developing a voluntary PRO should be considered as an
engagement initial step when preparing for mandatory EPR. Encourage
the private sector, nationally and internationally, to operate
(and invest in) PROs.

e Whereas a monopoly of just one non-profit PRO can make
sense, there is a good experience with privately operated
PROs in competition with each other. Then the main
requirement for a success is a transparent and efficient
EPR registry, evenly enforced targets and standards, and
the control by the authorities.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 21

90



ke i Rethinking Plastics
german g | y IS Eeeen GircuarEconomy Soisionst Marina e

cooperation =m  GROUPE AFD % 30
EUTSCHE ZUSAMMENARBELT »

Co-funded by the European Union

Key learnings

e A dialogue platform for stakeholders helps addressing

Strengthen issues and developing consensus. The platform should be
collaboration comprised of policy makers, obligated (or to be obligated)
companies, waste management operators, academia and
NGOs. This dialogue platform or expert working group
should be maintained in the long run. It might be useful to
also have a direct communication between the East and
Southeast Asian countries on a regular basis.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 22
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Key learnings

e EPR is a complex concept that may raise many questions,

doubts and even fears. To address these issues, awareness
building needs to be built and developed. Raising awareness in
public sector contributes to better policy drafting, whereas
educating private stakeholders ensures better
understanding of the roles, obligations and benefits of
compliance.

Capacity

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 23
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Recommendations for EPR implementation (1)

» While EPR is most successful as a mandatory regulatory
framework, voluntary collective initiatives such as a PRO
creation by the private sector should be encouraged. Pilots
could be considered for gaining knowledge over the waste
flows and the operational processes.

» Meanwhile, work on the development of a binding framework
should be developed early on, as it takes time.

» The PRO model has demonstrated its performance repeatedly.
The co-existence of alternative compliance methods, like for
instance contribution to a Environmental Protection Fund,
should not “threaten by design” the development and success
of PROs (but offering a more affordable but less operationally
effective way of compliance).
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Recommendations for EPR implementation (2)

» The informal sector is a key stakeholder in the project
countries and practical inclusion of their legacy operation in the
EPR system will reduce resistance and shorten the ramp-up
phase. However, incentives have to be developed for the
management of low or no value waste.

» Targets and pricing should be sufficiently granular to promote
the collection and recycling of each material of concern and
discouraging opportunistic collection of easy to collect or
valuable waste at the detriment of other waste.

» Consideration should be given to data collection and
management as it is necessary to successfully manage an
EPR system.

Rethinking Plastics — Circular Economy Solutions to Marine Litter | 13.09.2022 | Page 25
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If you would like to learn more and/or download our publications, please visit
our website: https.//rethinkingplastics.eu/

THANK YOU !
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Y % ( 7\4// \;\\;\6\/‘)&;\\( \Q_//

Contacts: Elena Rabbow, GIZ, elena.rabbow@giz.de
Christophe Pautrat, Landbell Group, c.pautrat@landbellgroup.com
Sebastian Frisch, BlackForest Solutions, s.frisch@bfgroup.org

58



PRI — B A YR e T &

(Recupera: Reverse Logistics Program for Packaging in General)
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€2 Pragma Pragma

YR Recupera

We act as a link connecting
people to make a
sustainable planet.

ISWA 207

Don’'t waste our future
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About us

We are connected to the
global challenges to face
climate change.

We develop sustainable solutions for reverse
logistics, circular economy and projects that
generate a positive impact on society.

We participated intensively in the
implementation of the National
Solid Waste Policy (PNRS).

We work to engage society in reducing
waste generation and recovering
recyclable materials.

Brazil

82.5
million tons of

waste generated
a year

<4

oeen ZAGATI

Abrelpe, 2021,




Brazil

million tons «
are disposed ‘
|nadequate|y

800 thousand
waste pickers work
informally in Brazil
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million | thousand

tons could job opportunities
be recyclable missed

Our reverse
logistic's solution

62

billion
wasted
a year

Recupera

Programa de
Logistica Reversa




Permanent, structuring and
compliance initiative

i

Destination of post-consumer
packaging for recycling

R

Recupera

Permanent, structuring and
compliance initiative

i

Destination of post-consumer
packaging for recycling

Efficient solution for
companies to comply
with PNRS

Recupera




Permanent, structuring and
compliance initiative

ol

Destination of post-consumer
packaging for recycling

Efficient solution for
companies to comply
with PNRS

Recupera
N
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According to the current
legislation

Permanent, structuring and
compliance initiative

ol

Destination of post-consumer
packaging for recycling

Efficient solution for
companies to comply
with PNRS

Recupera

.9

. oo

Priority partnership with According to the current
waste pickers organization legislation




Permanent, structuring and
compliance initiative

ol

Destination of post-consumer
packaging for recycling

) E

We invest directly in waste picker Efficient solution for
organizations, strengthening the companies to comply

base of the recycling chain with PNRS

Recupera

9

!*
@ vlv

Priority partnership with According to the current
waste pickers organization legislation

Our program contributes to
increase the amount of waste
that is destined for recycling in
Brazil, facing climate change.




Some of our structuring investments

"

i
’ A%8
Ay

Motor tricycle J L Hydraulic press machine

Our reach

The Programa Recupera reach all states and
the Federal District;

The first reverse logistics structuring program
to act in all Brazilian states;

Today, 177 waste picker organizations are
partners of Recupera.




Recupera’'s numbers 120 thousand

PY tons recovered

100%

of the states in Brazil

250

waste pickers’ organizations

Instituto

¢> Pragma Pragma

U2 Recupera

Come and be part of
this change!

