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Welcome Letters
Welcome to ISWA 2021!
Dear Friends,
On behalf of ISWA, I am delighted to welcome you to the ISWA
2021 World Congress: “From waste management to a circular
economy – the road ahead”, that will be virtual from Athens.
According to the United Nations, this is the Decade of Action to
achieve the 2030 Sustainable Development Agenda and it is also
the Decade of Ocean Science for Sustainable Development. Those
themes are directly linked to ISWA’s activities and will be part
of the program that is being carefully prepared, under the motto:
There is no planet B.
As I’ve mentioned last year during ISWA’s 50th Birthday party:
There’s no coming back, there isn’t a “new normal”. There is only
a NEW future, to be created by us. The post-Covid era is green
and sustainable, where adequate waste management will play
a central role to ensure an effective shift from the current linear
take-make-disposal system towards a circular one.
We were so saddened when we had to cancel the ISWA World
Congress 2020, but public health must come first. This year, together with HSWMA (our National Member in Greece), we have
created a hybrid ISWA World Congress which will ensure that
people from all around the world can meet safely online.
It will be an opportunity to network, learn and grow. There is
always a scientific solution and best practices to help us overcome obstacles and face big challenges. It will be a Congress to
celebrate Life!
I look forward to seeing you in October virtually. Get ready for an
exceptional event.

Carlos RV Silva Filho
President of ISWA

Welcome Letters
Dear Colleagues,
In the recent years, the ISWA World Congress has been recognized as the most impactful international congress in the field of
waste management. We are very proud that this year it will be
held virtual from Athens, Greece, 4-7 October 2021.
The congress is being hosted for the first time by the Hellenic
Solid Waste Management Association – HSWMA, in Greece, and
organized in cooperation with the International Solid Waste Association – ISWA. The congress is entitled:
“From waste management to circular economy – The road
ahead”
The ISWA World Congress offers the perfect setting for networking between experts and key stakeholders from across the world.
Circular economy is a central pillar of new policies interconnected also with climate change mitigation policies.
New waves of legislation and regulations are expected to stimulate serious changes within the coming years regarding the transition from linear economy and waste management to a circular
economy at a global level promoting zero waste production and
resource efficiency as well as climate change mitigation.
The congress will focus on this transition and the changes required, overcoming obstacles, on our daily practices, infrastructure in recycling and recovery, regulatory aspects, funding mechanisms, society acceptance, as well as to the design of our cities.
We are honored to invite you and participate actively in this outstanding international event.

Alexandros Katsiampoulas
President of HSWMA
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General Information
Dates
4-7 October, 2021
Virtually from Athens, Greece
Professional Congress Organizer
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11, 25 Martiou, Chalandri 15232, Greece
T. +30 21 1210 5553
E. info@welcometravel.gr
Official website
https://iswa2021.com/
Official language
The official language of the Congress will be English.
Information about Registrations
All participants are required to register in order to attend the lectures online.
For group registrations special rates will be applied.
Please contact Mr George Rouskas at
+30 2112105553, or
george.rouskas@welcometravel.gr
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Program

Monday 4, October

OPENING CEREMONY

09:00-09:20

Alexandros Katsiamboulas
President Hellenic Solid Waste Management Association (HSWMA)
Carlos Silva Filho
President International Solid Waste Association (ISWA)
Moderator:
Alexandros Katsiamboulas
Konstantinos Aravossis
Secretary General of Natural Environment & Water at the Greek Ministry of Environment and Energy

09:20-10:30

Maria Spyraki
Member of the European Parliament, Member of the Industry, Research and Energy Committee
Konstantinos Konstantinou
General Manager of SEV BCSD Greece
Maimunah Mohd Sharif
Executive Director of the United Nations Human Settlements Programme

10:30-10:45

Break
Moderator:
Ana Loureiro, Andreas Andreopoulos
Antonis Mavropoulos
Former ISWA President and CEO of D-Waste
Costas Vellis
Lecturer at Ressource Efficiency Systems, University of Leeds and Marine Litter Task Force Chair

10:45-12:35

Björn Appelqvist
Chair ISWA Scientific and Technical Committee (STC) and Head of Department Waste Management and Site Solutions
at Ramboll
Jacob Duer
President and Chief Executive Officer of the Alliance to End Plastic Waste
Koen Coppenholle
CEMBUREAU CEO		
Maxime Pernal
Policy Officer, Confederation of European Waste-to-Energy Plants (CEWEP)

12:35-13:15

Break

Monday 4, October

UNDERSTANDING CIRCULAR ECONOMY: CONCEPTS, LIMITATIONS AND QUESTIONS

13:15-14:00

PARTHENON

ATHENA

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Closed Loops and
Recycling Markets

The Role of Digitalization in
a Circular Economy

Moderator:
Georgios Iliopoulos

Moderator:
Antonios Papadakis

No circular economy without excellent collection systems (51)

Developing a New Value Chain in the
UK for Reclaimed End-Of-Life Vehicle Parts by Integrating Data Systems and Supplier Certification (75)

Closing resource loops at schools using a Zero Waste approach (139)
Market systems approaches to business incubation-how inclusive are
they? (189)

14:00-15:30

Open Data; the digital foundation of
the circular economy (255)

CURATED SESSION

CURATED SESSION

Global drivers for waste
minimization and recycling
of functional materials

The circular economy:
pathways to 2030 and myths
that surround the transition

Moderator:
Anne Scheinberg

Moderator:
Daan van den Elzen

15:30-15:45

Break

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Definitions & Practices of
Circular Economy

The Relationship Between
Circular and Low Carbon
Economies

Moderator
Andreas Loukatos
Co-Moderator
Nicolas Moussiopoulos
15:45-16:45

E-commerce: opportunity or threat
for the circular economy? (137)

Circular Economy, Minerals and the
Food-Energy-Water nexus (42)
A digital exchange for Post-Consumer Resin (PCR) trading (56)
Principles of circular economy: its
application in small and medium
enterprise in the state of São Paulo,
Brazil (69)

Moderator
Olga Skiadi
The Solid Waste Emissions Estimation Tool: A Valuable Resource for
Modeling Climate and Health Benefits of Circular Economy Strategies
(142)
Working more circular: do it safe and
sustainable (224)

ZEUS

Monday 4, October

UNDERSTANDING CIRCULAR ECONOMY: CONCEPTS, LIMITATIONS AND QUESTIONS

PARTHENON

ATHENA

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Global Value Chains and
Circular Economy

Metrics & Indicators of a
Circular Economy

Moderator:
Andreas Loukatos

Moderator
Olga Skiadi

Co-Moderator:
Nicolas Moussiopoulos
15:45-16:45

How do we accomplish our goal of
a circular economy and how do we
engage consumers in the transition
towards a circular economy? (223)

Multiple application of statistical entropy: Assessment of recycling process effectiveness as well as product
recyclability (89)
Assessing the extent of open burning
through citizen science (194)
Waste environmental footprinting
for a sustainable circular economy: a
novel tool for comprehensive policy
development (132)

CIRCULAR ECONOMY & PLASTICS

ORAL PRESENTATIONS

CURATED SESSION

Material replacement
possibilities and impacts

Plastics Circularity
Innovation Showcase from
EU funded projects

Moderator:
Dimitrios Komilis
Investigation of local models of Circular Economy of Plastics using system dynamics (53)
Towards a Circular Economy of Plastics: The case of Lombardy region,
Italy (54)
Plastic waste trade and lagging recycling (145)
16:45-18:15

Plastic (waste) futures and their
Greenhouse-gas impact in a circular
bioeconomy - An integrated, longterm assessment of biomass use, recycling and carbon sequestration in
plastics (148)
The role and inclusion of compostable plastics into the Circular Economy applied to biowaste in Italy (164)
Unpacked food waste as substrate for
anaerobic digestion and the separation of impurities (232)
Evaluation of biodegradability of
compostable bags in composting
conditions (174)

Moderator:
Arne Ragossnig

ZEUS

Monday 4, October

CIRCULAR ECONOMY & PLASTICS

PARTHENON

ATHENA

ORAL PRESENTATIONS
Mechanical vs Chemical
Plastic Recycling: pros & cons

16:45-18:15

Moderator:
Dimitrios Komilis
Why mechanical versus chemical
recycling? Alternatives and innovations are needed! Can’t the processes
complement each other? (43)
Means to improve circularity of plastic waste (233)

18:15-18:30

Break

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

18:30-20:00

CURATED SESSION

CURATED SESSION

Roadmap for Sustainable
Waste Management
in Developing
Countries - Young
Professionals’ Perspective

Recycling multi-layered
products: Removal of
coatings from textile
substrates

Moderator
Sahadat Hossain

Moderator:
Ine De Vilder

ZEUS

Tuesday 5, October

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

PARTHENON

ATHENA

ZEUS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Waste Minimization
and Prevention

Redefining Recycling
Towards Circular Models

Moderator:
Dimitrios Komilis

Moderator:
Nicolas Moussiopoulos

The Role of Biowaste
Management in
Circular Models

Participation of the Region of Thessaly (RoT) in CONDEREFF Programme
- Construction & demolition waste
management policies for improved
resource efficiency “(an Interreg Europe Programme) (40)

Co-Moderator:
Iraklis Panagiotakis

Sustainable, agri-environmental and
circular practices: Case study of the
management of agricultural residual
biomass in Spain and the Czech Republic (52)
09:00-10:00

End of life solutions for biomaterials
(ELIOT Project) (261)
The role of Flemish local authorities
in the switch to reusable cups at
events (101)
From centralised to decentralised
biowaste treatment using the Black
Soldier Fly Larvae biowaste conversion process in Surabaya, Indonesia
– An economic evaluation (134)
Sanitary Waste Prevention and Minimization (256)

Life cycle assessment of an acoustic insulation sandwich panel made
from recycled diapers (45)
Demonstrating resource efficient
through innovative, integrated waste
recycling schemes for remote areas
(163)
How can recycling profit from improved collection: the case of consumer packaging (18)

ORAL PRESENTATIONS
Separate Collection
Moderator:
Nicolas Moussiopoulos
Co-Moderator:
Iraklis Panagiotakis

Moderator:
Katia Lasaridi
Feasibility analysis of a waste oil
regeneration plant from industrial
wastes (15)
Biowaste collection: is it in the bag?
(76)
Quality in biowaste recycling: physical contaminants in biowaste and
their implications in the production
of quality compost (131)
Sustainable practices on Food and
Food Waste towards Circular Economy Society: Case Study of Montenegro (191)
Building a holistic food waste management scheme: the A2UFood Project (188)
Scaling a BSF Biowaste Coversion
System in Indonesian Cities, Challenges and Opportunities (108)

A harmonized collection system for a
sustainable society (33)
Public waste management enabling
systemic change towards circular
economy (262)
Guide for Greek cities on separate
collection of municipal waste and
improving circular economy at local
level (274)

KEYNOTE SESSION

PARTHENON
Energy, a major oversight in the circular economy and resource management!

10:00-10:20

Christophe Cord’Homme
ISWA, Director of Business &
Product Development of the
CNIM Group
Moderators:
Nicolas Moussiopoulos, Iraklis Panagiotakis

10:20-10:30

Break - Exhibitor visitation

Tuesday 5, October

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

PARTHENON

ATHENA

ZEUS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

CURATED SESSION

E-waste

Circular Economy and Fuels
Derived from Waste

Advanced & Sustainable
Recycling Processes and
Value Chains for
Plastic-Based
Multi-Materials

Driving Circular Economy of Small
Electronics (83)
Circular economy of electric vehicle
batteries in Flanders – a resource effectiveness assessment (209)

10:30-11:30

ORAL PRESENTATIONS
The Role of Energy Recovery
in a Circular Economy
Bringing Incineration into a Circular
Hydrogen Economy (117)
Energy recovery in EU from municipal solid waste towards in a circular
economy (268)
The residues of energy recovery have
impact on the circular economy
(180)

Moderator:
Andreas Loukatos
Co-Moderator:
Panagiotis Papadeas
Direct Circular Hydrogen from waste
– the next generation of clean waste
treatment (118)

Moderator:
Martin Schlummer

Challenges and opportunities with
Mechanical biological treatment
(MBT) facility: case from Lao PDR
(122)
Prospects of Using Refuse Derived
Fuel in the Cement Industry: The
Case of Lebanon (177)
Integrated residual municipal waste
treatment combining material from
waste, organic recovery and energy
from waste. Case studies (2)
Energy recovery of Refuse Derived
Fuel (RDF): European market benchmark (3)

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

11:30-13:00

CURATED SESSION

CURATED SESSION

CURATED SESSION

The Climate and Clean Air
Coalition Waste Initiative:
Assisting Cities in Moving to
Comprehensive Collection of
Source Segregated Waste
in Cities

Latest Developments
in Energy Recovery

Waste and Resources:
The Harsh Trade-Offs From
Global Issues
to Specific Answers

Moderator:
Johnny Stuen

Moderator:
Nicolas Humez

Moderator:
Sandra Mazo-Nix
13:00-13:30

Break - Exhibitor visitation

KEYNOTE SESSION

PARTHENON
Solid Waste Management, a perspective from the World Bank
13:30-13:45

Horacio Terraza
Lead Urban Specialist for de Latin American región of The World Bank
Moderator: Antonios Papadakis

Tuesday 5, October

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

13:45-15:15

PARTHENON

ATHENA

ZEUS

CURATED SESSION

CURATED SESSION

CURATED SESSION

Going Green:
Women’s role in a post-COVID
green economic recovery

Plastic Pollution Calculator
Outlook: How Reliable
Baselines Can Inform
Effective Change

How the profile of healthcare
waste has changed
as the result of a global
pandemic

Moderator:
Costas Velis

Moderator:
Anne Woolridge

Moderator:
Maria Tsakona
Co-Moderator:
Georgina Nitzche

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

ORAL PRESENTATIONS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

The Role of Landfills in a
Circular Economy
(transitioning from dumpsites
to sanitary landfills, landfill
mining, sustainable landfill
management)

Marine Litter

Waste Minimization
and Prevention

Moderator:
Katherine-Joanne Haralambous
Urban solid waste destination in Pernambuco from the perspective of the
socio-environmental tax on goods
and services (211)

15:15-15:55

Case study: mitigation of methane
emission from old landfills using biocovers (237)
Best Management Practices for Sustainable Landfill Management Initiatives Being Deployed in the Eastern
United States (103)
The fate of PFAS in leachate treatment - results from the examination
of best practice processes (205)

Moderator:
Antonios Papadakis
A review of technological solutions
to prevent or reduce marine plastic
litter in Mediterranean developing
countries (47)

ORAL PRESENTATIONS
The central role of
depollution and
pathogens destruction
Moderator:
Antonios Papadakis
Preventive measures adopted for the
management of solid waste during
the COVID-19 pandemic, in the period January - June 2020: Lessons and
challenges (35)
Environmental co-benefits of implementing global circular municipal
solid waste management systems
(86)
Using SWEET to Estimate Potential
Waste Sector Greenhouse Gas and
Short-Lived Climate Pollutant Emissions Reduction in Lebanon (111)

15:55-16:00

Break - Exhibitor visitation

Moderator:
Dimitrios Komilis
Shifting Water Resource Recovery
Facilities to a Circular Economy Business Model (208)
Developing a circular economy for
plastics in developing countries:
properties of polymer-sand composites produced from waste plastics
(254)

ORAL PRESENTATIONS
Demolition Waste
Moderator:
Dimitrios Komilis
Construction and demolition waste
recycling in the Latin America context: Analysis and implementation of
a circular economy in Bolivia (235)

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

16:00-17:30

PARTHENON

ATHENA

ZEUS

CURATED SESSION

CURATED SESSION

CURATED SESSION

The Last Call:
From Dumpsite closure to
strategic final sinks in the
circular economy

Municipal Solid Waste
& Waste Management
on small Islands

Open burning:
A Global Challenge.
A global priority?

Moderator:
Marco Ricci

Moderator:
Hazel Ingham

Moderator:
James Law

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

ORAL PRESENTATIONS

CURATED SESSION

CURATED SESSION

The Role of Landfills in a
Circular Economy
(transitioning from dumpsites
to sanitary landfills, landfill
mining, sustaintable landfill
management)

Optimizing Collection
& Transportation with
appropriate separate waste
collection, vehicle selection
and ICT

Debating the Pros and Cons:
Is the waste sector ready
to go beyond weight-basted
targets?

Moderator
Olga Skiadi
Transforming dumpsites into sanitary landfills and safe areas for new
developments by using innovative
Trisoplast and Multriwell technologies (222)

ORAL PRESENTATIONS
17:30-18:00

Circular Economy in the
Balkan Region,
Mediterranean, and the EU
sphere of influence
Moderator
Olga Skiadi
Less Waste More Value: Key issues
for the Implementation of the new
National Circular Economy Plan in
Greece (155)

ORAL PRESENTATIONS
Textile
Moderator
Olga Skiadi
Reduction and recovery of waste in
the textile industry (253)

CURATED SESSION

18:00-19:00

Textile waste in the field of
tension between legislation,
economic interests,
technology development and
the Environment
Moderator:
Andreas Bartl
Co-Moderator:
Joachim Quoden

Moderator:
Ian Dudding

Moderator:
Michael Lenaghan

Tuesday 5, October

19:00-19:15

Break - Exhibitor visitation

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

PARTHENON

ATHENA

ORAL PRESENTATIONS

CURATED SESSION

The role of biowaste
management in circular models

Waste Management & Research
Special Issue: The Latest Research in
Solid Waste Management

Moderator:
Katia Lasaridi
Best Practices for Measuring, Reporting and Verifying
Emissions Reductions from Biogas Projects in the Waste
Sector (143)
Application of the biorefinery concept on food waste (160)

ORAL PRESENTATIONS
Hazardous Substances
Management in a Circular
Economy
Moderator:
Katia Lasaridi
Maintenance of PCBs using Integer Programming (60)
19:15-20:45

Resource Recovery in the Hazardous Waste Industry (270)
Properties of the substitutes of the regulated brominated
flame retardants (additives of plastics) in their European
registration dossier (80)
Size of a representative sample by rare particles in concentration and size (81)

ORAL PRESENTATIONS
Circular Economy and Fuels
Derived from Waste
Moderator:
Katia Lasaridi
Potentialities and characteristics of solid recovered fuels
in Bolivia (260)
Production of Biogenic Fraction Rich Solid Recovered Fuel
and Energy Utilization Perspectives in District Heating
Applications (62)
Biorefining Biowaste in a Circular Bioeconomy (159)

Moderator:
Dimitris Dermatas
Co-Moderator:
Iraklis Panagiotakis

Wednesday 6, October

Exhibitor visitation
WASTE MANAGEMENT IN THE CIRCULAR ECONOMY

PARTHENON

ATHENA

ZEUS

ORAL PRESENTATIONS

CURATED SESSION

CURATED SESSION

Greece National Waste
Management Plan

Status and possibility
of implementation of Circular
Economy in South-East
European & Balkan Countries

The role and the
economic value of Restoring
Carbon content in
Mediterranean soils in the
framework of the Circular
economy applied to biowaste
recycling

Moderator:
Aida Anthouli
09:00-09:30

Social Cost-Benefit Analysis and social acceptance for localised waste
glass recycling solutions (6)

Moderator:
Goran Vujic

Moderator:
Jane Gilbert

The stored potential of rare earths
elements in electrical and electronic
equipment - An approach for Greece
(130)
Circular Economy (CE) Eco Parks: An
integrated approach (176)

CURATED SESSION

09:30-10:30

How to get published in
an academic journal?
Moderator:
Agamuthu Pariatamby
Co-Moderator:
Edward Newman

10:30-11:00

Break - Exhibitor visitation

Wednesday 6, October

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

11:00-12:30

PARTHENON

ATHENA

ZEUS

CURATED SESSION

CURATED SESSION

CURATED SESSION

How to raise public
acceptance for waste
management projects and
initiatives

Can the concept of extended
producer responsibility be
applied in low and middle
income countries?

What Gets Measured Gets
Managed: UN-Habitat’s Waste
Wise Cities Tool and SDG
indicator 11.6.1

Moderator:
Tom De Bruyckere

Moderator:
Joachim Quoden

Moderator:
Nao Takeuchi

12:30-13:00

Break - Exhibitor visitation

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

ORAL PRESENTATIONS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Stakeholder inclusion &
Communications

Extended Producer
Responsibility, Deposit,
Return Systems and
Alternatives

Circular Economy Policies
& Regulations

Moderator:
Katia Lasaridi
Benchmarking of integrated sustainable waste management in medium-sized Brazilian cities (12)

13:00-14:00

Governance and Informal Sector in
Solid Waste Management: The Case
of Kathmandu, Nepal (37)
Fostering sociomaterial networks for
a circular economy at the city scale
(109)
Green Venture for Circular Economy
with local characteristics (128)
How to design impactful waste segregation campaign? Insights from
Guatemala (138)

Moderator:
Olga Skiadi
Closed loop recycling: how to bridge
the gap between product-responsibility and (extended) producer-responsibility (19)
The responsbility of the generators in
Latin America (133)
Conventional and innovative approach to primary waste separation
in the Western Balkans: Case studies
of glass and cans collection and recycling systems (273)
The textile industry in Peru and the
need to apply the principle of extended producer responsibility (34)

Moderator:
Dimitrios Komilis
Local authority methodology of solid
waste producers’ identification in the
context of the circular economy (1)
Guidelines and policies for sustainable municipal waste management: a
case study on Brazil (13)
Secondary raw materials: The role of
anthropogenic resource classification
in supporting the transition to a Circular Economy (46)
Policy tools for social circularity (50)
Sustainable justice: the key to a circular economy (218)
Cultural practices and public support
towards waste generation, minimization and prevention: Sri Lankan Experiences (241)

Wednesday 6, October

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

13:00-14:00

PARTHENON

ATHENA

ORAL PRESENTATIONS

ORAL PRESENTATIONS

New processes, new
materials, new rules:
Enhancing Standards,
International Rules and
Framework Conditions

Circular Economy policies
and regulations

ZEUS

Moderator:
Olga Skiadi

Moderator:
Katia Lasaridi

Epoxy-silica composite materials
from end-of-life photovoltaic panels
(263)

Lead-acid Battery recycling, a case
study for the transition towards circularity (125)

Circular economy approach for municipal solid waste management: life
cycle perspective (70)

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

ORAL PRESENTATIONS

ORAL PRESENTATIONS

ORAL PRESENTATIONS

Circular Economy in
Municipalities

Industrial Symbiosis

Stakeholder inclusion
& Communications

Moderator:
Georgios Angelopoulos

Moderator:
Iraklis Panagiotakis

14:00-14:30

Maturity Matrix for Waste and Circular Economy applied in eight countries of Latin America (36)
Diminishing residual household
waste in Flanders: differentiated municipal targets based on socio-economic positions and peer learning
(90)
Developing Oman’s Circular Economy
Framework (124)

Need for information on critical substances in waste recycling - will the
new European regulation be helpful?
(22)
Industrial Symbiosis Financial Engineering: The role of Chemical Leasing
(ChL) (55)

Moderator:
Dimitrios Komilis
Stakeholder inclusion and communications (190)
Production of modified asphalt and
increase in recycling rate of reclaimed asphalt pavement (RAP) by
using End of Life Tires (ELT) (275)

From Legacy and Active Coal Fly Ash
Impoundments to Supplementary
Cementitious Materials To Reduce
the Carbon Footprint of Concrete for
Construction (213)

KEYNOTE SESSION

PARTHENON
The role of governance in the shift towards a circular economy
14:30-14:45

Dionysia Avgerinopoulou
Hellenic Parliament, Environmental Com. Chair
Moderator:
Konstantinos Naoum

14:45-15:00

Break - Exhibitor visitation

Wednesday 6, October

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

PARTHENON

ATHENA

ORAL PRESENTATIONS

CURATED SESSION

Financing Waste
Management

The Circularity Salon:
Exploring and Measuring the
impacts of Waste prevention
processes and circularity
in cities

Moderator
Aida Anthouli
Strategies for Improving Financing
Readiness for Solid Waste Management Projects (150)
Performance Grant – Clean Environment: Role of financial mechanisms
in accelerating the shift toward Circular Economy – Case of Kosovo
(272)

ORAL PRESENTATIONS
15:00-16:30

Towards zero waste hotels
Moderator
Aida Anthouli
What to Do with What’s Left Behind:
Improving Relationships between
the Waste Management Infrastructure, the Hospitality Industry, and
tourists (79)
The hotel industry on the zero waste
path (146)
Circular economy for hotel food
waste management and valorisation
(112)
Characterisation and quantification
of food waste in the Greek hospitality
sector (193)

Moderator:
Jane Gilbert

ZEUS

Wednesday 6, October

THE ROLE OF GOVERNANCE IN THE SHIFT TOWARDS A CIRCULAR ECONOMY

PARTHENON

ATHENA

ZEUS

ORAL PRESENTATIONS
Marine Litter prevention
Moderator
Aida Anthouli
Marine Litter Project (MLP) in the
Western Balkans (271)

ORAL PRESENTATIONS
15:00-16:30

Circular Economy in the Balkan Region, Mediterranean,
and the EU sphere of
influence
Moderator
Aida Anthouli
Creative REUSE Center of Central
Macedonia, Greece (203)
Municipal solid waste in Central
Macedonia: A review of the new pricing system (123)

KEYNOTE SESSION

PARTHENON
A concerted effort to eradicate dumpsites in Latin America and the Caribbean:
The Regional Coalition of governments and relevant organizations
16:30-16:50

Moderator:
Alexandros Katsiamboulas
Jordi Pon
Regional Coordinator for Chemicals, Waste and Air Quality of the Latin America and the Caribbean Office,
UN Environment Programme

16:50-17:00

Break - Exhibitor visitation

CLOSING CEREMONY
Yiannis Maniatis
f. Min. Environment & Energy, Ass. Prof. Univ. Piraeus
Sokratis Famelos
f. Deputy Minister of Environment & Energy, MP
17:00-17:45

Martin Brocklehurst
ISWA Europe Group, Chair of the Midlands Region Chartered Institution of Waste Management (CIWM)
Moderator:
Alexandros Katsiamboulas

Panel discussion
17:45-18:00

Closing keynote by Carlos Silva Filho, President International Solid Waste Association (ISWA)

Thursday 7, October

9:30-12:30

Private meetings with local authorities on Waste Management

Go to the programme overview
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Local authority methodology of solid waste producers’ identification in the context of the circular economy (1)
M.A. Kavrakos
Director of Waste Management and Recycling Unit, Municipality of Vari - Voula - Vouliagmeni, Voula, Attiki, 16673, Greece
Keywords: waste management, circular economy, recycle, compost, source separation, producer responsibility, local government regulation
Presenting author email: mkavrakos@vvv.gov.gr
The basic philosophy of the methodology of solid waste producers’ identification is to weight
and identify the produced waste by citizens, businesses and organizations in the city of Vari
- Voula - Vouliagmeni (VVV), in order to strengthen their participation in the Municipality’s
recycling activities by applying various specific incentives. It is estimated that the philosophy of positive reward will have significant effects and will be a bridge between the current
situation and the future where, on the basis of the European and National waste strategy,
the ‘polluter pays’ principle should be applied.
The increasing of the waste quantities that pre-selected - recycled - composting, will lead to
a decrease of quantities of unprocessed waste, that are currently leaded to burial. There are
obvious economic benefits, resulting from the saving/reduction of landfill taxes and fines [4].
Main objectives of this new methodology are
• Creation of local strategies, action plans and tools in order to increase the proportion of
sorting in the waste source in order to promote reuse and recycling.
• Strengthening citizen participation in recycling systems and in circular economy
• Improving citizens’ income through active participation in local recycling activities.
• Developing a common strategy for institutional reimbursement of recyclability in the field
of waste recycling
• Sharing best practices and transferring knowledge to innovative solid waste management
in local level.
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1. Solid waste production at Vari - Voula - Vouliagmeni
Table 1. Population data
The permanent population of the Municipality (Hellenic Statistical Authority, 2011) [1]

City

Population

Vari

15.855

Voula

28.364

Vouliagmeni

4.180

Total

48.399

The analysis of the type of housing (number of households in buildings), is important for the
design of Urban Solid Waste (USW) management programs and recycling actions:

Table 2. Number of households in buildings
(Hellenic Statistical Authority, 2011) [1]

Type

Buildings

Households

% in total

Buildings with 1
household

5.164

5.164

15,40%

Buildings with 2
households

1.953

3.906

11,65%

Buildings with 3-5
households

2.191

8.764

26,14%

Buildings with 6-9
households

842

6.315

18,83%

Buildings with 10-19
households

486

7.290

21,74%

Buildings with more than
20 households

91

2.093

6,24%

Total

10.727

33.532

100,00%
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Table 3. Solid Waste in VVV Municipality
(National Electronic Waste Register, 2019) [2]

Kind (Code)

Quantity
(tn) 2019

%
(2019)

Quantity
(tn) 2018

%
(2018)

Quantity (tn)
2017

%
(2017)

Mixed packaging of recyclable materials
(15 01 06)

1.739,16

3,93 %

1.598,32

4,13%

1.588,59

4,32%

Paper and
cardboard (20
01 01)

18,00

0,04%

2,63

0,01%

0

0

Biodegradable
from kitchens
and dining areas (20 01 08)

1.505,78

3,40%

14,65

0,04%

0

0

Biodegradable
waste / Greens
(pruning) (20
02 01)

6.732,15

15,20%

4.937,52

12,75%

1.145,18

3,11%

Mixed urban
waste (20 03
01)

33.230,66

75,05%

30.711,87

79,28%

33.210,87

90,23%

Others (13 02
05, 15 02 07,
16 01 03, 16 01
04, 17 01 07,
17 09 04, 20 01
10, 20 01 35,
20 01 36)

1.052,78

2,38%

1.466,80

3,79%

862,89

2,24%

38.544,21

100,00%

36.807,53

100,00%

Total

44.728,53 100,00%

2. Source separation and identification
Since the end of 2018, a methodology for identifying waste production has been systematically implemented in our city. With a focus on an area called Pigadakia but also on 66 businesses throughout the city, about 350 brown bins with RFID are installed, identifying each
household. In addition100 bins of mixed waste with RFID have been installed in Pigadakia.
When the garbage collector collects waste from these bins, a database in the municipality of
VVV is automatically updated on the quantity, location and time of collection. Every waste
producer that separates its organic waste (20 01 08) is credited with benefit points
VVV municipality will continue to collect Biodegradable waste / Greens (pruning) (20 02 01)
from sidewalks with open vehicles, with or without grab, and loader Under the scientific supervision of the National and Kapodistrian University of Athens - Department of Chemistry
(Prof. K. Chassapis) we produce biocatalytic peat alternative soil substrates, VITA GREEN
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and VITA GREEN plus [3]. These soil conditioners, which are first-class soil conditioners (A
+ and A), suitable for use in organic farming in accordance with the requirements of Reg.
(EC) 834/2207 & 889/2008, as attested by 28056-6 / 19 CERTIFICATION OF CONFORMITY
of DIO, Inspection and Certification Organization of Organic Products
Since the end of 2019 the Municipality of VVV distribute to the citizens of Pigadakia bags
with bar code, different for paper and different for PMD (Plastic – Metal – Drinkable packaging). The citizens will fill the bags with recyclable materials that will be collected by Municipality Door to Door. The barcode is uploaded on a platform that identifies the person who
is the owner of the bag and benefit points will be assigned (http://www.3v-bas.gr/#/landing)
Benefit points today reward every participant with a free 50 liter bag of VITA GREEN and
VITA GREEN plus. The identification methodology has started to yield results since 2018.

Table 4. Buried Solid Waste in VVV Municipality
(National Electronic Waste Register, 2019)

Buried/ Non Buried
Waste

2019

2018

2017

Percentage of buried
waste

75,05%

79,20%

90,23%

Percentage of non-buried
waste

24,95%

20,71%

9,77%

Total

100,00 %

100,00 %

100,00 %

The percentage of waste disposed of landfill increased from 2016 to 2018 by 13,15%. More
spectacular results are expected next years as the distribution of brown bins with RFID and
recycling bags with bar code will be increased. The target is to cover 10,727 buildings and
33,532 households.
Acknowledgements
I am particularly grateful for the assistance given by the Mayor of Vari – Voula _ - Vouliagmeni, Dr. Grigorios Konstantellos and Prof. Konstantinos Chasapis
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Integrated residual municipal waste treatment combining material from waste, organic recovery and energy from waste. Case
studies in France (2)
*°Christophe CORD’HOMME
a CNIM Group 35, rue de Bassano 75008 PARIS (France) and ISWA vice-chair of the Working
Group Energy Recovery
*Corresponding Author | °Presenting Author
According to the waste treatment hierarchy, some flows of the municipal waste should be
treated with adapted treatment process.
Efficient sorting would allow quality recycling, organic recovery could be done on the biowaste fraction after its separation and energy should be finally recovered from the residual
fraction or from Refuse Derived Fuel with the help of an Energy-from-Waste plant.
After extensive selective collection, these different processes are generally realized in different dedicated facilities and sites.
Nevertheless, there are some experience of integrated residual waste treatment combining
the three on one site.
Case studies will be presented to explain the advantages and difficulties.
One is concerning the first integrated residual municipal solid waste facility in France after
ten years of operation. The key figures will be presented with the mass and energy balance
between the different process and their evolution. It is showing the long-term performances
of such multi-channel facility.
A second case study will explain a brand-new facility contract including anaerobic digestion
and composting of bio-waste, sorting and processing of recyclable materials, preparation
of the French Refuse Derived Fuels RDF (CSR “Combustibles Solides de Récupération”) and
Energy recovery from this fuel on a single site integrating all these different processes. This
multi-channel project contributes to transforming unavoidable residual waste into resources. This facility is a key project for energy transition of this region. The project will also solve
an urgent environmental problem by putting an end to municipal solid waste landfilling
close to the sea shore.
Key Words
Residual municipal solid waste, organic recovery, energy-from-waste, material from-waste,
sorting, energy recovery
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Engineer graduated from Mines ParisTech (France) with
more than 30 years of experience in the Environment and
Renewable Energy industries in sustainable development,
circular economy, pollution control & energy transition
(ANDRA, ENTROPIE, CNIM, LAB).
Member of the Scientific and Technical Committee (STC)
of ISWA (International Solid Waste Association) and Vicechair of the ISWA Working Group Energy Recovery. Development Director for the Environment and Renewable Energies sector of CNIM Group since 2011. Former Deputy
General Manager at LAB S.A., where he worked from 2001
to 2012. Member of several industrial working groups and
professional associations, such as AFITE, ASTEE, OFATE,
AMORCE, RISPO, PREWIN and United Nations Task Force
for Air Pollution. Lecturer in Master Environment at University Sorbonne Paris Nord.

35, rue de BASSANO – 75 008 PARIS – France
Tel : +33.(0)1.44.31.11.29
Mob: +33.(0)6.20.81.28.57
e-mail: ccordhomme@cnim.com
www.linkedin.com/in/christophe-cordhomme

Christophe CORD’HOMME
CNIM Group
Environment & Renewable Energies
sector
Business & Products Development and
Marketing Director
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Circular economy, low carbon and resource management: energy-from-waste (efw) is a sustainable pillar (3)
*°Christophe CORD’HOMME
a CNIM Group 35, rue de Bassano 75008 PARIS (France) and ISWA vice-chair of the Working
Group Energy Recovery
*Corresponding Author | °Presenting Author
With the support of the Ellen Mac Arthur Foundation, the concept of the Circular Economy
has spread virally in Europe in recent years. However, the first country in the world almost
2 decades ago to adopt the principle of circular economy as a national strategy for managing
their resources was surprisingly China! The result of this policy has been the rapid and significant development of Energy-from-Waste (EfW) plants in this country as a fundamental
pillar of the Chinese Circular Economy Law. In the same spirit, due to the lack of certain
natural resources, Japan has also adopted similar legislation called 3R (Reduce, Reuse, Recycle) for a sound material-cycle society in Japan. As in China, the final sink for the treatment
of residual and non-recyclable waste is based on energy recovery facilities. In Europe, the
concept has been “adjusted” most probably as a collateral consequence of the approach of
“Limits to growth” concept. In the seventies, this book “Limits to Growth” introduced the
need for natural resource management and the foundations of the recycling society.
The promotion of Sustainable development implies the decoupling the use of natural resources use and environmental impacts from economic growth. More recently, the “Ecological Footprint” index is now measuring how fast our societies consume resources and
generate waste. It is compared to how fast nature can absorb our waste and generate new
resources. The “Overshoot day” concept that has marked public opinion is deduced from
this calculation. According to that index, on that day, humanity exhausted the resources
our planet can renew this whole year. As the world’s population and global well-being increases, when are we going to face the threat of depletion of non-renewable resources? On
the other hand, everyone can see that we produce a lot more with a lot less with the help of
dematerialization and technological progress. What are the main environmental drivers for
waste treatment? Resource management in circular economy? Renewable energy production? What are the threats? Climate change? Marine litters? Land and air pollution? Anyhow, one should recognize the emergency to dispose properly residual waste. The aim of this
presentation is to understand the motivations and foundations of these concepts of circular
economy, energy transition and resource management and to show how Energy-from-Waste
(EfW) is a sustainable pillar for them.
Key Words
Residual municipal solid waste, circular economy, resource management, low carbon, energy
transition, Waste-to-Energy, Energy-from-Waste
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Social Cost-Benefit Analysis and social acceptance for localised
waste glass recycling solutions (6)
Authors: G. Tentes1, D. Nicolaides2, A. Filippousi1, E. Nerantzi2, C. Anastasiou1
1. Green2Sustain pcc
2. Frederick Research Center
Abstract
Our research activities include a Social Cost-Benefit Analysis (CBA), including a social economics survey, to monetize the social value of recycling waste glass, as part of the Invalor
101 Project, funded under the Interreg IV - Balkan Mediterranean Program. The scope of
this project is the utilization of produced glass waste in a pilot unit to produce alternative
building materials through the method of geopolymerization.
An important challenge in the Mediterranean region is the seasonality in the municipal
waste generated. A significant increase in the amount of recyclable waste glass is found in
tourist areas, which often cannot be transported or recycled and ends up in landfills.
The Social CBA is an important tool to support policy and advocate pro- or con-techno-economical solutions in social challenges. To support our research work, a field survey in coastal
areas of Greece with a structured questionnaire was used to map the population perceptions
and willingness to pay for localized recycling solutions.
International Solid Waste Association (ISWA) World Congress 2021 “From waste management to a circular economy - the road ahead”
The results showed that most respondents believe that technology can solve environmental
problems and 87% of them separate waste and recycle, mostly paper and packaging materials. For those who do not recycle, the most frequent reason is the absence of recycling bins
in their areas. Most of the respondents believe that producing useful products directly from
waste would be an incentive to recycle and 80% of them agree to contribute financially for
such cause - as described in the hypothetical scenario - with a mean WTP of 13.15€/month.
A similar survey conducted in Cyprus shows similar results, with a few minor differences in
some responses.
The project is still in progress and this research provides insights on the economic benefit
that is expected to arise for local communities.
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George Tentes is the managing director of Green2Sustain
and the local coordinator of the World Bank team of experts for the Greek reforms projects. He is an Environmental
Economist and Engineer (MEng, MSc, PhD), specialising in
managing natural resources and the environment. He has
worked as a Team Leader in studies and permits related to:
energy, mining, tourism, and spatial planning investments;
marine & terrestrial ecology assessments; environmental
engineering; design and permitting.