Thank you

More than 600

costumers

150

municipalities

5 thousand

waste pickers

Pragma | Solugdes Sustentaveis - pragma.eco.br

¢ Dione Manetti - CEO
dione@pragma.eco.br
parcerias@pragma.eco.br
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(What are the Objectives of ISO/TC 297 and How Can Standards Help
Improve RCV Safety and Performance?)
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What are the objectives of ISO/TC 2977

How can standards help improve waste collection and transportation

management safety and performance?

Frank Diedrich, Managing Director of EUnited Municipal Equipment & Chair of ISO/TC297

ISWA Singapore, 2022-09-21

Presented by ISO/TC 297
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About EUnited
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ISO/TC 297 — Participants & Projects

Germany:
ISO 24162

China:
ISO/WD 13155
1 NWIP

;’ i

g A v Japan:
¢ ISOITS 24159
What about th R - % SO 24160

rest of the world? &

Singapore:
ISO 24161

3 Standards published
2 Standards under development

I PARTICIPATING MEMBERS(19) 1 Working Draft I OBSERVING MEMBERS(18)
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ISO/TC 297 — Scope

Waste collection and transportation management

Services Terminology
procedures :

Environmental ..

aspects Standardization of machines, equipment

and management systems for collection,
temporary storage and transportation of
VVVVVV solid and sanitary liquid waste and
Safety & recyclgbles
ergonomic aspects

Data Quality
management
Logistical
aspects

Performance

. Technology

' Maintenance

Do you know the difference between a
rotating plate and a compression plate?

ISO 24159, Refuse collection vehicles —
Safety of manual and rear-loaded refuse collection vehicles

SRR = ... applies to manual and rear-loaded RCVs with rotating plate
\ e

@

loading systems, compression plate loading systems and rotating

3 drum loading systems
Figure 1 — Rotating plate (3) Ibading system

these vehicles

Figure 2 — Compression plate (3) loading system

70

= ... provides general requirements, recommendations and
examples of safety methods to ensure the safety of operation of

= ... applies to the design and manufacture of manual and rear-
loaded RCVs to ensure that they can be operated, adjusted and
maintained such that they function properly.

T
IS0
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Do you know what diameter the drainage hole
to the leachate tank must have?

Key
1 leachate tank
2 drainage hole

3 leachate tank door installed on tailgate

Figure A.5 — Leachate tank (example)

©1S0

ISO 24160, Refuse collection vehicles —
Waste odour and leachate prevention and control

... provides support, advice and guidance to the owners of RCVs,
waste service providers, vehicle manufacturers, suppliers,
maintenance providers, consultants, authorities and others.

... specifies methods for preventing the spread of waste odour
and the leakage of leachate during the collection and
transportation of waste in refuse collection vehicles (RCVs),

T

Do you know how many waste categories are

defined in 1ISO 241617

municipal solid waste bulky waste

industrial sludge incinerable waste

glass waste

pathogenic waste

manufacturing waste
wood waste

paper waste

post-consumer waste horticultural waste
organic waste incineration bottom ash
litter e-waste

packaging waste biomass

non-ferrous metals incineration fly ash

municipal solid waste agricultural waste

refuse hazardous waste

food waste waste tyres

municipal sewage sludge household waste

recyclable
construction and demolition waste

ferrous scrap metals general waste

industrial waste

— 33

71

ISO 24161, Waste collection and
transportation management —
Vocabulary

... defines terms that are commonly used
in the area of waste collection and
transportation management.



Do you know what VECTO stands for?

which is a simulation tool that has been developed by the European
Commission for determination of CO, emissions and fuel consumption

VECTO means “Vehicle Energy Consumption Calculation Tool” “ﬁ | H :
from heavy duty vehicles. u/ I

ISO 24162, Test method for energy consumption of refuse collection vehicles

= ... specifies a uniform, reproducible test procedure for various drive units, chassis,
superstructures and lifting devices for refuse collection vehicles, with which a comparison can
be made for energy consumption.

= .. defines criteria for a test track and it serves to define data for a software calculation tool,
e.g. VECTO).

T

Do you know how many different types of waste
container pick-up systems are used in the world?

Wy

Four chains skip pick-up system
Comb pick-up system

Trunnion pick-up system
Skip pick-up system

Pocket pick-up system

Diamond pick-up system

BG pick-up system

Well, we don't know either!

That is why we start a new wp SO/AWI 13155, Refuse Collection Vehicles — Terminology
standardisation project of Main Functional Components & Performance Indicators

TN
9 ISO
-
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ISO/TC 297 — What is the future?

Waste collection and transportation management

ISO/TC 297/WG 2

(L e e e Waste collection and

Terminology transport vehicles
ISO/TC 297/WG 7
Sewage system cleaning Active and planned ISO/TC 297/WG 3
and suction vehicles and working groups Services
mobile equipment
ISO/TC 297/WG 6 ISO/TC 297/WG 4
Data Management I1SO/TC 297/WG 5 Suction systems

Containers and bins

ISO/TC 297 — What will be the future topics?

N
Waste collection Alternative drives Autonomous
on demand operation

New environmental Virtual services Atrtificial
aspects Intelligence

© Pexels
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ISO/TC 297 — Standards help ...

. ... to make waste collection ... to make future
.. in the procurement ... .
and transport ... technologies...
.. to be able to compare - .
: . ... more efficient ... available
equipment with each other
.. to choose the right .
: . more ergonomic ... acceptable
equipment
.. to make the right decision ... more safe ... applicable

T
IS0
o

Benefits for customers/users

Compatiblity
- Components fit and function
Information fogether.
Users have access to
important information on o™ Easy Handling
product use S The needs of the user take
and characteristics. o

priority.

Saving Durability
Resources D Standards make
Resources are products more robust

used effectively. and durable.
Safety
Data Standards ensure products
Protection are safe to use.

Personal data
are protected.

Accessibility =N
Products are accessible to all consumers.
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We are looking forward to your ideas...
...and invite you to join us

Thank you!

Frank Diedrich, Managing Director of EUnited Municipal Equipment & Chair of ISO/TC297

Presented by ISO/TC 297

T
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o
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(Why is it Essential to Harmonize Terms & Definitions for Waste

Collection and Transportation?)

B (AR IR SR - DA — BRI - B
FOEBE A B SO BB SRR - BIAIERREREY) « 36 - S -
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. Singapore
Enterprise & Standards
Singapore Council

Why is it essential to harmonise
terms & definitions for waste
collection and transportation?

Ms Melissa Tan

Convenor of ISO/TC 297 Working Group 1

Deputy Chair of Technical Committee for Circularity of Materials
Chief Executive Officer, Wah & Hua Pte Ltd

ISWA Congress

21 September 2022

SCIC Standards
SINGAPORE CHEMICAL Development
INDUSTRY COUNCIL orgqnisaﬁon
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What is a standard? & Singapore scIc  |Standards
Council INDUSTRY COUNCIL Organisation

A document that provides requirements, specifications, guidelines etc that can be
used consistently to ensure that products, processes & services are fit for purpose.

* An agreed way of doing something

Atool that helps companies interact effectively with stakeholders
Provides the means for market access

The bridge between innovation and the market

L —
This is why all your credit ...why you can print documents ...and easily make international
cards fit into foreign cash on your “Brand A” computer on calls to different countries
machines & ATMs when you aBrand D printer ... based on fixed country codes...
shop...
2
Singapore Standardisation Programme — & Singapore gcyc | Standards
Standards  fsArrciewen. | DEVElopmen
A private & public partnership D Council ~ | Organisation
Government
Industry .
agencies
Requests for new standards by
industry & government agencies
Singapore Standardisation Programme
administered by Enterprise Singapore Overseas
Devel t of standards b rts fi indust Adopt int tional standard standards
evelopment of standards by experts from industry, |, Adopt intemational standards .1 oraanisations
government agencies, IHLs and consumers where possible
(e.g. SO, IEC,
. CEN and BSI
Voluntary national standards )
(SS, TR and WA)

Stipulated as technical requirements

Adopted by Industry/enterprises by government agencies

Raise industry competitiveness Fulfill regulators’
& productivity requirements

National and international standards are developed based on the principles of
transparency, openness, impartiality, consensus, market relevance and coherence
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Structure of Singapore Standards Council & Singopore scrc | Slondards
@ COUI’\C“ INDUSTRY COUNCIL organisaﬁon

Singapore
g Standards - .
Council Coordinating Committees (CC)
Mr Robert Chew 0 @
. A SSC Council Chairman
Partner, iGlobe Partners

Smart Nation Cybersecurity Silver Industry

Mr Tay Jih-Hsin
SSC Council Deputy Chairman
' < - Managing Director, Swee Hin Power Systems Pte Ltd Standards Promotion Committee

DO

Biomedical  Building & Chemical Electrical \ Environment
& Health  Construction & Electronic \ & Resourcey

Food Information Manufacturing Quality Services Trade &  Transportation
Technology & Safety Connectivity

180 Working Groups (WG)

Key priorities of Environment and Resources &
Standards Committee (ERSC)

Singapore Standards
Sfcgdards SINGACPO;E CHEMICAL DeVelt_)pn:leni
Council WplsTRYCOUNCL | Organisation

1) Energy Management

2) Energy Savings Methodologies
3) Renewable Energy Certificates
4) Rotating Electrical Machines

1) Solid Recovered Fuel
2) Waste Collection and Sustainable
Transportation Management Circularity of s
3) Circular Economy Materials
4) Sustainable Packaging
5) Biochar

1) Water Efficiency Management 1) Environmental Management
2) Water Efficient Product Environmental Systems
3) Water Quality Management 2) Greenhouse Gas and Product
4) Industrial water Reuse Life Cycle Assessment
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Technical Committee for Circularity of & Singapore gcIC | Stondords

Standards SINGAPORE CHEMICAL Development

Materials Council Organisation

+ Standardisation processes, products
and services that close the solid waste
loop as well as facilitate material and
resource circularity.

» Looks into the concept of “Reduce,

Reuse & Recover”. Exploring standardisation

needs for e-waste & plastics
recycling

3 main waste streams

Solid Waste Management

Packaging waste
(including plastics)

6
. . & Singapore Standards
Standards supporting waste management industry Standards e s | Development
Council Organisation
Waste Generation Transportation Processes Disposal
Food Waste Management for AL " " P "
N i Waste Collection & Transportation 2y Solid Recovered Fuels
‘ % Food Processing/ Manufacturing Management (ISO/TC 297) (1SOITC 300) ’
. Food Waste Management for Refuse Collection Vehicles — ificati i
S Food Retail, Wholesale and General Requirements and Safety ipfi?:l‘:::?:nfgrHcoonTc':ﬂts‘:rgsed n

Distribution Requirements 9!