George Tentes
Managing director of
Green2Sustain and local
coordinator of the World Bank team of
experts for the Greek reforms projects
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Benchmarking of integrated sustainable waste management in
medium-sized Brazilian cities (12)
Abstract: Integrated waste management provides municipalities with the guarantee of environmental protection and quality of services. This study aimed to establish a set of benchmark indicators for evaluating the integrated sustainable waste management in Brazilian
cities, through the analysis of five medium-sized municipalities. The research method was
based on the use of twenty-three indicators of integrated management. The selected cities
showed a higher level of engagement in both social and environmental areas, mainly due to
the correct destination of waste and social inclusion of waste pickers. From the analysis of
the indicators, it was possible to identify practices of each municipality that contribute to a
good performance. Practices focusing on reducing, reusing, and minimizing waste and also
on governance were highlighted. Finally, the use of benchmark indicators is important to
assess sustainability and the efficiency of services provision, and to establish the exchange
of experiences among different cities.
Authors: Msc. Valdir Eduardo Olivo, Dr. Eduardo Pavan Korf and Dr. Pedro Marques
Prietto
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Mr. Olivo is a PhD student in Civil and Environmental Engineering at the University of Passo Fundo, Sanitary and
Environmental Engineer at UNOESC (2011). Specialist in
Production Engineering by UNOESC (2013) and Master in
Environmental Sciences by Unochapecó (2015). Acts as Professor at UCEFF Faculdades and Sanitary Engineer at Intermunicipal Regulatory Agency for Sanitation.

Mr. Olivo
PhD student in Civil and
Environmental Engineering at the University of Passo Fundo, Sanitary and
Environmental Engineer at UNOESC
(2011)
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Guidelines and policies for sustainable municipal waste management: a case study on Brazil (13)
Abstract: Current integrated management systems involve several dimensions since sustainability has amongst its fundamental principles the protection of the public health and
the minimization of environmental, social, and economic impacts. This work aimed to present a review of guidelines and policies for achieving sustainable municipal waste management presenting a case study with specific reference to Brazil. A systematic literature review
was undertaken to identify the management models proposed and practiced worldwide.
The results evidenced the significant role played by all the actors involved (population, private sector, authorities, non-governmental organizations). Political, legal, and institutional
guidelines ensure adequate management planning through technical studies, drafting of
legislation, and technical and operational structure for the provision of services. The economic aspects guarantee the financial sustainability of the system. The socio-environmental
guidelines provide for the minimization of environmental impacts through the reduction of
waste generation and social inclusion. The case of best practices in Brazil showed that municipalities that adopt sustainable integrated management have higher rates of recycling,
social engagement, social inclusion, economic sustainability, and reduced impacts on the
environment. These guidelines and best practices serve as a planning tool for the local government to structure a sustainable integrated management system that can be adapted to
local needs.
Authors: Msc. Valdir Eduardo Olivo, Dr. Eduardo Pavan Korf and Dr. Pedro Marques
Prietto
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Feasibility analysis of a waste oil regeneration plant operating
at industrial park (15)
Stiliani Korka*, Eleni Didaskalou*, Dimitrios Georgakellos*
* University of Piraeus
In Greece, the industrial waste recycling-management sector has significant growth potential, as only 16% of all waste is recovered and ends up in recycling plants, while in other
European countries this performance reaches even 70%. Waste management is a crucial
pillar towards sustainable development and circular economy as contribute to recovery and
reuse of materials. The management of huge amounts of industrial wastes is still a crucial
problem in industrial parks. Furthermore, the disposal of used lubricant oils has becoming
an increasing problem, whether becoming from industrial activities or any other sector of
economy. Every year the EU should manage approximately 3 million tonnes of lubricating
oil waste. In Greece it is estimated that 60% of used lubricating oils is discarded as waste.
Nowadays there is an increasing tendency to find safer outlets as regenerating the used oil.
Establishing a well-managed waste oil regeneration plant operating at industrial park level,
has a positive impact on the environment, but also can be a financially viable business idea.
In this study the operational optimization of such a plant was investigating, but also economic evaluation will be carried out using tools such as the Net Present Value Method and
the Internal Rate of Return Method. It has to be mentioned that in Greece an Alternative
Management System of Waste Lubricating Oils has already been developed and furthermore organizations are obligated to submit a Waste Report to Electronic Waste Register of
Hellenic Ministry of Environment and Energy, but in the context of the paper is examined
if a waste oil regeneration plant is also a financial sustainable option when it operates at
industrial park level.
Keywords: industrial wastes‚ used oil re-refining plants, industrial parks, feasibility analysis, regenerated oils, industrial park
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How can recycling profit from improved collection: the case of
consumer packaging (18)
Abstract
Reaching national and European recycling targets in household packaging is currently challenged in all European countries by a range of new legal requirements, environmental debates as well as economical and technical developments. The collection of packaging at
households as potentially mostly critical step within the value chain takes a minor role in
some of these discussions. In other countries, classical approaches in the separate collection
of household waste in general and packaging in particular are challenged, pointing out to
advances in sorting and arguing for the mixed collection of e.g. plastic packaging together
with other household waste. The presentation will discuss the chances and limitations and
provide examples how to improve recycling quotas as well as the economics from Germany
and other European countries. The discussion is particularly getting impetus from the growing debate between chemical versus mechanical recycling.
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Closed loop recycling: how to bridge the gap between product-responsibility and (extended) producer-responsibility (19)
Abstract
Closed loop recycling is facing two common challenges which can be found in almost all
product categories like e.g. plastic packaging, electronic waste etc: to fulfill recycling quotas
with limited markets for recyclates and simultaneously the demand for an increasing “recycled content” for products put on the market. The presentation will present the diverse legislative background as a one reason for the challenges and present solutions how producers
can tackle this.
Legal requirements dealing with “product responsibility” oblige producers, among others,
to reflect recycling aspects while designing products and bearing responsibility for their
products along the whole life cycle. The legal framework of “(extended) producer responsibility” requires producers to take responsibility for their products at the end of the life
cycle and to increase resource efficiency (Article 8 Waste Framework Directive). Trying to
comply with the requirements originating from the opposite sides of the value chain – production versus waste regime – results in challenges like reaching recycling quotas which
cannot be fulfilled due to limited product applications for recyclates and the diverse objectives of the various actors like producers, producer responsibility organisations and recyclers
along the value chain. The argument will be that both environmental and product legislation
is developed in a different legislative context – business versus environmental ministries -,
which finds its equivalent within companies, where “waste management” is organized in
other departments compared to “product development”. As strategies to cope with this, companies can integrate their activities along the value chain in order to get direct access to the
challenges on each step of the value chain to close the gaps.
clemens.pues@prezero.com mob.: +49 151 11309 084
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Need for information on critical substances in waste recycling will the new European regulation be helpful? (22)
Henning Friege*, Beate Kummer, Barbara Zeschmar-Lahl, Jörg Wagner
N³ Thinking Ahead Dr. Friege & Partners, D-46562 Voerde, and Leuphana University. Email:
Friege@N-hoch-drei.de
Introduction: The interface between chemicals and waste legislation is a major problem
for the intended circular economy. The European Commission aims at “non-toxic material
cycles”. To reuse or recycle far more waste as compared to the present situation, information
on the composition of the waste is needed The European Waste Framework Directive obliges
producers to document the presence of substances of very high concern in a new database
(SCIP).
Scope of work: We examined
- the requirements which are stipulated by SCIP (“Substances of Concern In articles or as
such in complex objects (Products)”)
- how the required information will be compiled,
- and which information is required for the recycling of waste.
Several end-of-life products from different industries of varying complexity and pollutant
problems (in brackets) were investigated, e.g. PVC flooring tiles (plasticizers), electronic appliances (batteries, flame retardants), tyres (PAHs) and shoes (chromium-VI, plasticizers).
Key results: There will be a very large number of entries in the database, because the regulation focuses on individual articles, i.e. individual parts in products. The effort required for
this is tremendous. On the other hand, our investigation indicates that the new database is
only of limited use for recycling companies, because knowledge of substances that interfere
with recycling is required, even if they are not toxic. Moreover, there is a risk of accidental
contaminations (e.g. hazardous printing inks in used paper), which cannot be covered by
SCIP. In case of mixed waste streams, information about specific articles are not useful.
Discussion and conclusion: Instead of a complicated database machine-readable labelling of products with all information needed for recycling is recommended. This should be
supported by new EPR regulations for specific products and EPR schemes targeting on stakeholder communication along the value chains.

Go to the programme overview

A harmonized collection system for a sustainable society (33)
Until recently, communication on waste sorting differed from country to country, and often
from municipality to municipality in the Nordic countries. Through the use of the same
waste symbols, Nordic citizens now receive the same communication on waste sorting,
thereby making it easier to sort their waste correctly and thereby contribute to increased
material recycling. Having producers involved by labelling packaging with the same
symbols will promote waste sorting even more.
How it works
The Nordic pictogram system currently consists of 90 pictograms for household waste (attached ex below). It is easy to understand and navigate. It is built on some core principles: it
is freely available to all relevant actors and flexible yet uniform in design.
These principles are crucial to ensure a widespread adoption and use of the system and
making sure that citizens find the same waste sorting symbols wherever they are – at work,
home, in public places, at the supermarket etc.
Looking Ahead
A joint system of waste sorting symbols plays a central role by providing tools for the transformation towards a circular economy, by enabling better quality and greater quantities of
recovered materials. It also facilitates a better sorting of producer responsibility material
through the use of the same pictograms throughout the Nordic region (see attached). The
system has a substantial impact on the fulfilment of the SDG’s.
The project is a good example of public-private partnership and a joint contribution to the
circular transition that society needs by having waste sorted and disposed of in an environmentally sustainable way. This forms a basis between municipalities and companies in the
Nordic countries to further develop a dialogue on design of packaging, so these are made
more durable and recyclable.
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The textile industry in Peru and the need to apply the principle
of extended producer responsibility (34)
By: Alberto Huiman Cruz (Peru)
In Peru, the textile industry has shown a sustained economic growth due to the improvement in purchasing power and the consumer culture supported by traditional marketing.
Both the haute couture brands present in the country, the tanning industry (South American
camelids) for the local market and export, and the mass production areas (Emporio Comercial de Gamarra - ECG); They do not have a specific regulatory framework for the responsible management of the solid waste they generate, they even lose the opportunity to take
advantage of remains of cloth or garments and unnecessarily raise production costs or lose
potential marketing opportunities for potential micro-businesses.
The method used for the research was analytical, data collection instruments were applied
such as: 1. Surveys (to know the opinion of the ECG actors, statistically the formula for sample size of population proportion was used for infinite populations) and 2 Interviews with
haute couture and tannery industry actors.
The results were: haute couture brands partially apply recycling during the garment manufacturing stage but not in Peru, there are also no initiatives for packaging and accessories at
the time of purchase; Regarding the tanning industry, the absence of supervision, inspection
and sanction by the state fosters a lack of interest in improving, likewise, there is no traceability of large companies regarding the process of acquisition or processing of leather; and
in ECG, 88% of garment manufacturers have notion of the recovery of textile waste but do
not do it.
It is concluded that sustainable fashion is possible, but it is necessary to educate the consumer and coordinate between the productive sector and the state under the principle of
extended producer responsibility. Sustainable marketing, business advice on benefits, improve the networks of commercialization of garments from scraps; they are components that
should constitute the initial step; subsequently working on administrative and regulatory
simplification and implementing a system of inspection, supervision and sanction, represent
the second great step that must be worked on.

Go to the programme overview

Preventive measures adopted for the management of solid waste
during the COVID-19 pandemic, in the period January - June 2020:
Lessons and challenges (35)
By: Alberto Huiman Cruz (Perú)
The solid waste generated for the protection of people in the face of the COVID-19 pandemic
was attended in various ways in the countries of the five continents, due to: Prioritization,
economic resources, ignorance of the authorities, collapse of the urban cleaning system or
what was planned for similar situations was simply applied.
The research is descriptive, data were obtained from official sources, contrasting them with
professionals dedicated to research in each of the selected countries. The search focused on
the management of urban solid waste, solid waste generated by non-hospitalized COVID-19
positive patients (in their homes) and waste of hospital origin. The investigation period is
between January 1, 2020 and June 1, 2020.
The results obtained were for the following countries: Africa (Kenya and Egypt), Asia (China,
United Arab Emirates, India and Japan), Europe (Germany, Spain, France, Italy and Russia),
North America (Canada, United States and Mexico), Central America (Costa Rica, Panama,
Puerto Rico and the Dominican Republic) and South America (Brazil, Argentina, Colombia
and Ecuador).
It is concluded that in most countries the decisions were not technical but political; the
media were the basis for informing, educating and joining efforts in several countries with
limited resources; In most countries, post-quarantine considerations have not been taken;
much of the progress has receded. On the other hand, science is the basis and sustenance for
generating preventive measures and planning for the short, medium and long term, action
plans must be gradual until they become long-term strategies that allow generating substantial improvements.
Ensuring continuity of services / Adjusting services / Rethinking the provision of collection
and transportation, final disposal and safe treatment of waste: These are the lessons the
world must learn.
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Maturity Matrix for Waste and Circular Economy applied in eight
countries of Latin America (36)
Abstract: End of 2020, beginning of 2021, a consortium consisting of the Holland Circular
Hotspot and the companies A4Waste, Holland House Waste Window and MetaSus carried out
a market study on waste and circular economy in eight countries of Latin America: Mexico,
Costa Rica, Panama, Colombia, Ecuador, Peru, Chile and Argentina. As a user-friendly tool
for comparison between those countries, the project team developed a so-called “Maturity
Matrix for Waste and Circular Economy” (MMWCE). This Matrix has general macro-economic
indicators as well as quantitative and qualitative waste/CE related indicators. Each indicator
is scored on a scale of five different levels. The project team applied the Matrix to the eight
countries, resulting in a clear overview of the stage the waste and circular economy sector
is in in those countries. This overview can be presented e.g. in a radar chart or in individual
bar charts.
The project team feels that the MMWCE can be applied way more widely, not only to other
countries, but also on the level of (big) cities and regions. It yields valuable information for
exporters of waste and CE hardware and services, and also for donor countries and organizations wishing to target their support activities to the countries or regions where the greatest
impact can be achieved.
At this point, the project team would like to share the MMWCE and the results obtained in
Latin America with the distinguished ISWA audience, in order to gather inspiration and input for the Maturity Matrix 2:0.
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Short biography: A Mechanical Engineer by origin, Mr. Bert
Keesman of the company MetaSus in the Netherlands is an
experienced consultant in the field of exports promotion in
waste management and circular economy. Among other assignments, he has worked for the United Nations Economic
and Social Commission for Asia and the Pacific (ESCAP) in
Bangkok, Thailand and for the UNIDO supported Technology Management Center in Costa Rica. At the consultancy company BECO Group he worked on the introduction of
cleaner production and Corporate Social Responsibility in
SME’s in the Netherlands and abroad.
Mr. Keesman is involved in many export promotion and
international cooperation projects in Latin America, Africa
and Asia. As an example, he is currently coordinating the
efforts of a group of seven Dutch companies in waste and
circular economy to set up business in Indonesia. In 2019,
with a team of experts Mr. Keesman carried out market research in waste and circular economy in Ghana and Nigeria.
End of 2020, beginning of 2021, together with Holland Circular Hotspot, A4Waste and Holland House Waste Window,
he carried out market research in waste/CE in eight countries of Latin America. This assignment (of the Dutch Embassies in Latin America) involved the development of the
Maturity Matrix for Waste/CE.
Contact: Mr. Bert Keesman, MetaSus,
+31 6 12699014, keesman@metasus.nl

Mr. Bert Keesman
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Governance and Informal Sector in Solid Waste Management: The
Case of Kathmandu, Nepal (37)
Rapid urban population growth in Nepal has resulted in ubiquitous challenge of municipal
solid waste management (MSWM) for authorities, especially in capital city Kathmandu. Increased amount of solid waste leading to haphazard disposal tied to low government capacity prevails in Kathmandu. Private companies’ and informal sectors’ activities have come
forth to deal with these waste concerns. This study aims to explore the way governance can
facilitate to address the solid waste management issues of Kathmandu. In doing so it delves
into the current waste management process, role played by informal sector including their
relationship with formal actors also role played by partnership or lack of it between the actors. Governance aspect of integrated sustainable waste management framework is apted as
a starting point to inquire the governance of MSWM. Similarly, concept of informal sector is
explored based on five policy approaches namely dualist, voluntarist, legalist, structuralist
and co-production. The study employed household survey, interviews, and field observation
as methods to collect data supplementing it with secondary data gathered through policy
documents and (MSWM) literature. This study illustrates that waste management in the
city deviates from formal waste management guidelines. Large proportion of households
rely on private waste management companies. In the absence of formal recycling, informal
sector is the sole recycler of the city. Local government fails to recognize the contribution
made by informal sector in resource recovery and government’s attitude towards them have
been of neglect. Similarly, central government authority is interested in handing over the
waste responsibilities to a transnational company for a modern integrated solid waste management system while the future of private companies and informal sector remain unclear.
Lack of opportunities for participation and ensuing mistrust among households towards local government exacerbates the situation. This study concludes that local government lacks
resources and fails to interfere positively to cultivate partnership between existing actors.
Keywords: Solid Waste Management, Kathmandu, Governance, Informal Sector
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Nikita Sharma: She is a PhD student at Technische Universität Dresden and Leibniz Institute of Ecological Urban
and Regional Development. A graduate in Development
studies specializing in Geography from Norwegian University of Science and Technology. Has been focusing on governance, participation, and solid waste management since
her master’s degree.
Prof. Dr Wolfgang Wende: Professor of urban development at Technische Universität Dresden and head of research area landscape change and management at Leibniz
Institute of Ecological Urban and Regional Development.

Nikita Sharma
PhD student at Technische Universität Dresden and Leibniz Institute of
Ecological Urban and Regional Development.

Go to the programme overview

Programme - Construction & demolition waste management policies for improved resource efficiency “(an Interreg Europe Programme) (40)
Author: Athanasios Sakkas, Civil Engineer
email: thsak5@yahoo.com
Abstract
The basic aim of the presentation is to describe the scope of the CONDEREFF Programme
– “Construction & demolition waste management policies for improved resource efficiency
“(an Interreg Europe Programme).
The Interreg Europe programme, financed by the European Regional Development Fund
(ERDF), was designed to support policy-learning among the relevant policy organisations
with a view to improving the performance of
regional development policies and programmes. It allows regional and local public authorities and other players of regional relevance across Europe to exchange practices and ideas
on the way public policies work, and thereby find solutions to improve their strategies for
their own citizens.
Based on volume, Construction and Demolition (C&D) waste is the largest waste stream in
the EU – it represents about one third of all waste produced. Proper management of C&D
waste and recycled materials – including the correct handling of hazardous waste - can
have major benefits in terms of sustainability and the quality of life. But it can also provide
major benefits for the EU construction and recycling industry, as it boosts demand for C&D
recycled materials.[6,9]
The challenge and opportunity faced by the CONDEREFF regions is to accelerate their policy
work on improving resource efficiency at territorial level. Τhe EU Construction & Demolition
Waste Management Protocol and the transition towards Circular Economy [5,7,8,11,12] can
guide the regulative roll-out of C&D waste management across EU regions; accordingly, the
proliferation of infrastructures & methods for recycling and re-use of C&D waste materials
can introduce a green growth opportunity. Regions can exploit this opportunity by improving
their policy instruments to factor these developments in, and support projects and processes
to this direction.
Within the context of the INTERREG programme the CONDEREFF project is aligned to specific objective 4.2 supporting the accumulation and exchange of knowledge, experience and
good practices regarding C&D waste
management. The re-evaluation of resource efficiency regional policies presents a significant
opportunity for the CONDEREFF regions a) to valorize and fine tune their regional policy
instruments accordingly, and b) to address multifaceted challenges such as:
• Lack of investment (and skills) on infrastructure
• Weaknesses in policy coherence
• Lack of efficient procurement procedures
• Lack of administrative capacity of public authorities to manage relevant projects and programmes
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Each one of the participating partners has to develop and implement an action plan in order
to provide details on how the lessons learnt from the cooperation will be implemented in
order to improve the policy instrument
addressed within the region. The action plan specifies the nature of the actions to be implemented, their timeframe, the stakeholders involved, the costs and funding sources.
Before the selection of specific actions, each partner is suggested to be able to answer to
certain simple questions (conduct a self-assessment), such as:
• What is the present situation in the region?
• Is the goal of 70% [1,9] by weight (preparing for re-use, recycling and other material recovery) achieved in the region? (the level of recycling and material recovery of C&D waste varies
greatly across the EU, as do the relevant definitions used throughout Europe [6])
• Is the legislative framework complete?
• Is there a market for recycled C&D waste? (quality management is a crucial step towards
increasing the confidence in the C&D waste management processes and the trust in the
quality of C&D recycled materials [6])
• Is there a lack of C&D waste treatment plants, installations or other enterprises (e.g. collectorstransporters) dealing with C&D waste in the region? (estimate the required capacity
in a given territory, the feasibility of recycling is highest in densely populated and urbanised
areas [6])
• Are the estimated quantities of C&D waste produced accurate (based on theoretical models
or on the quantities declared by the treatment plants)?
• Can recycled materials replace a portion of virgin-raw materials? (taxes on virgin materials
may be an option, depending on the local situation [6])
• Do authorities at all levels provide incentives for promoting the use of C&D recycled materials? (the European Commission has identified the construction sector as a priority sector
for green public procurement for a long time already [2])
• Are there any results from university researches and studies that could lead to the implementation of innovative and advanced C&D waste treatments?
• Are there any good practices of C&D waste management from other countries that could
be implemented immediately in the region?
• What is the general mentality in the construction sector about C&D waste?
• What is the level of public awareness about C&D waste management? (it is important that
all actors in the value chain are sufficiently aware of the value inherent in working with
C&D recycled materials, as well as having confidence in them [6,9])
At the present time, the RoT is developing an action plan which relies on the following axes:
• Funding (by the Operational Programme of Thessaly) of enterprises dealing with C&D
waste management (treatment plants, collectors-transporters) in order to start or to expand
their activities.
• Inclusion of the cost of C&D waste management in the budgets of the public works.
• Obligation for the use of recycled materials (about 15% be weight) in public works, so they
can replace raw materials.
• Collaboration with universities and researchers in order to facilitate the transfer of innovative and advanced C&D waste treatments and technologies from laboratory to industrial
scale.
• Dissemination of good practices and raise public awareness.
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The CONDEREFF project brings together 8 partners from 7 countries to exchange experiences and practices on how to move forward from existing procedures on C&D waste management towards the adoption and further
exploitation of the best practices and measures applied in the field.
Keywords
Construction & demolition waste, circular economy, resource efficiency, CONDEREFF, Interreg Europe, C&D waste management protocol
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OF THE REGIONS. «A new Circular Economy Action Plan for a cleaner and more competitive
Europe», {COM(2020) 98 final}, Brussels, 11.3.2020. Athanasios Sakkas – Civil Engineer, MSc
Civil Engineer
PREFECTURE of Larissa / Technical Unit, Greece
• Participation in technical teams of engineers for the supervision on engineering works and
evaluation of
damages (mainly due to subsidence) to buildings.
2006-2008
Civil Engineer-freelancer
Professional Associations:
• Member of the Technical Chamber of Greece (March 2006-today)
(http://portal.tee.gr/portal/page/portal/INTER_RELATIONS/english/role )
• Member of the Environmental Committee of the Local Department (Central and Western
Thessaly) of the
Technical Chamber of Greece
Languages:
• Greek – mother tongue
• English
PC literacy:
• Microsoft Office (Word, Excel, Power Point)
• ArcGIS
• AutoCAD
• Archicad
• HEC-RAS
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• 2020 - present
PhD Student
Department of Environmental Sciences
School of Technology, University of Thessaly (http://env.uth.
gr/en/)
Title of the doctoral dissertation: “Asbestos containing
waste treatment through the ceramic industry, within the
context of the Circular Economy”
• 2015 - 2016
“MSc (Master’s degree) in Advanced Environmental Management Technologies in Engineering Works” Department
of Civil Engineering
University of Applied Science of Thessaly (http://www.civil.
teilar.gr/stedp/index.php/en/)
Thesis: “Municipal Solid Waste (MSW) Management in Larisa Prefecture, within the context of the new National Solid
Waste Management Plan (NSWMP)”
• 2010-2012
“MSc (Master’s degree) in Spatial Analysis and Environmental Management” Department of Planning and Regional Development Faculty of Engineering, University of Thessaly
(http://www.uth.gr/en/),
Thesis: “Municipal Solid Waste (MSW) treatment technologies and their possible implementation in Thessaly Region”
• 1998-2005
“BSc in Civil Engineering” (Bachelor)
School of Civil Engineering
Faculty of Engineering, Aristotle University of Thessaloniki
(https://www.auth.gr/en/uni),
Thesis: “Theoretical presentation of preconstruction (industrially produced precast concrete units) and investigation of
its application in Greece”
Professional experience:
7/2018-present
Technical Advisor
Hellenic Agency for Local Development and Local Government SA,
Responsible for the provision of technical advice regarding
the preparation of proposals for calls, within the context of
the Operational Programme: “Transport Infrastructure, Environment and Sustainable Development” –
Partnership Agreement 2014-2020. The programme’s beneficiaries are the Municipalities and their companies and

Athanasios Sakkas
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associations. The calls are focusing on funding projects concerning mainly solid waste management projects, wastewater management projects and energy upgrade of public
buildings.
12/2019-9/2020
Trainer - Instructor
Hellenic Agency for Local Development and Local Government SA,
Responsible for the development of the educational material and the conduction of seminars, within the context of
the Operational Programme: “Reform of the Public Sector”
- Partnership Agreement 2014-2020. The seminars were
focusing on the proper operation of the waste transfer stations and the trainees were employees of the Municipalities
and their waste management companies and associations.
11/2009-7/2018
Technical Advisor – Supervising Engineer
SOLID WASTE MANAGEMENT ASSOCIATON, Regional Unit
of Larissa, Greece
• Responsible for the provision of specialized advice regarding the proper operation of the association’s installations:
◆ Landfill (110.000 tons of municipal solid waste/year)
◆ Leachate management and water control
◆ Biogas monitoring
◆ Recyclable Materials Sorting Facility (hand sorting facility, 9.000 tons capacity of recyclable
packaging materials/year)
◆ Waste Transfer Stations
• Member of the supervising team on the construction of
the 4th Cell (estimated capacity: 600.000 m3 of waste) of
the Landfill of Larisa Prefecture (construction period: 20112013).
• Supervising engineer on the construction of a network for
the collection of biogas from the landfill (construction period 2011).
03/2017 – 12/2017
Safety Engineer SOURLAS S.A.
• Safety Engineer during the construction of pipelines network, up to 19bar, for the distribution and conduit of natural gas, in various areas of Larissa and Magnesia Regional
Units.
2008-2009
Civil Engineer
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PREFECTURE of Larissa / Technical Unit, Greece
• Participation in technical teams of engineers for the supervision on engineering works and evaluation of damages
(mainly due to subsidence) to buildings.
2006-2008
Civil Engineer-freelancer
Professional Associations:
• Member of the Technical Chamber of Greece (March
2006-today)
(http://portal.tee.gr/portal/page/portal/INTER_RELATIONS/
english/role )
• Member of the Environmental Committee of the Local Department (Central and Western Thessaly) of the Technical
Chamber of Greece
Languages:
• Greek – mother tongue
• English
PC literacy:
• Microsoft Office (Word, Excel, Power Point)
• ArcGIS
• AutoCAD
• Archicad
• HEC-RAS
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Circular Economy, Minerals and the Food-Energy-Water nexus
(42)
Abstract
Global warming and the nexus of Food, Energy and Water (FEW), are undoubtedly going to
dominate this century’s agenda. The challenge will be to feed and comfort our growing and
changing societies under stable social conditions without exploiting the biosphere. How and
where does the Circular Economy (CE) fit in this turmoil?
Literature shows that at this moment the concept of CE only plays a marginal role as it
mostly focuses on Solid Waste Management (SWM)-related subjects in western countries. It
postulates that CE has the potential to augment the global agenda in two important ways.
The first line of thought starts with the observation that the FEW-nexus lacks a major field
of concern being Minerals (mineral resources such as metal ores, phosphates, potassium,
calcium and sand). The links of Minerals-availability with the FEW-nexus are shown to be
numerous and substantial and one could wonder why not directly from the start it was an
FEWM-interaction. With the introduction of Minerals, also SWM and CE become part of this
connected system.
The second line of thought starts with the inevitable observation that CE can only be relevant if it addresses all four fields in the FEWM-nexus. This extended CE should include
and integrate minerals, water, energy and food cycles in order to prevent effects from being
shifted and not solved.
The conclusion of the paper is that the FEW-nexus cannot be fully understood without introducing Minerals and cannot be fully solved without CE. The relations between the four
fields and the way they interplay with demographic, economic and social variables is given
in a conceptual diagram showing the most relevant causal relation.
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Hans Breukelman holds a Master in Chemical Engineering
with a specialization in process technology, environmental
management and wastewater treatment. Most of his 35year career has been dedicated to research, consultancy and
management of Solid Waste Management (SWM) services,
operations and policies. In 2019 he started his PhD research
at the Open University of the Netherlands on waste management in cities in developing countries, in order to bring
his SWM experiences to the academic domain.
Until 2011 he managed and owned companies in the field
of SWM in the Netherlands. The operations of these companies were on waste logistics, disposal, recycling and remediation. For these companies he worked together with
public institutions and contributed to the development of
waste management policies and practices. Still today, he is
a trusted advisor to many Dutch companies in this field.
In 2008 he started, as chairman, Hands for Waste; a
non-profit foundation assisting cities and regions in developing countries in upgrading their performance on SWM.
Activities covered are city cleaning, waste-collection, recycling and sustainable landfilling of solid waste, including
design, construction, organization, governance, fee-policy
and collection. Executed projects were in Sudan, Ethiopia
and Burundi.
From 2013 he developed his own practice as an international consultant, supporting the improvement of SWM services, infrastructure, policies, governance and finance in developing countries. In this position he fulfilled assignments
in Bolivia, Guatemala (Guatemala City), Tanzania (Dar es
Salaam), Algeria (Algiers), Palestinian Territories, Romania,
Myanmar and Georgia. Currently he is working on behalf
of UNDP in Mon State and Rakhine State, Myanmar, on behalf of UNCDF in Cambodia and on behalf of World Bank in
Ethiopia.

Hans Breukelman

Go to the programme overview

Why mechanical versus chemical recycling? Alternatives and innovations are needed!
Can’t the processes complement each other? (43)
Conventional mechanical plastics recycling is increasingly facing competition from physical
and chemical processes. Many NGOs argue against chemical recycling, denouncing its environmental impact and questioning its economic viability.
But it is also fact that alternatives have to be developed in order to achieve the ambitious
recycling targets - above all from the EU’s Green Deal. Also, thermal recycling of plastics
should steadily decrease.
Based on a literature review and interviews with various market participants in the industry, the submitted paper will answer the following questions:
- What are the limits of mechanical recycling?
- What chemical recycling processes exist and at what technological level?
- How are these processes to be evaluated ecologically and economically?
The submitted article first gives an overview of the current situation of the plastics material
flow, the production figures and the disposal routes. Subsequently, the different processes of
plastics recycling are presented technically and explained by means of examples. The focus
is placed on the processes of chemical recycling.
The article evaluates the already existing Life Cycle Assessments on these processes, which
have been prepared scientifically, but also in the context of industry studies.
In summary, the paper shows that further consideration of the carbon footprint of chemical
recycling is important. Here, a global cooperation within ISWA would be desirable. The Author pleads for research funding to be made available for chemical recycling projects in order
to be able to evaluate them in more detail and to support innovations.
Ultimately, however, the economic viability of plastics recycling should not be the leading
and only argument. After all, with the current low oil price, no plastics recycling is economically viable. The economic viability of plastics recycling should rather be promoted by building up sales markets, e.g. through substitution quotas or design for recycling.
More information: Deutsche Gesellschaft für Abfallwirtschaft e. V. (DGAW; German Association for Waste Management), Nieritzweg 23, 14165 Berlin, info@dgaw.de, www.dgaw.de
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Life cycle assessment of an acoustic insulation sandwich panel
made from recycled diapers (45)
Authors: Benedetta Copertaro PhD1, Mengyuan Li2, Gianluca Magrini1, Ryan Pike3
1. Newster System S.r.l., Via Pascoli, 26/28 – 47853 Cerasolo di Coriano (RN) – Italy
2. School of Engineering, The Australian National University- Canberra ACT 0200
3. 180 Waste Group 4/55 Thurralilly St, Queanbeyan East NSW 2620, Australia
Abstract
Healthcare waste (HCW) management represents one of the major day-to-day challenges for
healthcare facilities due to the high costs, environmental impact, and associated risks. To
date, the HCW disposal is carried out, amongst others, through landfill, chemical disinfection, and incineration technologies. However, these methods can cause several environmental side effects and they generally do not envisage to “loop” HCW back into the system to be
reused. In this regard, frictional heat treatment (FHT) represents a valid alternative technology to traditional incinerator disposal methods for processing infectious waste, whose residual can be possibly used to create new products. For instance, in hospitals and residential
care facilities for the elderly diapers represent about 3.5% and 40% of the total amount of
waste respectively. Since they are not reused, diapers are considered municipal solid waste,
representing a significant fraction of landfill/disposal costs. Moreover, due to their inherent
composition, diapers can release many harmful chemicals that could be dispersed into the
environment. The aim of this research is to assess the environmental impacts, through Life
Cycle Analysis (LCA) of a new type of acoustic insulation sandwich panel made from diapers
treated through FHT, used in residential care facilities for the elderly. The LCA is conducted
using Gabi Software, and the results obtained for the new residue-infused acoustic insulation are compared to others commercially available insulation products (i.e., stone wool,
paper wool and flax insulation products). According to the environmental impact categories considered (i.e., global warming, acidification and eutrophication), the residue-infused
insulation implicates a significantly smaller environmental impact over all the considered
categories. Therefore, it can be stated that the life-cycle of the acoustic insulation sandwich
panel made from diapers treated through FHT, provides a significantly higher environmentally-friendly approach for insulation production when compared to some of the most widely used insulation products.
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Benedetta Copertaro, Ph.D. | M.Sc is the Research Scientist
in the R&D Department at Newster System srl. Born in Recanati, Italy, Benedetta held the bachelor degree in Environmental Biology and the master one in Environmental
Sciences. After having completed her master studies she
applied for the Doctoral program in Life and Environmental
Sciences (UNIVPM, Italy), starting a research project aimed
at reducing the energy consumption in the cold chain sector. She was fully satisfied with her training choices and the
junior research experience that after obtaining the PhD title
she applied for a Research Associate position in Italy (UNIVPM). After having completed the research project in solar
heating systems, she applied for a Post-Doctoral position in
Sweden (Dalarna University). During her research experience she had the chance to publish several scientific papers
and be invited as Visiting Researcher in a research centre in
Spain (Lleida University). She is the first Author and Co-Author of more than 10 scientific research papers published
(and under-review) in Elsevier and MDPI peer-reviewed
journals, of almost 7 peer-reviewed conference papers, three
technical reports and two book chapters. She also attended
and presented her research in several international conferences and International Energy Agency technical meetings
among Italy, Germany, Sweden, Denmark and Norway. She
is also an official and recognized reviewer for four Elsevier
Journals like Energy Storage Journal, Energy and Buildings,
Journal of Food Engineering and Renewable and Sustainable Energy Reviews. During the two years Post-Doc in Sweden she has been involved in several teaching activities in
different engineering courses and Master/PhD student’s supervision. Once hired in Newster System srl, she started to
work as scientific representative in charge of defining the
validation protocols of different Newster Technologies as
well as drafting National and European research projects.
h-index = 7 by Google Scholar.

Benedetta Copertaro
Ph.D. | M.Sc
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Secondary raw materials: The role of anthropogenic resource
classification in supporting the transition to a Circular Economy
(46)
Andrea WINTERSTETTER1*, Soraya HEUSS-ASSBICHLER2, Julia STEGEMANN3, Ulrich KRAL4, Patrick WÄGER5, Mohamed OSMANI6, Helmut RECHBERGER4
1. Sustainable Materials Management Unit, VITO – Flemish Institute for Technological Research, 200 Boeretang, 2400 Mol, Belgium
2. Department of Earth and Environmental Sciences, Ludwig-Maximilians-Universität
München, Theresienstr. 41, 80333 Munich, Germany
3. Centre for Resource Efficiency & the Environment, Department of Civil, Environmental &
Geomatic Engineering, University College London, UK
4. Institute for Water Quality and Resource Management, Technische Universität Wien, Karlsplatz 13/226, 1040 Vienna, Austria
5. Technology and Society Laboratory, Empa – Swiss Federal Laboratories for Materials Science and Technology. 9014 St. Gallen, Switzerland
6. School of Architecture, Building and Civil Engineering, Loughborough University, UK
* Corresponding author: Tel. +32 14 33 51 51; E-mail: andrea.winterstetter@vito.be
A successful transition to a Circular Economy, as promoted by the European Commission,
requires solid information on the future availability of secondary raw materials. A case
study approach was adopted in this study to investigate the role of the classification of
anthropogenic resources in supporting the transition to a Circular Economy. We reviewed
case studies that classify resources extracted from old landfills, built infrastructure, various
national secondary metal stocks, electrical and electronic waste and waste incineration residues. The first objective is to investigate to what extent the reviewed case studies address
the challenges linked to anthropogenic resource recovery, for example, technical and regulatory barriers and non-existing markets for recyclates. The second objective is to elicit in
how far resource classification can contribute to support the EU Action Plan for the Circular
Economy. Five areas were identified, in which resource classification can have a meaningful
contribution for resource recovery, namely in knowledge management, research and development, policy support, (pre-)feasibility studies, and marketing. In a wider Circular Economy context, resource classification can play a key role in assessing anthropogenic resources
similar to natural resources for integrated resource management. Further, it can be useful to
improve communication along the value chain, to optimize waste management operations
for enhanced resource recovery and to promote design-for-recycling of products. Resource
classification can also help compare different Circular Economy options, such as reuse and
remanufacturing. The paper concludes that a standardized classification is necessary, which
encompasses guidance on detailed assessment of different types of anthropogenic resources. This should take into account the fact that the availability of resources does not solely
depend on the material quantities, but also on the technical, operational, economic, social,
environmental and regulatory conditions, which cumulatively enable or prevent recovery of
these resources.
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A review of technological solutions to prevent or reduce marine
plastic litter in Mediterranean developing countries (47)
Andrea Winterstetter1, Karl C. Vrancken1,2, Marie Grodent3, Kim Ragaert3
1. Sustainable Materials Management Unit, VITO – Flemish Institute for Technological Research, 200 Boeretang, 2400 Mol, Belgium
2. University of Antwerp, Dept. of Bio-engineering, Groenenborgerlaan 171, 2020 Antwerp,
Belgium
3. Center for Polymer and Material Technologies (CPMT), Department of Materials, Textiles
and Chemical Engineering, Faculty of Engineering and Architecture, Ghent University, Technologiepark 130, 9052 Zwijnaarde, Belgium
Growing global plastic production combined with poor waste collection has led to increasing
amounts of plastic debris found in the oceans, in rivers and on the shores. There are numerous studies and reports on policy measures to prevent or reduce marine litter; however, a
systematic review on technological solutions has not been carried out so far, neither in the
scientific nor in the ‘grey literature’. Hence, the goal of this study is to provide an overview
on currently available technologies to tackle marine plastic litter. The first objective is to
collect and describe different types of currently available technological solutions, including
their technology readiness level and the “source-to-sea” point of intervention. The second
objective is to assess their potential deployment in Mediterranean developing countries. To
collect technological solutions a platform was developed by the existing technology database Ubuntoo. 50 out of initially 75 submitted solutions along the plastics value chain, including the detection and capture of litter, were assessed by independent experts. Collection
systems represent more than half of the shortlisted solutions. 25 % include processing and
treatment technologies, either as a stand-alone solution (30 %) or more commonly in combination with a first litter capturing step. 10 % offer digital solutions, e.g., virtual currency for
plastic waste. The rest focuses on the detection of waste and integrated solutions on landfill
and waste management. Three highly-ranked solutions, which are considered suitable to
be deployed in Mediterranean developing countries, will be described in detail. This study
concludes that the most promising type of solutions combines technology-oriented with
people-oriented practices runs on own energy sources, connects throughout the plastics value chain with a convincing valorization plan for captured debris, and involves all relevant
stakeholders. Cost transparency and the impacts on ecosystems are aspects that deserve
more attention in the future.
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Policy tools for social circularity (50)
by Ad Lansink
Abstract
Covid19 exposed large risks in global economy. Health cares counted more than prosperity
and employment. Attention was further deflected from climate policy. But long-term response to the crisis should ensure care for environment, preventing risk of new crises.
Covid19 showed that global economy must change course. Rich countries focused too much
on economic growth. Product lifecycles, from design and production to use and disposal, use
international value chains and complex logistics. Supply security seemed secured by trade
treaties, making geopolitical concerns superfluous. However, the pandemic revealed the danger of supplying chain management. In 2020 three factors appeared important: actions of
authorities, resilient service of key workers and public acceptance of measures. The actual
resilience of society offers hope, when climate policy once again receives attention.
Some trend watchers expect old linear patterns. However, future society will make better
use from selective and sustainable circular economy, sharing norms, values, knowledge and
insights. After COVID-19, an all-embracing approach to social circularity needs:
• Strong governments, keeping grip on production and consumption
• Internationally regulated market forces, such as European directives,
• Knowledge transfer and fair payment for raw materials to developing countries;
• Sensible consideration of social and cultural perspectives
• Connecting climate policy and circular economy, focusing on resource hierarchy
• Assessing criteria of time, place and function to the value chain;
• Waste policy using Industry 4.0 tools as logistics, networking and block chain;
• Ensuring public support, through optimal information and communication
Free movement of people and goods requires supranational coordination and harmonization
of financial policy instruments, especially shifting taxation from labor to products, while
maintaining solidarity. Value added taxes must make a distinction between products and
services. Furthermore, revenues of appropriation levies need to be used in the same domain.
Finally, criteria of corporate tax must be related to climate policy and circularity.
Nijmegen/Netherlands/January 30, 2021
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No circular economy without excellent collection systems (51)
Prof. Dr.-Ing. Ralf Holzhauer, Westphalian University, Recycling Technology Center,
Germany
Abstract
The concept of circular economy is based on a sustainable, innovation-driven economic approach that redefines anthropogenic material flows and technical material cycles. It leads,
in perspective, to a decoupling of economic growth from raw material. The basic idea is a
value-preserving product and production approach. By reusing and recycling products and/
or materials in new products, processes and business models. The value-preserving of the
used and refined material flows is maximised. The energy required and the necessary raw
materials are minimised. However a circular economy without excellent collection systems
is not possible. Nothing can be recycled that has not been collected.
For a sustainable establishment of circular economy mechanisms, it is necessary to identify,
understand and resolve the intrinsic barriers of the physical/technical, monetary, institutional and zeitgeist-dependent effects.
Ongoing issues that can be realised in the short term are essentially relate to physical/technical barriers in the areas of production and utilisation processes. These “low hanging fruits”
have to be harvested.
Possible approaches will be presented using two research projects as examples.
• _The recirculation of used heating pumps to the producer and their possibilities for reuse
have been tested in a 2-year research project with industry partners from the entire value
chain. More than 2500 used pumps have been collected and tested concerning their recycling potential.
• _The optimisation of collection systems for household waste in terms of collection quantities and purity is an ongoing topic. In the “Find it - Use it” project, elements for assisting the
selective collection and route scheduling of household waste have been tested over a period
of 3 years.
The results will be discussed regarding recycling and possible CO2 savings.
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Prof. Dr.-Ing. Ralf Holzhauer studied mechanical engineering at the Technical Universities of Dortmund and Hannover. At the University of Dortmund he passed his degree
as Dr.-Ing. According to the relevant professional activities
in the fields of materials handling, logistics and waste management, he was appointed in 1994 to the Chair of recycling
technology of the University of Applied Sciences Westfälische Hochschule Gelsenkirchen. Currently, the work focuses
on the design of recycling processes and process technology
for future energy sources.
Prof. Holzhauer is part of various associations. He is a board
member of the VDI Society for Energy and Environmental
Technology, director of the business development center
Ruhr for circular economy and director of the department
“Resources and Sustainability” _of the North Rhine Westphalian Graduate School.

Prof. Dr.-Ing. Ralf Holzhauer Westphalian University,
Recycling Technology Center, Germany
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Sustainable, agro-environmental and circular practices: Case
study of the management of agricultural residual biomass in
Spain and the Czech Republic (52)
Authors: Mónica Duque-Acevedo1, Leidy Marcela Ulloa-Murillo2,Luis J. Belmonte-Ureña3, Francisco Camacho-Ferre1, Filip Mercl2, Pavel Tlustoš2
1. Department of Agronomy, Research Centre CIAIMBITAL, University of Almería, 04120 Almería, Spain; mda242@ual.es (M.D.-A.); fcamacho@ual.es (F.C.-F.)
2. Department of Agro-Environmental Chemistry and Plant Nutrition, Faculty of Agrobiology,
Food and Natural Resources, Czech University of Life Sciences Prague, Czech Republic.
3. Department of Economy and Business, Research Centre CIAIMBITAL, University of Almería,
04120 Almería, Spain.
Abstract
The environmental crisis caused by accelerated population growth and over exploitation of
natural resources has prompted the adoption of new development policies that prioritize
sustainable production and consumption. As a global strategy, the 2030 agenda proposed
by the UN seeks to articulate in a balanced way the social, economic and environmental
aspects. The 17 Sustainable Development Goals (SDGs) contained in this strategy guide the
governments in achieving this purpose. Some of these SDGs promote the transition towards
sustainable agriculture, based on the efficient use of resources and the reduction of pollutants production. Circular productive economic models (CPEM) such as the Circular Economy
and Bioeconomy, have become key mechanisms to leave behind the traditional linear model
of food production. Therefore, the aim of this study is to analyze the main sustainable and
circular agri-environmental practices that are implemented in crops throughout southeastern Spain and in Central Bohemia (Czech Republic). Using a systematic review approach
and literature analysis including studies from WoS and Scopus databases, and information
provided by government entities, the purpose is to identify the policies framework and the
main programs that promote environmental actions focused on management of agricultural
residual biomass. In the same way, the scope and importance of these measures, the role
played by producer organizations (PO) in their adoption, and the importance of subsidies
for the implementation of these agro-environmental practices within the framework of the
CPEM will be evaluated.
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PhD Student and Junior Researcher part of the Agro-environmental chemistry and plant nutrition department in
the Faculty of Agrobiology Food and Natural Resources of
Czech University of Life Sciences Prague. She earned a MSc.
In natural resources and environment, her research and
professional experience has been dedicated to solid waste
management, currently her research is focused on the improvement of biosolids properties by thermal treatment.

Ing. Leidy Marcela Ulloa
Murillo
PhD Student and Junior
Researcher

She is a teacher and researcher in the Agronomy department of the University of Almería. She is an environmental
engineer and a master in local sustainable development.
She is currently in her third year of a PhD in Economics and
Business Administration. Her main line of research is the
use of residual agricultural biomass within the framework
of the circular economy and bioeconomy. She has 4 articles
published in scientific journals.

Mónica Duque Acevedo
Teacher and researcher in the Agronomy department
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Education: Economics and Business Administration and
PhD in Economics.
He is professor in the area of Applied Economics at the University of Almeria, with more than 20 years of teaching experience. His main line of research is related to the circular
economy in agriculture and the consumption of desalinated
and reused water in intensive agriculture in southeastern
Spain. Currently, he has more than 75 publications, including articles in scientific journals, books and book chapters.
He has participated in 20 national and international congresses. He has also participated in 11 competitive research
projects.
Luis J. Belmonte-Ureña
Professor in the area of Applied Economics

He is Engineer and Doctor in Agronomy, Professor - Intensive Horticulture - at the ESI of the University of Almeria.
He has contributed as a speaker and in the organization of
more than 200 courses, conferences, symposiums, etc. both
in Europe and America. He has directed or co-directed 171
final projects, as well as 17 doctoral theses at the University
of Almeria. He is the director of the University of Almeria’s
own master’s degree in Fruit and Vegetable Production. He
is author or co-author of 23 books, 37 book chapters and
128 articles in national and international scientific journals. He has participated and participates as a researcher
or principal investigator in different national and European
projects on production and protection of horticultural crops.
(80 projects and research contracts).

Francisco Camacho Ferre
Engineer and Doctor in Agronomy, Professor - Intensive Horticulture - at the
ESI of the University of Almeria
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He is a researcher in the Agro-environmental chemistry
and plant nutrition department in the Faculty of Agrobiology Food and Natural Resources of Czech University of Life
Sciences Prague.
His scientific activities focus on the research of hazardous
and toxic substances contained in waste materials potentially usable in agriculture. His areas of interest are mainly
toxic elements, persistent organic pollutants and micropollutants. He investigates the methods of removing these toxic substances for subsequent recovery of waste materials
and their use as fertilizers. He operates a liquid chromatograph with tandem mass spectrometer (LC-MS/MS). His
Hirsch index is 10 and his number of citations on WoS without self-citations is 187.

He is employed as Full Professor and Vice Head of the Agro
environmental chemistry and plant nutrition department
in the Faculty of Agrobiology Food and Natural Resources
of Czech University of Life Sciences Prague.
He has published together with colleagues more than 250
scientific papers in international journals and proceedings
and presented more than 100 presentations at conferences. His Hirsch index is 31. He is/was principal investigator
of several national and international projects (GACR, TACR.
NAZV, 7FP, Life+, COST, Norway grants and Eureka projects).
Under his supervision more than 150 BSc. and MSc. students and 25 PhD students successfully graduated.
He is an associate editor of Plant Soil and Environment
journal, and member of several national and international
scientific societies.
His research major activities are related to soil–plant relationship of nutrients, trace elements and toxic compounds
and treatment and recycling of waste materials in agriculture, renewable energy resources

Ing. Filip Mercl, Ph. D.
researcher in the Agro-environmental
chemistry and plant nutrition department in the Faculty of Agrobiology
Food and Natural Resources

Prof. Dr. Pavel Tlustoš
Employed as Full Professor and Vice
Head of the Agro environmental chemistry and plant nutrition department
in the Faculty of Agrobiology Food and
Natural Resources
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Investigation of local models of Circular Economy of Plastics using system dynamics (53)
Maione Carol1,2, Lapko Yulia1, Paolo Trucco1, Balzano Filli1, Celenza Tatiana1
1: Department of Management, Economics and Industrial Engineering, Politecnico di Milano,
Via Lambruschini 4b, 20156 Milan, Italy
2: Corresponding author, carol.maione@polimi.it
Abstract
Confronting the challenges associated with a sustainable management of plastics and plastics waste, several regions put in place circular economy (CE) strategies by implementing
local CE models. This study adopts system dynamics (SD) to translate CE principles into
a framework for investigating local models of the CE of plastics. According to the study’s
objective, a SD model was employed to track environmental (e.g., ecological impacts), economic (e.g., market dynamics), technical (e.g., technological and infrastructural limitations),
regulatory (e.g., existing and new policies and regulations), and socio-cultural (e.g., consumer
demand and consumer behavior) variables in relation to the material flows related to the
plastic’s forward and reverse supply chains. Data were collected from primary literature, industrial reports, sustainability reports, and government sources. The study presents a number of scenarios: the baseline scenario witnesses the state-of-the-art of the plastic industry,
including the existing relationships and exchanges of physical and economic flows between
the principal actors of the plastic’s supply chain (polymer producers, plastic manufacturers,
plastic recyclers, and waste management companies). Following, the development scenarios examine possible transition pathways towards the CE of plastics (e.g., increased use
of recycled plastics and bio-based materials, sustainable sourcing, scaling-up of recycling,
partnerships and technology transfer across the supply chain), and provide strategic recommendations for the development of local models of CE. Moreover, the results show the most
appropriate models based on local socio-economic, geographic, and environmental conditions. From a systemic perspective, the developed model demonstrates the potential benefits
of enhancing a holistic understanding of the plastic’s industrial system, including causality
relationships and interactions between its components.
Keywords: Circular economy; Plastics; System dynamics; Material flows
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Carol Maione is a natural scientist and is currently pursuing her engineering doctoral degree at Politecnico di Milano,
Milan (Italy). Her work has spaced from biospheric down to
molecular understanding and quantification of plastic pollution in the natural environment. Her current research addresses quantitative and systemic investigation of the plastic’s industrial system, using material flow analysis-system
dynamics modeling

Carol Maione
PhD Candidate, Dept.
Management, Economics and Industrial
Engineering,
Politecnico di Milano
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Towards a Circular Economy of Plastics: The case of Lombardy
region, Italy (54)
Maione Carol1,2, Lapko Yulia1, Paolo Trucco1
1: Department of Management, Economics and Industrial Engineering, Politecnico di Milano,
Via Lambruschini 4b, 20156 Milan, Italy
2: Corresponding author, carol.maione@polimi.it
Abstract
The urgency to transition towards a circular economy (CE) for plastics is widely advocated
by national and international institutions and widely supported by the scientific community. Over the past 10 years, a number of legislative frameworks to implement the CE of
plastics have been put in place in European countries, including An EU Action Plan for the
Circular Economy (European Commission, 2015) and A European Strategy for Plastics in a
Circular Economy (European Commission, 2018). While these frameworks present a set of
guidelines to achieve the CE on a national or international level, it is imperative to adapt
local models to align with European standards and accelerate plastic circularity locally. This
study investigates the industrial challenges to the development of a CE of plastics in the
Lombardy region, Italy. For data collection, a survey was conducted on the barriers to and
enablers of local models of CE of plastics perceived by role players among the plastic industry (e.g., oil and gas companies, polymer producers, bioplastics producers, manufacturers of
plastic products, packaging manufacturers, recycling companies, and plastic consortia) and
the municipal waste sector. The survey covered six macro-areas: economic factors, technical factors, environmental factors, regulatory factors, informational factors, and socio-cultural factors. In addition, special attention was paid to the role of plastic recycling, and in
particular chemical recycling technologies, in recovering full potential (material and value)
from plastics waste and expanding local end-markets for recycled plastics in the pursuit of
a regional CE model. Based on the findings, this study provides a number of implications for
practitioners to better understand the systemic interactions and the role in CE of different
actors located along the supply chain of plastic.
Keywords: Circular economy; Plastics; Lombardy region; Industrial challenges
References:
European Commission (2015). Circular Economy Action Plan. The European Green Deal.
European Commission (2018). A European Strategy for Plastics in a Circular Economy.
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Carol Maione is a natural scientist and is currently pursuing her engineering doctoral degree at Politecnico di Milano,
Milan (Italy). Her work has spaced from biospheric down to
molecular understanding and quantification of plastic pollution in the natural environment. Her current research addresses quantitative and systemic investigation of the plastic’s industrial system, using material flow analysis-system
dynamics modeling
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PhD Candidate, Dept.
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Politecnico di Milano
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Industrial Symbiosis Financial Engineering: The role of Chemical Leasing (ChL) (55)
Georgios Karakatsanis (g.karakatsanis@evotropia.com)
Co-founder & CEO EVOTROPIA Ecological Finance Architectures P.C.
Abstract
Although Industrial Symbiosis (IS) has made remarkable progress at the level of technical
innovations, an obstacle for the large-scale deployment of industrial ecosystems is still observed at the financial level. So far, Circular Economy finance has mainly been promoted
by institutional market players, with emphasis on natural resource efficiency. However, the
development of financial instruments -tailored to correspond to the specific needs of Industrial Symbiosis- comprises a major challenge for private financial institutions as well, who
seek reliable metrics for coupling payments to environmental performance. Our work discusses the development of Industrial Symbiosis Financial Engineering (ISFE), customizable
by: (a) the specific (local or other qualitative/quantitative) conditions of examined industrial
ecosystems, (b) the specific features of generated industrial wastes flowing in local natural
ecosystems and (c) a combination of the above. In more detail, we discuss the principles
for structuring Chemical Leasing (ChL) contracts; a practice that was initially introduced in
several case studies by the United Nations Industrial Development Organization (UNIDO) in
2004. Instead of the “business as usual” approach -focusing on a chemical product’s sales’
maximization- ChL focuses on life-cycle product design, in order to achieve both the chemical’s optimal utilization across its industrial use and its “binded-by-contract” composition
when it reaches its “waste” phase, in order to be processed at the lowest possible environmental cost. After almost two decades of practice, ChL can take various forms of contract
agreements, having demonstrated a very promising potential so far.
Keywords: Industrial Symbiosis Financial Engineering, tailoring, Chemical Leasing, UNIDO,
Life-Cycle
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G. Karakatsanis is an economist; graduate of the department
of International and European Economic Studies, School of
Economic Sciences of Athens University of Economics and
Business (AUEB). He continued his post-graduate studies
in National Technical University of Athens (NTUA), where
in his M.Sc. Thesis he introduced significant innovations in
the field of Ecological Finance Engineering. In the period
2007-2013 he worked in the banking sector on issues of
ecological investments, risk management and business continuity. Since May 2013, he is a Ph.D. Candidate in NTUA in
the subject of Natural Capital Econometrics, with extensive
research and teaching experience in natural resource economics. Between 2014 and 2016 he worked in Technische
Universität München (TUM) as a Guest Lecturer and Researcher within an international research program on the
field of Natural Resource Economics for Engineers. In September 2019, he co-founded EVOTROPIA Ecological Finance
Architectures P.C., in the fields of natural capital valuation,
digital applications for Industrial Symbiosis and design of
financial instruments for the Circular Economy. Currently,
EVOTROPIA EFA P.C. is building a digital stock market for
Industrial Symbiosis. Since March 2020, he serves as Director of the Circular Economy and Built Environment Special
Committee of the Sustainable Building Council Greece (SBC
GREECE), which is a member of the World Green Building
Council (WGBC).

Georgios Karakatsanis
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A digital exchange for Post-Consumer Resin (PCR) trading (56)
Georgios Karakatsanis (g.karakatsanis@evotropia.com)
Co-founder & CEO EVOTROPIA Ecological Finance Architectures P.C.
Abstract
The World Bank estimates the global plastics’ pollution to 8,7% of the global Gross Domestic Product (GDP) (6,8 trillion $). This cost is further analyzed in the costs associated to the
depletion of fossil fuel resources -equal to 4,3 trillion $ and the costs associated ecosystems’
degradation -equal to 2,5 trillion $. In addition, 25% of global plastics’ pollution derives from
food packaging. Within a Plastics’ Industrial Symbiosis (PIS), chemically recycled plastic
wastes of one industry can become useful raw materials for another in the form of Post-Consumer Resin (PCR); thus, being able to mitigate both of the above environmental pressures.
In relation to the above, we are describing the architecture of a digital infrastructure for PCR
management and trading in real time. As the supply of chemically recycled plastic for packaging is among the priorities of the global food industry, the EU sustainability agenda and
the European Green Deal, such digital systems accompanied by “smart” contracts’ building
for PCR will comprise cutting-edge investment fields to achieve 100% recyclability by 2030.
Via such systems, the procurement divisions of food and packaging industries can connect
with PCR suppliers, place their orders according to the desired PCR features (e.g. low chlorine
content) -with the use of a wide variety of contracts- and obtain the composed material, in
full compliance to the European Food Safety Authority (EFSA) standards.
Keywords: Plastics, packaging, Industrial Symbiosis, PCR, digitalization, smart-contracts,
EFSA
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G. Karakatsanis is an economist; graduate of the department
of International and European Economic Studies, School of
Economic Sciences of Athens University of Economics and
Business (AUEB). He continued his post-graduate studies
in National Technical University of Athens (NTUA), where
in his M.Sc. Thesis he introduced significant innovations in
the field of Ecological Finance Engineering. In the period
2007-2013 he worked in the banking sector on issues of
ecological investments, risk management and business continuity. Since May 2013, he is a Ph.D. Candidate in NTUA in
the subject of Natural Capital Econometrics, with extensive
research and teaching experience in natural resource economics. Between 2014 and 2016 he worked in Technische
Universität München (TUM) as a Guest Lecturer and Researcher within an international research program on the
field of Natural Resource Economics for Engineers. In September 2019, he co-founded EVOTROPIA Ecological Finance
Architectures P.C., in the fields of natural capital valuation,
digital applications for Industrial Symbiosis and design of
financial instruments for the Circular Economy. Currently,
EVOTROPIA EFA P.C. is building a digital stock market for
Industrial Symbiosis. Since March 2020, he serves as Director of the Circular Economy and Built Environment Special
Committee of the Sustainable Building Council Greece (SBC
GREECE), which is a member of the World Green Building
Council (WGBC).
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Maintenance of PCBs using Integer Programming (60)
P. S. Karagiannopoulos1,*, N. M. Manousakis1, C. S. Psomopoulos1, P. E. Sinioros1, S.
I. Gerasopoulos1
1. University of West Attica, Department of Electrical and Electronics Engineering
*Corresponding Author
Abstract: The increment of the population and the standard of living, especially in the developing countries, has as a result the rising of the domestic electric appliances consumption and the average global energy consumption as well as the emissions of CO2 per capita.
Domestic electric appliances include a small electric motor running inside which its speed
is electronically controlled, and can be classified as washing machines, dishwashers, dryers, mixers, blenders, fridges, power tools etc. The designing of more lasting products, like
domestic electric appliances, is a keystone approach of the circular economy to reduce the
use of non-reusable materials and the quantity of wastes to be managed at the end of the
product life. The manufacturing of modern electric appliances includes the incorporation of
printed circuit boards (PCBs). PCBs mechanically support and electrically connect electrical or electronic components using conductive tracks, pads and other features etched from
one or more sheet layers of copper laminated onto and/or between sheet layers of a nonconductive substrate. Components are generally soldered onto the PCB to both electrically
connect and mechanically fasten them to it. As PCBs become more and more complicated
the possibility of their failures increases. In this paper, we focus on the maintenance of
PCBs considering the impact of repair and replacement costs. For this reason, the problem
of tracking the most frequent PCB failures is formulated as an integer linear programming
(ILP) problem. More specifically, we minimize a linear objective function relating the repair
and replacement cost corresponding to a specific failure with a binary decision variable that
expresses each one of failures, subjected to an inequality constraint ensuring that the total
cost of repair cannot exceed a predefined value. The proposed formulation will be applied on
PCBs related with washing machines and dishwashers, while the MATLAB environment will
be used for the implementation
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Production of Biogenic Fraction Rich Solid Recovered Fuel and
Energy Utilization Perspectives in District Heating Applications
(62)
Nikolaos Perdikaris, Georgios Panousis
Helector SA, Energy and Environmental Applications, Ermou 25, 14564, Ν Kifissia, Attica,
Greece +30 210 8184700, https://ellaktor.com/
Energy utilization of Solid Recovered Fuels (SRF) is an essential part of flexible and integrated municipal solid waste management systems. The presence of high biogenic fraction
in the SRF (Biogenic Fraction Rich SRF – BFR-SRF) significantly restricts the environmental
footprint enhancing the sustainable performance of the applications.
Topic of the presence study is the energy and environmental assessment of BFR-SRF energy
exploitation either as single fuel or combined with other fuels (biomass / lignite) in a district
heating utilization unit.
The presented results and conclusions stem from the comparative analysis both in terms of
energy substitution potential of conventional fuels and in terms of reducing carbon monoxide emissions, following the guidelines of the National Energy and Climate Plan and the
objectives of Circular Economy.
Keywords: Energy Utilization, Solid Recovered Fuel, SRF, biogenic fraction
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Principles of circular economy: application in small and medium
enterprises in the state of São Paulo, Brazil (69)
Gabriela Oviedo Menaa, Janaina Mascarenhas Hornos da Costab, Ana Maria Rodrigues Costa de Castro, Priscila de Morais Lima and Valdir Schalch
a. Department of Hydraulics and Sanitation, University of São Paulo (USP), São Carlos/SP,
Brazil
b. Department of Production Engineering, University of São Paulo (USP), São Carlos/SP, Brazil
c. Department of Energy and Technology, Swedish University of Agricultural Sciences (SLU),
Uppsala, Sweden
* Corresponding author: gom.ingenieros@gmail.coma
Abstract
The circular economy (CE) concept has gained a lot of attention as a way to achieve sustainable development and overcome the current and dominant model of linear production and
consumption. For a successful adoption of CE, the participation of Small and Medium-sized
Enterprise (SME) is considered essential, however, the concept still presents challenges in
its definition, limits, practices and principles. CE principles allow companies to understand
their role at the micro, meso and macro level and to identify opportunities, threats and new
value propositions, moving towards more sustainable operations and processes, but it lacks
on how to implement the principles as some of them have generated confusion and ambiguity. In this sense, the present study intends to add more evidence in the existing literature on
the implementation of CE according to the application of six of its principles, defined in the
norm BS 8001: 2017, to a group of 6 SME located in the state of São Paulo - Brazil. The study
was carried out through the application of a Survey-type instrument, previously applied to
19 SME in China. The SME showed greater agreement in applying the Administration principle related to the elimination of chemical ingredients that may have an impact on health
or the environment, on the other hand, they showed greater disagreement with the principle
of innovation, with no consideration of CE as a strategy to achieve innovation or that the
identification of stakeholders within the value chain is a fundamental part of circular innovation. Finally, it is important to indicate that a similarity was observed in the agreement by
the Brazilian and Chinese SME, in applying the principles of systemic thinking, collaboration
and innovation. The Brazilian organizations showed greater attention in applying “corrective” actions and Chinese organizations showed greater attention for “preventive” actions.
Key words: Principles; Circular Economy; Medium enterprise; Small enterprise; Standard BS
8001: 2017.
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Graduated in Civil Engineering from the National University of San Antonio Abab in Cusco-Peru (2010). She works
on projects and civil engineering works. He is currently
pursuing a master’s degree at the University of São Paulo
(USP-Brazil), in the Department of Hydraulics and Sanitation (SHS). He is a member of the Solid Waste Research and
Study Center (NEPER -USP) and the São Carlos Solid Waste
Community Forum. She has experience in the area of Civil,
Sanitary and Environmental Engineering, with an emphasis
on waste management, Circular Economy, Sustainable Construction and Recycling Cooperatives

Gabriela Oviedo Mena

PhD Professor in the Department of Production Engineering (SEP / EESC) at the University of São Paulo. Previously,
she was an associate researcher at the Lean Advancement
Initiative (LAI) at the Massachusetts Institute of Technology (MIT). She obtained her master’s degree (2005-2006)
and doctorate (2007-2011) from the Production Engineering Program at the São Carlos Engineering School / USP. In
2012 she had the privilege of being nominated as an affiliated member of the Brazilian Academy of Sciences. Her research is based on the inclusion of users in the development
project, which motivates research related to the identification of users involved throughout the product’s life cycle,
the understanding of their needs, the management of their
participation to generate ideas, evaluate and test concepts.
framework of the circular economy and bioeconomy. She
has 4 articles published in scientific journals.

Janaina Mascarenhas Hornos
da Costa
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She holds a degree in Sanitary and Environmental Engineering from Universidade Católica Dom Bosco (2013), a
master’s degree in Environmental Technologies from the
Federal University of Mato Grosso do Sul (2016) and a PhD
in Hydraulic and Sanitation Engineering from the University of São Paulo (USP São Carlos), with sandwich period
at Southern University of Denmark (SDU). She is currently a Postdoctoral Researcher at the Swedish University of
Agricultural Sciences (SLU) and she has experience in the
area of Sanitary and Environmental Engineering, with an
emphasis on Pollution Control, working mainly on the following topics: solid waste, wastewater, risk analysis, solid

Priscila de Morais Lima

and liquid waste management, life cycle assessment, environmental impact assessment, decision making.

He is currently a Senior Professor in the Department of
Hydraulics and Sanitation at the São Carlos School of Engineering, University of São Paulo and Full Professor at
UNAERP - University of Ribeirão Preto-SP. Coordinator of
NEPER - Nucleus for Study and Research in Solid Waste. He
works in the area of solid waste management in terms of
environmentally appropriate disposal and disposal technologies. Graduated in Chemical Engineering from Escola Superior de Química Oswaldo Cruz (1976), Master in Hydraulic
Engineering and Sanitation from the University of São Paulo (1984) and PhD in Hydraulic Engineering and Sanitation
from the University of São Paulo (1992). Visiting Professor
at the University of Nebraska, Lincoln-USA (1999-2000).

Valdir Schalch
Senior Professor in the Department of
Hydraulics and Sanitation at the São
Carlos School of
Engineering, University of São Paulo
and Full Professor at UNAERP - University of Ribeirão Preto-SP
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Circular economy approach for municipal solid waste management: life cycle perspective (70)
Abstract - The circular economy has been highlighted in the search for a more sustainable
municipal solid waste (MSW) management. In developing countries, the waste generated in
cities, is primarily disposed in waste dumps or sanitary landfills with organic waste mixed
with recyclable waste that could be sent to recycling. In this process, in addition to losing
raw material, the natural biodegradation process involved in those methods emits methane
(CH4) into the atmosphere, whose global warming potential is 28 times greater than carbon
dioxide (CO2) leading to aggravating greenhouse effect. The city of João Pessoa, located in
northeastern Brazil, generated in 2018, over two hundred and fifty thousand tons of MSW
and has, since 2014, a MSW Management Plan with goals to reduce the amount of waste
disposed in the landfill. The Life Cycle Assessment (LCA) tool will be used as a method to
identify and assess the potential environmental impacts associated with the municipality’s
MSW management in two different scenarios. Scenario 1 comprises the current management practices, where the totality of this waste is disposed in the landfill and Scenario 2,
where the application of the goal established in the municipality’s Plan to reduce the disposal of MSW in the landfill and the addition of organic solid waste treatment by composting.
The study expects to: (i) identify the hotspots of the current waste management practices; (ii)
in addition to being able to evaluate and compare both Scenarios in order to evaluate the effectiveness of the targets established in the Municipal Plan to reduce adverse environmental
impacts. The perspective of this study is to corroborate the importance of circular economy
approaches for municipalities, to embrace various waste treatment options in order to save
resources, minimize their final disposal and recover products and materials throughout the
life cycle.
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Samara Gonçalves Fernandes da Costa,
Department of Civil and Environmental
Engineering, Universidade Federal da
Paraíba, Brazil

Julia Lessa Feitosa Virgolino, UCD
School of Biosystems and Food Engineering, University College Dublin,
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Claudia Coutinho Nóbrega, Department
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Developing a New Value Chain in the UK for Reclaimed End-OfLife Vehicle Parts by Integrating Data Systems and Supplier Certification (75)
• Jane Gilbert*, VRA Certification
• Laura Richards, eBay
• Chris Daglis, Auto Partnered Solutions
• Adam Murray, Aviva
• Charles Ambrose, Vehicle Recyclers’ Association
* Corresponding author: jane@carbon-clarity.com
Abstract
The EU End-of-Life Vehicle (ELV) Directive (2000/53/EC) has provided a framework for the
regulation of ELV authorised treatment facilities (ATFs) in order to improve environmental
performance and increase the re-use, recycling and recovery of ELVs and their components.
For many years, the main business model of ELV dismantlers was based on the recovery of
metals, and sale of recovered parts and salvaged vehicles directly to consumers; a so-called
business-to-consumer (B2C) transaction. The use of online marketplaces has provided a platform for significant expansion in this area; however, the sector consists of a small number of
large operators offering quality reclaimed parts, and many smaller sites, with some offering
parts of variable quality.
Recently, vehicle insurers have taken an active interest in the use of quality reclaimed vehicle parts in the repair of accident damaged vehicles. The challenge has been to link the supply of reclaimed parts with bodyshop vehicle repairers on a scale that meets repairer needs,
with parts of sufficiently high quality.
This presentation will describe the development of a new value chain, in which the supply
of reclaimed vehicle parts from ELVs have been linked with insurer-appointed bodyshop repairers through a new, dedicated eBay business-to-business (B2B) platform.
The paper will describe a world-first quality standard for reclaimed parts from ELVs and implementation of an independent certification scheme. It will highlight the main features of
the standard, how certification is carried out and how vehicle recyclers’ stock management
systems link with the eBay marketplace.
The eBay B2B portal will be explained, including how it has been connected with bodyshop
repair estimation software. Results from a pilot of the system with one of the UK’s main
vehicle insurers, Aviva, will also be explained.
The presentation will also provide data on development of this new value chain, as well as
highlighting some of the challenges encountered and lessons learned.
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The new B2B value chain for reclaimed parts from ELVs
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Dr Jane Gilbert is a waste management professional with
over twenty-five years’ experience and is an ISWA International Waste Manager (International Status). She is vice
chair of the ISWA Biological Treatment Working Group and
sits on the Scientific and Technical Committee. She is the
principal author of two ISWA reports summarising the benefits of applying digestate and compost to soil, published in
2020.
Jane currently manages VRA Certification Ltd, taking a lead
on policy development, communications and stakeholder
liaison.

Dr Jane Gilbert
Waste management
professional
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Biowaste collection: is it in the bag? (76)
João Graça1*, Júlia Oliveira1
1. LIPOR - Intermunicipal Waste Management Service of Greater Porto, Portugal * - joao.
graca@lipor.pt
Compostable bags are frequently regarded as viable options to collect biowaste. To be certified as compostable, bags must meet standards such as the European EN13432, ensuring aspects such as biodegradability, disintegration during the composting process, and no effects
in compost quality. Notably, the disintegration timings specified in the standard (12 weeks)
are significantly longer than the timings of processes such as tunnel composting (down to
2 weeks). A significant number of composting units may therefore not be able to process
efficiently compostable bags.
This study aimed to evaluate the degradation of four models of EN13432 certified compostable bags (3 paper, 1 bioplastic, n=8 each) in the composting process of LIPOR. The bags
were filled with biowaste. After 3 days, these were placed in the composting pile inside the
tunnel, using mesh bags to allow recovery of the test materials without compromising the
composting process. The bags were submitted to 2 stages of composting (2 weeks each), under standard operating conditions of the unit. The test material was visually inspected after
each stage.
The composting process produced partial degradation of the 4 bag models. The extent of the
degradation varied considerably, even within different samples of each model. Nevertheless,
in virtually all samples, traces of the test bags were still detected after both composting
phases. The inability of LIPOR’s composting process to efficiently degrade compostable bags
would result in decreased perceived compost quality if a collection model using compostable
bags were adopted.
These results evidence the importance of waste management systems evaluating questions
such as: Can our process effectively degrade compostable bags? What improvements can we
implement to improve degradation? Do we really need compostable bags for collection? The
answers to these questions are key for the definition of the biowaste collection guidelines,
which must be clearly communicated to all stakeholders.
Possible sessions:
• Waste Management in the Circular Economy - Redefining recycling towards circular models
• Circular economy and plastics - Material replacement possibilities and impacts
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João Graça. PhD in Biosciences from Cardiff University.
Since 2017, he is a Project Manager at the Research, Development and Innovation Unit of LIPOR, the entity responsible for waste management in Greater Porto, Portugal. His
current projects include the definition and execution of a
regional biowaste strategy and the planning of a new biowaste treatment plant. He is currently the coordinator of
Smart Waste Portugal Young Professionals, a local chapter
of ISWA YPG in Portugal.