TR on Sustainable Packaging Mobile Waste and Recycling A Specification for Aggregates for

(under development) Containers Concrete

Specification for Moulded 1 N
a Thermoplastic Refuse Bins M Pollution Control ’
i , Pneumatic Waste Conveyance
System
@ Hazard C ication for | Cl i & Dangerous Goods ’
Standards eshop A '{Eﬁﬁ- Hazardous Waste Management
“
n Management of End-of-life ICT Equipment ]
'-U‘ Terminology for Waste Collection and Transportation Management
[ b £ @ I Circular Economy (ISO/TC 323) ] 7
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Singapore
&Stq?\dzrds
Council

Upcoming ISO 24161

Waste collection and
transportation management -
Vocabulary

Standards

§GCOICC EEEEEE Development
DUSTRY COUN Organisation
H i Standard
Purpose of ISO 24161 Waste collection and D Sindcpess SCIC, | | Bevdicpment

Council ! Nk | Organisation

transportation management - Vocabulary

Enable user to understand the scope of work of ISO/TC
297 and is the source document for the terms and
definition of ISO/TC 297

Harmonised terms and definitions will serve as a basis
for a common language for regulations, standards,
academia, research and training in the waste
management industry

80



Multi-country experts participating in development &

of ISO 24161

ISO/TC 297/WG 1

Participating
Members

Si
e 8594 2014
Council il -

SINGAPORE STANDARD
Terminology for waste management

Belgium
China
Germany
Japan
Republic of Korea
Singapore
Sweden

Timeline for development of ISO 24161

N
y
o
c

N
o
a
©

18 Nov
2019

1st1ISO WG
Meeting

@

Project Approval

25 May 9&11
2022 May 2022

g

8t ISO WG
Meeting

14 Jul 2022 — 8 Sep 2022

B
&b

Final Draft International Standard
Ballot

>
~

Wi

7" 1ISO WG
Meeting

18 Jan
2021

Council

'
- e

ISO/TC 297 Working Group 1, Nov 2019, Tokyo

Singapore
qu?'ndards
Council

A

Singapore
Stagdgrds

USTRY GOUNCIL

SINGAPORE CHEMICAL
INDUSTRY COU

29 Jan 2021 — 27 Mar 2021

A %
5t ISO WG Committee Draft
Meeting Ballot
11 May
16 Nov 2021 - 18 Feb 2022 D 2021
i
88
Draft International Standard 6" ISO WG
Ballot Meeting

19 Sep

2022

2
Lrt)

Promote standards at ISWA
World Congress

81

End 2022

Publication

Standards
SINGAPORE CHEMICAL Devel?pmen'
o Organisation

10

Standards
Development
Organisation

11



& Singapore g Standards
Standards  Shearore cremcar Deve|9pmen|
Council WolstRYGOUNGL | Organisation

Scope of upcoming ISO 24161

Defines terms that
are commonly used
in the area of waste
collection and
transportation

Aims to align

terminologies used
internationally

12

. & Singapore gfcncfords .
Vocabulary structure of upcoming ISO 24161 Standards By | Bevelopmen

Vocabulary

Collection and
Transportation

Waste
Management

Waste
management
and policy

Waste
category

Waste
management

facility and
process

Personnel

Vehicles and
associate
equipment

Storage and

collection

13



Standards
Development
Organisation

Examples of key vocabularies &g}gggglgég SCIC .
ounci

+ IS0 24161 took into account the 3R concept (reduce, reuse recycle)

+ Examples of terms and definitions for “Waste management” include:

7 » “recycling”
waste treatment Yeinng “disposal’

“disposal facility”

“waste treatment “material recovery”
facility” “recycling facility”

14

Examples of key vocabularies 2 Singapote SCIC ., [Bevelopment
COUI’\C“ INDUSTRY COUNCIL Organlsahon

* Includes vocabularies complementary to standards under ISO/TC 297/WG 2
Waste collection and transport vehicles

+ Examples of terms and definitions for “Collection and transportation” include:
Refuse collection vehicle

Direct refuse collection

Indirect refuse collection

Hooklift loader, front loader, top loader

DN NN

15
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& Singapore CI Standards

Benefits of upcoming ISO 24161 Standards g | Development
()
<~ | Minimise ambiguity
~
()
<~ | Minimise confusion
~
(T
4 Minimise misunderstanding of terms used in the waste management
-

industry

16

Singapore
z Sta?\dgrds Thank You

www.enterprisesg.gov.sg/
CO U nC I I quality-standards/standards

This material contains confi fficial |nforma| on material from this docu men( shall be reproduced,
but

jepublished, uploaded, posted, transmitted istributed in any way without the prior written consent of Singapore Standards Council.
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(Collecting Organics — Smart Bins and Stupid People?)
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Practical experiences in changing social
behaviour by applying digitalisation to
MSW collection

Session Theme: Session 2: Making Waste Management Sexy & Intelligent through Robotics and Digitalisation

Collecting Organics — Smart Bins and Stupid People?

ISWA 2022 - Singapore gy i
Dott. Marco Ricci - Jurgensen s s A SEPT

T 2022
Altereko sas 3 7

- 1
Peps I

Q'sw 2022 " - DON'T WAST :
& -“OURFUTURE~

La documentazione non pud essere utilizzata a scopi commerciali e di consulenza senza Iesplicita autorizzazione dellautor|

o altereko s X

85




About Altereko...

25 years of experience in planning MSW management, designing and up-grading of collection
and transport schemes, assessing recycling facilities (focus on composting), planning
comunication and participation initiatives, chairing multi-linguistic, multi-tasking working
groups or projects.