João Graça
PhD in Biosciences
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What to Do with What’s Left Behind: Improving Relationships
between the Waste Management Infrastructure, the Hospitality
Industry, and tourists (79)
Telmo Machado1, Soraia Taipa1, Susana Freitas1 and Armaan Kamra2
1. Research & Innovation Department, LIPOR - Intermunicipal Waste Management of Greater
Porto, Portugal
2. Wageningen University & Research
Abstract:
In recent years, the City of Porto, has become a beacon for tourism, resulting in the proliferation new accommodation throughout the city. Porto’s hospitality industry now faces a major
challenge concerning what tourists leave behind: their waste. This challenge is shared with
waste managers who must deal with the increase of mixed waste as well as inconsistent
recycling practices of tourists.
LIPOR, the entity responsible for the waste management of Greater Porto, and a group of
young researchers from Wageningen University & Research conducted a case study on Porto’s hostels to identify obstacles tourists and hostels face and how recycling rates could
be improved. The study was carried out using data collected from an extensive document
analysis, online surveys and interviews with industry experts and relevant stakeholders,
including waste collecting agencies, policy makers and hostels.
The data analysis identified enablers of sustainability and opportunities for improvement as
well as limitations of the sector’s environmental sustainability. Tourists were shown to be
more conducive to altering their recycling practices when relevant information was provided in a clear and appealing manner and more motivated to separate or reuse waste when
rewarded externally for doing so. Providing information itself was shown to better shape
tourists’ behaviors. The study identified two major factors hindering the adoption of desired
waste management practices: tourists not receiving clear explanations regarding how waste
is managed and hostels not placing recycling bins in guest rooms due to limited space, aesthetics, or odors.
To address the aforementioned issues, the study concluded that a standardized collection
system coupled with and facilitated by a collaborative network between all stakeholders.
This proposed collection system and collaborative network seeks to effectively improve the
adoption of sustainable waste management practices by both tourists and hostels, creating
a positive impact on the ecological footprint of tourism.

Go to the programme overview

Soraia Taipa has a background in environmental engineering and project management. As an Innovation Manager
at a sustainability driven waste management company –
LIPOR (Portugal), Soraia Taipa aims to contribute to the
development of sustainable business that see potential in
nature-based solutions. LIPOR is a pioneer in sustainable
waste management solutions and promotes win-win partnerships across the world.
Soraia Taipa is an active member of several professional
networks. Founder and former Chair of Smart Waste Portugal Young Professionals Group, and former co-leader of
Research & Innovation by International Solid Waste Association Young Professionals.

Soraia Taipa
Researcher and Project manager at the
R&D&Innovation unit at Lipor

Researcher and Project manager at the R&D&Innovation
unit at Lipor, with a Degree on Microbiology from the School
of Biotechnology of the Portuguese Catholic University. The
main activities have been centred on searching and applying biotechnological solutions for waste treatment and
valorisation via mycological and bacterial ways. Highly
experienced on the management and implementation of
composting schemes in schools, households, companies and
NGO.

Telmo Machado
Researcher and Project manager at the
R&D&Innovation unit at Lipor
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Collaborating with Lipor since 2010 as a Project Manager at
the Environmental Education and Training Unit (UEFA). Activities include managing and implementing biowaste-related projects: Cityloops; Dose Certa, Embrulha.; Miniwaste;
Terra à Terra and Horta à Porta. With a MSc in Environmental Economics and Management by the Economics Faculty,
University of Porto, and a Degree in Environmental Engineering by the Polytechnical Institute of Bragança. Susana
was also a researcher on the development of climate change
bio-indicators (NIOZ and ICBAS) and environmental education.

Susana Freitas
Project Manager at the Environmental
Education and Training Unit (UEFA)

Armaan attended the University of Southern California for
his undergraduate degree in environmental studies. He then
joined Teach for America, serving as a science teacher and
corps member in an underperforming middle school for two
years. He is now pursuing a master’s degree at Wageningen
University and Research in the Netherlands in environmental science specializing in environmental technology as well
as water systems and global change. Recently, he started a
new role as a junior agronomist intern for UFF African Agri
Investments in The Hague.
Armaan Kamra
Researcher and Project manager at the
R&D&Innovation unit at Lipor
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Properties of the substitutes of the regulated brominated flame
retardants (additives of plastics) in their European registration
dossier (80)
Pierre Hennebert (pierre.hennebert@ineris.fr, INERIS)
Abstract
Some plastic constituents of products include flame retardant compounds to protect the
users against fire. Brominated flame retardants (BFRs) are numerous. Some of them are
now banned or restricted due to their POP properties (persistent organic pollutants). So far,
the regulated BFRs are polybromobiphenyls, polybromodiphenylethers hexabromocyclododecane and tetrabromobisphenol A.
These substances are largely substituted by other (sometimes chemically similar) substances. For instance, 88% of a data set of 216 samples of product and waste samples contained
BFR(s) other than the regulated ones (Hennebert 2020). As the substitution is going faster
than the classification and regulation, and as homologous substances are used (for instance
decabromodiphenylethane / decabromodiphenylether), all these new BFRs should be investigated and their properties assessed and published.
This paper investigates the declared chemical properties about human health and the environment of the substitutes in ECHA registration dossier.
59 preparations using 33 BFR substances (other than the regulated ones) can be found in
the catalogs of the three main producers. The European Chemical Agency (ECHA) dossier of
these substances show that:
- 11 substances have a dossier and hazard statements (see below): however, ECHA placed 1
of these substances on the PBT list (“under evaluation as persistent, bioaccumulative and
toxic”);
- 10 substances have a dossier without hazard statements and therefore not classified: ECHA
has however placed 4 of these substances on the PBT and ED list (“being assessed as an endocrine disruptor”);
- 12 substances have no dossier.
As a conclusion, out of a total of 33 substances, 10 do not have a CAS number and dossier,
2 others have no dossier on the ECHA website, and 5 others are being assessed by ECHA for
PBT and / or ED, which means that potentially 17 substances could be re-evaluated in the
future, and eventually restricted.
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Pierre Hennebert, Environmental Chemist
INERIS, French National Institute for Industrial Environment and Risks
Senior research engineer on industrial waste in the unit
Clean Technologies and Circular Economy.
63 years old. Engineer Soil Science (1980), PhD (1986) and
a Habilitation to design and conduct research (Habilitation
for professor position, 2016).
35 years’ experience in characterizing and managing contaminants in soil and waste, particularly for industrial companies.
Technical support the Ministry for the Environment (France)
on the characterization, classification and management of
hazardous waste.
Member of the former French Expert Advisory Committee
on the Status of Waste/End of waste.
Animator of a standardisation working group 1 “Leaching
tests” at European level (CEN TC 444 “Test methods for environmental characterization of solid matrices”)
Associate editor of Detritus, an open-access journal.
36 peer-reviewed publications (list on demand).
In the last years, he authored technical reports and publications on concentrations of brominated flame retardants and
antimony in plastics of electrical and electronic equipment,
vehicles, construction, textiles and non-food packaging,
sorting and sampling.

Pierre Hennebert
Environmental Chemist
INERIS, French National Institute for
Industrial Environment and Risks
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Size of a representative sample by rare particles in concentration and size (81)
Pierre Hennebert (pierre.hennebert@ineris.fr, INERIS), Giovanni Beggio (giovanni.
beggio@phd.unipd.it, University of Padova)
Abstract
The theory of representative sampling of granular waste in terms of number of particles has
been developed for the particles rare in concentration, typical of skewed concentration distributions observed in waste. In the “number of particles” derived from binomial distribution
and used in waste sampling standards and in the Gy’s Theory Of Sampling, the particle size
and the particle concentration are not simultaneously and explicitly considered. Nevertheless, according to numerous publications with many wastes, the composition and material
of large particles are different from the composition and material of small particles, but in
practice it is not known or ignored for sampling.
A solution is offered: to calculate the size of a representative sample with the rare particles
in concentration and in size using the same theory of sampling with the number of particles,
based on the statistical drawing of particles with binary properties (having or not having the
property of interest: a given concentration, a given size…), as described by the binomial distribution (as in waste sampling standards). For a variability of analyses of 10%, the number
of particles “n” in a representative sample should be 100/p, “p” being the frequency of rare
particles (p≤1). The transformation of the number of particles into a mass is then done for
rare particles in concentration (as in sampling standards) and in size (new proposition). The
assessment of “p” is critical.
This simple and statistically valid approach is presented compared with 5 real cases (from
12 samples) with homogeneous and heterogeneous particle composition and particle size
distribution, and the results are assessed coherent. A practical solution for additives or substances in products and waste to assess p is proposed (p = concentration limit/functional
concentration). The statistical power of published waste sampling plans (bottom ash, shredded plastics, lamps, mixed commercial waste) is assessed.
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for professor position, 2016).
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Member of the former French Expert Advisory Committee
on the Status of Waste/End of waste.
Animator of a standardisation working group 1 “Leaching
tests” at European level (CEN TC 444 “Test methods for environmental characterization of solid matrices”)
Associate editor of Detritus, an open-access journal.
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Driving Circular Economy of Small Electronics (83)
Soraia Taipa1, Telmo Machado1 and Evi-Mara van Beekhuizen2
1. Research & Innovation Department, LIPOR - Intermunicipal Waste Management of Greater
Porto, Portugal
2. Wageningen University & Research
Abstract
Demand for new and innovative small devices of Information and Telecommunication Technology (small-IT) with a short lifespan, like smartphones and laptops, has led to a growing
flow of e-waste and a build-up of a hibernated stock of electronic resources in homes and
shops. These small-IT include precious metals that show potential for Urban Mining and
Circular Economy.
Porto, the 2nd largest city of Portugal, has been increasing e-waste recycling rates with the
implementation of programs by the local waste management organization LIPOR. Nevertheless, when compared to the number of new electronics sold, the number of materials sent for
recycling is still far from reaching its recovery potential.
A joint study of LIPOR and Wageningen University & Research was conducted to find out
how Porto’s current small-IT recycle, reuse and repair system can be improved. Data collection was conducted through surveys, collection bin observations and social experiments.
These methods enabled analysis on stocks and flows, identification of behavioral practices
and mapping of collection infrastructure.
A combined analysis of the gathered information showed that most people keep their smallIT even when they are not in use. About 80% of domestic small-IT stocks are hibernated,
meaning they could be directly reused or easily repaired. Results show four barriers that
keep citizens from handing in their unused small-IT: devices are kept as back-up, they contain sentimental value, citizens are suspicious of post-collection data confidentiality issues
and there is a perceived high effort to recycle.
To boost closed loops and waste minimization of small-IT in Porto, a more trustworthy and
legitimate small-IT waste management scheme could deliver safety and confidentiality of
personal data. This would provide the quality standard that fit citizen expectations with
designated disposal locations for their valuable items.
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Researcher and Project manager at the R&D&Innovation
unit at Lipor, with a Degree on Microbiology from the School
of Biotechnology of the Portuguese Catholic University. The
main activities have been centred on searching and applying biotechnological solutions for waste treatment and
valorisation via mycological and bacterial ways. Highly
experienced on the management and implementation of
composting schemes in schools, households, companies and
NGO.

Telmo Machado
Researcher and Project manager at the
R&D&Innovation unit at Lipor

Soraia Taipa has a background in environmental engineering and project management. As an Innovation Manager
at a sustainability driven waste management company –
LIPOR (Portugal), Soraia Taipa aims to contribute to the
development of sustainable business that see potential in
nature-based solutions. LIPOR is a pioneer in sustainable
waste management solutions and promotes win-win partnerships across the world.
Soraia Taipa is an active member of several professional
networks. Founder and former Chair of Smart Waste Portugal Young Professionals Group, and former co-leader of
Research & Innovation by International Solid Waste Association Young Professionals.

Soraia Taipa
Researcher and Project manager at the
R&D&Innovation unit at Lipor
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MSc Urban Environmental Management at Wageningen
University & Research and co-founder of circular consultancy service Ephora Solutions. Specialised in circular economy practices and business management. Experienced in
designing circular solutions for plastic and bio-based waste
streams through systems-thinking and network collaboration.

Evi-Mara van Beekhuizen
MSc Urban Environmental Management at Wageningen University &
Research and co-founder of circular
consultancy service Ephora Solutions
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Environmental co-benefits of implementing global circular municipal solid waste management systems (86)
Adriana Gómez-Sanabria*a.b, Lena Höglund -Isakssona, Zbigniew Klimonta, Gregor Kiesewettera, Wolfgang Schoeppa
a. International Institute for Applied Systems Analysis - IIASA. Laxenburg-Austria
b. University of Natural Resources and Life Sciences – BOKU. Institute of Social Ecology. Vienna - Austria
* Corresponding author at International Institute for Applied Systems Analysis - IIASA. Laxenburg-Austria.
E-mail addresses: gomezsa@iiasa.ac.at (A. Gómez -Sanabria), hoglund@iiasa.ac.at (L. Höglund-Isaksson), klimont@iiasa.ac.at (Z. Klimont), kiesewet@iiasa.ac.at (G. Kiesewetter),
schoepp@iiasa.ac.at (W. Schoepp)
Abstract
Long-term scenarios for waste generation, management and associated emissions are needed as input to further develop and enhance pollution mitigation strategies. We developed
two sets of scenarios, baseline (CLE) and mitigation scenarios (MFR), to assess the municipal
solid waste (MSW) generation quantities and the impact of MSW management strategies
on methane and air pollutant emissions under plausible future socioeconomic development
pathways (SSPs). Emissions of CH4, PM2.5, BC, OC, CO, SO2, NOx, and NMVOCs were estimated for the 2010-2050 period at the GAINS model region level distinguishing urban-rural
scale. Our estimates suggest that MSW generation could increase to 3.7 – 4.8 Gt a-1 by 2050
depending on the SSP. This represents a 60 – 75% growth in MSW amounts compared to
the 2015 levels. In a baseline (CLE), in which current MSW management practices persist,
emissions to air will increase proportionally to the growth in MSW generated. Results show
that the adoption of mitigation strategies tend to be faster and more effective in a world
moving towards sustainability where inequalities between and within regions are reduced
(SSP1_MFR), thus, bringing earlier and major co-benefits compared to a world in which inequalities increase and environmental issues are left behind (SSP3_MFR). Our analysis also
finds that in a world in which inequalities are reduced but focus lies on technical solutions,
as in SSP5_MFR, there are less co-benefits and they are achieved at a much slower pace than
in a sustainable world. CH4 emissions in the SSP1_MFR in 2050 are assessed at maximum
of 7450 Gg a-1 which is 1.7 and 3.2 times lower than those expected the in SSP5_MFR and
SSP3_MFR, respectively. While in the SSP1_MFR, emissions of PM2.5, BC, and OC could decline by 2030 to 196 Gg a-1, 15 Gg a-1 and 118 Gg a-1, respectively., in the SSP5_MFR particulate matter emissions are estimated to be about 85% higher than in the SSP1_MFR.
Keywords: Municipal solid waste, waste management, air pollution, greenhouse gases,
SSPs.
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Adriana Gómez-Sanabria joined the IIASA Air Quality and
Greenhouse Gases (AIR) Program in June 2015. She has expanded the existing waste and wastewater sector in the
GAINS model in order to explicitly quantify material and
energy flows. She is simulating various policy interventions
targeted at reducing the environmental impacts resulting
from waste and wastewater (GHGs, air and water pollution).
Ms. Gomez-Sanabria has a BSc and an MSc in Environmental and Health Engineering from La Salle University, Colombia as well as an MSc in Forestry from the University of
Natural Resources and Life Sciences, Austria. Her previous
experiences include positions as a technician in the field of
air quality and treatment of hazardous waste in Colombia.
She then worked at a recognized NGO (Natura Foundation)
in a REDD project with the Environmental Ministry and
other governmental institutions in Colombia. She carried
out research work on illicit crop monitoring in Colombia (internship at the UNODC in Vienna, Austria). She then worked
as a consultant for the IAEA in Vienna, Austria followed by
an internship with UBIMET, a private company in the field
of meteorology, where she was involved in ArcGIS, data
management and statistical data analysis.

Adriana Gómez-Sanabria
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Multiple application of statistical entropy: Assessment of recycling process effectiveness as well as product recyclability (89)
Caroline Roithner, Helmut Rechberger
TU Wien, Institute for Water Quality and Resource Management, Karlsplatz 13/226, A-1040
Vienna, Austria
Abstract
Statistical entropy appears to be a feasible metric to assess manifold conditions and activities in waste management. The core idea of statistical entropy is similar to thermodynamic
entropy, namely the stronger the mixing of materials, the higher is the (statistical) entropy
generation and vice versa. Such effects can be described by material balances, which provide
the basis for the statistical entropy calculation. With regard to recycling processes, concentrating efforts are omnipresent, e.g. the aim of sorting plants is to separate specific target
materials from a mixed waste input. Recycling processes have to be evaluated not only by
the quantities of recycled materials produced, but also on the concentration (quality) of target materials in the recycling output. Both aspects, quantity and quality, can be expressed
by statistical entropy.
The effectiveness of a recycling process increases, the more target material is concentrated
in the recycling output, corresponding to a statistical entropy decrease.
Another recycling-relevant condition is the composition of products, with regard to material distribution and product assembly. It is evident that products of high complexity are
associated with high recycling efforts and low recyclability. In terms of statistical entropy,
complex products show a high statistical entropy, due to the high material mixing. Hence,
statistical entropy can be also used to express the inherent recyclability of products.
To demonstrate these different statistical entropy approaches, two cases studies are presented. In the first case study the effectiveness of plastic packaging recyclers and in the second
the recyclability of a smartphone are analyzed. The results of the case studies show that the
statistical entropy assessment enables valid insights in the performance of recycling processes and the recyclability of products, respectively. These findings could be of relevance for
recyclers and product designers, but also for the implementation of the European Circular
Economy Package.
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Caroline Roithner, MSc.
Karlsplatz 13/226, A-1040 Vienna, Austria
TU Wien, Institute for Water Quality and Resource Management
Phone: +43 1 58 801 226 47
caroline.roithner@tuwien.ac.at
Education
Ph.D., Civil Engineering, TU Wien, since 2018
Thesis: Development of a recycling label on the basis of
physical and statistical indicators.
Thesis Advisor: Helmut Rechberger
MSc., Environmental Sciences - Soil, Water, Biodiversity
(EnvEuro), University of
Natural Resources and Life Sciences, University of Copenhagen, 2017
Thesis: Legacy Effects of Chromated Copper Arsenate (CCA)
Contamination on Soil
Bacterial Communities: Metal and Antibiotic Tolerance
Thesis Advisor: Kristian Koefoed Brandt (University of Copenhagen), Andreas Paul Loibner
(University of Natural Resources and Life Sciences)
BSc., Environmental Engineering, University of Natural Resources and Life Sciences,
2015
Publications
C. Roithner, H. Rechberger (2020). “Implementing the dimension of quality into the conventional quantitative definition of recycling rates”. Waste Management, 105, S. 586 593.
A. Wawra, W. Friesl-Hanl, M. Puschenreiter, G. Soja, T. Reichenauer, C. Roithner, A.
Watzinger (2018). “Degradation of polycyclic aromatic hydrocarbons in a mixed
contaminated soil supported by phytostabilisation, organic
and inorganic soil additives”.
Science of the Total Environment, 628-629, S. 1287 - 1295.

Caroline Roithner, MSc.
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Research Experience
Assistant to Ph.D. student, AIT Austrian Institute of Technology, 2015
Experiments on remediation of contaminated soils
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Diminishing residual household waste in Flanders: differentiated municipal targets based on socio-economic positions and peer
learning (90)
Eva Gijsegom
Abstract
The Flemish Waste Agency (OVAM) imposes residual waste targets based on the socio-economic situation of a municipality. Similar municipalities are brought together in ‘peer learning networks’ as an instrument to achieve those targets. Overall Flanders achieves good
recycling rates and low residual waste numbers. But, Flanders is ambitious in diminishing
the residual waste from households. Therefore Flanders launches every 6 years a plan to
improve prevention, sorting, recycling of the household waste. Under the current plan they
have an innovative action of differentiated target numbers of residual waste per inhabitant
for the municipalities. And they have a number of instruments to support municipalities to
achieve those targets such as peer learning.
Firstly, the municipalities are divided in 16 clusters based on their socio-economic status.
This approach was introduced to be able to compare municipalities that were sufficiently
alike.
Combined with this targets a system of peer learning between municipalities and intermunicipal waste organizations was introduced in 2019. As municipalities are compared to set
goals in reducing residual waste it was conceived that they could learn from eachother how
to do so. The Flemish association for cities and municipalities (VVSG) and the association of
the Flemish intermunicipal waste organizations (Interafval) is the best partner to organize
these networks. A project collaborator was hired to support the peer networks. The peer
learning meetings provide input, tools and examples how to tackle a problem. Good practices are found in Flanders but also abroad. Sometimes preliminary research is necessary
to found concrete solutions as topics for the networks. Originally those meetings were only
organized live but that was an obstacle for regionally dispersed members. The Coronacrisis
introduced the digital network meetings as a more accessible format. In 2020 almost 500
persons participated in 29 network sessions. fashion, resulted in decreasing revenues for
local governments for the collection of textiles.
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Eva Gijsegom is the project leader for the peer learning networks and works since 2 years for Interafval (cooperation
between the Association and all Flemish public intermunicipal waste management organisations and municipalities
that organize waste management individually). Her main
tasks are building knowledge, networks and strengthening
competences on waste policy.
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The role of Flemish local authorities in the switch to reusable
cups at events (101)
Loes Weemaels
Abstract
From 1 January 2020, Flemish local authorities are no longer allowed to use disposable cups
and single-use beverage packaging at their own events. For other events, from school fetes to
large festivals, this ban is also apply, unless the event organiser manages to collect at least
90% of the disposable cups and single-use beverage packaging for recycling. The role of the
local authorities is crucial for the success of this legislation. In addition to setting a good
example, they often have to guide event organisers in this legislation.
It is not always necessary to buy all the catering equipment; renting out reusable cups is
booming. Many local authorities have a lending service to help organisers switch to reusable
cups. Some of them cooperate with social economy enterprises for washing the cups, which
means that the event organiser can serve beverage packaging in the smartest possible way;
whether viewed economically, ecologically or socially.
Local authorities also play a crucial role in the seperate collection of disposable cups and
single-use beverage packaging. Especially in the case of events organised by local associations; they rely on the intermunicipal organization or municipality to organise the waste
collection. But working with disposable cups is not as simple as one might think. It is often a
challenge, as not every cup is compatible with the current collection system. Even with the
recent extension from the Belgian blue bag to the separate collection of all plastic packaging.
Local authorities conclude that reusable cups remains the best alternative to disposable
cups, even in times of Covid-19. If we want to make the transition to a circular economy,
prevention and reuse have become more important than ever.
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Loes Weemaels works for Interafval, the partnership of the
Association of Flemish Cities and Municipalities (VVSG vzw),
all the Flemish intermunicipal waste organizations and
other local authorities that are responsible for local waste
policy. Within the team, she is responsible for everything
concerning the policy of packaging waste.

Loes Weemaels
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Current efforts to increase biological treatment of organic wastes
through composting in the eastern united states (102)
Robert E. Dick, PE, BCEE
While many (if not most) of the cities and other municipal jurisdictions in the Eastern United States (US) lack the legislative and regulatory mandate to divert organic waste away from
landfills, many municipalities (and private-sector companies) are engaged in ground-breaking efforts to increase biological treatment of various organic wastes through composting.
The programs and facilities these communities and private organizations have developed
are essentially defining the role that composting facilities (and perhaps other forms of biological waste treatment, such as anaerobic digestion) serve in a circular economy model.
However, there are substantial challenges faced by these composting facilities as they attempt to increase their operations; they must navigate burdensome regulations, the need to
be cost competitive, and the demands of adjacent neighborhoods to minimize environmental
impacts. Accordingly, owners and operators of composting facilities throughout the Eastern
US are becoming increasingly innovative and proactive in addressing challenges necessary
to enable these facilities to expand their mission beyond simply composting of vegetative
wastes.
These challenges generally can be categorized as: 1) collection programs that are insufficient
in limiting the contamination within feedstock materials; 2) operations and processing; and,
3) recovered product sales and distribution.
This presentation will outline specific examples and communicate case studies in which
policies and procedures (as well as innovative techniques and advanced technologies) are
being introduced as solutions at certain existing composting facilities. These actions allow
for increased quantities of greater diversity of organic wastes to be delivered and managed,
all while creating demand for the recovered finished products at premium pricing. Some
facilities have targeted specific feedstock generators, such as wastewater treatment plants
and food processing plants which yield biosolids and residuals that have traditionally been
managed through land application, as a method to reduce the prevalence of plastics and other contaminants. Also, the composting facilities have acquired more appropriate operational
equipment and are instituting facility improvements, while improving stormwater run-off
quality. Another potential activity is to commission a marketing plan to enhance the branding and image of the recovered products with potential customers. The implementation of
these strategies at existing composting plants is resulting in communities being afforded
additional time to establish other facilities (such as mixed waste processing and sorting
plants) and programs (such as residential and commercial recycling) that are necessary to
shift to circular economy systems.
The innovations and techniques employed in these case studies have broader applications
for sustainable biological waste treatment facilities within the circular economy on an international scale in that many municipal jurisdictions are faced with similar challenges for
composting (or anaerobic digestion) and are seeking an appropriate solution.
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Mr. Dick joined SCS Engineers in 1990 and is a Senior Vice
President, responsible for leading SCS’ Solid Waste Engineering Practice in the mid-Atlantic region of the United
States. With over 31 years’ experience working on civil and
environmental engineering projects related to solid waste
management, he has performed hundreds of engineering
projects (design, permitting, and construction) related to
critical infrastructure and environmental monitoring and
control systems at landfills, composting facilities, and other
solid waste management facilities in more than 15 states
and several foreign countries. The composting facility projects have focused on developing solutions to challenges
that sometimes restrict increased material handling and
compost production, as well as techniques to enhance resiliency that represent cutting-edge stateof- the-industry
procedures. Mr. Dick has also directed and completed numerous project assignments related to solid waste planning and facility projects which have involved residential
and commercial collection and recycling programs as well
as convenience centers and material recovery facility design, permitting, construction, and operations consulting,
all of which are instrumental in establishing the circular
economy. Between 2008 and 2016, he made several trips
that involved spending over 50 days in-country in India
conducting site reconnaissance activities at numerous
open dumps and other solid waste management facilities
in various cities and mega-cities. Mr. Dick has performed
other international project assignments related to landfills
and open dumps in Lebanon, Turkey, and the United Arab
Emirates. He previously served as Chairman of the Regulatory and Environmental Stewardship Subcommittee for
the Virginia Waste Industries Association (VWIA) and previously served as Chairman of VWIA during 2006-2007. He
completed serving a 3-year term on the Virginia State Advisory Board on Air Pollution. He is active with SVSWMA,
SWANA, NWRA, ISWA, ASCE, and NSPE and has authored
several publications and made numerous presentations on
air quality, solid waste management, landfill engineering
and landfill gas management/control, composting, design/
operations, and regulatory compliance.
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Best management practices for sustainable landfil l management
initiatives being deployed in the eastern united states (103)
Robert E. Dick, PE, BCEE
The opportunity for municipalities (and private-sector companies) to site and develop new
greenfield landfills for disposal of municipal solid waste (MSW), construction and demolition debris (CDD), and other waste materials throughout the Eastern United States (US) is
becoming increasingly difficult. The obstacles preventing the planning, permitting, and execution of new landfills to serve municipalities include new legislation, stricter regulations,
community opposition (NIMBY), increasing financial commitments (costs), and complicated
logistics to name a few. Accordingly, owners and operators of existing landfills are becoming increasingly innovative and creative in pioneering new best management practices that
extend the life of existing landfills while also improving the environmental monitoring and
control systems that are necessary to enable these facilities to accomplish their mission of
responsible management and disposal of solid waste.
These best management practices (BMPs), which are being deployed at existing landfills
throughout the Eastern US, are simultaneously promoting sustainable landfill management
initiatives while demonstrating the evolving role of landfills as these communities embrace
circular economy principles. The primary areas of landfill design, construction, operation,
and closure activities that are most frequently exhibiting progressive BMPs encompassing
sustainable management initiatives include: cell basegrade configuration, bottom liner augmentation features, leachate collection and liquids management systems, landfill gas collection and control systems, working face compaction equipment, stormwater management,
daily/interim/final cover, and combating nuisance issues (noise, dust, and odors). These BMPs
contribute to imperative sustainable initiatives, such as: reduced material consumption, reduced fuel and energy consumption, reduced wastewater generation, reduced fugitive landfill and greenhouse gas emissions, reduced litter, reduced tree removal, increased waste
diversion and reuse, improved health & safety protocols, and increased renewable energy
production, all of which reduce the lifecycle costs and promote resiliency.
This presentation will outline specific examples and communicate case studies in which
innovative techniques and advanced technologies are being introduced at certain existing
landfill facilities to create additional airspace, extend the life expectancy, and reduce environmental impacts and risk. The implementation of these BMPs at existing landfills is resulting in communities being afforded additional time to establish facilities (such as mixed
waste processing and sorting plants) and programs (such as residential and commercial
recycling) that are necessary to shift to circular economy systems.
The BMP innovations and sustainable landfill management initiatives employed in these
case studies have broader applications for sustainable solid waste management facilities
within the circular economy on an international scale in that many municipal jurisdictions
are faced with similar challenges and are seeking an appropriate solution.
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Mr. Dick joined SCS Engineers in 1990 and is a Senior Vice
President, responsible for leading SCS’ Solid Waste Engineering Practice in the mid-Atlantic region of the United
States. With over 31 years’ experience working on civil and
environmental engineering projects related to solid waste
management, he has performed hundreds of engineering
projects (design, permitting, and construction) related to
critical infrastructure and environmental monitoring and
control systems at landfills, composting facilities, and other
solid waste management facilities in more than 15 states
and several foreign countries. The composting facility projects have focused on developing solutions to challenges
that sometimes restrict increased material handling and
compost production, as well as techniques to enhance resiliency that represent cutting-edge stateof- the-industry
procedures. Mr. Dick has also directed and completed numerous project assignments related to solid waste planning and facility projects which have involved residential
and commercial collection and recycling programs as well
as convenience centers and material recovery facility design, permitting, construction, and operations consulting,
all of which are instrumental in establishing the circular
economy. Between 2008 and 2016, he made several trips
that involved spending over 50 days in-country in India
conducting site reconnaissance activities at numerous
open dumps and other solid waste management facilities
in various cities and mega-cities. Mr. Dick has performed
other international project assignments related to landfills
and open dumps in Lebanon, Turkey, and the United Arab
Emirates. He previously served as Chairman of the Regulatory and Environmental Stewardship Subcommittee for
the Virginia Waste Industries Association (VWIA) and previously served as Chairman of VWIA during 2006-2007. He
completed serving a 3-year term on the Virginia State Advisory Board on Air Pollution. He is active with SVSWMA,
SWANA, NWRA, ISWA, ASCE, and NSPE and has authored
several publications and made numerous presentations on
air quality, solid waste management, landfill engineering
and landfill gas management/control, composting, design/
operations, and regulatory compliance.
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Scaling a BSF Biowaste Coversion System in Indonesian Cities,
Challenges and Opportunities (108)
Dortmans B.M.A., Zurbrügg C.
Eawag: Swiss Federal Institute of Aquatic Science and Technology, Sandec: Department of
Water and Sanitation in Developing Countries, Überlandstrasse 133, 8600 Duebendorf, Switzerland
Tel: +6281235070480, E-mail: bram.dortmans@eawag.ch
Abstract
In Indonesia, a new technology for biowaste conversion is rapidly establishing itself. Biowaste is converted using the larvae of the Black Solider Fly (BSF), Hermetia illucens. Not
only is this bio technology able to reduce urban biowaste by around 80% in wet weight
within 10-12 days, the resulting fattened larvae can also be recovered from the remaining
residue and used directly or as ingredient in farmed or domesticated animal feeds.
Compared to the waste management logistical system in most western countries where
waste is collected from the households or communities and directly transported to the final
disposal site, Indonesia relies on a hub system which functions as a waste transfer station.
Waste is collected with (push) carts from the households and brought to the waste transfer
station. Many of these stations have some form of waste reduction technology installed,
mostly focussing on recovering valuable inorganic materials from the mixed waste.
The FORWARD project, in collaboration with the Indonesian Ministry of Public Works and
funded by the Swiss State Secretariat for Economic Affairs, has successfully implemented
the BSF Biowaste conversion system at four of these waste transfer stations in the city of
Surabaya. Source segregated biowaste from households is collected separately and fed to
the larvae who in turn are used as feed for animals in the city’s parks and zoos. With more
than 100 waste transfer stations in Surabaya, fast scaling of this flexible system has shown
to be possible.
The main challenges in implementing the BSF waste conversion technology at waste transfer stations are related to the availability of source segregated organic waste, an efficiently
running larvae supply and collection system, local government support for the implementation of the system and ensuring a safe and clean work environment for the operators.
Keywords: Black Soldier Fly, Waste Management, Biowaste Treatment
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Bram Dortmans has completed his MSc from Uppsala University (UU) and from the Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden, in 2015. Both master’s
theses were on the topic of waste treatment using the Black
Soldier Fly. Currently Bram is managing the FORWARD project in Surabaya, Indonesia. The applied research there has
been focusing on showing technical and economic viability
of a decentralised urban organic waste treatment system.

Bram Dortmans
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Fostering sociomaterial networks for a circular economy at the
city scale (109)
Melanie Valencia
Sociomaterial theory attempts to understand the entanglement of the social and material in all aspects of society (Orlikowski 2007). Throughout the value network of recycling,
stakeholders exchange materials and also intangibles that determine the entanglement and
functioning of the network. Stakeholder relationships are characterized by two elements:
1) interaction and resulting mutual influence, and 2) interdependency, interconnectedness,
and interrelatedness (Mitchell, Agle, and Wood 1997). Currently, for the majority of the linear economic model, the interdependence of stakeholders is through a sequential model in
which one actor’s input is another’s output (Lazzarini, Chaddad, and Cook 2001). The circular
economy requires a reciprocal interdependence of all stakeholders where everyone learns
together across the value network.
Extrapolating from a supply chain management perspective, the success of a local circular
economy depends on the organizations’ network, since each stakeholder has a set of skills
and knowledge to contribute (Witjes and Lozano 2016; Vachon and Mao 2008; Klassen and
Vereecke 2012). Klassen and Vereecke (2012) point to 3 key social aspects in supply chain
and that can be used as proxies to understand social values in the circular economy; these
are: social innovation, collaboration and monitoring practices. This article explores how sociomaterial relationships across the recycling value chain can support a transition to a circular economy in the city of Portoviejo-Ecuador.
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Using SWEET to Estimate Potential Waste Sector Greenhouse
Gas and Short-Lived Climate Pollutant Emissions Reduction in
Lebanon (111)
G. Alexander Stege
SCS Engineers, 6100 S. Maple Avenue, Tempe, AZ 85283
Email: astege@scsengineers.com
A study (“Lebanon study”) prepared by SCS Engineers for ISWA and the Climate and Clean
Air Coalition (CCAC) evaluated waste sector short-lived climate pollutants (SLCPs) and other greenhouse gas (GHG) emissions in a southern region of Lebanon (Tyre Caza), including
emissions from the closed Ras El-Ain dumpsite, to determine emissions reduction achievable with planned waste sector improvements.
The Lebanon Study applied the Solid Waste Emissions Estimation Tool (SWEET), which was
developed by the U.S. EPA, with support from Abt Associates and SCS Engineers, on behalf
of the CCAC. SWEET model runs used data on municipal solid waste (MSW) generation,
collection, disposal, and diversion under alternative management scenarios described in an
Integrated Waste Management Plan (IWMP) for Tyre Caza, and other documents prepared by
Lebanon’s Office of the Minister of State for Administrative Reform.
The Lebanon study found that reductions in waste sector SLCPs and other GHG emissions
exceeding 50% of baseline levels are achievable in Tyre Caza if all dumpsites are closed and
remediated, waste burning stopped, and a new sanitary landfill developed. Additional emissions reduction accrue with landfill methane collection and combustion at the new landfill, implementing the IWMP, and upgrading existing waste treatment facilities to increase
waste diversion rates from current levels (22%) to 40%.
SWEET also was used to prepare emissions estimates under alternative scenarios for the
management all of Lebanon’s MSW, with adjustments to account for indirect GHG reductions from composting and anaerobic digestion (AD). A 60% reduction in SLCPs and other
GHG emissions from baseline levels can be achieved by 2032, and 70% reduction by 2040, if
paper recycling and organics diversion to composting and AD facilities is increased to 60%,
and all of Lebanon’s residual MSW is disposed in landfills with 75% methane recovery.
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Circular economy for hotel food waste management and valorization (112)
Julia Lessa Feitosa Virgolinoa, Nicholas M. Holdena; Samara Gonçalves Fernandes
da Costab; Claudia Coutinho Nóbregab
a. UCD School of Biosystems and Food Engineering, University College Dublin, Ireland;
b. Department of Civil and Environmental Engineering, Universidade Federal da Paraíba, Brazil
Abstract
The hotel industry is a prominent sector in food waste generation. The decomposition of this
type of waste is responsible for a great amount of the global emissions of methane (CH4), a
greenhouse gas considerably more impactful than CO2 in terms of climate change contribution. For this reason, some methods of treating food waste have been used and encouraged,
at different scales, to reduce the organic portion sent to landfills. One example is composting,
recognized as a sustainable practice for biodegradable organic waste, with low cost and easy
operation. Its final product contains a high nutrient value and, in a circular system, can return to the biosphere in the form of organic fertilizers while reducing the need for synthetic
products. A tool widely used to assess waste management options and exploring opportunities for improvement in systems is life cycle assessment. Through the quantification of the
potential environmental impacts, it is possible to assess the adverse impacts associated with
the management and calculate the amount of potential carbon reduced per unit investment
in capital infrastructure, namely Carbon Return on Investment’ (CRoI, kg CO2-e/V). This
analysis can make investments in waste management more attractive to the private sector.
A food waste management strategy employed at a hotel located in the northeast of Brazil
was used to investigate its environmental performance and its CRoI. The results showed
that the approach of composting organic waste at the hotel premises was effective to reduce
GHG emissions and divert organic waste from landfills. The scenario with 100% of the food
waste being composted at the hotel premises has shown a potential reduction of 1,16E+05
kg CO2 eq and a CRoI of 99,71 kg CO2-e/$.
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Bringing Incineration into a Circular Hydrogen Economy (117)
Liran Dor, CTO & Deputy CEO BOSON ENERGY
Incineration cannot produce direct Hydrogen. It does however produce hazardous fly ash.
Many incineration plants also struggle with profitability. But there is a way to a) bring Incineration into the Hydrogen Economy, b) eliminate all fly ash onsite, and c) radically improve
plant profitability.
Incineration combusts fuel-bound Hydrogen and Carbon as part of the process and can only
produce electricity for electrolysis. As a result, even state-of-the art incinerators only being
able to generate some 14kg of Hydrogen per ton of waste. This means that all (34 GWh) of
power from 100k TPA of waste can produce 600 tons of Hydrogen but no power left to sell.
And then there is the fly ash.
BUT diverting 16% of a 100k TPA waste stream to an onsite gasification unit, can produce
up to 1600 tons of Hydrogen, while still having 29 GWhe (84%) of the power left to sell. On
top, the onsite gasification unit can treat all the fly ash from the incinerator, as it is equipped
with ash vitrification – eliminating a major compliance aspect and future headache of incinerators globally.
This is possible because gasification is a ‘Hydrogen-native’ technology that extracts fuel-bound Hydrogen and Carbon ‘un-harmed’ from the waste into a Syngas. Adding WGS1
and SMR2 to the system; it can produce a full 80-100kgs of Hydrogen from that same ton of
waste – increasing the profit per ton waste up to 1500% in a Hydrogen Economy. To put it
in simple: 1 ton of waste = 100kg of Hydrogen = 1000km of bus or truck transport. This puts
carbon negative Hydrogen from waste at diesel cost parity at pump already today.

1. WGS: Water Gas Shift
2. SMR: Steam Methane Reforming
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Liran Dor is CTO and Deputy CEO of BOSON ENERGY. Liran
has more than 15 years’ experience developing and proving
performance of new technology in waste management and
thermal technologies – mainly within gasification. Prior to
joining Boson, Liran built and managed Advanced Thermal
Treatment plants in Israel and Russia. Liran has was also
involved in several implementations of new technologies
from lab to execution. Liran liaises with several technical
institutes globally and has published many papers on the
gasification and plasma technology. Liran holds a degree in
environmental engineering from the Technion Institute of
Technology in Haifa, Israel.
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Direct Circular Hydrogen from waste – the next generation of
clean waste treatment (118)
Jan Grimbrandt, CEO & Founder BOSON ENERGY
Incineration cannot produce direct Hydrogen. Incineration combusts fuel-bound Hydrogen
and Carbon as part of the process and can only produce electricity for electrolysis. As a result, even state-of-the art incinerators only being able to generate some 14kg of Hydrogen
per ton of waste. In addition to poor a poor financial outcome, this means that a Hydrogen
bus running on ‘incineration-Hydrogen’ would effectively release more NOx (on a system
level) than a diesel bus driving the same distance.
Enter gasification – a ‘Hydrogen-native’ technology that extract fuel-bound Hydrogen and
Carbon ‘un-harmed’ from the waste into a Syngas. Adding WGS and SMR to the system;
it can produce a full 80-100kgs of Hydrogen from that same ton of waste – increasing the
profit per ton waste up to 1500% in a Hydrogen Economy. To put it in simple: 1 ton of waste
= 100kg of Hydrogen = 1000km of bus or truck transport.
This puts Hydrogen from waste at diesel cost parity at pump already today. In a distributed
setup with plants treating 100-300k TPA of waste, you would also produce this local and
carbon-negative ‘Circular Hydrogen’ right where waste is produced – and Hydrogen demanded.
To put this in context, it would take almost all offshore wind produced in the EU in 2019
(60 of 67 TWh) to reach the 1 million tons of green Hydrogen that EU targets for 2024. But
it would only take less than 10% of the waste in the EU that is landfilled today. In addition
to the environmental benefits (carbon negative, no NOx or particulates pollution), it would
take 20-25% of the system CAPEX and be far more profitable. With 1 billion tons of waste
dumped or landfilled globally, the potential of affordable Hydrogen from waste goes far beyond Europe.

1. WGS: Water Gas Shift
2. SMR: Steam Methane Reforming
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Jan Grimbrandt is an experienced serial entrepreneur with
more than 25 years in industrial clean-tech hardware. This
includes co-founding and playing key roles in developing
two industrial cleantech start-ups to global niche leaders
and sell them to SIEMENS AG and Nalco respectively. With
BOSON ENERGY, Jan and his team are rolling out the next
generation of clean distributed waste-to-Hydrogen solutions that eliminate waste and toxicants for good. Using
biomass or local solid mixed wastes and recycling refuse to
produce clean, accessible, affordable Hydrogen; make them
sector coupling catalysts and drivers of local autonomy and
utility stress relief. Fitted with fuel cells to provide grid stability and peak supply; they are the next generation of local
demand/response plants for carbon-negative Hydrogen and
Power. As gasification-based technologies they benefit from
the photosynthesis already having released the Hydrogen
from water and store it in the energy-rich hydrocarbons
that make up biomass and waste.

Jan Grimbrandt
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Challenges and opportunities with Mechanical biological treatment (MBT) facility: case from Lao PDR (122)
Shomi Kim
Global Green Growth Institute (GGGI)
shom.kim@gggi.org
shomi.kim@gmail.com
+856-(0)20-5639-9620
Abstract
This paper’s aim is to critique the contending stakes in how the waste challenges of the city
of Vientiane can be addressed through a synthesis of cost effectiveness and enhanced waste
treatment capacity. The study’s findings offer insights to policymakers and practitioners on
selecting the most appropriate intermediate technology to increase their waste treatment
capacity in developing countries. It uses a case study methodology to highlight critical policy implications of a planned incinerator to process the city of Vientiane’s waste.
The first point of contention lies with cost-effectiveness. With organic matter constituting
the largest share in the waste composition in Vientiane, Lao PDR, simply burning the waste
will be costly to recover the energy while the selling the generated electricity at the comparative price to Electricity Du Laos (EDL) to recover the investment portends to have an
uncertain outcome. An alternative technology proposed by the Global Green Growth Institutes (GGGI) is the concept of Mechanical Biological Treatment (MBT) that generates refuse
derived fuel (RDF) and organic compost from municipal waste.
It is argued that operating a MBT facility for resource recovery at a large-scale waste treatment plant in Vientiane is environmentally and financially more sustainable in comparison
to the incinerator in developing countries where the waste characteristics are similar to
those of Lao PDR. Additionally, it examines challenges and barriers associated with the
MBT plant in developing countries especially in the area of ensuring off-takers of the final
products. Lastly, it will make recommendations on increasing the financial feasibility of the
project with an aim to mobilize private sector green investment by: i) creating enabling environment through policy interventions for replacing coal with RDF at the cement factories,
ii) escalating municipality’s own source revenue by increasing the tipping fee at the landfill,
and iii) generating additional revenue sources through a carbon trading at the bilateral carbon trading market for the organic composting plant.
Keywords: refused derived fuel (RDF); MBT; resource recovery.
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Municipal solid waste in Central Macedonia: A review of the new
pricing system (123)
Eleni Dellaporta1, Alexandros Sikalidis2
E-mail.: e.dellaporta@ihu.edu.gr 2 Amsterdam Business School, Accounting Section Amsterdam, The Netherlands &School of Economics and Business Administration, International Hellenic University, Thessaloniki, Greece.
E-mail: a.sikalidis@ihu.edu.gr
Abstract
The management of Municipal Solid Waste (MSW) represents one of the greatest challenges
faced during the recent years due to wastes’ severe environmental externalities. In Greece,
since 2019 a new pricing regulation is in force which will be applied in 2020 for the first
time. This regulation ties more closely the levies to the waste performance of each Municipality and is set to ensure that disposal will always be the most expensive treatment
choice. This paper aims to indicate the elements which will enhance the understanding of
the present situation and assess the impact of the pricing regulation on Municipal Budgets,
with a particular focus of a region of Greece, the Central Macedonia. The levies have been
calculated according to the new regulation using the most recent annual data available;
those of the year 2019. This methodology showed that for the Region of Central Macedonia,
the annual levies are 9% lower compared to the previous pricing status. Furthermore, while
the unit cost for disposal services remains unchanged, the unit cost for waste recovery and
transfer services is remarkably lower according to the new regulation (58% and 44% lower
respectively). Another aim of this paper is to evaluate the impact of MSW treatment on the
financial stability of the Municipalities of Central Macedonia, by examining the volume of
waste treatment costs compared to the relevant Municipal revenues. The relation between
revenues and costs is depicted for each Regional Unit. The average ratio of costs to revenues
has been calculated at 11%. Findings indicate that waste treatment costs don’t impose a
significant burden on Municipal waste related budgets.
Keywords: Waste Treatment, Municipal Solid Waste, Pricing Policy, Central Macedonia, Levies 1 MSc in International Accounting, Auditing and Financial Management, International
Hellenic University, Thessaloniki, Greece.

Go to the programme overview

DELLAPORTA, ELENI Year of birth: 1970 Country of birth:
GREECE Town: THESSALONIKI E-mail address: e.dellaporta@ihu.edu.gr Mobile phone: 6937164175 EDUCATIONAL
BACKGROUND
2018 – in progressMSc in International Accounting, Auditing and Financial Management Institution: International
Hellenic University
2001 – 2002 Master in Business Administration Institution:
Hellenic Management Association
1988 – 1992 Business Administration Institution: University of Macedonia dpt. of Business Administration
1985 – 1988 Senior High School EMPLOYMENT HISTORY
2015 – Present: Regional Association of Solid Waste Management Agencies of Central Macedonia Job title: Economist - Accountant
2009 – 2015: Municipality of Volvi Job title: Economist Accountant
2008 – 2009: Municipality of Pamvotis Job title: Economist
- Accountant
2001 – 2008: ALTEC SA Job title: Accountant
1998 – 2001: SYSWARE SA Job title: Accountant 1993 –
1998: METROPOLIS INFORMATICS LTD Job title: Accountant PROFESSIONAL QUALIFICATIONS:
Certified Computer User (Word, Excel, Internet, Outlook,
Power Point) Institution: ACTA (Aristotle Certification Training and Assesment) Date of award: 17/01/2008: License to Practice the Economic Profession. Reg. No. 42335
Institution: Economic Chamber of Greece Date of award:
28/06/1996: First Class License to Practice the Accounting
Profession. License No. 15534 Institution: Economic Chamber of Greece Date of award: 15/06/2001: LANGUAGES: English Score: C2 Italian Diploma Superiore

Dellaporta Εleni

Go to the programme overview

Dr. ALEXANDROS SIKALIDIS
School of Economics and Business Administration, International Hellenic University, Thessaloniki, Greece
Amsterdam Business School, Accounting Section, Amsterdam, The Netherlands
Dr Alexandros Sikalidis is an Academic Scholar at the
School of Economics, Business Administration and Legal
Studies at the International Hellenic University and a visiting assistant professor at the University of Amsterdam. He
is also a collaborating academic staff of Hellenic Open University and Open University of Cyprus. He holds an MRes
in Accounting and Financial Management from Lancaster
University, UK, and a PhD in Accounting and Finance from
the same university. Dr. Sikalidis has taught several courses
in Accounting and Finance and has participated in various
international conferences in the field of Accounting and Finance while his research has been published in prestigious
academic journals. He worked at the European Commission
(Directorate General: Development and Cooperation, Planning and Budget unit) before joining IHU. Dr Sikalidis has
also extensive experience in the designing and implementation of cost benefit analyses and feasibility studies in the
context of European funded projects as well as the private
sector.
His research focus is on economic determinants and consequences of financial reporting, fair value accounting, the
use of accounting information in dividend policy, corporate
finance, environmental accounting, role of accounting information and disclosure in corporate governance.

Dr. ALEXANDROS SIKALIDIS
School of Economics and Business
Administration, International Hellenic
University, Thessaloniki, Greece
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Developing Oman’s Circular Economy Framework (124)
Abstract
In 2020, Oman launched the “Oman Vision 2040”, prioritizing the National goals for the
next two decades. The National priorities highlighted in the Vision include; economic diversification, fiscal sustainability and sustainable development in Governorates and Cities, and
natural resources and environmental sustainability, all of which can be supported through a
transition towards a circular economy. Although an appetite for such a transition has been
expressed by many stakeholders, many are unaware of the full potential, highlighting the
importance of stakeholder engagement. As such, be’ah (Oman Environmental Services Holding Company) has engaged with local stakeholders to initiate the development of a national
circularity framework as a stepping stone toward a circular Oman. One of the objectives of
this framework is to identify Oman’s current status, through the determination of Oman’s
circularity metric, and to utilize the metric as a tool to reliably and consistently measure
and monitor the circularity gap. This enables the identification of priorities and establishment of strategies in the transition towards circularity, and provides a mechanism for the
quantification of the potential impact of circularity on the local economy, and on the Oman
Vision 2040. Therefore, serving as a stepping-stone for an ongoing collaborative effort in the
development of a holistic circularity framework for Oman.
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Lead-acid Battery recycling, a case study for the transition towards circularity (125)
Abstract
With the scarcity of natural resources, as well as the current COVID-19 related impact to
local and global economy, it is now more vital than ever to shift toward a circular economy. This presentation will use lead-acid battery recycling as a case-study, exemplifying the
transition towards circularity and the importance of circularity enablers such as policies
and stakeholder engagement. With over 14000 tons of loosely regulated lead-acid battery
waste per year in Oman, the case to curb environmentally harmful practices and capitalize
on an opportunity for circularity was presented. The poor storage procedures, unregulated
collection and exports of used lead-acid batteries along with the lack of a local treatment
plant posed a tremendous challenge. In response, a lead-acid battery treatment plant was
established in 2017, with a capacity to treat over 6000 tons annually in a highly controlled
safe environment, the plant extracts essential raw materials from the treatment processes
and supplies local and international industries. In order to support the success of this initiative, be’ah (Oman Environmental Services Holding Company) initiated a collaboration with
the waste generators, collectors, recyclers, consumers and policy makers in a connected circular network. The goal of this collaboration is to ensure the safe recycling of the lead-acid
batteries, and support the introduction of policies to control the damage and set the stage for
circularity for lead-acid batteries in Oman. This case-study showcases the interplay between
policies, stakeholders, and consumers, highlighting some of the successes of this initiative,
and the limitations that still need to be overcome in order to maximize the potential of
lead-acid battery recycling, and circular economy in Oman.
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Green Venture for Circular Economy with local characteristics
(128)
Dr. Efi Tritopoulou, Chemical Engineer, PhD, President NoWaste21
efitrito@gmail.com
Is it possible a green venture arising from private sector in Region of Central Makedonia,
to lead circular economy activities and display a paradigmatic character for other private
companies and public bodies?
And if the green venture of private companies, is supported from public sector - the Region
of Central Makedonia, could this private-public partnership be a best practice approach for
local communities?
In this work, we will present a green venture of more than 24 companies, that joined the
initiative of the TITAN S.A. cement plant in Thessaloniki, committing to perform a circular
economy program addressing their employees and companies.
How these companies reached this agreement and managed to obtain a common vision and
working program even though they are companies with different activities and vested interests, is going to be analyzed.
This program concerns prevention and recycling activities for separate collection for a series
of wastes in an integrated way for these companies, operated by NoWaste21, a non-for-profit company. The program includes the design, the education of participants, the day-to-day
consultation, the collection of recyclables materials and the transfer to the appropriate sorting and recycling plants. Furthermore, the program proceeds to the monitoring of results,
the cooperation with the municipalities for the recording of data, the dissemination of actions efficiency, the rewarding of the participating companies, and the final proposals for the
optimization of the program and its extension.
Local Community is being benefited in an environmental, social and economic way as an optimized model of waste prevention and management system initiated by the private sector
is going to be established with a significant contribution to the public waste management
system.
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Dr Efi Tritopoulou is a Chemical Engineer holding a PhD diploma from National Technical University of Athens (NTUA),
with twenty years of experience in a range of R&D activities, specialized in sustainable waste management, prevention, reuse, recycling, circular economy, energy and climate
plans, sustainable management of municipalities, RES and
energy saving. Today is President of the NGO NoWaste21
(2019 -), active Senior Researcher in ΑΤΗΕΝΑ Research
Center, President of the Greek Women’s Engineering Association (EDEM)( 2019 -) and Environmental Consultant
provided services and expertise to private and public sector. She is member in Expert Committees of International
Chamber of Commerce (ICC) Energy and Environment and
ICC Women. She has cooperated as a Researcher Engineer
with public bodies (Hellenic Recycling Agency (2013-2018),
Centre of Renewable Energy Sources and Saving (20062013), Agricultural University of Athens(2005-2006), and
Technical Chamber of Greece(2003-2005). She was General
Manager in the private company Citipost IKE, active in supply and services for waste manager (2018- 6/2019). She was
representative of HRA-Greece in the EU Technical Committee TAC for the adaptation to scientific and technical progress and implementation of the directive 2006/66/EC on
hazardous batteries and accumulators. She has supervised
and participated to more than 40 EU and national projects.
She knows English and French and she is also reviewer in
Waste Management & Research (WM&R) and General Secretariat for Research and Technology (GSRT).

Dr. Efi Tritopoulou
Chemical Engineer, PhD
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The stored potential of rare earths elements in electrical and
electronic equipment - An approach for Greece (130)
K. Sideris1,2,*, N. Manousakis1, M. Lasithiotakis3, A. Paspalas1, P. Sinioros1
1. Department of Electrical & Electronic Engineering, University of West Attika, P.C. 122 44,
Egaleo, Greece
2. Department of Electrical and Electronic Engineering Educators, School of Pedagogical and
Technological Education, P.C. 151 22, Maroussi Attika, Greece
3. Greek Atomic Energy Commission, Department of Environmental Radioactivity Monitoring.
Patriarchou Grigoriou & Neapoleos. P.O. BOX 60092 P.C. 15341, Agia Paraskevi - Athens
*Corresponding author: e-mail: ksideris@uniwa.gr
Abstract
Rare earth elements (REEs) consist of 17 minerals in the periodic table, the Lanthanides
plus Scandium and Yttrium and display unique physicochemical properties. Their presence
in modern technology is particularly noticeable, showing a steady increase with China having almost global exclusivity in production. Therefore, other sources of rare earth elements
should be sought.
An alternative resource can potentially become the Waste Electrical and Electronic Equipment (WEEE) waste stream. This work is a bibliographic estimate of rare earth elements’
stored potential in electrical and electronic equipment, with particular focus on the Greek
WEEE waste stream. For this purpose, data have been mined from a bibliographic review of
the last twenty years. Also, data have been drawn from databases of the previous decade,
for six categories of WEEE and their three-time phases, i.e. the available products (placed on
the market), those used (in stock) and WEEE.
From the results of this research, it became evident that REEs’ utilization in technology
follows two principal axes; as process enablers and as product enablers. Thus, the rare earth
elements’ presence varies in terms of the number of elements, their association and concentration on the WEEE categories. In conclusion, the extraction of REEs from WEEE can
significantly contribute to the green economy, environmental protection, and the balance
between production, supply, and demand.
Keywords: Rare earth elements; WEEE; Circular economics
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TEI of Peiraeus and my Master degree in Microelectronics,
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a PhD candidate at Department of Electrical & Electronic
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Quality in biowaste recycling: physical contaminants in biowaste
and their implications in the production of quality compost (131)
A. Confalonieri, J. Campagnol, M. Centemero
According to the circular economy principles, EU has set binding targets on MSW recycling
(up to at least 65% until 2035) that stress the effectiveness of the whole waste management
chain, from the efforts in improving the separate collection of single streams (maximising
the amount and quality of waste collected) to the optimization of the recycling technologies.
Due to intrinsic difficulties in the removal of contraries during the recycling step, the biowaste sector is particularly sensitive to the quality of separately collection, above all as far
as foodwaste is concerned.
The Italian Composting and Biogas Consortium (CIC) is actively committed to the assessment of the quality of foodwaste, with around 1,000 composition analyses performed every
year throughout the Country. Moreover, according to an agreement with the Italian Plastic
Packaging Consortium, 2 monitoring campaigns of a representative sample of the national
organic recycling facilities have been carried out (in 2016-2017 and in 2019-2020), with
the aim of determining amount and fate of plastics (the main adverse fraction affecting biowaste) and bioplastics.
The compared results of the two campaigns show a steady amount non compostable materials that are mainly concentrated in foodwaste (round 5%), of which plastics represent
about 3.1%.
One of the instruments that have been put in place to contain the plastic contamination
of foodwaste has been the progressive replacement of conventional plastic bags with compostable ones, determined by the approval of several norms since 2010. This strategy, together with the raising commitment to disposable plastics reduction, has determined a progressive increase of compostable materials (mostly bags, so far) in foodwaste, going from
1.5% in 2016 to 3.7% in 2019.
The limitation of plastics in foodwaste and the technologies developed by the biowaste recycling facilities has allowed the production of a compost that, on average, is characterised
by a concentration of plastic residues far below the future limits imposed by the European
Regulation on Fertilizers (0.06 % d.m. against a limit of 0.3% d.m.); moreover, compost has
been found free of compostable plastics, meaning that they were either composted or mechanically removed during the recycling process.
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Alberto Confalonieri (M.Sc. Biological Sciences) is an expert in biowaste recycling. Since 1999 he has worked for
the main Italian waste technology providers and then, from
2006 to 2018, as a researcher in the integrated waste management sector.
His job mainly focuses on regulatory and technical implications of composting and anaerobic digestion, biogas production and upgrading to biomethane. Since 2014, he is a
senior staff member of the Italian Composting and Biogas
Association and chair of its Technical Committee; he is chair
of the Task Group on Soil Organic Matter of the European
Compost Network as well, and takes part to several working groups of the association. Since 2020 he is an Expert of
the European Committee for Standardisation (CEN), dealing
with organic soil improvers.

Massimo Centemero (Agronomist). Mr. Centemero’s work
focuses on source separated organic waste (SSOW), composting and anaerobic digestion plants, soil fertility and organic fertilisers use in agriculture. He carries out studies on
optimization of SSOW and on fertilizers production in different ranges: growing media, soil improvers, organic fertilizers. He participates at WG on definition of characteristics
of Compost and Digestate, technical standard, opportunity
and conditions of use, experimental trial for reach good agronomical results. In Italy he wrote a “standard procedure”
to improve the analysis of Organic Waste. He carries out
researches in collaboration with Universities and Centre of
Research. He takes part in WG with local and central administration for standard definition of compost and digestate quality and products from biological treatment. He carried out the programme of Quality Label of compost in Italy
and he launched the bioplastics compostable certification
label in Italy.
He is focused on EU legislation: Fertilisers Regulation, Landfill Directive, Packaging Directive, Waste Framework Directive, EU Ecolabel Decision.

Alberto Confalonieri
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Association
Vice Chair of ECN, European Compost
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Jenny Campagnol (PhD Civil and Environmental Engineer)
is member of the technical staff of CIC. Since 2016 she has
been engaged in a research project focusing on the characterization of the quality of the collected bio-waste in Italy
and on its effective recycling rate in biowastes treatment
facilities, with the aim of defining strategies to optimize
performances of biowaste recycling sector. Moreover, in the
last 4 years, she is involved in the “Compostable CIC” labelling programme, a certification scheme dedicated to biodegradable and compostable products.
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Technical steff of CIC, Italian Composting and Biogas
Association
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Waste environmental footprinting for a sustainable circular economy: a novel tool for comprehensive policy development (132)
Dr. Ramy Salemdeeb, Dr. Ruth Saint
Abstract
Sustainable resources and waste management (RWM) is essential for making progress towards a circular economy and minimising environmental and social impacts of material
consumption. Yet the power of the waste-governing policies to tackle climate change is
often underestimated. The current sectoral approach to greenhouse gases (GHG) emissions
reporting leads to the misleading belief that RWM policies have a minor role to play in reducing overall emissions. If this view of GHG emissions was considered under a life cycle
approach, i.e. that everything required to deliver a product or service will eventually become
waste, then RWM policies have enormous potential to contribute to our fight against climate
change and help us cut embodied GHG impacts.
In 2011, the Scottish Carbon Metric (SCM) was developed to quantify the life cycle GHG
emissions of Scotland’s waste and move resource management beyond weight-based measurement to impact-based accounting. This life cycle approach has enabled the development
of policies that target waste materials with the highest carbon impacts, setting out strategies
to accelerate circular economy on a national scale. While GHG emissions deserve significant
attention for their role in global warming, there are other areas of concern for environmental sustainability that are not being communicated. In this presentation we introduce the
Scottish Waste Environmental Footprint Tool (SWEFT), a new tool that aims to support policymakers in understanding the overall impacts of waste on the total environment. SWEFT
takes a circular approach to RWM and considers, beyond GHG emissions, other important
environmental indicators to provide a more comprehensive picture of the environmental impact of generated waste, thus enabling policymakers to develop more granular and targeted
policies.
By attending this session, conference participants can deepen their understanding of the
benefit of moving away from weight-based targets and consider the wider environmental
impacts of waste policies.
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Award-winning Cambridge engineer (PhD) with rich and diverse experience of providing technical advice on sustainability, climate change, and circular economy. Dr Salemdeeb
is an Environmental Analyst at Zero Waste Scotland supporting different departments at the organisation by providing technical advice on the environmental impacts of
their respective projects and sectors, undertaking a wide
range of assessment projects that support the development
of evidence-based policies
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Zero Waste Scotland

Recent PhD graduate and associate of Edinburgh Napier
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The responsibility of the generators in latin america (133)
Dra. Barcia, Lucía
CEO, AF Group, Agrotécnica Fueguina e Impactos Ambientales, Buenos Aires, Argentina.
Abstract
A lot of effort has been put into perfecting the collection, separation and final disposal of
waste. It is important today to focus strongly on generation, on the way to reduce it and at
the same time to articulate the tools that allow establishing the responsibility of the generator and the ways in which it must be made visible. Also discuss and establish what range
of subjects would be included in this obligation. It is for this reason that we consider two
important tools that can work and strengthen together and thus reverse the trend in the
medium term.
On the one hand, the traceability of the products, as a set of pre-established and self-sufficient procedures that allow knowing their trajectory from their first input until the end of
their useful life and the waste generated in that process. On the other hand, the matrix of
environmental impacts incorporated into the social balance sheet as an expression of corporate social responsibility.
Keywords: waste, developing countries, social issues, political issues, management, urban
solid waste.
1. Introduction
Generators are defined as the subjects included in the useful life of a good, from the production of the raw material, through suppliers of intermediate goods and services, the primary
production of goods in particular, distribution, sale and consumption.
To be able to talk about the responsibility of each of these generators, the impact of their
actions on the fundamental assets must be identified: water, soil, air. Bearing in mind that
future generations depend on this balance and that the actors are families, companies and
the state. The state with public policies, companies with responsible management and families with informed consumption.
In this analysis we will focus on the responsible management of companies, considering
the obligation to inform their participation and containment measures in the generation of
urban waste
2. Methods
We consider that the aforementioned externalization is satisfied with the use of two tools
together: the traceability matrix and the environmental impact matrix.
Traceability is considered as the property that provides the result of a standard value and
that is linked to specific references through a continuity of comparisons. Considering as a
predetermined process from its design to the exhaustion in its consumption. In short, the
analysis through this model externalizes the record of the footprints left by a product as it
travels throughout the chain, this allows knowing where its components come from, what
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are the treatments applied to it and how the distribution and sale is made concrete. . Incorporating to the matrix each of these steps, the waste that remains in the path and analyzing
as management which can be reduced (or reused) by reinjecting value and reducing the
concept of waste.
The matrix of environmental impacts allows us to externalize the scope of the identification,
prediction, interpretation, assessment and communication of the impact that the realization
of a certain act entails on its environment. In this case we talk about the use of a methodology that includes the specific environmental impacts originated in the generation of urban
solid waste, since it is proven that matrices that include generalized impacts have not yet
been developed. We have chosen for this work the matrix of “Cause and effect” of Leopold
and checklists, which implies a system of network and graphics with double entry of values with qualitative and preliminary methods where the entries according to columns are
actions and entries according to rows are characteristics of the medium that can be altered.
This matrix is completed with magnitudes ranging from 1 to 10 with positive or negative
sign and then with the importance or weighting. These matrices can have a considerable
amplitude but we will reduce to number 50, which seems to us the most reasonable and
easiest to interpret. This matrix is included as a basis of opinion for externalities in the supplement to financial reports, called “social balance”.
3. Results
These two tools used individually or jointly, externalize reference values for decision making. For the case of traceability, the possibility of interpreting what level of reduction and
reuse has contributed the entity to the sector in particular and to the social economy in general, allowing from its implementation, measure the trend over the future exercises. With
respect to the matrix of Environmental Impacts, incorporated in the social balance, it allows
to see and compare in a single table the variations of the positive and negative, transitory
and permanent impacts, and to indicate the actions of maximization of positives and minimization of negatives.
Within the active policies of the state, should be the valuation of the entities with respect to
the behavior and the benefits and punishments applicable in each case.
4. Discussion and Conclusions
Large companies have management systems established in their mission and vision that include corporate social responsibility policies and systems for the control of stock exchanges
and other regulatory entities. We in this work, we want to raise and discuss, the possibility
that SMEs have access to management policies that allow them to include these tools. In
Argentina, for example, there are around 600,000 companies, of which only 0.6% are large,
so that 90% of the generation of process waste is generated by SMEs. Given the lack of financial leverage, the discussion involves generating programs of strengthening and training
and acquisition of technological tools for obtaining and processing data. Today, the rate of
acceleration in obsolescence in technological innovation and the replacement of goods generates a non-assimilable quantity for the environment of recoverable waste that today is
not. It is necessary to implement a system of benefits so that all these entities are part of a
value chain.
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From centralised to decentralised biowaste treatment using the
Black Soldier Fly Larvae biowaste conversion process in Surabaya, Indonesia – An economic evaluation (134)
Maximilian G.P. Grau, Grégoire Virard, Julia Egger, Bram Dortmans, Christian Zurbrügg
Eawag: Swiss Federal Institute of Aquatic Science and Technology, Überlandstrasse 133, 8600
Dübendorf, Switzerland
Abstract:
Indonesia faces huge solid waste management challenges. Increasing waste production and
a high fraction of biowaste, coupled with inefficient waste management systems, leads to
health risks and environmental pollution. Biowaste treatment and recycling remains an underutilized approach given the perceived limited return on investment. The Black Soldier Fly
Larvae (BSFL) biowaste conversion process has however proven to be a promising approach,
given a low technological input required while producing high value products, and the possibility of centralised or decentralised implementation. How to reach financial viability and
best integration within a given Municipal Solid Waste Management System remains to be
explored. We used evidence from an existing BSFL plant in Sidoarjo, Indonesia as input for a
newly developed cost-revenue model. The model was setup to differentiate each processing
step of the plant (using Activity Based Costing): This allowed us to model different scenarios of implementation, e.g. keeping the nursery and post-processing units at a centralised
location while decentralising the BSFL waste treatment units. We modelled conditions of
financial viability where the Net Present Value (NPV) is positive, varying scale of operations
and type and value of products sold. Results allowed us to define conditions for a viable application of the BSFL process with a treatment capacity of 10 ton biowaste per day for the
specific case of the city of Surabaya. Results show that decentralisation is most promising by
setting up two decentralised BSFL waste treatment units including post-processing and one
centralized nursery unit, each achieving a NPV 55 000 USD and 223 000 USD respectively.
The minimum viable treatment capacity for the decentralised plant is at 1.25 ton/d. Finally,
modifying the current capital intense microwave larvae drying technique to pan drying or
rotary oven drying can even further reduce the smallest viable scale of operation.
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E-commerce: opportunity or threat for the circular economy?
(137)
Valentina Romagnoli
Ramboll Deutschland GmbH, Werinherstraße 79, Gebäude 32a, 81541 München, Germany
*Corresponding Author: vr@ramboll.com
Abstract
E-commerce, with its capacity of enabling consumers to access a wider range of goods,
services and digital content as well as the possibility to compare prices and look for better
deals across the Digital Single Market has grown rapidly in recent years, triggering inevitable discussion on the possible threats that it will bring along to the international trade and
the environment.
On behalf of the Joint Research Centre of the European Commission Ramboll carried
out a study whose aim was to identify, describe and assess in detail important opportunities and threats that E-commerce constitutes for the Circular Economy (http://dx.doi.
org/10.2760/09844). The study envisaged four main phases: (1) selection of 7 relevant physical products; (2) identification of a set of opportunities and threats; (3) in-depth assessment
in the current situation and future optimistic and pessimistic potential developments of the
influence of the identified opportunities and threats on the Circular Economy aspects of the
selected products, in the traditional retail and E-commerce scenario; (4) grouping of opportunities and threats in three categories of relevance.
A broad literature research and direct stakeholder input led to the identification of 18 opportunities and 23 threats for the Circular Economy, allocated to 7 different clusters. Most of
the identified threats refer to “Logistics and transport”, while opportunities refer mainly to
the topics “Accessibility of information” and “Digitalisation”.
A total of 11 opportunities and 16 threats have been evaluated as either medium or highly relevant. The assessment revealed that most of the threats classified as highly relevant
belong to the cluster “Logistics and transport”, including ‘induced parcel transport’, ‘parcel
return’ and ‘inefficient transport’ (e.g. express delivery), while most of the highly relevant
opportunities are to be found in the cluster “Accessibility of information”, as in the case of
‘second-hand commerce’ or larger ‘product portfolio’.
Keywords: e-commerce, circular economy, digitalisation, online sales 2/2
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Management Systems, and Health and Safety Legislation
and Management. She is a Lead Auditor for Environmental
Management Systems.
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How to design impactful waste segregation campaign? Insights
from Gua-temala (138)
A. Mertenat1, Marta Julia Cuc Chiroy2, Nexan Herrera2, Fidel Saloj Yaxón2, C. Zurbruegg1
1. Eawag: Swiss Federal Institute of Aquatic Science and Technology, Department of Sanitation, Water and Solid Waste for Development (Sandec), Überlandstrasse 133, 8600 Dübendorf,
Switzerland
2. Manctzolojya, 9a. Av. 11-72 Edificio Elena, 2do. Nivel, zona 2, Barrio San Bartolo, Sololá,
Guatemala
Abstract
Reaching the objectives of circular economy starts with one key element: proper waste segregation at source. Indeed, ensuring that the different waste fractions are separated as close
as possible to the generation source, being usually at household level, significantly increases the purity and economic value of such materials, which in turn fosters higher recycling
rates. Yet changing the behavior of residents to segregate their waste at source, is a challenging task for countries worldwide, and especially in low and middle-income settings. This
study presents results obtained from waste segregation campaigns performed in Guatemala,
which used the psy-chological and methodological systematic behavior change approach
called RANAS (Risk, Attitude, Norm, Ability, and Self-regulation). Following the RANAS
methodology, a first phase identified the relevant behavior-al factors for waste segregation
in three Guatemalan municipalities. Campaigns then targeted the key behavioral factors
identified using behavior change techniques specific and contextualized to the demographic,
socio-economic and cultural characteristics of the region. Surveyed impacts of the campaign
showed an increase in waste segregation from 17.3% to 88.2% over a period of 15 months
thanks to interventions targeted towards Norm and Ability issues. The RANAS systematic
approach helped guide the implementation of efficient inter-ventions, going beyond the traditional approaches focusing only on the Risk aspect. Conducting psychological research on
waste segregation determinants shows high potential to reduce the misuse of resources in
directions that do not generate the desired impact for the promotion and adoption of behavioral change.