18 year foreign working experience as consulting expert focusing on issues related to solid
waste management. Extensive consultancy experience in the Solid Waste Sector — on Strategy
and Policy, Fees&Taxes, Separate collection schemes - , both in “advanced” and "low to middle
income’ countries in Europe, Latin America and Asia.

15 years experience cooperating with international organisation/agencies (as ECN-European
Compost Network, ACRR, EEA-European Environment Agency, Sweepnet-GIZ, SCOW).

o altereko ss

Waste Management Companies\italy

CV ‘ '!”f"!m p amia m@

o altereko

Public Authorities and Organisations\ltaly
provincla di gorizia
peovincle # gurize

A
E pokrajina gorica

MARCHE '

International Organisations

GET PISWA G EZHE @ SEER—" "

Internati clients and

o rith res @Hurce
4 abrelpe .yGeoClclos @ bl bl il
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Activities (outside Italy)

@2ltereko s

Modern MSW management in ltaly

AO0
col\eche
5(‘,\'\3‘“eS

5 @2ltereko s
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Why digitalisation and IT solution for MSW

collection?

oD

Q

zHOW
modsTRY4.0
TRANSFORMS THE

Optimise distribution of collection tools to
households and other waste producers

To track and locate collection tools on the
territory

To track and monitor users behaviour and
commitment towards separate collection and
recycling

To monitor collection services and optimise
collection routes

altereko ss 6

Why digitalisation and IT solution for MSW

collection?

- - e

-

5 uglge
S “,V.; .f

e Optimse distribution of collection tools to

households and other waste producers

To track and locate collection tools on the
territory

To track and monitor users behaviour and
commitment towards separate collection and
recycling

To monitor collection services and optimise
collection routes

o altereko s ,
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Optimse distribution of collection tools to
households and other waste producers

Number of Deliveries - 16 febbraio 2019

. e @ :L,: ”
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L
-
.
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a 0 e
KO <
o altereko ss
4t IR in Malta
Map
. e
-

® adllereKo sas
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4t IR in Malta

MiP

= Dashboard

Statistics

Map

All Events

Clients

New Client

Bins per Property

Delivery Events

Statistics

a Eeh <

4 > 132 \ A - . 1l-Egura
Logout s 4 \ fm;. Gdid & -

: Haz-Zabba% %

o altereko s

Why digitalisation and IT solution for MSW
collection?

e Optimise distribution of collection tools to
households and other waste producers

e To track and locate collection tools on the
territory

e To track and monitor users behavior and
commitment towards separate collection and
recycling

* To monitor collection services and optimise
collection routes

o altereko s "
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The municipality of Sommacampagna (VR)

e 15’000 inhabitants

* MSW collection service by a Private
contractor

* Municipalty controlls the service-
provider

* Pioneer municipality in separate
collection since the ‘90

* PAYT: yes

altereko s

The municipality of Sommacampagna (VR)

e 15’000 inhabitants

* MSW collection service by a Private
contractor

e Municipalty controlls the service-
provider

* Pioneer municipality in separate
collection since the ‘90

* PAYT: yes P e

Q'

008 &
R [

. altereko s
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20 years of MSW management

Comune di Sommacampagna - MSW data tpa

9.000

8.000

7.000

6.000

5.000

tpa

4.000

3.000

2.000

1.000

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

= MSW disposed/eliminated = Separate collection/recycling

@2/1ereko

The 4" industrial revolution applied in 2015

Expectations

e Increase separate collection & drop residual waste

e Trace/Verify collection routes

e Feedback on the amounts of residual waste delivered by each waste-producer (households)
e Survey of the use of the collection of food-waste

e Set up a “buffer/emergency” option for residual waste

@ 2/1ereko s«
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Summer 2015: new collection tools for residual
waste

e 1x40 liter per family
e TAG RFID

e Collection services are
traced

e Collection frequencies are
reduced to 1/2weeks

altereko s

Hardware on board during collection service

Low-cost small truck are used for door-to-door collection

Microchip serial code are automatically detected
during normal empting operation. No extra work
for the operator

e ANTENNA
| GPS/GPRS CONTROLLER ————

altereko sas
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Tracking of collection services

*Collection datas are visible on real time on wed wsing 2
@AI,TARES teptop, tabiet, smertphone etc.etc
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altereko s

Collection services and frequencies

Collection Years Year
scheme 2000->2014 2015 >
Residual Kerbside & bags 1/week Buckets with 1/2weeks
Coll.Center RFID O
Coll.center
Food kerbside Buckets 2/week Buckets with 2/week
waste RFID 2
v Paper & Kerbside & | Lose/cardbo 1/week Buckets 1/month
y = < Card Coll.Center | ard boxes
T \ Qﬁfa”": Plastics Kerbside & | Transparent | 1/ week | Transparent | 1/2weeks
Coll.Center bags bags
Glass Kerbside & Buckets 1/month Buckets 1/month
Coll.Center

& 2/tereko s
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The change in the behavior of households

mRE .. R
s 1999 a v:/”
c“‘ ~F "- Q&t &P

@2/1ereko s

The change in the behavior of households

Secco: numero medio di svuotamenti per anno
per nucleo familiare da 1 a 6 persone

b HE Rt b

altereko s
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The change in the behavior of households

Reduction of waste arisings 2014/2017 * Residual waste dropped by -21%
Residual Waste Total MSW

- * Residual waste drops to 0.95kg/p/week

5% -

e Total MSW reduced by 4%
» Separate collection boost from 77% to 84%

-10%

-15%

* No contamination of recyclable waste

e PAYT scheme fully implemented and
accepted by population

-25%

& 2/Tereko s

Why digitalisation and IT solution for MSW
collection?