Go to the programme overview

Adeline Mertenat is an environmental engineer specialized
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Closing resource loops at schools using a Zero Waste approach
(139)
A. Mertenat, C. Zurbrügg
Eawag: Swiss Federal Institute of Aquatic Science and Technology, Department of Sanitation,
Water and Solid Waste for Development (Sandec), Überlandstrasse 133, 8600 Dübendorf, Switzerland
Abstract
The concept of circular economy has gained a lot of traction as a positive, solution-based perspective for achieving economic development within increasing environmental constraints.
Design out waste and pollution, keep products and materials in use and regenerate natural
systems are the three key elements, which were used as guiding principles to develop a
planning and implementation approach for practice - in the study case of two schools in low
and middle-income settings. These schools have different geographical, social and cultural
background: a boarding school in Kathmandu, Nepal (~1’100 students, ~580 kg waste per
day), and a semi-private school in Iquitos, Peru (~400 students, ~25 kg waste per day). The
“Zero Waste @ Schools” approach developed a methodological and participatory approach to
engage with teachers and the students, considering material flow analysis, knowledge and
awareness level, as well as waste management system and value chain analysis. Further, the
approach was extended to include energy, sanitation and water assessments to explore potential synergies in recovering resource value. Besides the tools of participatory assessment,
priority was also set on action plan formulation. Results show that a detailed assessment
acts as an eye-opener for all school stakeholders. It allows data-driven decisions, increases
political support at school level and commitment from their entire school community towards improving waste management. In Nepal and Peru, results showed a high potential for
waste reduction, waste segregation at source and recycling enhancement, together with improving waste literacy. Although action plans were developed in both countries, they could
not yet be implemented, due to the COVID-19 restrictions. In Peru, the priority focus was
shifted to home schooling materials and teacher education to improve waste management,
recycling and hygiene knowledge.
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The Solid Waste Emissions Estimation Tool: A Valuable Resource
for Modeling Climate and Health Benefits of Circular Economy
Strategies (142)
Tom Frankiewicz1, Ben Matek2, Liz Shenaut2, Joe Donahue2, David Cooley2
1. U.S. Environmental Protection agency, Washington, DC, USA
2. Abt Associates, Rockville, Maryland, USA
Corresponding Author: Tom Frankiewicz
The solid waste sector is a significant source of emissions that contribute to climate change,
air pollution, or both. Methane is a byproduct of the decomposition of organic waste in
anaerobic conditions; methane is a potent greenhouse gas and a precursor to ground-level
ozone, an air pollutant. Open burning of waste and waste collection vehicles emit particulate
matter, which has significant impacts on local air quality. A fraction of particulate matter,
called black carbon, is a key contributor to climate change. Quantifying and communicating
the combined climate and public health impacts of waste management is critical for garnering support for improving solid waste management.
The Solid Waste Emissions Estimation Tool is a publicly available model based on best-available methodologies that helps users quantify emissions of harmful pollutants from solid
waste management projects and programs. The tool, which was developed by the U.S. Environmental Protection Agency, has been used in over 40 cities to quantify the benefits of
proposed projects and city-wide strategies.
This presentation will illustrate how the tool has been used by a range of municipalities to
support various projects. It will present results from EPA’s ongoing support to cities such as
Novi Sad, Serbia; East Delhi, India; and Naucalpan, Mexico. It will also highlight new applications of the tool to model air quality benefits of reduced open burning based on recent
studies conducted by the World Health Organization in Accra, Ghana.
The presentation will review key considerations and challenges when modeling the climate
and public health cobenefits of improved solid waste management. The presenters will discuss how other cities might follow best practices to estimate the climate and health benefits
of interventions in their own localities.
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Tom Frankiewicz is the Lead for International Biogas Programs in the U.S. Environmental Protection Agency’s Climate Change Division. He is charged with developing and
managing international and domestic climate programs focused on mitigation of super-pollutants like methane and
black carbon from waste as part of a suite of EPA supported
programs. Tom has worked at the national and municipal
level in China, India, Indonesia, Mexico as well as South
America, West Africa and Eastern Europe helping them
tackle the challenges that arise from inadequate waste
management such as food waste and marine litter.
Before joining EPA, Tom spent over ten years in the field
of air quality working for state and regional organizations, including the Ozone Transport Commission and Indiana Department of Environmental Management. He has
a Bachelor of Science in Public Affairs and Environmental
Management from Indiana University, School of Public and
Environmental Affairs, and a Masters of Business Administration from George Washington University.
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Best Practices for Measuring, Reporting and Verifying Emissions
Reductions from Biogas Projects in the Waste Sector (143)
Nick Elger1, Tom Frankiewicz1, James Schroll2, Kait Siegel2, Joe Donahue2, Nimmi
Damodaran3
1. U.S. Environmental Protection Agency, Washington, DC, USA
2. Abt Associates, Rockville, Maryland, USA
3. Independent Consultant, Washington, DC, USA
Corresponding Author: Nick Elger
The agriculture, municipal solid waste, and municipal wastewater sectors account for
roughly one-fifth of global anthropogenic methane emissions. Despite the wide availability of cost-effective methane emissions mitigation strategies in the solid waste sector (e.g.,
anaerobic digestion of food waste), methane reduction strategies in this sector are rarely
included in national emissions reduction targets. A key barrier to including biogas emissions
mitigation projects in national frameworks (e.g., Nationally Determined Contributions under
the UNFCCC) is limited access to best practices and quality resources for project-level measuring, reporting, and verification (MRV).
By applying best practices for biogas project MRV, national governments can support robust
emissions inventories and the development of mitigation strategies, demonstrate contributions to national level reduction targets, and increase access to external funding sources.
This presentation will address:
- Existing challenges that may prevent a country from aligning project-level MRV with national objectives, such as the lack of a formal mechanism linking project-level data to national GHG inventories.
- Key elements of a measurement plan, the blueprint which helps facility personnel determine which data should be collected, how the data should be collected, and how data should
be aggregated and summarized.
- Techniques to quantify emissions, use established methodologies and tools (e.g., the Solid
Waste Emissions Estimation Tool), document measurement methodologies, and determine
the frequency of measurement and which equipment to utilize.
- Best practices for reporting project-level emissions, including which content should be
reported and the frequency with which that reporting should occur, and processes for the
verification of reported project-level emissions data, the criteria and content used, and the
frequency of verification.
The presentation will draw on the findings from a forthcoming handbook on biogas project
MRV best practices, currently being developed by the Global Methane Initiative.
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Nick Elger is the Program Manager for the EPA AgSTAR
Program and serves as the Co-Chair to the Global Methane Initiative Biogas Subcommittee. In his role as Program
Manager for AgSTAR, Nick works with the U.S. livestock
industry, state and federal agencies, and biogas industry
stakeholders to advance the deployment of biogas systems.
While supporting the Global Methane Initiative, Nick helps
advance anaerobic digestion of organic feedstocks globally
for methane mitigation and energy production. Nick graduated from the University of Minnesota where he received
his Bachelor of Science degree in Environmental Sciences,
Policy and Management and is currently a Master of Business candidate at the George Washington University.
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Plastic waste trade and lagging recycling (145)
M. Tsakona1,2, I. Rucevska1, L. Westerveld1, Ph. Rivière3
1. GRID-Arendal, Arendal, Norway
2. Qgreen, Ag. Paraskevi, Attica, 153 43, Greece
3.Visionscarto, France
Corresponding author email: maria.tsakona@grida.no
Plastic being part of material circularity is not only a desirable concept but an urging solution that can contribute to the mounting plastic waste crisis. The plastic production is steadily growing with recycling rates lagging. Of the global plastic waste generated between
1950-2015, only 9% has been recycled1.
Ambitious recycling targets and the low corresponding domestic recycling facilities in developed economies have often led to the exports of plastic waste to developing economies with
best financial outcomes for traders2. Recycling based on transboundary movement between
the main actors of North America, Europe, and Asia, served for about half of the plastic recycling success in developed economies and reached its peak in 2014 with China being the
biggest importer. In 2018, China turned its trade policy to limit waste imports, and recently
announced it would no longer issue import licenses for solid waste. According to the UN
Comtrade database, in 2019 alone, the global trade had fallen by 46%3 compared to the level
before China imposed restrictions. In addition, recycling activities were recently suppressed
by operational challenges under the global Covid-19 crisis and finally with the plastic waste
amendments enforced by the Basel Convention.
Under this framework, the paper aims to analyze the current plastic waste recycling rates
based on the dynamics of the global trade. In addition, the paper will define the way China’s
ban and Covid-19 pandemic have influenced the plastic recycling industry and will provide
a prediction of the impact of the Basel Convention plastic waste amendments. The work has
been carried out through reviewing and analyzing existing global databases, literature, and
reports; gather evidence and testimonies from fieldwork in selected countries.
Keywords: plastic trade, pollution, recycling, policy.
References
1. Geyer, R., Jambeck, J. R., Law, K.L., (2017). Production, use and fate of all plastics ever
made. ci. Science Advances. Available from: https://advances.sciencemag.org/content/3/7/
e1700782
2. GRID-Arendal (2019). Controlling Transboundary Trade in Plastic Waste (GRID-Arendal
Policy Brief). Retrieved from http://www.grida.no/activities/311
3. UNCTAD (2020). Communication on Trade in Plastics, Sustainability and Development
by the United Nations Conference on Trade and Development (UNCTAD). Available from:
https://unctad.org/system/files/information-document/wto_unctad_CTE2020_en.pdf
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Maria Tsakona is an International Waste Management Consultant, Senior waste and marine litter expert of GRID-Arendal, Norway (A UNEP partner), Founder of Qgreen (qgreen.
gr) consultancy firm, Chair of the ISWA Women of Waste
Task Force and Researcher of the ISWA Marine Litter Task
Force. She has more than 15 years of experience in directing and managing environmental engineering projects in
the field of solid waste management: formulation of waste
management plans and strategies, reuse and recycling programs, environmental impact assessment studies and feasibility studies. She has participated in several EU funded
projects and has an expertise on plastic pollution and marine litter.
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The hotel industry on the zero waste path (146)
M. Tsakona, A.M. Kaplani
Qgreen, Chalandriou 5, 15343 Agia Paraskevi, Athens
Presenting author email: maria.tsakona@qgreen.gr
Abstract
The growth of the hotel industry through the last decades has added an increasing impact
on the environment and especially on the solid waste management sector. In many tourism
destinations, hotels and resorts produce up to 2.5 kg/bed per night that is almost double of
the solid waste generated by residents, with local infrastructures being unable to manage
the extra waste generation. On the other hand, doing more with less waste is becoming
increasingly important in the world, so much so that ‘Sustainable Production and Consumption’ has been named as UN Sustainable Development Goal #12.
Under this framework the paper aims to bring the hotel industry into the circular economy by introducing a zero-waste hotel model. More specific the paper presents the different
waste management practices that can be applied within a hotel to prevent and minimize
waste at source and maximize reuse and recycling efforts to achieve up to 90% waste recovery. Furthermore, main challenges and opportunities of zero-waste hotels are described
based on the authors field experience.
Waste segregation at source, ban of single use plastics, prevention and/or composting of food
waste, and staff engagement are key elements of any zero-waste hotel program. Challenges lie mainly on the difficulty to engage the staff, the high costs of eco-friendly alternative
products and the absence of mature local markets for recyclables. On the other hand, opportunities refer to the interest of the hotel to reduce waste and costs, improve its ecological
footprint, increase its competitive advantage, and improve clients’ experience.
The paper is supported by different case studies of zero-waste best practices already implemented in Greek hotels.
Keywords: zero waste, hotels, waste minimization, waste prevention, recycling
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Plastic (waste) futures and their Greenhouse-gas impact in a circular bioeconomy - An integrated, long-term assessment of biomass use, recycling and carbon sequestration in plastics (148)
Paul Stegmann (Utrecht University / PBL)
Vassilis Daioglou (PBL / Utrecht University)
Marc Londo (Utrecht University; NVDE)
Martin Junginger (Utrecht University)
Biomass is projected to play an important role in meeting the global climate targets set in
the Paris agreement. Also, the contributions of the circular economy to climate change mitigation are increasingly discussed. This facilitated the trend towards the merged concept of
a circular bioeconomy to support the goal of a Greenhouse-gas (GHG) neutral Europe. For the
chemical industry with plastics as a major output, biomass use and recycling are amongst
the few options for significantly reducing the sector’s growing GHG emissions.
So far, the benefits and drawbacks of different end-of-life options for (bio-based) plastics
have only been assessed in life-cycle based case studies. Such static assessments cannot address the aggregated impacts of different end-of-life strategies and the long-term dynamics,
i.e. related to resource competition between sectors, technology developments and changing
demand and supply. The impacts of long-term (biogenic) carbon sequestration in plastic
products have barely been addressed in scientific literature.
Using the integrated assessment model (IAM) IMAGE, this paper assesses if, to what extent, and under which circumstances recycling, biomass use and carbon sequestration could lower the GHG emissions of the global plastics sector and improve the
climate change mitigation potential of the circular bioeconomy up to 2050.
Assessing end-of-life strategies in IAMs allows for a broader understanding of the long-term
dynamics concerning the demand of (bio-based) products and energy, the supply of primary
feedstocks (oil, natural gas, biomass), interactions with land-use and the energy system, and
the potential to contribute to the mitigation of GHG emissions.
Our results show global projections up to 2050 of plastics demand, their production pathways (based on fossil feedstocks, biomass and recycled plastics), waste generation and
end-of-life strategies (i.e. mechanical & chemical recycling, incineration, landfilling) over
different scenarios. These scenarios are compared regarding their GHG-emissions savings,
land-use change and energy use.
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was part of ISWA’s YPG management team.
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Plastic (waste) futures and their Greenhouse-gas impact in a circular bioeconomy - An integrated, long-term assessment of biomass use, recycling and carbon sequestration in plastics (148)
Paul Stegmann (Utrecht University / PBL)
Vassilis Daioglou (PBL / Utrecht University)
Marc Londo (Utrecht University; NVDE)
Martin Junginger (Utrecht University)
Biomass is projected to play an important role in meeting the global climate targets set in
the Paris agreement. Also, the contributions of the circular economy to climate change mitigation are increasingly discussed. This facilitated the trend towards the merged concept of
a circular bioeconomy to support the goal of a Greenhouse-gas (GHG) neutral Europe. For the
chemical industry with plastics as a major output, biomass use and recycling are amongst
the few options for significantly reducing the sector’s growing GHG emissions.
So far, the benefits and drawbacks of different end-of-life options for (bio-based) plastics
have only been assessed in life-cycle based case studies. Such static assessments cannot address the aggregated impacts of different end-of-life strategies and the long-term dynamics,
i.e. related to resource competition between sectors, technology developments and changing
demand and supply. The impacts of long-term (biogenic) carbon sequestration in plastic
products have barely been addressed in scientific literature.
Using the integrated assessment model (IAM) IMAGE, this paper assesses if, to what extent, and under which circumstances recycling, biomass use and carbon sequestration could lower the GHG emissions of the global plastics sector and improve the
climate change mitigation potential of the circular bioeconomy up to 2050.
Assessing end-of-life strategies in IAMs allows for a broader understanding of the long-term
dynamics concerning the demand of (bio-based) products and energy, the supply of primary
feedstocks (oil, natural gas, biomass), interactions with land-use and the energy system, and
the potential to contribute to the mitigation of GHG emissions.
Our results show global projections up to 2050 of plastics demand, their production pathways (based on fossil feedstocks, biomass and recycled plastics), waste generation and
end-of-life strategies (i.e. mechanical & chemical recycling, incineration, landfilling) over
different scenarios. These scenarios are compared regarding their GHG-emissions savings,
land-use change and energy use.
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Strategies for Improving Financing Readiness for Solid Waste
Management Projects (150)
Kait Siegela, Tom Frankiewiczb, Joe Donahuea
a. Abt Associates, Rockville, Maryland, USA
b. U.S. Environmental Protection Agency, Washington, DC, USA
Cities moving towards a circular economy will need to design and implement new waste
collection and treatment programs, or scale-up existing ones. However, the costs involved
in solid waste management already create significant financial burdens for many cities.
In some instances, waste management accounts for the largest portion of the local budget
(Kaza et al. 2018). This limits cities’ abilities to implement sustainable solid waste management systems and move towards a more circular economy.
Cities face many challenges when trying to address these costs. For example:
Many internal revenue streams (e.g., waste collection fees) are not effectively captured due
to poor regulatory frameworks, limited enforcement, and limited ability of customers to pay.
- Securing external financing for large capital projects requires technical and financial expertise, access to financial institutions, and institutional capacity to address the legal and
contractual hurdles involved.
- Entering into public-private partnerships can be a solution for some cities, but these partnerships can be exceptionally complicated and cities can be left at risk if the terms are not
carefully crafted.
- Other forms of funding, such as grants from foundations or national governments, are not
always easy for cities to find, and often have complex bidding and reporting requirements.
This presentation will include examples of strategies employed by cities to address challenges faced when trying to find money to pay for waste management, and tools and resources
available through international organizations like the Climate and Clean Air Coalition and
Global Methane Initiative that can be used to reduce financial barriers.
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Kait Siegel is a Senior Analyst at Abt Associates, Inc. She supports U.S. Government programs focused on climate change,
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Less Waste More Value: Key issues for the Implementation of the
new National Circular Economy Plan in Greece (155)
G. Iliopoulos, A. Bourka, O. Bourka
EPTA Environmental Consultants Engineers, Athens, Greece
Keywords: circular economy, reuse, recycling, green deal
Presenting author email: giliopoulos@epta.gr
Abstract
Introduction
The transition towards a circular economy is a key project of the ecological and social transition. The linear model — producing, consuming, discarding - is inevitably leading towards
the depletion of the planet’s resources.
Greece has a long way to go in the circular economy. In 2019, the rate of recovery of household and similar waste was 18%, while the rest, half of which is organic waste, is therefore
landfilled, leading to practices incompatible with our climate objectives.
The New National “Circular Economy Action Plan” is the roadmap for the period 2021-2025
which charts a path for rapid progress towards the ambitious goals of the Climate Plan in
matters relating to the circular economy.
Methods used
The CE National Plan has been developed in 2020 by the Ministry of the Environment and
Energy with the following methodology.
1) Extensive consultation with 17 competent authorities from production, consumption, collection, recycling, innovation and other sectors.
2) Assessment and Revision of the previous Strategic CE Plan (2018) due to the new developments in EU, i.e EU Green Deal and European CE Action Plan in 2020.
3) Coordination of proposed National Actions with the EU Roadmap of Actions for the period
2021-2020.
4) Defining roles/responsibilities/timeline for specific inter-ministerial actions among 8 ministries involved.
Key results – Brief discussion
The new Greek Circular Economy Action Plan presents 74 measures to:
● Promote new sustainable products.
● Empower consumers and public buyer.
● Focus on the sectors that use most resources with circularity ie: electronics and ICT; batteries and vehicles; packaging; plastics; textiles; construction and buildings; food; water and
nutrients;
● Ensure less waste;
● Make circularity work for people, regions and cities.
● Coordinate effort in government, market and academia level.
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In parallel, the Action Plan defines the monitoring process, in order to be aligned with EU
process and by creating also national CE indicators on resource use, including consumption
and material footprints to account for material consumption and environmental impacts
associated to our production and consumption.
Conclusions
For the sound implementation of the new CE action plan, Greece will face many challenges
and key issues such as:
1) New Legislation and Implementing Acts must be prepared on time from the Government.
2) New EPR schemes will have to be on place for specific products (plastics, textiles, tobacco
etc.)
3) New economic instruments must be addressed such PAYT, DRS schemes, landfill taxes,
etc.
4) New investments both for the public but also for the private sector need to be financed
through different or blended mechanisms (NSRF, Recovery Fund, PPPs, others)

Go to the programme overview

Mr. George Iliopoulos is a Chemical Engineer and holds
two postgraduate degrees, one in Business Administration
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Biorefining Biowaste in a Circular Bioeconomy (159)
M. Loizidou
National Technical University of Athens, School of Chemical Engineering, Unit of Environmental Science Technology, 9 Iroon Polytechniou Str., Zographou Campus, GR-15780 Athens,
Greece
Abstract
Circular economy and bioeconomy are the policies adopted as a response to the unsustainable use of natural resources. It is argued that implementation of these concepts in tandem,
through a systemic approach including design principles and process integration, would
ensure resource efficiency and sustainability. Biorefineries could stand as a strong link between these policy agendas that present common objectives and areas of intervention. A
biorefinery produces a spectrum of marketable products in order to maximise its economic
sustainability and aims to “zero waste”. A variety of different biorefinery configurations have
been developed.
The valorisation of biowaste under the circular bioeconomy context is of high priority. It is
a feedstock with a high fluctuation in its composition, but in all cases it contains valuable
components that could be transformed into added-value products. The substrate’s mean carbohydrates (50%) and lipids (13%) contents reflect its potential in bioethanol and biodiesel
production, respectively. As far as bioethanol is concerned, high bioethanol yields (over 80%)
could be achieved if the treatment steps of pretreatment, enzymatic hydrolysis and fermentation are synergistically compiled. Furthermore, various biodiesel production techniques
could be incorporated in an integrated valorisation scheme. The integration of both bioethanol and biodiesel production processes, in a biorefinery concept would allow the production
of both liquid biofuels along with that of biogas. The development of integrated biorefineries using biowaste as substrate presents a promising resource-efficient and sustainable
alternative through the synergistic action of the production sector and waste management
in a circular bioeconomy. However, challenges in upscaling exist due to the complexity of
the entire value chain.

Go to the programme overview
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Application of the biorefinery concept on food waste (160)
A. Thodos, E.M. Barampouti, S. Mai, D. Malamis
National Technical University of Athens, School of Chemical Engineering, Unit of Environmental Science Technology, 9 Iroon Polytechniou Str., Zographou Campus, GR-15780 Athens,
Greece
Abstract
The production of advanced biofuels is a goal of high priority within the European energy
strategy.
The valorisation of the organic fraction of municipal solid waste (OFMSW) consisting mainly
of food waste in the circular economy context is of outmost importance. In the context of a
biorefinery, it is possible to produce a wide range of products with appropriate combinations
of processes. Thus, the integration of biofuels production in a biorefinery could meet the
sustainability criteria for biowaste management.
In the present study, food waste was examined as a potential feedstock and alternative scenarios of its utilization was examined. The biofuels targeted were biodiesel, bioethanol and
biogas. Three different valorisation scenarios were set up, experimentally validated and presented along with their respective efficiencies. By examining these alternative scenarios in
terms of energy content of the final products, it emerged that the extraction of fats and oils
from the substrate and its subsequent anaerobic digestion is the scenario that showed the
highest energy efficiency 10722 ΜJ/tn. Additionally, it was found that the biogas production
potential of alcoholic fermentation residues decreased by 50% compared to the original substrates and that the pretreatment of the fats removal mainly affected the kinetics of biogas
production.
In conclusion, food waste could stand as a promising biowaste feedstock that can be used for
biofuels production, while the process of anaerobic digestion is an integral part with significant energy potential in an integrated biorefinery.
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Dr Dimitris Malamis (email: malamis.dimitris@gmail.com)
(PhD, MSc, DIC, BSc in Environmental Engineering) (Male)
is currently a Teaching Fellow and Research Associate at
the School of Chemical Engineering at the National Technical University of Athens specialized in solid waste management. He has participated in the implementation of more
than 30 national and EU funded research projects. He has
more than 50 publications in peer reviewed journals and
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member of the scientific and organizing committees of several International Conferences in Greece and abroad. His
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services; Expert in implementing and supervising the technical implementation of EU and national environmental
projects; Knowledge of the policy and legislative framework
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Demonstrating resource efficient through innovative, integrated
waste recycling schemes for remote areas (163)
C. Gkanetsou, S. Sarris, D. Malamis, M. Loizidou
National Technical University of Athens, School of Chemical Engineering, Unit of Environmental Science Technology, 9 Iroon Polytechniou Str., Zographou Campus, GR-15780 Athens,
Greece
The Green Kiosk constitutes an innovative and flexible recycling initiative designed by the
Unit of Environmental Science and Technology (School of Chemical Engineering - National
Technical University of Athens), under the European LIFE Program LIFEPAVEtheWAySTE
(http://pavethewayste.eu/). Its overall aim is to facilitate the implementation of the Waste
Framework Directive in remote areas, by enabling local and regional authorities to improve
their municipal waste recycling performance and thus, pave the way towards higher resource efficiency.
Modelled on the basis of Circular Economy, the Green Corner comprises a small Recycling
Sorting Center suitably adapted into a modified container which receives pre-sorted materials from residents and businesses, records and rewards active participation. The prototype
system receives 5 streams of pre-sorted materials (paper, plastic, glass, metal, special
waste) and separates them in up to 12 subcategories. Moreover, it compresses (reducing
initial volume by 70-90%), bales and stores the recyclable material within, thus ensuring
their immediate recovery as products of high quality and value, ready to re-enter the market. Lastly, it informs and educates residents, while being economically sustainable, without
any complicated licensing procedures accompanying its implementation and operation.
Since the beginning of their operation (2018), the 4 prototype systems in Small Cyclades
(one in each island namely Koufonisi, Donousa, Schoinoussa and Irakleia), have collected
and treated more than 70 tons of recyclable material, while achieving a recovery rate that
exceeds 96%. These results bear salient significance as no other recycling process takes
place at these islands. Consequently, not only do the prototype systems divert a substantial
fraction of recyclable material which would have otherwise been landfilled, but they also
strive towards closing the loop by directly producing valuable secondary raw material. Finally, the viability of the Green Kiosk is being assessed aiming to indicate the conditions
under which the recycling scheme is self-sustained.
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great number of partners, universities, institutes, research
centers all around the world and she is the Environmental
Consultant of Ministries, Communities, Municipalities and
Private Companies. She has organised several international
conferences on (i) Sustainable Waste Management, (ii) Water
Resources Management, (iii) Adaptation to Climate Change,
(iv) Industrial Symbiosis, (v) Industrial Waste & Wastewater
Treatment & Valorisation. She has been the leader and scientific responsible for over 180 National, European and International Projects related to environmental issues (http://
www.uest.gr/projects.html). She has over 500 publications
in International Scientific Journals and Conferences (http://
www.uest.gr/publications.html).

Dr Dimitris Malamis (email: malamis.dimitris@gmail.com)
(PhD, MSc, DIC, BSc in Environmental Engineering) (Male)
is currently a Teaching Fellow and Research Associate at
the School of Chemical Engineering at the National Technical University of Athens specialized in solid waste management. He has participated in the implementation of more
than 30 national and EU funded research projects. He has
more than 50 publications in peer reviewed journals and
counts more than 100 participations in International conferences presenting the findings of the developed projects.
He has also been involved in numerous workshops and
training activities aiming to strengthen capacity building
and to increase awareness and knowledge level of various
stakeholders i.e. public sector, private bodies, NGOs etc on
various environmental issues. Furthermore, he has been
member of the scientific and organizing committees of several International Conferences in Greece and abroad. His
key qualifications and capabilities include: Solid scientific
and research background in Environmental Engineering;
Development, implementation, evaluation and assessment
of waste management, wastewater and energy systems and
services; Expert in implementing and supervising the technical implementation of EU and national environmental
projects; Knowledge of the policy and legislative framework
related to environmental management.

Prof. Maria Loizidou
Head of the Unit of
Environmental Science and Technology
(UEST)

Dimitris Malamis
PhD, MSc, DIC, BSc in
Environmental Engineering
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Christiana Gkanetsou (BSc in Geology & Geo-environment
UoA, MSc in Environment & Development NTUA) is currently a researcher at the Unit of Environmental Science
and Technology (UEST), at the School of Chemical Engineering, at the National Technical University of Athens (NTUA),
working on EU environmental projects and gaining experience relevant to environmental issues such as solid waste
management and climate change
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UoA, MSc in Environment & Development NTUA

Sotiris Sarris (MSc in Environment & Development, BSc in
Physics) is currently a researcher at Unit of Environmental
Science and Technology (UEST) at the School of Chemical
Engineering at the National Technical University of Athens
(NTUA). He attained his bachelor’s degree from the School
of Science of National and Kapodistrian University of Athens and more specifically the Department of Physics. Moreover he obtained his Master of Science in the field of Environment & Development in National Technical University
of Athens (NTUA). Since then, he has been working on EU
environmental projects and gaining experience relevant to
environmental issues such as solid waste management and
climate change.

Sotiris Sarris
MSc in Environment &
Development, BSc in Physics
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The role and inclusion of compostable plastics into the Circular
Economy applied to biowaste in Italy (164)
Massimo Centemero, Marco Ricci-Jürgensen
CIC-Italian Composting and Biogas Association, Italy
Introduction
During the last three decades an industrial sector for recycling biowaste developed in Italy
with almost 350 composting or AD and Composting facilities; in year 2018 about 50 million inhabitants do participate regularly in sorting schemes for kitchen- and garden waste;
almost 7.3 million tons of biowaste are thus transformed yearly into compost and biogas,
representing the largest amounts of MSW recycled countrywide.
Bioplastic bags1 are used - since the mid ’90 in Italy - as liners for caddies and bins, so to
ease the collection by households of cooked food waste including meat, fish and dairy products, leading to an increase in the amounts collection and a reduction of impurities; this
approach has been applied successfully in many European cities and districts.
The possibility to recycle bioplastics at industrial composting facilities represents a key
factor for the development and for the success of these (relatively) new polymers. Hence
the Italian Composting and Biogas Association (CIC) is specifically engaged since almost
15 years in addressing the issue of recycling bioplastics at industrial composting facilities;
envisaging the potential development of compostable plastics as a substitute for specific
packaging application, CIC started already in 2006 its own certification scheme for biodegradable, compostable products, named “Compostabile CIC”; the schemes is specifically
addressing industrial composting with a specific testing protocol to assess disintegration of
plastic items in full-scale facilities treating mainly biowaste; in year 2020 the scheme certified almost 100 items from almost 35 companies. Today Italy represents almost 50% of the
European market for bioplastics.
Methods
The separate collection of food- or kitchen waste is frequently affected by physical impurities such as metals, glass and plastics, erroneously sorted into the bio-bin by households
(and large commercial producers of food waste from the HoReCa sector). Plastics do generally represent the largest amounts of impurities delivered to and sorted at industrial composting and biogas facilities.
The need to describe in detail which types and amounts of plastic items are delivered at
composting and AD- facilities in Italy, prompted CIC to launch between 2016 and 2020 two
national surveys in cooperation with the relevant stakeholders for plastic production; following a cooperation agreement between CIC, COREPLA (the Italian EPR scheme for plastic
packaging), CONAI (the Italian umbrella organization of the EPR initiative on packaging) and
Assobioplastiche (the Italian Association of bioplastic producers and manufacturers) two
sets of almost 1000 waste audits where done on kitchen waste (KW) by CIC’s technical team
in about 27 facilities being representative of the Italian recycling sector for organic waste.
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The aim of these surveys were to show:
• what types of plastics and bioplastics are collected with kitchen-waste
• how much (quantities) of different types of plastics are collected with kitchen-waste • what
is the share of packaging and non-packaging plastics
• what is the fate of bioplastics and plastics during the composting and AD process
Results and Discussion
The results of the composition analysis on KW show that plastic represent 60% on average
of all physical impurities and that 2/3 of all liners are made of compostable plastics (or paper, but in significantly minor quantities.
CIC’s national investigations since 2017 allow to linking the results of the waste analysis
with the throughputs of each recycling facility investigated, resulting into the first Italian
estimation about the quantities of conventional plastics and of bioplastics collected with
KW; accordingly it is estimated that a total of 317’000 tons (f.m.) of compostable plastics
and conventional plastics are managed by the composting (and AD) sector in Italy in 2018.
Conventional plastic represent a critical factor for the recycling process, reducing the recycling efficiency, increasing the amounts of rejects and affecting the economic performance
of the facilities by reducing the revenues from compost or biogas and increasing the cost
for the disposal of treatment residues and over sieves. CIC was able to quantify these costs
during the surveys.
Extensive analysis on the compost produced showed that the compost produced complies
with the Italian Fertilizer regulation at all facilities the and that the amounts of plastic fragments in compost were well below the limit values and represented by conventional plastic
polymers.
Conclusions
Nowadays, Italy is the EU country with the most developed market for bioplastics with a
share of almost 48 % of the total EU market (EUNOMIA 2020, ENV.B.3/FRA/2017/005). It
has also been the country in which, in the last years, the progressive replacement of conventional plastic food packaging by compostable items has contributed to a strong reduction
of physical contaminants contained in biowaste, thus ameliorating the quality of feedstock
and therefore the quality of compost.
The Italian market expect a further rise of compostable plastic items in the near future due
to the enforcement of the single use plastic directive, especially regarding the sectors of food
packaging and single use plastic items used by the Ho.Re.Ca. sector.
Since late 2020 the first European EPR scheme for compostable plastics has been established
in Italy and by ISWA 2021 the authors will be able to comment on the interaction between
this scheme and the Italian Composting and Biogas sector. The effective involvement of CIC

1 In this paper we refer to bioplastic as polymers that comply to the requirements of the UNI-EN-13432 harmonized standard “Packaging - Requirements for packaging recoverable through composting and biodegradation
- Test scheme and evaluation criteria for the final acceptance of packaging”.
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into the development of the bioplastics sector in Italy, contributes to realise a circular economy approach for bioplastics that include the main national recycling sector for biowaste
as a key player that can guarantee the material recycling of a specific range of compostable
items.
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CIC-Italian Composting and Biogas Association is an association of public and private companies, local authorities and
others involved in the production of compost, as well as organizations which do not make compost but have an interest in the composting process like producers of machinery
and equipment, producers of fertilizers, research bodies etc.
Currently 90 composting and anaerobic digestion facilities
in Italy are associated to CIC, treating about 70% of the all
the organic waste collected in Italy. Massimo Centemero is
the managing director of the Association since 2013 and
has successfully led the development and growth of the association for almost 18 years; Marco Ricci-Jürgensen joined
CIC in 2012 as a senior experts and coordinates since four

Dr. Marco Ricci – Jürgensen
Managing Director

years the certification scheme for compostable plastics.

Dr. Agr. Massimo Centemero
Senior Expert
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Evaluation of biodegradability of compostable bags in composting conditions (174)
S. Kokkinakis1, A. Maragkaki1, I. Sampathianakis1, Th. Lolos3, C. Tsobanidis3, K. Velonia2, T. Manios1
1. Laboratory of Solid Waste & Wastewater Management, School of Agricultural Science, Hellenic Mediterranean University, 71401, Crete, Greece
2. Department of Materials Science and Technology, University of Crete, Heraklion, 71003
Greece
3. ENVIROPLAN SA, 23 Perikleous & Iras Str, 15344 Gerakas Athens, Greece
4. Institute of Applied and Computational Mathematics, Foundation for Research and Technology-Hellas, Heraklion-Crete, Greece
Presenting author email: amaragkaki@hmu.gr
Biodegradable plastics have been introduced to the market to substitute petro-based plastics
to alleviate plastic pollution. Composting is a process that controls the biological decomposition and transformation of biodegradable materials into a humus-like substance called
compost. Biodegradation of plastics depends on both environmental factors and the chemical structure of the polymer. This article examines biodegradation of certified compostable
bags in composting conditions. Control sample (cellulose filtering paper) was used to check
the potential of biological decomposition in the tested environment. Two certified compostable bags (starch) were obtained from stores in Greece. Samples were inserted in windrows
technology simulation systems to investigate the biodegradation. The samples were checked
visually at regular intervals of about 7 days. In all samples, a visual comparison was made
of their initial and final states. At the end of the 7-week experimental period it was found
that samples were decomposed. The samples had no influence on compost characteristics.
Also optical changes of the compost did not occur. Therefore, composting seems to be the
most promising for waste management options for composting bags because the composting
process is designed to degrade wastes.
Acknowledgments
This research has been co-financed by the European Union and Greek national funds through
the Operational Program Competitiveness, Entrepreneurship and Innovation, under the call
RESEARCH – CREATE – INNOVATE (project code: T1EDK-02746)
Keywords: biodegradation, composting, compostable bags
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Circular Economy (CE) Eco Parks: An integrated approach (176)
G. Iliopoulos, O. Bourka, N. Chalkias, D. Bourkas
EPTA Environmental Consultants Engineers, Athens, Greece
Presenting author email: giliopoulos@epta.gr
Introduction
Circular Economy is a key policy within EU due to its significance in the environmental
protection in parallel with economic development. All main aspects of Circular economy are
strongly connected with economic activities such as repair and reuse centers, sorting and
final recycling facilities, new production plants with raw material from recyclables, energy
production units from waste, etc.
Site selection and economic viability issues for the aforementioned economic activities are
of great importance in order to tackle new investments needed closing the loop inside EU.
At the same time social impacts of the new activities have to be taken into account in order
to citizens interest and raise their awareness.
The integrated approach of the proposed Circular Economy (CE) Eco Park is an answer to
these critical issues for implementing new investments in economic activities related to
Circular Economy and Society.
Methods used
In Greece the first Eco Park was planned in Heraklion Crete with the following integrated
approach:
1) multi-theme Park with industrial, services, social, environmental, educational uses.
2) open space areas for the citizens with green and leisure activities.
3) having innovation activities in order to promote the circular economy new applications.
4) capital and labor intensive investments in order to include state of the art technologies
and skilled personnel.
Key results – Brief discussion
The creation of the Eco Park will have the following positive key results in terms of combined activities and industrial with environmental symbiosis:
• Green Point – Reuse, Repair and Recycle at Source Center.
• Material Recovery Facilities – Mechanical treatment Plant, Composting Plant, SRF/RDF
plant.
• Energy Recovery Facilities – Thermal Treatment Plant, Anaerobic Digestion Plant.
• In order to close the loop inside the Park if it is economic viable, there are some final recycling activities that could be included:
o new paper, plastic production ready for the market, from recycled raw material;
o new compost production ready for the market, from biowaste selected at source raw material.
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The activities that are complementary to the main economic activities of a CE Eco Park are
the following:
• Warehousing of materials-Logistic Center
• Innovation and Research Center
• Energy Saving and Production installation for CO2 footprint minimization.
• Green Areas for leisure, sports and environmental awareness activities.
Conclusions
Due to the abovementioned integrated approach, designing a CE Eco Park, needs
1. at early stages a Master Plan and a prefeasibility study to be undertaken and agreed with
the local authorities;
2. a specific roadmap with the relevant stakeholders (Ministries, Private Sector Stakeholders,
International and National Financial Institutions)
3. different funding mechanisms BY NSRF, Recovery Fund to Banks/Financial Institutions
and PPPs to be involved.
Keywords: circular economy, park, reuse, recycling
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Mr. George Iliopoulos is a Chemical Engineer and holds
two postgraduate degrees, one in Business Administration
(MBA). He was the Coordinator of the Project Team that supported the Cretan Waste Management Authority ( ESDAK)
to conduct the Master Plan of Heraklion Crete CE Eco-Park.
He has 20 years of professional international experience
in multinational enterprise and in Greek firm and the last
years is specialised in cost assessment/analysis in waste
management projects, including the treatment plants. He
has participated in the implementation of several studies
for solid waste management in a large number of local authorities in Greece and Europe. He has extensive technical
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and on large environmental projects.
For 8 consequent years , he served as a President of the National Association of Chemical Engineers (2006-2010) and
Vice President of the Technical Chamber of Greece (2010 –
2013), and since 2019 he is Vice President of the National
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Chemical Engineer
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Prospects of Using Refuse Derived Fuel in the Cement Industry:
The Case of Lebanon (177)
Karim Hashash1, F. de Nardo1,3, J. Seoud1,2
1. ISWA Lebanon, Beirut, Lebanon.
2. Studioazue, Bologna, Italy.
3. Energy and Environment Unit, UNDP, Beirut, Lebanon
Refuse Derived Fuels (RDF) / Solid Recovered Fuel (SRF) has been proven an economically
viable, environmentally sound, and technically feasible option for waste management if
implemented within a clear and sustainable implementation framework. This would be specifically beneficial for Lebanon, where the proportion of landfilled residuals from comingled
waste from mechanical biological treatment (MBTs) is high and cement production is one of
the largest industrial sectors.
Accordingly, the national authorities are exploring means to convert residual waste stream
from the MBT plants into RDF/SRF and working on the required technical specifications,
guidelines and legal frameworks. While different scenarios are being considered, the latest data showed the most feasible option is Class 3/2 SRF quality (European Norm EN
15339:2011) with a lower heating value (LHV) of about 15 - 20 GJ/tn and a chlorine content
of 0.5 – 0.6. This would lead to a probable quantity of 120,000 – 160,000 tonnes per year of
SRF that may be utilized by the cement industry to substitute about 12 - 18% of thermal
energy. In case of the presence of sufficient incentive for the cement factories to invest in a
chlorine bypass system, the SRF consumption may rise to about 600,000 tonnes per year to
substitute about 70% of thermal energy.
Despite the visible benefits of co-substitution of RDF in the cement industry, several policy, technical and socio-environmental challenges need to be tacked at the national level to
ensure this type of waste treatment is a sustainable option that is accepted by the public.
The paper will analyse and recommend options to frame the integration of RDF as part of
the integrated waste management strategy and will consider aspects such as legislative and
regulatory frameworks, technical standards to ensure quality material, and ensuring public
acceptance among others.
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Mr. Karim Hashash is a waste and environmental management consultant that has provided technical assistance
to national government waste programmes in Lebanon as
well as international organisations and NGOs. He was previously seconded by the UNDP to the Lebanese Ministry
of Administrative Reform as the Environmental Expert on
their waste management programme that is responsible
for construction and operation of treatment and disposal
infrastructure as well as providing technical assistance to
improve national waste management capacities. He is a
founding member of the ISWA Lebanon and is currently
the Head of Hazardous and Non-hazardous waste working
group.
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The residues of energy recovery have impact on the circular economy (180)
Mr Raul Grönholm
South Scania Waste Company – Sysav
Malmö, Sweden
Bottom Ash (BA) sorting in Sweden have taken a new step towards decreasing the environmental impact. At Sysav, a new BA Sorting plant has been erected. The plant will sort about
125 000 tons BA per year. During the tendering consideration was taken to fulfill the upcoming Waste Incineration BREF limit values on emissions to water and air. Water emissions is
avoided by not using water in the dedusting work. Air emissions are fulfilled by using filters
and cyclones to treat the process air and to build the plant indoors.
The plant has a high efficiency on sorting out the metals in the BA. About 80% of the non-ferrous and 90% of the ferrous metals in the BA are sorted out. Sorting is done on material <
2mm.
The purity of the ferrous metal is very good with less than 10% minerals and <0,5% copper,
and thereby can be directly sent to smelters. The recovery of metals and the carbonatization
of BA during storage reduces emissions of about 20 000 ton of CO2 per year.
In Sweden the use of the mineral part in the BA (MIBA) is heavily regulated on a very detailed level. This means extra work to get legal permission to use MIBA in e.g. road constructions and a disinterest in using MIBA for monetary reasons only. The business argument on
CO2 savings on a road construction and the possibility of replacing virgin material, however,
has sparked interest in companies working for a circular economy. LCA showed that 10 000
m2 of parking space will reduce the CO2 footprint by 750 ton. The reduction of CO2 emissions using MIBA shows the interest in using MIBA despite the difficulties to get a permit.
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• Master of Science (Civil Engineering) at Technical University of Lund in 1994
• Employed by Sysav in 1996 to work with R&D on recovery
of mineral materials, ie concrete and consulting service for
recovery of Construction and demolition (C&D) Waste.
• A year long employment at Vattenfall R&D, Concrete laboratory in 2000 , involved in damages on dams
• Employed by Sysav in 2001 to
o Run R&D projects on bottom ash (BA), e.g.
		
quality control system
		
material properties
		
use and recovery of BA
o erect a new BA sorting plant in 2003
		 Implement a preventive maintenance system for
the BA treatment plant
o implement the Enviromental Management certificate
for Syav BA treatment plant, Electronic recovery plant and
Recycling centers.
• Employed by Sysav R&D in 2004 to
o work with project regarding recovery of waste, bottom
ash and fly ash
o implement the Quality Management System for the
process Combustible Waste, collecting to residues.
o Project leader for planning of a new BA plant in 2015
• Member of the Board for
o the Research program” Environmentally friendly use of
ashes” at the “Swedish Thermal Engineering Research Institute”
o Participating in several projects, mainly as part of research refence groups.
• Involved in work for Swedish Waste Association
o Vice president in the working Group Ash treatment.
o President in the Specialist Working group “Hazardous
waste classification, Ashes”
o Member of the working group Waste as Fuel
o Member of the CEWEP Working Group “Residues from
Energy Waste”

Raul Grönholm
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Personal or social? Effective Interventions Motivating Source
Separation (181)
Ms. Riva Waldman
Education & Communication Director, Dan Region Assoc. of Towns, University of Haifa
Abstract
Implementing waste separation in municipal systems requires a complex logistical preparation. Positive participation of the public is essential for their success and for making
source-separation programs economically and environmentally feasible.
Methods:
A field experiment to examine effective behavioral intervention was carried out in dense
urban environment. The experiment was performed using a methodology that relies on real-time household waste sampling, for monitoring households’ behavior in multi-apartment
buildings where households share a common garbage collection infrastructure. Three behavioral interventions that can be implemented in local authorities were compared. The
control group was given information by using information kit, the second group was given
information through a “door to door” municipal campaign, and the third group was given
a text message as social-normative feedback additional to the “door to door” action. The
experiment included four waste samples over a period of 20 weeks, and was carried out in
households in the neighborhood where a packaging waste separation system was launched.
Results & discussion:
Giving direct information in households is proving to be an effective tool for authorities, in
neighborhoods with high-rise buildings. The addition of normative- social feedback was not
found to be effective. It is possible that if behavior of neighbors is visible to each other, it
replaces the social pressure created by external source.
In addition to quantitative measures, a methodology has been developed in order to create
behavioral index that will combine 3 indicators: performances, persistence, and compliance
which were defined as main key-factors for waste separation behavior. These indicators
were translated to numerical values and consolidated into a weighted index. This index
contains components that indicate a change in long-term behavior along with components
that indicate a change in short-term behavior, it is possible for decision makers to to assess
individual behavior as well as to identify effective interventions before launching separation
moves.
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Riva Waldman is the Director of the Center for Environmental Education of Hiriya Recycling Park since 2013, also responsible for public affairs, communication channels and
outreach campaigns.
Riva is a Ph.D candidate at University of Haifa, specializing
in Waste Management.
riva@hiriya.co.il
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Director of the Center for
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Recycling Park
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Building a holistic food waste management scheme: the A2UFood
Project (188)
Drosou Z.1, Skarvelakis1, Stylianidis N.2, Georgiou M.2, Gryparis C.3, Velonia K.3,
Manios T.4, Daliakopoulos I.N.4, Lasaridi K.5, Chroni C.5, Tsompanidis C.6, Lolos Th.6,
Michalodimitraki E.6, Hafner G.7, Fuchs P.7
1. Municipality of Heraklion, Agiou Titou 1, 71202 Heraklion, Greece
2. ESDAK (United Association of Solid Waste Management in Crete), Archiepiskopou Makariou
22, 71202 Heraklion, Greece
3. Department of Materials Science and Technology, University of Crete, University Campus
Voutes, Heraklion, 71003 Crete, Greece
4. Hellenic Mediterranean University, Department of Agriculture, Heraklion, Crete, Greece
5. Department of Geography, Harokopio University, 176 71 Kallithea, Greece
6. ENVIROPLAN S.A., 23 Perikleous & Iras str., 15344 Gerakas-Athens, Greece
7. Institute for Sanitary Engineering, Water Quality and Solid Waste Management, University
of Stuttgart, Bandtäle 2, 70569 Stuttgart, Germany
Abstract
The global food chain is the largest single source of greenhouse gasses, and the primary
cause of biodiversity loss and terrestrial ecosystem destruction. In parallel, it is also the
cause for freshwater consumption and waterway pollution. On top of these, over 1/3 of all
produced food is wasted, while over 900 million people remain undernourished. Thus, the
margin for improvement of the global food chain system is huge and may unlock pathways
towards the stability of the earth system and future of humanity.
The UIA Funded A2UFood Project aspires to bridge the gap at local level (Heraklion, Greece),
through the design, development and implementation of a transferable holistic food-waste
management scheme, which establishes intersections within conservation of natural resources, strengthening of social fabric, and put Circular Economy concepts into practice. The
scheme covers all aspects of the reduce-reuse-recycle concept. More specifically, the A2UFood project progresses towards:
• Redistribution of high-quality surplus food to socially vulnerable groups, through the establishment and operation of a second-opportunity restaurant.
• Implementation of two innovative digital tools facilitating food and food waste management for individuals and professionals.
• Redirection of food-waste to a pilot-scale bioplastic production unit.
• Promotion of home-composting and decentralized community-composting through Autonomous
Composting Units (ACUs), which facilitate industrial type of composting process in smaller
capacities
for urban producers.
• Activities for public awareness, publicity, visibility and training to citizens and related
enterprises.
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Despite anticipated barriers in procurement and licensing procedures, and the unprecedented challenges posed by COVID-19 pandemic, all preparatory requirements and procedures
for the investment activities have been completed, paving the way for the development of
the proposed infrastructure. The full range of stakeholders from the general public, the food
and waste management industry to policy makers and scientists are engaged, resulting in a
true shift of paradigm and bottom up support of the initiative.
Acknowledgements
The A2UFood Project (UIA02-115) is co-funded by the European Regional and Development
Fund through the Urban Innovative Actions (UIA) Initiative.
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Market systems approaches to business incubation- how inclusive are they? (189)
Michelle Wilson
Network Director, Circular Economy Network, WasteAid
There is a huge increase in business incubator/accelerator approaches to drive innovation
in a circular economy in lower-income countries. This year alone we have seen initiatives
funded by Hitachi, Circular Initiative, IKEA, and the UK Department of Trade and Industry
to find and fund innovators and entrepreneurs who can develop solutions to help ‘close the
loop’ and create markets for recyclables. Behind this is a shift in seeing the ‘market’ as a
vital player in helping solve the waste crisis. Given the scale of the crisis it is clear the state
cannot and should not have to bear the whole burden.
WasteAid’s market systems approach looks across the waste value chain to identify interventions that can boost effectiveness, inclusivity and fairness, and to ensure that the poorest
in society benefit. Through its growing circular economy network in India, South Africa and
Vietnam, WasteAid is supporting grassroots initiatives among marginalised communities
whilst also rewarding innovation through business incubation opportunities and seed funding.
In this session WasteAid will explore the pros and cons of these types of competitions which
aim to ‘close the loop’, through experience of running such a challenge event across India,
Vietnam and South Africa. We will reflect on the following: how inclusive are these types of
competitions and how can we ensure they work for the poorest; how successful are these
types of competitions to develop markets that previously did not exist; are these approaches
successful in attracting additional funding streams; what works and what does not work in
running such business incubator approaches and what is the role of the state in supporting
these approaches for grassroots solutions to waste management?
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Michelle Wilson joined WasteAid in August 2020 to head
up a two-year Circular Economy Network Project funded by
global food packaging leader Huhtamaki.
Michelle is a development specialist with over 15 years of
experience living and working in developing countries (Chad,
DRC, Ethiopia, Uganda, Sierra Leone and Tanzania). Prior to
joining WasteAid Michelle was working as a freelance consultant developing an Impact Management Framework for
a clothing Social Enterprise Arakele and a Life Skills Curriculum as part of a World Bank funded Livelihoods Project
for adolescent girls in Tigray, Ethiopia. Prior to this she was
Director of Programmes for Farm Africa with oversight of a
£12m portfolio of development projects in Ethiopia, Tanzania, Kenya and Uganda.
Michelle has extensive experience of project cycle management from original design through to monitoring, evaluation and learning. She has worked with the leading institutional donors including EU, UK Aid, NORAD, SIDA, Irish Aid,
Comic Relief as well as corporate donors such as Waitrose.
She has on the ground experience in community resilience,
value chain analysis, market development, climate change,
environment, agriculture, education and particular expertise in gender analysis. Michelle has a Masters in Conflict
Violence and Development from School of African and Oriental Studies and a Masters in French and Business Studies
from St Andrews University.

Michelle Wilson
Network Director, Circular Economy
Network, WasteAid
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Stakeholder inclusion and communications (190)
Zoë Lenkiewicz
Senior Technical Advisor and Head of Communications, WasteAid
Waste data is notoriously poor, particularly in lower-income countries that lack formal
waste management services. Governments and municipalities can benefit, therefore, from
alternative data sources to build the business case for sustainable waste and resource management. Inclusive stakeholder engagement lays the groundwork for this, with the ultimate
goal being to reduce dumping and open burning to protect public health, provide alternative
livelihoods, and incentivise a green economy in line with national policies.
Local and national policy makers should be adequately informed about the costs and opportunities offered by waste management and recycling activities, enabling decision-makers
to ensure sufficient focus and funding allocations. Gathering data in partnership with local
health authorities, for example, enables policymakers to measure the impacts of poor waste
management on vulnerable people. Incidences of mosquito- and water-borne diseases, as
well as respiratory illnesses and cases of flashfloods, are all useful measures of how poorly
managed waste is affecting public health.
Consultation with local authorities on their understanding of the human and environmental impacts of poor waste management provides a valuable starting point for coordinating
health, environment and economic actors as well as people working in the informal waste
value chain. Local authorities can also be supported with the identification of key actors,
activities, best practice, capacity gaps and training needs, to help protect those people whose
livelihoods depend upon waste.
Building knowledge and consensus with community leaders and national government agencies is a vital accompaniment to options appraisals of appropriate technology, waste composition analyses, regional land-use planning, and the identification of opportunities to utilize
secondary resources to tackle related environmental challenges such as poor drainage or
polluted groundwater. A good communications programme is predominantly about listening and observing, and this presentation will demonstrate the value this deep and inclusive
engagement approach for building a circular economy.
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A professional waste manager since 2002, Zoë has led municipal waste and recycling programmes, research studies, campaigns and consultations, workshops and training
courses for government, practitioners, and community
groups in the UK and in lower-income countries. Prior to
her work developing WasteAid, Zoë was a successful independent consultant, supporting smart-material start-ups,
government agencies and major waste management companies.
At WasteAid, Zoë is a driving force in the movement to attract international attention to the power of waste management for global development. Her cross-sector experience
enables diverse stakeholders to make progress towards
common goals. Zoë has project managed the UK Aid funded
plastics recycling programme in The Gambia, a community
waste management initiative in Indonesia, and multi-stakeholder waste management training in Ghana and Tanzania.
Zoë was the chief author of the ISWA award-winning
WasteAid toolkit Making Waste Work, and works with communities worldwide to deliver genuinely sustainable waste
management.

Zoë Lenkiewicz
Senior Technical Advisor & Head of
Communications
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Sustainable practices on Food and Food Waste towards Circular
Economy Society: Case Study of Montenegro (191)
G. Tavoularis1, Ch. Tsompanidis1, Th. Lolos1, E. Terzis2, Ch. Chroni2, K. Lazaridi2
1. ENVIROPLAN SA, Consultants and Engineers, Perikleous 23 & Iras, 15344, Gerakas
2. School of Environment, Geography and Applied Economics, Harokopio University, El. Venizelou 70, Kallithea
Presenting author email: g.tavoularis@enviroplan.gr
Montenegro is a well-developed country in the Balkans and has recently signed an Association Agreement with EU. Montenegro focuses to align with the EU acquis in the waste area
and has transposed the past Waste Framework Directive. The Waste Management Strategy
of Montenegro is the essential strategic document along a longer path toward sustainable
waste management. However, considerable efforts are still needed on implementation, as
well as enforcement both in recycling infrastructure, separate collection and monitoring.
Sustainable development is recognised as highly important by the Government of Montenegro, in particular for tourism and agriculture, sectors that play a multiple role in the development of society and economy of Montenegro. Tourism exhibits one of the fastest rates of
growth in the world, but it is concentrated in the coastal – central areas. In the northern and
rural areas, agriculture contributes to the fight against poverty and is an important factor in
preserving tradition and the overall cultural heritage of the Montenegrin villages. Small size
agricultural and animal farms are dominant, where a significant part of the production (for
example milk) is consumed either in the household itself or within the local communities.
Technology utilized is rather outdated, therefore a large potential exists to improve agricultural yield. The key priorities identified are sustainable agriculture and food value chain,
including organic production, as well as sustainable and health tourism.
Following the recent developments on EU level, the Montenegrin Government is at present particularly interested in harmonising the Circular Economy Directives. The food waste
stream is an integral part of the Package. In order to contribute and ensure to be on track
towards the attainment of the UN Sustainable Development Goal, EU member states should
aim to achieve an indicative Union-wide food waste reduction target of 30% by 2025 and
50% by 2030. Member States should establish specific food waste prevention measures,
including awareness campaigns to demonstrate how to prevent food waste. European initiatives combating food waste have been intensified, bringing together various key players
and producing a number of reports, statistical data, best practices and guidance documents.
Quantification exercises have estimated total food wasted (88 million tons) to 20% of the
total, where households generate more than half of the total figure. Moreover, monitoring
of food waste generation across all stages of the food supply chain is a requirement of the
revised Waste Framework Directive.
In light of these activities, United Nations Development Programme has financed in 2019 a
technical assistance project for assessment of food waste in Montenegro. The project aims to
develop the prevention measures and introduce incentives to reduce it. The project attracted
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particular attention from personnel of various national authorities, such as Ministry of Environment, Ministry of Agriculture, Ministry of Social Affairs, the national Statistical Office,
Food Safety Administration, as well as private stakeholders represented by the Chamber of
Commerce. The project had four specific objectives with respective deliverables:
Keywords: food waste, Montenegro, methodology for monitoring, prevention measures.
1. Analysis of legal, policy, regulatory and institutional framework for food waste management
2. Assessment of food waste quantities generated in Montenegro from the primary production, processing and manufacturing, retail and other distribution of food, food services and
households, with calculation of the relevant SDG indicators: (a) Food loss and (b) food waste
index
3. Development of national recommendations and measures for food waste management
4. Preparation of guidelines for future measurements according to the EU methodology
The outcomes of the above four tasks will be presented in this paper. Focus will be given
to food donation that entails the highest environmental and social benefits since it helps
to mitigate hunger and malnutrition, where at the same time it diverts food thrown to the
waste bin. The potential to recover and redistribute edible food for people in need has been
exploited only to a limited extent, due to for example fragmented and non-coordinated initiatives. Being a tourism services-oriented country, Montenegro has an enlarged food service
sector (catering industry) which generates significant quantities of food waste. However,
limited knowledge of social organisations as well as liability of donor companies regarding
food safety and hygiene, were identified as main barriers influencing food donation.
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Characterisation and quantification of food waste in the greek
hospitality sector (193)
K. Lasaridi1, E. Terzis1, C. Chroni1, K. Abeliotis2, F. Galliou3, T. Manios3
1. School of Geography, Environment & Applied Economics, Department of Geography, Harokopio University, Athens, 17671, Greece
2. School of Geography, Environment & Applied Economics, Department of Economics & Sustainable Development, Harokopio University, Athens, 17671, Greece
3. School of Agricultural Sciences, Department of Agriculture, Hellenic Mediterranean University, Heraklion 71410, Greece
Abstract
In Greece, approximately 1.42 million tonnes of food waste is generated from households
and commercial activities each year (129 kg/ca./year), mostly disposed of in a landfill. Food
waste generation from commercial activities and services amounts to almost 500,000 tonnes
annually.
Information of waste composition has wide-ranging applications, and it can be used for activities such as solid waste plan development, designing waste management facilities, and
establishing a baseline waste composition for use as a standard in both facility contracts
and acceptance test plans.
The compositional analysis was executed through Waste Analysis Campaigns (WACs). The
selected method is based on the collection and manual sorting samples of food waste over
a period of seven (7) days in each season i.e., from Wednesday to Tuesday in the target location. The proposed approach is intended to accomplish a reasonable level of food waste
characterisation knowledge in a structured approach, produce accurate and reliable results,
and be repeatable in the hospitality and food sectors and/ or multiple locations within the
country.
The WACs (compositional analysis and microbiological investigation) of the project took
place between November 2017 and October 2018. During this period food residues from four
hotels in Heraklion and Hersonissos in Crete (Greece) were collected and the seasonal composition of the food residues was determined.
The microbiological load (total coliforms, E Coli, Salmonella spp., etc.) was routinely analysed
in all food residues collected during the Waste Analysis Campaigns (WACs). The collected
food residues were also analysed for additional microbiological parameters (i.e., Staphylococcus spp., Clostridium spp., yeast, Listeria monocytogenes).
The analyses throughout the waste analysis campaigns period revealed the principal food
waste categories found in collected food waste per season. The ‘Fresh Fruits’ (44.9%) and
‘Fresh Vegetable and Salads’ (13.6%) represented the greatest proportions in each WAC for
the hotels, exceeding the 50% per cent of the total food residues (56.5%). A certain degree of
seasonal variability was observed.
Keywords: waste management, food waste, hospitality sector, compositional analysis,
Greece.
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Dr Evangelos Terzis is a freelance waste management expert, consulting Local Authorities, Regional Authorities and
industry on issues related to the environmental protection
and waste management. He is an Environmental Technologist specialised focusing on Waste Management (e.g., anaerobic digestion, composting, leachate treatment).
He holds an Engineering degree (Hydraulics and Transportation) from the School of Engineering Technology, Dept. of
Civil Engineering (Piraeus, Greece) and a Ph.D. in Environmental Science from Bradford University (UK).
He has long-lasting teaching and research experience as
lecturer in Environmental Science in the University of
Bradford (1988 - 2002). He also taught at the Technological
Educational Institution of Crete (2002-2005) and worked
in the NGO WWF-Greece (2007-2009), as a Policy Officer
for water and pollution. He has collaborated with the Open
University (UK) and the Hellenic Open University as Associate Lecturer.
Author of several scientific papers, including two books on
waste management. He was employed as advisor to the
Minister in the Ministry of the Environment and Energy
(2009-2012). He served as a member of the Board of Directors of the Hellenic Recycling Organization (2010-2013).
He has been actively involved in the implementation of
(and provided technical input during) innovative EU-funded
projects that were focused on a vast array of environmental
issues, ranging from waste prevention (“Development and
Demonstration of a Waste Prevention Support Tool for Local Authorities”, LIFE10 ENV/GR/622) to food waste recovery (“An Innovative Process for Transforming Hotel’s Food
Wastes into Animal Feed”,). The last four years he is collaborating with Harokopio University (Athens, Greece) as senior
research associate for the LIFE+ programme “An Innovative
Process for Transforming Hotel’s Food Wastes into Animal
Feed F4F”, (LIFE15 ENV/GR/257).

Dr Evangelos Terzis
waste management expert
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Assessing the extent of open burning through citizen science
(194)
C. Zurbrügg1, A. Mertenat1, B. A. Marhendra2
1. Eawag: Swiss Federal Institute of Aquatic Science and Technology, Department of Sanitation , Water and Solid Waste for Development (Sandec), Überlandstrasse 133, 8600 Dübendorf,
Switzerland
2. Swiss Federal Institute of Technology, Zurich, Switzerland
Abstract
When waste services are lacking in rural and urban settings people often resort to open burning as a waste management strategy. Roughly estimated, 41% of global waste is burned openly and in low- and middle-income countries, considering the deficient services and practices,
this figure is expected to be even higher alt-hough scientific evidence is yet lacking. Open
burning of waste releases a variety of toxic gaseous emissions but also black carbon, a shortlived climate pollutant with impact on climate change and respiratory disease. Open burning is difficult to quantify: it is typically distributed throughout a city or settlement, happens
at irregular intervals, but also at different steps of the solid waste management chain (e.g.
at household level, neighborhood collection points, uncontrolled disposal sites). The methods
currently used either rely on household surveys or on observations based on transect walks.
This research explored the possibilities of utilizing citizen science - the non-professional
involvement of volunteers in the scientific process - to collect data on open burning through
a smartphone application. A first step was to define attributes of open burning that can be:
a) observed reliably by citizens and b) provide enough information to analyze quantities and
resulting emission loads. Besides the loca-tion, time/date and visual image of the burning,
the attributes of waste amount and waste composition were introduced. Emissions are then
computed using selected literature values for each waste fraction and results are provided
for black carbon (BC), particulate matter (PM), volatile organic carbon (VOC), nitrous oxide
(N2O) and methane (CH4) all as units of kgCO2-eq per event. A method on how to extrapolate the collected data points to city level is suggested using data on collection coverage and
disposal site observations to help authori-ties grasp the magnitude of the city’s open burning
challenge and its climate impacts.
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Christian Zurbrügg is an environmental engineer specialized on solid waste management issues in low- and middle-income settings. He leads the research group on solid
waste management for develolment at the depart-ment of
Sanitation, Water and Solid Waste for Development (Sandec)
at the Swiss Federal Institute of Aquatic Science and Technology (Eawag). He is also adjunct Professor at the Swedish
University of Agricultural Science (SLU). His main research
focus is on resource recovery of organic waste as well as
developing and applying circular economy concepts in low
and middle income settings. He has co-authored several
publications on organ-ic waste treatment technologies and
lectures at several universities as well as online courses.

Christian Zurbrügg
environmental engineer
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Creative reuse center of central macedonia, greece (203)
K. Poulios1, M. Tsakona2, A.M. Kaplani2
1. Regional Association of Solid Waste Management Agencies of Central Macedonia, Fragon
6-8, 54625, Thessaloniki
2. Qgreen, Chalandriou 5, 15343 Agia Paraskevi, Athens
Presenting author email: k.poulios@fodsakm.gr
Abstract
The Regional Association of Solid Waste Management Agencies of Central Macedonia, Greece
is initiating an innovative project of establishing the largest Creative Reuse Center (CRC) in
the Balkan Region that will operate under the principles of Circular Economy. The CRC will
provide “reusable materials and products” management including repairing, refurbishing,
reprocessing, recycling, and creative upcycling of several categories of unwanted and/or discarded products such as furniture, bicycles, electrical and electronic equipment, household
items, clothing etc., which will then be re-sold as second-hand materials within the facility.
In addition, the facility will combine education and leisure activities such as environmental
awareness workshops, educational reuse/recycling activities for children, creative laboratory for artists, playground, and cafeteria aiming to raise awareness over resource reuse and
to enhance site visits of residents.
This paper presents the results of the feasibility study of the CRC including the description
of its operating activities, primary considerations as for the practicality and the economic viability of the operation, as well as main environmental, social, and economic benefits for the
local communities. The study shows that reuse of materials within the facility could reach
up to 70% and that the reuse of 950 tons, which is the CRC’s design capacity, may contribute
to a reduction of CO2 of up to 4000 tons annually.
Finally, conclusions of the paper provide several suggestions to other Waste Management
Associations and/or municipalities interested in developing a similar facility including design aspects (e.g., qualitative, and quantitative targets that need to be set) and operational
challenges (e.g., how to ensure sufficient materials received and to secure optimum number
of visitors). The successful operation of the centre depends, inter alia, on increased citizens’
participation and the continuous flow of input materials and output of products re-entering
the economy.
Keywords: reuse, reuse centers, waste minimization, waste prevention, recycling
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The fate of pfas in leachate treatment - results from the examination of best practice processes (205)
Dr. Miriam Weissroth / Dipl. Ing. Frank Natau
WEHRLE Umwelt GmbH, Bismarckstrasse 1-11, 79312 Emmendingen (GERMANY)
Abstract
Although concepts of waste minimization, waste prevention as well as waste reutilisation
play an increasing role in waste management, sanitary landfilling is still the first choice
globally to professionally manage waste. And this will continue to be so for many years to
come. Many products of our modern daily life contain PFAS, consequently PFAS have been
landfilled along with the waste since 1950-1960s. Thus it can be reasonably assumed that
PFAS have leached from landfills for decades. But only recently it has been realised that they
have become omnipresent in our environment and that they accumulate in the environmental compartments groundwater and soil thanks to their persistence. And to this, leachate
from landfills is a major contributor.
In order to understand how PFAS are affected by different leachate treatment processes
and can best be eliminated, two leachates from landfills for MSW were examined, one from
Germany, one from Australia. During lab trials and during a 4-months pilot trial, the effects
of a best practice leachate treatment were examined. The best practice involved the MembraneBioReactor in combination with either a Nanofiltration or a Reverse Osmosis and Activated Carbon (GAC). The aim was to identify the most effective and the most economical
way to remove PFAS from leachates and to understand where there are final sinks for PFAS.
The results show that there is no such thing as “the PFAS behaviour”, the individual substances show individual behaviour. This indicates that the elimination of PFAS from leachates is not a simple task and will involve membrane processes – with all their pros and
cons. The treatment of the concentrates is then the relevant next step to identify potential
sinks – or the potential beginning for the recovery of PFAS.
Keywords: PFAS, sanitary landfill, leachate treatment, biological elimination, BIOMEMBRAT®, Membrane BioReactor (MBR), Membrane Processes, Reverse Osmosis, Nanofiltration,
Granular Activated Carbon
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Shifting Water Resource Recovery Facilities to a Circular Economy Business Model (208)
Carol Adaire Jones
Environmental Law Institute, Food Waste Initiative Co-Lead
Co-digestion is a core element of the wastewater sector’s Utility of the Future (UotF) initiative, which envisions the sector shifting to a circular economy business model, with improved economic and environmental outcomes. In the UotF framework, wastewater treatment plants are transformed from facilities disposing of waste into water resource recovery
facilities (WRRFs) managing critical resources. By co-digesting food waste with wastewater
biosolids, WRRFs provide for food waste a recycling alternative to landfills or incinerators,
and at the same time expand substantially the production of biogas to produce valuable renewable energy, and the recovery of soil amendment and nutrient products from digestion
residuals. However, with fewer than 1 in 10 WRRFs in the US using anaerobic digestion to
process sludge, and about 1 in 10 of those also co-digesting high-strength organic wastes,
there appears to be significant untapped potential for co-digestion.
In this presentation, based on a recent WRF-funded research report, Food Waste Co-Digestion
at Water Resource Recovery Facilities: Business Case Analysis, we illustrate with case studies
how WRRFs have developed successful strategies in a range of policy and market contexts,
as well as why WRRFs have decided not to co-digest food waste, or have suspended or cutback co-digestion programs. We highlight best practices for successful business strategies
to address the various financial, operational, regulatory, stakeholder/political, and organizational risks and impediments to adoption of co-digestion and energy generation projects.
Finally, we present our diagnostic framework that individual WRRFs can use to analyze
opportunities and potential business strategies for co-digestion at their own facilities, based
on their own institutional, market and policy contexts. Further
To inform the analysis, we conducted structured interviews with more than 65 organizations, including wastewater utilities, and other innovation ecosystem representatives from
the solid waste, energy, technology, project development, and government sectors.
Contact information:
Carol Adaire Jones,
Environmental Law Institute,
Washington DC 20036
USA
jones@eli.org
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Circular economy of electric vehicle batteries in Flanders – a resource effectiveness assessment (209)
Alexej Parchomenko*1,2, Jeroen Gillabel1, Yoko Dams1, Tim Goelen1,
Karl C. Vrancken1,2
1. VITO, 200 Boeretang, 2400 Mol, Belgium
2. University of Antwerp, Dept. Bio-engineering, Groenenborgerlaan 171, 2020 Antwerpen, Belgium
*Corresponding author: alexej.parchomenko@vito.be
Abstract
The decarbonization of the transport sector is an important pillar for achieving the EU&#39;s
greenhouse gas (GHG) emission targets. With 25% of all GHG emissions resulting from the
transport sector, a reduction target of 90% until the year 2050 has been set (European Commission, 2019) . Thereby, a key strategy is the electrification of the vehicle fleet. For the
electrification of the vehicle fleet to be environmentally beneficial, a burden-shifting from
the reduction of GHG emissions to an increased resource extraction that is propelled by the
demand for battery materials needs to be avoided. In this regard, the transition towards a
more circular economy (CE) that preserves functionality and extends the resource lifetime
represents an important transition path. Based on the analysis of the value chain of electric
vehicle (EV) batteries in Flanders (Belgium), three main EV battery recycling routes are evaluated. The case study includes two evaluation steps. First, a dynamic stock-flow model is
employed to map future battery flows. Second, a resource effectiveness metric is applied that
allows measuring the preservation of functionality and resource losses. The results show
that the three evaluated systems (pyrometallurgical recycling, hydrometallurgical recycling
and direct recycling) are far from closing the material cycles, especially if losses of low-value, non-critical materials such as plastics are considered.
Keywords: Recycling, Lithium-ion battery, Circular Economy, Electric vehicles, Waste
Management; Statistical Entropy Analysis
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Alexej Parchomenko holds a MSc in Environmental and Resource Management and motivated by an intrinsic interest in the sustainable use of resources began a PhD project
in 2017 with the goal of developing a method that allows
assessing the resource effectiveness of circular economy
strategies (e.g. reuse, remanufacturing, recycling). The project is in a collaboration between TU Wien (Austria) and
VITO, the Flemish Institute for Technological Research (Belgium). Other fields of interest and experience are related
to international development cooperation, and the topics
of small-scale mining, renewable energy deployment, and
phosphorus recycling.

Alexej Parchomenko
MSc in Environmental and Resource
Management
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Urban solid waste destination in pernambuco from the perspective of the socio-environmental tax on goods and services (211)
Adjane Damasceno de Oliveira, Rafaella de Moura Medeiros, Flávio Leôncio Guedes,
Ricardo Valadão de Carvalho, Maria do Carmo Martins Sobral, José Fernando Thomé
Jucá
Abstract
In Brazil there are approximately 3000 municipalities with dumps, which demonstrates that
the final disposal of solid urban waste is still an unsolved problem. Due to the size of the
country, regional solutions can contribute to changing this reality and public policies can be
efficient tools. The Brazilian states have the autonomy to establish rules for the distribution
the portion of the Tax on Operations related to the Circulation of Goods and on the Provision
of Interstate and Intermunicipal Transport and Communication Services (ICMS). The State
of Pernambuco instituted, since 2004, the socio-environmental ICMS redefining the criteria
for the distribution of the portion belonging to the municipalities, 25%, and linking a percentage of this amount to structures for the disposal of solid waste, composting and/or landfill systems receiving 2%. This study investigated the destination of urban solid waste in
Pernambuco from the perspective of the social and environmental ICMS, evaluating whether there was a change in the scenario, based on the number of municipalities contemplated
with the resource arising from the distribution of the portion of this tax directed to solid
waste. In 2002, of the 184 municipalities only 2 had landfills. The data show that since 2004
the number of municipalities covered has increased, however, in 2019, 89 municipalities
that used landfill, which represents less than 50% of the total. In the same year, it was found
that only 4 cities had composting systems. It is concluded that, even if slowly, the scenario
has been changing since the institution of social and environmental ICMS, demonstrating
the importance of public environmental policies, that must be improved to promote the circular economy.
Keywords: Solid waste destination, Economic incentives, Environmental policy, Landfill,
Composting, Municipal solid waste management.
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Environmental Engineer from the Pontifical Catholic University of Goiás (PUC Goiás), PhD student from the Postgraduate Program in Civil Engineering (PPGEC - UFPE) and
researcher at the Solid Waste Group (GRS) at UFPE. Environmental analyst at the Secretariat of Environment and Sustainable Development (SEMAD) of Goiás and coordinator of
the Solid Waste Thematic Chamber (CTRS) of the Brazilian
Association of Environmental and Sanitary Engineering
(ABES) Goiás section. Specialization in Treatment and Final
Disposal of Solid Waste and Liquids and a Master’s degree
in Environmental Engineering, both from the Federal University of Goiás (UFG).

Adjane Damasceno de Oliveira

Civil Engineer from the Federal University of Pernambuco.
Master’s student in Civil Engineering, in the area of Geotechnics, by the Postgraduate Program in Civil Engineering
(PPGEC) of the Federal University of Pernambuco (UFPE).
She is a member of the Solid Waste Group (GRS) at UFPE
where research related to landfills, slope stability and MSW
landfill cover layers.

Rafaella de Moura Medeiros
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Civil Engineer (UNESA), Biologist (UNIP) and graduating
in Agricultural and Environmental Engineering (UFRPE).
Postgraduate in Public Management (UFRPE) and Environmental Engineering (UCAM). Master’s student in Civil Engineering at the Federal University of Pernambuco (UFPE).
Researcher at the Pernambuco Environmental Management
Group (GAMPE/UFRPE) and Collaborator at the Solid Waste
Group (GRS/UFPE).

Flávio Leôncio Guedes

Environmental Engineer from the Pontifical Catholic University of Goiás (PUC-GO). Post-graduated in Workplace
Safety Engineering (FEAD - Center for Entrepreneurial
Management). Master in Environmental and Sanitary Engineering from the Federal University of Goiás (UFG). Experience in Environmental Engineering, with emphasis on
Wastewater Treatment and Urban Solid Waste Treatment.
Consultant in environmental licensing processes and designer in landfill sizing.

Ricardo Valadão de Carvalho
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Civil Engineer from UFPE, Specialist in Urban and Regional Planning from the University of Dortmund (Germany),
Master in Civil Engineering in Water Resources, from the
University of Waterloo (Canada). PhD in Environmental
Planning from TU, Berlin (Germany). Post-doctorate in Environmental Technology by TU (Germany) in Water Resources
Management by the Institute of Education for Water and
in Urban and Environmental Planning by the Metropolitan
University of Oslo-OSLOMET (Norway). Professor in the Department of Civil and Environmental Engineering.
Maria do Carmo M. Sobral

Civil Engineer from the Federal University of Pernambuco,
Master in Civil Engineering/Geotechnical Engineering from
the Federal University of Rio de Janeiro, PhD from the Polytechnic University of Madrid and Post Doctorate from the
University of São Paulo (2011). Professor at the Federal University of Pernambuco (UFPE) and CNPq Researcher. Coordinator of the Solid Waste Group at UFPE and president of
FACEPE

José Fernando Thomé Jucá
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From Legacy and Active Coal Fly Ash Impoundments to Supplementary Cementitious Materials To Reduce the Carbon Footprint
of Concrete for Construction (213)
Cesar A. Constantino, Frank J. Hrach, Hervé Guicherd, and Kyle Flynn
Abstract
Tribo-electrostatic separation has been used for the commercial beneficiation of coal combustion fly ash to produce a low carbon product for use as a cement replacement in concrete
for twenty-five years. With 23 separators in 17 coal-fired power plants and cement plants
across the world, Separation Technologies’ (ST) patented electrostatic separator has been
used to produce over 19 Million short tons of low carbon product that has been recycled for
use in concrete or cement production.
To date, commercial tribo-electrostatic beneficiation of fly ash has been performed primarily
on dry “fresh” or “production” fly ash. Reductions in the quantity of dry fly ash generated and
requirements to empty historical ash landfills and ponds has created the need to develop a
process to reclaim and beneficiate landfilled or ponded ash.
ST has developed and commercialized a new process for beneficiation of reclaimed fly ash
from landfills and ponds that utilizes fly ash drying and deagglomeration technology together with the ST tribo-electrostatic carbon separation technology. ST has installed a full-scale
demonstration of this new process at the Talen Energy Brunner Island power station near
York, Pennsylvania, USA. The ST fly ash beneficiation process offers both utility customers
and fly ash impoundment owners an environmentally friendly, low-carbon emission, fly ash
recycling technology which enables cost effective landfill and pond reclamation.
Recovering legacy and active coal fly ash impoundments offers the concrete construction
industry a unique opportunity to build with a lower carbon cementitious system.
This presentation will highlight the steps taken from the conceptual reclamation setting to
the commissioning of the ST demonstration plant and the utilization of processed material.
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César A. Constantino is Director of Business Development
for Separation Technologies LLC, a Titan America Business
in Deerfield Beach, FL (USA). Dr. Constantino joined Titan
America’s Quality Team in 2005 as Manager of Technical
Services. He held various positions in the technical track
including Director of Concrete Technology, Director of Process and Quality and VP of Corporate Engineering. He then
transitioned to a commercial track as part of Separation
Technologies. Dr. Constantino is active in corporate social
responsibility and has served in committee work in industry
associations including the National Ready Mix Concrete Association, the American Coal Ash Association, the Portland
Cement Association, among others, and has served in the
Board of Directors of the American Concrete Institute and
ASTM International where now he is the Senior Vice Chair
of the Board of Directors. Dr. Constantino has a Bachelor
of Science degree in Civil Engineering, a Master of Science
in Engineering, and a Doctor of Philosophy in Construction
Materials, all three from The University of Texas at Austin.