e Optimse distribution of collection tools to
households and other waste producers

* To track and locate collection tools on the
territory

e To track and monitor users behaviour and
commitment towards separate collection and
recycling

* To monitor collection services and optimise
collection routes

altereko sas 2
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Upgrading road container collection

e Asmart approach to apply
used identification and
PAYT with road container
collection (s)

& a ltere ko 3

The change in the behavior of households

* WYGINWYE ) NI \
Y v\ N

\ v \

* Increase of waste littering : : : :
around the containers : : : :

¢ Need for frequent clean \ \ \E y
\ v\ \

up 4 vV S 1

e Risk to contaminate l \ L‘-“‘-“‘--““‘:"‘.‘
separate collection (if bins  {"T2TI RIS ESECS=S2EEY N
still open-access) : y : @ 3

: \ \B \

y \ \E \

\ \ B k
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The lack of feedback to households

* What you loose?

e Waste check
e User feedback
e Operator €= user contact

altereko s s

Compare two approaches

Parma (DtD & PAYT) Brescia (RC & ID systems)

altereko s .
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Compare two approaches

Parma (DtD & PAYT) Brescia (RC & ID systems)

residual waste (kg/p/w) kitchen waste (kg/p/w) contaminants (%)
HParma ™ Brescia HParma ™ Brescia
Waste quantities , year 2017 Pt a |t e r e ko o 2

Why digitalisation and IT solution for MSW
collection?

* Optimse distribution of collection tools to
households and other waste producers

e To track and locate collection tools on the
territory

* To track and monitor users behaviour and
commitment towards separate collection and
recycling

¢ To monitor collection services and optimise
collection routes

@2ltereko s s
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ESA-Com District (IT) - 90.000 p, 19 Municip.

- e
P

* Door to door collection

* High sep. Collection and recycling
(82% in 2015)

* PAYT applied in all (but 2)
municipalities

* Monitoring of the separate collection
scheme for food waste

Obstriuzione del comuni In base agh oblettvi di raccolta diferenziata raggiunt - Anno 2015
Foete: ARPAV - Osservatoro Regionale Rifiuti,

& 2/Tereko s

ESA-Com District (IT) - 90.000 p, 19 Municip.

2015/2016

e hh equipped with a new 20 It caddy with UHF
Tag RFID

e Vehicles equipped with Controllers (i.e. Read
Tags and register GPS position)

e For monitoring only: wheight of each bucket
assessed

altereko sas
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A dashboard on collection

e Measure food waste »

18

delivered per type of bin s

14

20

Svuotamenti (N/anno) della FORSU
per tipo di utenza

Utenza non domestica l

18 |
16

14
12

e Measure frequency of o

10

food waste delivered per ’
size of household

Utenza con 6 0 pill I |
abitanti

o N & o

o N & o

ETS Utenza con 5 abitanti | |

Utenza con 4 abitanti |
100 7

231t
100
90 90
-w e 80 80 Utenza con 3 abitanti '
70 70
ESA-com o

€ ! Ambentali o P
” s0 s0 Utenza con 2 abitanti l
o™ w “0
Utenza con 1 abitante [ I

Source: Esacom 11-2016, Ecomondo 20 3
1200t 1201t 0 10 20 30 40

20 20
10 10

& 2/Tereko s 1

The change in the behavior of households

2016/2017

e Collection frequencies (buckets placed on
the curbside by HH) reduced by 1/3

e Collection routes optimised at about 5
min/1000 inhab (or 4-500 HH)

e Start-up of the separate collection of used
diapers with about 12 kg/HH send to SuU
recycling MISURA

L L L L L L L L4

2018 ot svotaments ] oo d 012 | e 8 20 ot o280 | oo g
. . w""“ﬁ;ﬁ:;:: 137¢ 112¢ s21€ 707¢
PAYT applied to both residual waste and FW
collectlon | Bidone do20Lt | Carrsllato do 1201t |m|
Costoa. Iggiuntivo servizit ico| 132€ | 7:2¢ | 152¢]

& 2/tereko s o
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The change in the behavior of households

2016/2017 2014/2015
e Collection frequencies (buckets placed on Test and Trial
the curbside by HH) reduced by 1/3
e Collection routes optimised at about 5

min/1000 inhab (or 4-500 HH)

 Start-up of the separate collection of usec 9 2016/2018
diapers with about 12 kg/HH send to
recycling

2015/2016

Apply smart tech to
collection service

Apply PAYT

2018

PAYT applied to both residual waste and FW Reduce MSW and increase
collection recycling

o altereko s "

Conclusions

e Smart bins enhance collection performances....
e ..provided consistent feedback to users.....

e Achieve positive change in user behavior (less residual
waste, more recyclables, better recycling)

e Smart tools alone do not increase consciousness in waste
producers.....

e and effects can worsen the situation (littering,
contamination of open bins)

e Waste and recycling is about people, not about waste, nor
about IT tools

o altereko s %
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Grazie !
Thank you

Marco Ricci-Juergensen
Altereko sas\Verona\ltaly
it.linkedin.com/in/riccieco

Altereko declina ogni responsabilita per qualsiasi uso scorretto delle informazioni contenute in questa pubblicazione.
Ogni riproduzione di questa pubblicazione parziale o totale in ogni forma e mezzo & vietata senza il permesso scritto di Altereko: in caso di riproduzione autorizzata, & necessario citare la fonte Altereko.it

La presente analisi & destinata esclusivamente al cliente: ogni diffusione della stessa & vietata e perseguibile a termini di legge.

@ 2/LE7EKO0 o
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(Benefits and Advantages of the Side Loading Municipal Solid Waste
Collection System)

EEVWEEC R —BAE S SETIE - SRR ER THEARY
TAERFAEZIREE © By 7 fem s /KPR i Learabing PR - (s ek
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SIDE LOADING WASTE
COLLECTION
CONTENUR

CONTENUR
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THE COMPANY

ESTABLISHED IN 1984, is one of the three (@ PRODUCTS: side loader containers,
major MSW containers manufacturers by rear loading bins, hook lift igloos,
turnover in Europe, and absolute leader in underground containers, litter bins.

side loading containers (+300,000 units
sold with quality claims ratio close to zero).

©@ 120M€ TURNOVER, 4 FACTORIES (Spain, SERVICES: cleaning, repairing and
Poland, United Kingdom and Brazil), +800 ma'lntgﬂance h'(ljc]:lc our IprOdUCtj
employees, delegations in 14 countries, (including ~ children  playgroun
. . areas).
sales in +50 countries.

CONTENUR

WHAT IS SIDE
LOADING WASTE
COLLECTION?

Introducing a new way of waste collection that is quickly replacing the old rear loading
system in many countries of Europe (and beyond) due to its multiple qualitative and
quantitative advantages

¥ . . :

T——
Better accessibility
for disabled citizens.

Advantages for
the citizens

Easier to use (different
apertures).

Quicker waste

collection, with ‘
Cleaner (pedal — no fewer trucks and
need to touch). traffic blocking. J

Less noisy (use and

discharge). More parking areas.

CONTENUR
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Advantages for
the city

Better image, uniform
aspect of containers.

Lower number of
containers on the
streets. Economy of
space.

More aesthetic.

More endurance.

WHAT IS SIDE

-‘ LOADING WASTE

COLLECTION?

Different apertures
for segregation at
origin, improves the
recycling rate.

100% recyclable
product.

—_—

Easier to incorporate
smart elements.

Fimm
S W | Rim

] Lower operational
costs (just one
operator needed),

the market.

Easier and less

Bigger capacity,

needed.

Advantages for
waste collectors

lowest cost per litre in

costly maintenance.

therefore fewer routes

CONTENUR

WHAT IS SIDE
LOADING WASTE
COLLECTION?

"7 MESTRELLA

It

Quicker waste
collection.

Safer and cleaner
for operators.

Bigger
personalization
possibilities.

Model D can be
loaded from both
sides.

106
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AND

. 00000000/ 10000000,
®e000000| /0000000
e : FIGURES

Cost efficiency due to higher productivity and automation

Containers per route and fraction [EAGHEY EEAUGZElY
Collection per route and fraction [EtIUNES 165 m3
Time of collection of 3.2 m3 220"
No. of operators

No. of containers

No. of trucks

One route equivalent to 480 m3

CONTENUR
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SUCCESS STORIES
CONTENUR

@@ Mallorca (Spain)
@ Sharjah (United Arab Emirates)

@@ Singapore

CONTENUR

SUCCESS
STORIES
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SUCCESS
STORIES
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CONTENUR

Integrated container solutions for communities
In over 50 countries

www.contenur.com
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BiRRe Y EH - SRS |

(Data-Driven Waste Management. The Results Are Already Here!)

BB N ET TSRV LA DET) S - (R e P RUREE e
BRI, - BEEYIBORE RS AR ERCR ~ BRI A E ]
M FEIL T AR AT R R E A i AR AR A EIRE
T\ o R AR AL AT B B e BT SR T DU SR NI M

((SENSONEO))

Name: Peter Knaz )‘? |SWA 2022
B RLD

Position: Director of DRS & Take-Back Systems
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Sensoneo making digital transformation happen ()

SW + HW partner On-going projects

#1 Top-notch quality > 40 0 Businesses,
and reliability municipalities, countries
Countries

70+ Using Sensoneo EUR 4m Revenves

) 2022
sensor units and SW

Certified partners

40+ Supporting our >1509/0 g:s:om

deployments worldwide

Good decisions are data-driven decisions.
Sensoneo enables you to make truly good decisions.

ISWA 2022

WORLD CONGRESS

23 SEPTEMBER

Sensoneo - Data Revolution in Waste Management )]

Waste collection management

Costs Sensors
» 3090 of operation costs reduction o az6
<o o
from system implementation gy
o 240
LA
. . . 130 =Y
*» Bringing reduced pick-up frequency 0

* Waste tourism revealed — Bin Access
Management

ISWA 2022
yvORLD CONS’StS_S,

23 SEPTEMBER
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Waste Monitoring
Use Case

1300 bins for textile waste 4 A F
EKOCHARITA

L
~

600 sensors monitoring 8x a day
EKOCHARITA,
S000 tons collected annualy Textile Waste Collector

20070 reduction of collection costs

30970 reduction of time required for the
collection of 1 ton of material

7Zmonths  Rreturn on Investment

ISWA 2022

¥ WORLD CONGRESS

23 SEPTEMBER, SINGAP(

“Digitalization not only helped our operations — but it also opened a
brand new customer segment for us.”

CEO of EKOCHARITA

ISWA 2022

¥ WORLD CONGRESS

23 SEPTEMBER, SINGAP(




International
large-scale
deployments

BUENOS AIRES

CITY OF PRAGUE
CITY OF BRATISLAVA
CITY OF TRIESTE

CITY OF AL-ULA

ISWA 2022

,.\hlln m.. l\,

Sensoneo - Data Revolution in Waste Management )]

Embracing operational efficiency through waste collection and fleet data

4-6 months of collection data to face the real efficiency KPIs of waste collection:
* Fleet utilization

+ Overall operational efficiency

* Healthy and unhealthy patterns reveal

+ Data economy (operational costs per ton of material)

+ Average bin fill level evaluation

xxxxx

Saving opportunities evaluation:
* Route planning cost simulation
* Waste monitoring & schedule amendment

ISWA 2022

v'v“‘l[)["l‘ ,7“\1
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Collection Efficiency
Analysis
PRA|HA

Use Case PRA[GUE
PRA|GA

46970 average fill-level in bins PRA|G

City of Prague,
439]0 used time of fleet capacity czechia

25070 missing data from Prague

4607 cost savings from new collection
o routes & schedules

¥ WORLD CONGRESS

23 SEPTEMBER, SINGA

“This tool should provide the city with new information which will be used
for the optimization of waste collection routes, creation of predictive
models for the planning of collection routes and the placement of new
waste containers.”

'g
G =

PRA|HA
PRA|GUE
PRA|GA

PRA|G
CEO of municipal enterprise Operator ICT

ISWA 2022

¥ WORLD CONGRESS

23 SEPTEMBER, SINGA




Take-Back System
Use Case

collection points

Nationwide WEEE collector
collection street bin in Czechia

km2 (country-wide system)
regional logistic subcontractors

processing & recycling facilities

¥ WORLD CONGRES

23 SEPT1EMBER, SINGAPORE

“Sensoneo tools enable us to set the right pickup frequency, optimize bin
distribution, manage costs, and receive service verification without
unnecessary fieldwork. Digital tools from Sensoneo make everyday

management easier and records transparent.”

Logistics Manager at Asekol CZ

ISWA 2022

¥ WORLD CONGRESS

23 SEPTEMBER, SINGA




Sensoneo - Data Revolution in Waste Management ((s)

Make your complete operation data-driven

Data-driven Take-Back system for EPR organization:

() asekol

Dynamic planning by data

Transparent waste and financial streams
collection routes executed

orders processed

WEEE amount transported

Simple marketplace for solving demand and supply of transport

Reaching operational efficiency by empowering collection points

and logistic operators

Minimizing CO2 emissions and cost efficiency through powerful

route planning algorithms

Sensoneo - Data Revolution in Waste Management ((s)

Make the national-level system work efficiently - Deposit Return System

T p———
[ R LT ———

o~

@ cotvctnt Ammc. tased vevciars. swants o Coswctons
[ R —
[ L P ——

L T —

117



Deposit Return System
Use Case

SPRAVCA
ZALOHOVEHO
2900+ collection points registered in the system SYSTEMU

DRS Administrator

3600+ EANSs in the system in Slovakia
s580m bottles and cans collected since
January to September 2022

3,5+ m returnsinaday on average

for complete implementation

L of the system

ISWA 2022
Y\/ORLD CONPSESE

23 SEP1EMBER

Sensoneo - Data Revolution in Waste Management )]

Start from accurate data collection prior to DRS implementation

System based automated market research tool to calibrate
your operation and conduct effective planning:

* Market placement reports of producers to evaluate economy of scale

+ Sales reports of retailers & HoReCa to evaluate the scaling of logistics

» Estimate recollection quantities by 9o targets and calibrate your
processing capacities and operational resources needed

» Seamless digital contracting

ISWA 2022
YVORLD CON‘,(’SES.S'

23 SEPTEMBER
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Sensoneo - Data Revolution in Waste Management )]

Go full scope with data — understand the impact and tune the system

* Understand stronger and weaker regions

* Focus more resources on biggest hotspots (logistics, operational
resources)

* Listen to market and conduct data analysis to firm the decisions

ISWA 2022
WORLD CON?SES?

23 SEPTEMBER

Sensoneo - Data Revolution in Waste Management )]

Methods of collection

ion Namestovo, Slovensko

- Adhere to regional network distribution . 3 s
- Do not underestimate more remote areas N B2
and power of local economy

example: Namestovo county

- Mountainous area with significant tourist
inflow, low density of big chain
supermarkets

- 24090 of containers collected by manual
collection method means 903k containers
(~36tons)

ISWA 2022

WORLD CONGRESS

23 SEPTEMBER
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Sensoneo - Data Revolution in Waste Management )]

Expand the scope

Include HoReCa and small retailers:

* Bring DRS closer to people, amend to local culture

» Choose right tools and technology to enable the
expansion

* Provide convenience and motivate

ISWA 2022

WORLD CONGRESS
. 23 SEPTEMBER NGA RE

Sensoneo - Data Revolution in Waste Management )]

Optimize your operation

- Tune the regional operation capacities
ready (warehouses, sorting plants)

- Adjust your logistics schedule based the
market need (combine static and dynamic
routes, adjust for weekend schedule)

- Count with seasonality drops and peaks

ISWA 2022

WORLD CONGRESS
21 - 25 SEPTEMBER, SINGAPORE

120



Sensoneo - Data Revolution in Waste Management )]

Align with targets

Keep your KPI targets to satisfy all parties

Recollection rate is one of the most important
parameters on which validates the purpose of DRS
system:

* Report on overall market targets fulfillment

* Report to producers on individual product returns

* Monitor and solve potential fraud cases

o 42 v ‘s v o v
0\ 0’\ ") N }{1 o‘\' \o\‘\

AR R

Data-driven
decisions are the
right decisions
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Contact

Questions?

Peter Khaz
DRS & Take-Back Systems
Division Director
peterknaz@sensoneo.com
@ linkedin.com/in/peterknaz
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