Frank J. Hrach is VP of Process Engineering for ST Equipment & Technology LLC (STET) in Needham, MA (USA). Mr.
Hrach joined Separation Technologies in 1995 and brings
over 25 years of experience in research & development, design & construction, and operation of specialty chemical,
material handling, and high temperature combustion processes. Mr. Hrach is responsible for STET process technology development for fly ash and industrial minerals, and
design, construction, and commissioning of new processing
facilities. Mr. Hrach is a 1984/1985 graduate of the Massachusetts Institute of Technology with a Bachelor of Science
degree in Chemical Engineering and a Master of Science degree in Chemical Engineering Practice.

César A. Constantino
Director of Business Development for
Separation Technologies LLC

Frank J. Hrach
VP of Process Engineering for ST Equipment & Technology LLC (STET)
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Hervé Guicherd is VP of Business Development for ST Equipment & Technology LLC (STET) in Avignon (France). After
an early carrier as a Navy Officer, Mr. Guicherd held several
positions in Marketing and Sales during his long involvement in technology related companies. In 2006 he joined
Separation Technologies in a Supply Chain and Marketing
position before moving to Greece in 2007 where he acted
as European Business Development Manager and in 2010
as International Business Development Director. Mr. Guicherd is in charge of introducing STET product line in mining
applications and in territories outside the Americas. He received a Master’s degree in Electrical Engineering in 1992
at the Institute Polytechnique of Bordeaux. He additionally
received a Business Degree from the University of Bordeaux
and an MBA from the Darden Graduate School of Business
at the University of Virginia.

Kyle Flynn is Director of Business Development for ST
Equipment & Technology LLC in Richmond, VA (USA). Mr.
Flynn joined Separation Technologies at the Technical
Center in Needham, MA in 2008 as a member of the process
engineering group. He has worked closely with customers
and the pilot plant to develop projects worldwide for the
processing of food and feed materials, industrial minerals
and fly ash using the patented dry STET technology. Mr.
Flynn has assisted in commissioning multiple industrial
mineral and fly ash separators, as well as research and development, process design and process optimization. Beginning in 2018, he transitioned to the business development
team. He is now responsible for business activities in North
America, as well as providing technical support to business development activities worldwide. Mr. Flynn is a 2008
graduate of Worcester Polytechnic Institute (WPI) with a BS
in Chemical Engineering and a 2012 graduate of North Carolina State University with an MS in Chemical Engineering.

Hervé Guicherd
VP of Business Development for ST
Equipment & Technology LLC (STET)

Kyle Flynn
Director of Business
Development for ST Equipment & Technology LLC
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Sustainable justice: the key to a circular economy (218)
Earth is not just a place to live. Its existence depends on ours. We have to take action to
protect the environment and the natural resources. Every day producers, products and consumers increase and so does the waste that we have to manage. By adopting models of production, consumption and reproduction that will enhance the possibilities of Earth regeneration, human rights and community prosperity we may be led to the sustainable justice.
Environmental problems are social problems that can be resolved at political level. Could the
circular economy promoted by the governance be the solution?
Science and technology are the tools that can guide and help us with waste management
and circular economy, provide sustainable life and as a consequence, sustainable justice,
the base of society. Its significance is up to environmental, cultural, economical and social
justice. As humans, we have rights. What about nature’s rights? Here comes the role of the
governance. Its priority is to protect the natural environment, before it’s too late. With
awareness and mobilization, we can deconstrate and reconstrate our practices and values to
bring development and prosperity.
According to the pillars of sustainable justice, we first transform ourselves and then the society. So the governance should try to adopt some practices. Make infrastructure (suitable
places to regain energy from waste), get equipment and staff to collect, transport and deposit the waste to the appropriate processing unit. Waste sorting from its structures, ministries,
town halls etc. to be the model of the circular economy. After that, it can guide and finance
neighborhoods, households, extended producers and others to adopt its example.
Summarizing, as critical and active citizens, we have to claim human and environment
rights, to come to the coveted result of sustainable justice with everything this includes.
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Transforming dumpsites into sanitary landfills and safe areas
for new developments by using innovative Trisoplast and Multriwell technologies (222)
Uncontrolled dumping is common practice in large parts of the world. Social, environmental
and economic burden caused by these dumpsites is rapidly increasing. Scavengers, water
and atmospheric pollution, fires, tremendous contribution to climate change; just a couple
of examples caused by the present practice of waste dumping. Cheap at first glance, but extremely expensive in the long run.
Landfills or “final sinks” are an undesired, yet necessary element in waste management. Not
only in traditional approaches, but also in modern circular concepts. Landfills will always
be an important part in waste management strategies. Developed countries generally create
high standard sanitary landfills with extensive protective measures and technologies, but
the less developed parts of the world are facing huge challenges to deal with their current
uncontrolled dumpsites.
The question remains: how to spark the transition of uncontrolled dumpsites into sanitary
landfills and safe areas for new developments?
At Tritech Natural, we believe that this spark for this transition can come from intelligent
use of technology, specifically developed for dumpsites and landfills:
● Multriwell Intensive Landfill Gas Extraction: this relatively new, but proven technology
allows for a more simple yet reliable landfill gas extraction compared to traditional systems.
Multriwell is very suitable for new projects, but also helps to revive existing/failing landfill
gas projects. Generating revenues with landfill gas (E-production and/or CO2-trading) creates new opportunities for other waste management developments (e.g. financing the introduction of more advanced waste treatment techniques).
● Trisoplast Mineral Liners: the standard lining material for bottom liners and top covers
for landfills in The Netherlands, already used in over 400 projects worldwide. This mixture
of sand and a specific bentonite/polymer-gel provides optimal protection, is flexible, robust
and has a very long lifetime compared to the traditional liners. Ideal to use in dumpsite
transformation projects. Dumpsites covered with a Trisoplast liner can be used for the development of new activities. New sanitary landfill capacity can be created with Trisoplast as
a protective bottom liner as well.
Multriwell & Trisoplast: schematic cross-section
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Dennis Zegers is amongst our most experienced experts in
the field of solid waste management. His track record covers a wide range of activities from technical to economical
and from private project development to public waste management system development. Over the past 20 years Dennis has been leading contracting, design & procurement,
start-up, commissioning and operations of several waste
treatment installations and newly built sanitary landfills in
developing countries. His background and civil engineering
skills, combined with his broad experience in environmental and waste-related issues in both Western European and
developing countries, make him a valuable expert in solid
waste management.
At Tritech Natural, Dennis is responsible for project development and is active in plural (pre)feasibility studies and
design assignments for landfill transformation projects
worldwide.

Dennis Zegers
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How do we accomplish our goal of a circular economy and how do
we engage consumers in the transition towards a circular economy (223)
Adrian Vannahme
How to we accomplish our goal of a circular economy and how do we engage consumers in
the transition towards a circular economy? This is a truly gargantuan feat, as it not only requires achieving a complete rethinking of economic models, but also that consumers of our
globe understand and buy into these new circular models.
Digitalization holds a major key in this regard: It can help achieve greater efficiency and
success of circular economy operations such as recycling. It can also make circular economy
activities more accessible to consumers and engage them more.
I propose to give a short oral presentation at the 2021 ISWA World Congress on how digital
tools can increase recycling and engage consumers in a circular economy, using proven examples that have been implemented recently, such as:
1. The #RecycleMe app used by Coca-Cola in Austria, as well as by the beverage industry in
Canada (https://www.recyclemich.at/)
This mobile app incentivizes good recycling behavior by engaging consumers in the act of
recycling through a prize contest. Consumers can scan any participating product barcode as
a chance to win a prize, provided the beverage container gets recycled properly. This is driving good recycling behavior and connecting as well as rewarding citizens for their individual
contribution to a circular economy.
2. Circulate, an online tool allowing consumer goods producers to assess the recyclability
of their packaging, and inform consumers on the degree of recyclability of each individual
product packaging (https://circulate.eco/)
This tool can assess each package for their degree of recyclability in a particular market. It
evaluates the material composition of each package as well as the recycling infrastructure
in the respective market and the provides a recyclability score. As an extension of the tool,
consumers can use a mobile app to review the recyclability score for products in stores to
inform their purchasing decision.
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Adrian Vannahme is an accomplished policy expert and
consultant with twelve years of international experience in
environmental policy.
He is the Vice-President Business Development of Reclay
StewardEdge, a Canadian consultancy specializing in recycling and circular economy projects. He has extensive experience analyzing policy and market developments pertaining to recycling regulations and legislation, particularly
regarding Extended Producer Responsibility and circular
economy frameworks.
From his time in government, he is particularly familiar
with the economic and structural impacts of environment
policy, as well as with policy development and implementation. He has spent time as Chief of Staff and Adviser to
the Premier of Manitoba, as a policy officer with the Foreign
Office of Germany and as Director of Stakeholder Relations
for the Government of Manitoba’s Climate Office. He was
also part of Reclay’s Global Solutions team of international
EPR experts.
Having lived in numerous countries across Europe and
North America, Adrian speaks German, English, French and
Spanish.

Adrian Vannahme
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Working more circular: do it safe and sustainable (224)
Abstract:
How to prevent that today’s circular solutions become tomorrow’s toxic problems? Attention to a circular is mainly focused on keeping materials and products in use, while little is
known about chemical safety of materials and products. The transition to a circular economy provides opportunities to cope with substances of concern safely, and to monitor their
use. The main challenges for creating a safe and circular economy are about information on
environmental footprints and on the composition of products and materials. Also tools and
assessment methods to select the best options for closing of material loops (e.g. recycling)
are essential. In our presentation we will focus on the identification of innovative technologies for recycling of waste flows with Substances of Concern (SoC) and on the developments
of tools for the sustainability and risk assessment of recycling options.
The RIVM conducted an inventory to provide insight in this interface between enhanced
recycling and substances of concern for The Netherlands. This resulted in identifying seven
waste streams considering the most relevant (at this moment in time) for the transition to
a safe and circular economy.
To compare the safety and sustainability of different ways of processing these waste materials the RIVM is proposing an integrated method. In this method a tiered approach is used to
assess both the possible risks of hazardous substances and the environmental benefits of the
waste processing. This integrated method is applied with regard to sustainability, circularity
and the risks presented by chemical SoC; other associated risks like pathogens are also been
taken into account. Two cases are presented to explain the important elements (The reuse
of rubber granules and recycling of expanded polysterene, EPS) while extracting hazardous
substances. By using such methods, policymakers and waste processors can make well-considered choices with regard to new forms of waste processing.
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Ir. Johannes Lijzen has an education in environmental science and has a long experience in risk assessment for people and the environment. At RIVM (National Institute for
Public Health and the Environment), he works as a coordinator on Circular Economy. He is an expert in quality assessment of building materials, soil and groundwater. For
the past six years he has been working in the fields of safe
and sustainable closing of material loops and on monitoring
the transition to a circular economy

Ir. Johannes Lijzen

Ir. Michiel van Kuppevelt has an education in chemical engineering and started his career in the industry. He thereafter joined the RIVM (National Institute for Public Health
and the Environment) as a policy advisor on circular economy. Since then he has been working on diverse aspects of
a circular economy with a focus on safe and sustainable
material loops

Ir. Michiel van Kuppevelt
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Unpacked food waste as substrate for anaerobic digestion and
the separation of impurities (232)
Dipl.-Ing. Mathias Hartel
German Biogas Association, Angerbrunnenstraße 12, 85356 Freising, Germany, www.biogas.
org, E-Mail: mathias.hartel@biogas.org
Packaged food waste will be unpacked before the biological step and the impurities will be
separated in a multi-stage process. Incorrectly introduced impurities and interfering material can impair or even damage the plant technology and thus lead to high costs and additional work. For the purpose to achieve the organic residue, there are several manufacturers of
processing technologies which are adapted to the different properties of the input material
(e. g. liquid, solid food waste) and their impurities (e. g. floating or sinking material, like foils
or hard plastic). Thus, the aim is to open the packaging in order to transfer the organic material to the biological stage.
The complex requirements on the material properties of the packaging (sales packaging,
outer packaging and transport packaging) are also reflected in the process technology, which
is intended to separate the packaging from the food in the highest possible quality. In order
to ensure an effective processing, the properties of the food itself must also be taken into
account by using the techniques. Food waste can arise in liquid, soft (pasty) and solid (dry,
frozen) form. Accordingly, the food waste can have direct effects on the separation technology, such as plugging due to smearing of rotating parts by pasty food or heat generation by
dry or frozen food.
In relation to the used technology in most cases a multi-stage separation takes place and in
practice the majority of impurities are already separated during the unpacking step. In principle, the less impurities in the feedstock, the less in the biogas substrate and digestate. Investigations by the Bundesgütegemeinschaft Kompost e.V. Federal Quality Assurance show
that the digestate are virtually free of impurities in relation to plastics (www.kompost.de).
The presentation gives an up to date overview of the possibilities of technical unpacking of
packed food waste and the separation of impurities from the biogas substrate.
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Since 2019 working in the departments waste, fertilzer and
hygiene, member services.
Prior to this, he was working in the waste management
sector before switching to the applied research, where he
carried out various projects to optimise the biogas process

Dipl.-Ing. Mathias Hartel
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Means to improve circularity of plastic waste (233)
Maria Puig-Arnavat, Claus Hindsgaul, Bettina Kamuk
Ramboll, Waste-to-Energy, Hannemanns Allé 53, 2300 Copenhagen (Denmark)
Abstract
Capturing waste plastic and channeling it into efficient recycling and recovery routes is
widely recognized as a keyway to reduce costs and environmental impact. Consumer expectations for recycled plastic have increased due to the wave of information on the harm
misused plastic is causing. In response, governments and companies are making pledges
to use recycled plastic. Nearly all types of plastics can be recycled. However, the extent to
which they are recycled depends upon technical, economic, and logistic factors. The current
recycling value chain for plastic waste is far from circular.
In this contribution, the principles of mechanical and chemical recycling pathways are
framed against current-day industrial reality by discussing predominant industrial plastic
recycling technologies. Starting with a brief overview on types of solid plastic waste and
their origins, the contribution continues with a discussion on what characterizes a pure
waste plastic stream and the different valorization options currently available. To date, mechanical recycling is the most applied recycling technology, however, its limitations lead to
a growing interest in chemical recycling technologies. This review also discusses the main
challenges (and potential remedies) to these recycling technologies. Additionally, a collection
of state-of-the-art of chemical recycling technologies is presented. Finally, this contribution
presents, based on recent literature, the maximally achievable performance of a circular
plastic waste recycling value chain in case all stakeholders would implement the required
radical changes in product design, production and waste management technologies in a
concerted action. In an improved circular value chain, more recycled plastics are produced
for more demanding applications, such as food packaging, compared to the current recycling
value chain. The existence and fate of the residual plastics not caught by the recycling value
chain is also discussed.
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Maria Puig-Arnavat is a specialist on biomass and
waste-to-energy thermochemical conversion processes, including combustion, gasification, pyrolysis and modelling
of thermal energy systems. Further, she has worked on
pre-treatment, pelletization and characterization of solid
biomass fuels. Her expertise covers processing of alternative fuels such as secondary biomass resources and waste
and alternative conversion technologies for production of
synthetic fuels and biochar.
She has worked on large-scale utilization of wood pellets
to replace coal in power plants and has conducted chemical
and physical characterization of solid biofuels, biochar, and
ashes.
Ms. Puig Arnavat holds a Ph.D. in biomass gasification and
has scientific and practical experience with gasification
from 12 years of research in the field in different universities and has recently joined the Waste-to-Energy team of
Ramboll.

Maria Puig-Arnavat

Claus Hindsgaul is an expert in energy and combustion systems.
His expertise covers processing of alternative fuels such
as sewage sludge and biomass, and alternative conversion
technologies such as thermal and biological gasification as
well as the production of synthetic fuels. He has detailed
knowledge in the area of plastic recycling by chemical recycling as well as mechanical recycling and carbon capture.
Mr. Hindsgaul holds a Ph.D. in biomass gasification and has
scientific and practical experience with gasification from 10
years of research in biomass gasification and 15 years of
working in Waste-to-Energy projects at Ramboll.
Claus Hindsgaul
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Construction and demolition waste recycling in the Latin America context: Analysis and implementation of a circular economy
in Bolivia (235)
Navarro Ferronato1, Rocio Clara Fuentes Sirpa2, Gabriela Edith Guisbert Lizarazu2,
F. Conti1, V. Torretta1
1. Department of Theoretical and Applied Sciences, University of Insubria, Varese, 21100, Italy
2. Department of Environmental Engineering, Universidad Mayor de San Andrés, La Paz, Bolivia
Construction and demolition waste (CDW) counts about 30% of the total amount of waste
generated at the global level. Reuse and recycling of the residues generated by building activities can be an opportunity for reducing waste flow to final disposal and decrease the need
for virgin materials for construction purposes. However, low middle-income countries suffer
the lack of planning, reliable data, and knowledge for implementing new CDW management
systems that promote waste recycling activities. The objective of the current research is
to provide evidence related to the opportunities and challenges that might arise in La Paz,
Bolivia, as a case study in relation to the implementation of CDW recycling actions. The
estimations of the CDW flows in parallel with the implementation of a CDW sorting plant
are presented, as theoretical and practical actions that can support policy-making related
to CDW recycling toward a circular economy. The outcomes related to the realization of a
local treatment system implemented within a project financed by the Italian Agency for Development Cooperation are introduced, highlighting the pros and cons of the system implemented, as well as the challenges in waste collection and treatment. At the same time, the
findings related to the CDW flow analysis and the financial support required to fostering the
recycling system are discussed. Both approaches were implemented within a project called
“LaPazRecicla” that aims to support the local government in implementing a circular economy model for the reduction of environmental impacts. The theoretical analysis conducted,
the case study, as well as the CDW treatment system implemented can be of reference for
the international audience interested in CDW management, sustainable development, and
the establishment of a circular
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Navarro Ferronato is an environmental engineer and Ph.D.
in environmental sciences. To date, he is a postdoctoral research fellow at the Department of Theoretical and Applied
Sciences of the University of Insubria (Varese, Italy). Navarro is working on the project “LaPazRecicla” in Bolivia, financed by the Italian Agency for Development Cooperation,
related to solid waste recycling, LCA, and social inclusion.
He is the author of several scientific articles related to solid
waste management in developing countries and co-leader of
the Research & Innovation Working Group of the ISWA-YPG.

Navarro Ferronato
Environmental engineer
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Case study: mitigation of methane emission from old landfills
using biocovers (237)
Fredenslund, A.M.1, Petersen, P.H.2, Appelqvist, B.2
1. Technical University of Denmark
2. Rambøll
The Danish Biocover Initiative was started in 2014 with the purpose of reducing emission
of methane from Danish landfills as part of the overall objective to reduce emissions of
greenhouse gases (GHG). Biocovers utilize biological me-thane oxidation to convert landfill
methane to carbon dioxide and thereby sig-nificantly reduce GHG emissions since methane
is a far more potent GHG com-pared to carbon dioxide. Widespread use of biocovers is so far
not the case, whereby the Danish Biocover Initiative is a significant step towards gaining
ex-periences in full scale.
Since the start of the Danish Biocover initiative, biocovers have been installed at about 23
landfills. Measurements of total methane emission before and after construction of the biocovers are used to assess efficiency of the systems. The measurements are performed using
a remote sensing method often referred to as the tracer gas dispersion method (Scheutz &
Kjeldsen, 2019).
At the ISWA World Congress, we will provide details on two biocover systems, where we
have finalized construction, and where measurements of total me-thane emission before
and after construction were used to assess GHG mitiga-tion efficiency: Ærø and Oudrup
landfills in Denmark. At both sites, a layer 0.8 m composted garden waste was used as active, methane oxidizing layer over-laying a 0.3 m, piped gas distribution layer consisting of
crushed concrete. At Ærø landfill, the biocover is a passively fed, 2,240 m2 single biocover. At
the site, the top of leachate wells were modified to be gas tight, since these wells were found
to emit significant amounts of landfill gas. At Oudrup landfill, the biocover is an actively fed,
4,500 m2 single biocover.
The reductions of methane emissions were measured to be 92% and 72% for Ærø and Oudrup
landfills, respectively. This demonstrates that significant GHG reduction can be obtained using biocovers at landfills.
Reference:
Scheutz, C., & Kjeldsen, P. (2019). Guidelines for landfill gas emission monitor-ing using the
tracer gas dispersion method. Waste Management, 85, 351-360. https://doi.org/10.1016/j.
wasman.2018.12.048
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Anders Fredenslund has 19 years of experience within
waste management as a researcher, consultant and civil
servant. His work has focused on quantifica-tion and mitigation of fugitive emissions from waste management facilities in-cluding landfills, biogas plants and composting
facilities. He obtained his Ph.D. in 2010 for research on development of biocovers to mitigate methane emission from
landfills. He has since worked as a consultant for Rambøll,
where he was participating in realizing biocovers at Danish
landfills. He is presently working as a Senior Researcher at
the Technical University of Denmark.

Anders Fredenslund
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Cultural practices and public support towards waste generation,
minimization and prevention: Sri Lankan Experiences (241)
Mahamadachchi Komalee Nadeeka Damayanthi
Introduction
The World Bank estimated that waste generation in Sri Lanka will increase from 2.6 million
tonnes in 2016 to 3.7 million tonnes by 2050. The Government collects only 27% of the
daily waste generation. Great majority of both collected and uncollected waste is disposed
of using inappropriate methods such as burning or open dumping. Therefore, waste minimization and prevention are important in Sri Lanka. this paper examines how public attitudes,
behaviour and cultural practice influence waste generation, minimizing and prevention in
Sri Lanka.
Method
This qualitative research is based on both primary and secondary data. Primary data was
collected through semi-structured interviews of 30 participants selected from Central, Provincial and Local governments, researchers, and recyclers. Field data was collected from
November 2019 to January 2020 in Sri Lanka. NVIVO software was used to analyse data.
Key findings
Cultural practices, public attitudes and behaviour contribute considerably to increased
waste generation. Awareness programmes, behavioural changes from childhood, and inhouse rules and regulations for institutions will help to minimize waste generation.
Discussion
Cultural practices such as bringing home made meals when visiting patients at hospitals,
preparing extra food for every meal in case of unexpected visitors, and feeling shy to serve
food 2-3 times at public places or events such as weddings and almsgiving were found to
cause increased waste generation. For example, Kandy General Hospital disposes of about
four tonnes of food a day. However, awareness and in-house regulations of waste generation at public places/institutions such as fine for food waste at buffet cause minimize waste
generation. As revealed through interviews a few private companies and government institutions reached nearly zero waste through such practices.
Conclusion
Government, private sector, and individuals can co-operate to minimize waste generation
and prevention through awareness programs, in-house regulations and behavioural changes.
Keywords: Sri Lanka, Waste minimization, cultural practices, behaviour, regulations
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PhD Candidate, College of Business, Government & Law,
Flinders University, Australia
Damayanthi pursuing her PhD at Flinders University, Australia. She is a Senior Lecturer at University of Kelaniya,
Sri Lanka. She graduated (BA honours-Political Science) at
University of Peradeniya, and completed PGDip (Economic Development), Colombo University, MPhil at Peradeniya,
and MPPG at North South University, Bangladesh.
(maha0135@flinders.edu.au)

Mahamadachchi Komalee
Nadeeka Damayanthi
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Reduction and recovery of waste in the textile industry (253)
Abstract
Textile waste, considered the great forgotten of the 21st century, represents an important
part of municipal waste and of certain industrial sectors. Although there are not enough
studies to provide conclusive data on how much textile material ends up in landfills, some
studies estimate that it could be more than 90% that is discarded. This means that textiles
represent one of the most important waste streams that does not have any regulation or a
specific strategy for their waste management.
This problem is aggravated by the phenomenon known as “fast fashion”. Industries design
and manufacture clothing collections quickly and at low cost in order to follow the latest
fashion trends. Thus, the industry offers to consumers the possibility of accessing innovative
garments at affordable prices and in a continuous way, which means the generation of large
amounts of waste. Therefore, the need to establish a clear strategy for the management of
this type of waste is evident.
RESPECT project proposes the development of a method for the recovery of textile waste
through chemical recycling. For this, the depolymerization of multimaterial fabrics, composed mainly of polyester and cotton, has been carried out by solvolysis method, using different compounds as catalysts. After an extensive experimental study, the optimal reaction
conditions were determined achieving the separation rate, between polyester and cotton,
close to 100%. The depolymerization of the polyester was carried out with a conversion of
99%, obtaining as a principal product the monomer bis (2-hydroxyethylene) terephthalate
(BHET) which can be used directly for the synthesis of new polyethylene terephtalate or
unsaturated polyester resins. This method was applied to different fabrics with varied composition, obtaining promising results. Therefore, chemical recycling has been shown to be a
very good option for the recovery of this type of waste.

Figure 1: Paving blocks from plastic bonded sand (PBS) produced in Gambia
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Mireia Fernández Bazán, graduated in Chemistry by the
University of Valencia, continued her studies with a master’s degree in Sustainable Chemistry at the Polytechnic
University of Valencia. Her research works have focused
on the synthesis of polymers using routes with low environmental impact. In the same way she has worked on obtaining plastic additives with high added value using biomass as renewable raw material. Currently, she works in
the chemical recycling department of AIMPLAS, the Technological Institute of Plastics. There, her research focuses
on the recovery of plastic waste through chemical recycling
techniques such as depolymerization by solvolysis, thermochemical processes such as pyrolysis or biological cracking
by microorganisms or enzymes
Mireia Fernández Bazán
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Developing a circular economy for plastics in developing countries: properties of polymer-sand composites produced from
waste plastics (254)
Alexander Kumi-Larbi Jnr1, Zoe Lenkiewicz3, Christopher Cheeseman1
1. Department of Civil and Environmental Engineering, Imperial College London, SW7 2BU, UK
2. Department of Materials, Imperial College London, SW7 2AZ, UK
3. Waste Aid UK, Wye, Kent, UK
Presenting author’s email: alexander.kumi-larbi-jnr16@imperial.ac.uk
In many developing countries, waste plastics are a major waste problem because efficient
local recycling systems do not exist. Consequently, plastics are dumped indiscriminately,
causing aesthetic, environmental and public health issues. The need to develop low-cost
plastic recycling technologies has inspired using single-use plastics as a binder to form Plastic bonded sand (PBS) composites. PBS use in roof tiles and paving blocks has been reported
in countries including Gambia and Ghana as shown in Figure 1. PBS has potential to provide
a sustainable circular economy for selected types of waste plastics in DCs. However, there
is limited research investigating the suitability of using waste plastics to produce polymer
sand composites. This research has investigated the production and mechanical properties
of PBS manufactured using waste LDPE and HDPE to determine the suitability of PBS for
use in construction products. Processing involved oven moulding and heat-mixing varying
proportions of plastic and sand. The properties of LDPE bonded sand (LBS) and HDPE bonded
sand samples (HBS) were determined. Processing at temperatures between 250°C and 325°C
produced the optimum compressive and flexural strengths. Higher processing temperatures
reduced strength and lower temperatures produced inhomogeneous samples. The optimum
sand addition to produce the highest compressive strength was between 65-80% depending
on sand particle size. HDPE produced higher maximum compressive strengths (37.1 MPa)
compared to LDPE (27.2 MPa). These strengths are greater than those found for C20/25 concrete and sandcrete. Fracture energies of LBS and HBS samples ranged between 0.6 to 2.3
MJ/m3 and 1.0 to 2.1 MJ/m3 respectively, depending on sand proportions and sizes. PBS has
increased toughness and ductility compared to concrete and can be used for off-site production of blocks, tiles and prefabricated wall components.

Figure 1: Paving blocks from plastic bonded sand (PBS) produced in Gambia
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Alexander Kumi-Larbi Jnr is a PhD Candidate pursuing Civil
Engineering at Imperial College London with a keen interest in Circular Economy and Solid Waste Management. My
current research, in collaboration with Waste AID UK and
Zoomlion Ghana Limited, focuses on developing a circular
economy for waste plastics in developing countries. I hold
an MSc in Environmental Engineering from Imperial College
London and I have worked for at least 5 years as an Environmental Engineer/Researcher for Zoomlion Ghana Limited and Africa Environmental Sanitation Consult in Ghana. I
have been involved in various environmental management
projects including design of waste collection systems, construction of waste recycling plants and researching the activities of informal waste collectors in developing countries.
Alexander Kumi-Larbi Jnr
PhD Candidate pursuing Civil Engineering at Imperial College London
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Open Data; the digital foundation of the circular economy (255)
Sophie Walker
Abstract
This talk will discuss the lessons learned from Your Dsposal’s project, funded by the ODI, to
create an open data standard (Open3R) for household waste recycling centres for the UK and
a corresponding open dataset.
The waste industry is waking up to how useful and valuable data can be, but as a sector is
still digitally immature and lacking in the open data infrastructure needed to truly realise
the potential of waste data. This talk will cover some of the important first steps that have
been taken to establish an open data institution looking to develop the necessary assets to
enable waste data to become the valuable resource it should be.
Many nations have embraced the Circular Economy as a way to lessen our impact on the
environment while preserving economic prosperity, but without good data on the materials
flowing through our economies as waste, realising a more resource efficient future is going
to be a challenge.
There is much interesting work being undertaken around the world to actively address the
challenges of the climate emergency and specifically on improving and opening up environmental data. These are complex, systemic challenges and will not be solved with a single
initiative or by any individual actor. It is vital that we find ways to better enable collaboration. Open data and open data standards, while by no means a panacea, provide a foundation
upon which to build upon.
Furthermore, the opportunities and innovation that can be unlocked through the development of this open data infrastructure should not be underestimated. Global technology
institutions including Open Street Map, Wikidata and Microsoft have expressed interest in
using this data to provide services to the public, and initiatives like Open Banking provide
ample examples of how open data can spur innovation to create new products and services.
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Sophie is a Founding Director of social enterprise Your Dsposal and the COO and Co-Founder of clean-tech company
Dsposal. Together they are on a mission to empower people
to make better decisions with their resources and waste by
increasing transparency and accountability to make a positive impact on our environment.
She’s passionate about sustainability and draws on her varied background and experiences. Born in Tamil Nadu, India,
she spent her early years on rural development projects before moving to North Devon, UK. Prior to founding the company in 2016, Sophie gained a degree in Conflict Resolution
from the University of Bradford, cycled 8,700 miles around
North America and enjoyed a winding career encompassing
logistics and supply chain, the food industry and sustainability. She brings a fresh pair of eyes and breadth of experience to her new-found passion for the waste and resources
industry. In her spare time, she volunteers on the Tech for
Good Live podcast and is a trustee for the charity Village
Service Trust, which supports health and community development in rural Tamil Nadu.
She is a Women in Innovation award winner, was voted
joint 5th in the 2019 Resource Hot 100, is the Group Coordinator of the Waste Compliance Taskforce and is an alumna
of the CSC Leaders Programme. She speaks internationally
on waste, digitalisation, open data and open standards.

Sophie Walker

Go to the programme overview

Sanitary Waste Prevention and Minimization (256)
Sajib M Mahanta
Abstract
Sanitary waste disposal has recently become a major cause of concern not only in India, but
in many developing countries in Asia and Africa as the plastic used in disposable sanitary
napkins are not bio-degradable and lead to environmental hazards. Establishing a circular
economy with improved waste and materials management thus helps addressing the issue
of microplastics in the environment. Although this approach is increasingly being viewed
as a necessity and opportunity, integrated solutions to the issue of waste are still not at the
forefront in practice. In India, the Solid Waste Management (SWM) Rules, 2016 recommend
all sanitary waste to be transferred and treated in large-scale biomedical waste incinerators.
However, models readily available in the market today, do not have appropriate emission
control measures and thus release carcinogenic toxic fumes. In this study, we found that
68 percent of the sample population used 10-12 commercially available non-biodegradable
pads in one menstrual cycle.
Plastic packaging, plastic wings and adhesives and super absorbent (plastic) polymer gels, in
these sanitary pads, further adds to concerns of tackling plastic waste. The average usage of
10 pads thus produces waste equivalent to 6,600 plastic bags in one menstrual cycle itself.
If we take this reference, the estimated sanitary waste generated is mammoth. At this juncture, our choice of using a certain sanitary product need not only be driven by discretion,
convenience and comfort, but also environmental repercussions. Thus, this study found that
79 per cent of respondents were willing to adopt / shift to a safer sanitary product aiding to
minimization of waste. We also found the willingness to pay more was positively co-related
to average annual income. Menstrual products and practices, thus, should offer an opportunity for us to act decisively and meaningfully. This is an issue that transcends boundaries of
time, space and gender.
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Alexander Kumi-Larbi Jnr is a PhD Candidate pursuing Civil
Engineering at Imperial College London with a keen interest in Circular Economy and Solid Waste Management. My
current research, in collaboration with Waste AID UK and
Zoomlion Ghana Limited, focuses on developing a circular
economy for waste plastics in developing countries. I hold
an MSc in Environmental Engineering from Imperial College
London and I have worked for at least 5 years as an Environmental Engineer/Researcher for Zoomlion Ghana Limited and Africa Environmental Sanitation Consult in Ghana. I
have been involved in various environmental management
projects including design of waste collection systems, construction of waste recycling plants and researching the activities of informal waste collectors in developing countries.
Sajib M Mahanta
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Potentialities and characteristics of solid recovered fuels in bolivia (260)
Iris Jabneel Calle Mendoza2, Navarro Ferronato1, Nayda Grace Marconi Siñani2,
Jazmín Gidari Ruiz Mayta2, Fabio. Conti1, Vincenzo Toretta1, Marcelo Antonio Gorritty Portillo2
1. Department of Theoretical and Applied Sciences, University of Insubria, Varese, 21100, Italy
2. Institute for Research and Development of Chemical Processes, Universidad Mayor de San
Andrés, La Paz, Bolivia
Converting waste into energy can be a key option for closing the loop of non-recyclable
waste toward a circular economy. Applying new technologies and waste-to-energy options
can reduce the environmental impact in the whole life cycle of end-of-life products, opening
a new market for non-recycled municipal solid waste (MSW) through energy recovery. The
focus of the current research is related to the evaluation of the potentialities of the production of Solid Recovered Fuels (SRF) in Bolivia. The laboratory analysis conducted for evaluating the characteristics of the rejects generated by a MSW sorting plant in La Paz, develops a
baseline to demonstrate the feasibility of introducing appropriate alternatives for the energy
recovery from waste in Bolivia.
The study quantifies possible proportions of plastics and cellulosic fractions of MSW for SRF
production based on the rejection fractions generated from the recycling facilities of La Paz.
Preliminary results highlight that MSW rejects can serve as fuels, especially for the cement
industrial sector (as shredded residues) and rural cookstoves (as waste-based briquettes).
The study applies procedures under international standards generating a first experience in
Bolivia for the systematization of SRF classification protocols. Local findings are discussed
and critically presented in order to evaluate the potentialities of waste-to-energy options
in Bolivia. The results may be useful as a baseline for Bolivian industry, the economic and
research sector to implement pre-feasibility studies on the generation of energy through the
combustion of MSW.
These outcomes can be of interest for stakeholders of Latin America interested in providing
sustainable MSW management systems and alternative energy sources towards a circular
economy.
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Iris Jabneel Calle Mendoza is environmental engineer and
Ms’ degree in Management and Restoration of the Natural
Environment. Iris is researcher for the NGO COOPI – Cooperazione Internazionale in cooperation with the faculty
of engineering at Major University of San Andrés, working
within the “LaPazRecicla” project in Bolivia supported by
the Italian Agency for Development Cooperation. Her research interests are related to energy recovery of Municipal Solid Waste and environmental pollution due to waste
combustion.

Iris Jabneel Calle Mendoza
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End of life solutions for biomaterials (eliot project) (261)
Dr. Nora Lardiés Miazza (AIMPLAS)
Bio-FRP (fibre-reinforced polymers) that use natural fibres as reinforcement and resins from
renewable sources are being increasingly used in sectors like aviation, building & construction, sports, home equipment, as they are a key technology to reduce environmental impact
thanks to their favourable combination of mechanical properties and low weight (reducing
fuel consumption and CO2 emissions into the atmosphere). However, the widespread use
of FRP and bio-FRP has led to waste management difficulties since the polymer matrices
are usually thermosetting resins which have a cross-linked molecular structure that pose
a challenge to conventional recycling technologies. Despite all the advantages of these biocomposites, no efficient solutions have been found for End-of-Life (EoL) management when
they become waste. This is more pronounced in the case of biocomposites, a new material,
which, unlike conventional composites, does not contain carbon fibres with a high market
value.
In the search for new solutions for recovering biocomposites, the project ELIOT reviews current composite recycling technologies to analyse the most feasible alternatives with respect
to environmental, economic, resource and technical performance. Next, the most promising
candidates can then be adapted to the characteristics of biocomposites and tested to scale in
the laboratory. Finally, the project is expected to demonstrate technical feasibility at pre- industrial scale, thus full-scale demonstration will be provided for 2 EoL methods for 2 target
biocomposites, respectively, including their technical validation at pre-industrial scale and
their validation in terms of life-cycle sustainability. These EoL methods will be ready to be
further scaled up in industrial environments.
The ELIOT Project is coordinated by AIMPLAS (Plastics Technology Centre) and the project is
performed in collaboration with the Dutch research organisation TNO. It has received funding from the European Union’s Horizon 2020 research and innovation programme within
the framework of the Clean Sky Joint Technology Initiative under grant agreement number
886416.
ELIOT is part of the AIRFRAME ITD, Activity line C (Eco-Design) and WP C-2 (Eco-Design for
Airframe).
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Public waste management enabling systemic change towards circular economy (262)
H. Kallio1, S. Ermala2, M. Seppänen3
1. Pirkanmaan Jätehuolto Oy, Kelloportinkatu 1, FI-33100 Tampere, FINLAND
2. Verte Oy, Harjukatu 23, FI-37100 Nokia, FINLAND
3. Tampere University, Kanslerinrinne 1, FI-33014, Tampere, FINLAND
Abstract
Well-executed public waste management benefits largely the whole society. Carefully designed waste processes, starting from source separation of waste, is the base line for efficient and effective waste management. Taking care of smaller streams of waste, abolishing
ineligible waste, and responsible treatment of non-reusable waste are actions that needs to
be organized with high quality and responsibility in modern societies. The developed circular economy concept (ECO3) is based on the mutually benefitting cooperation between the
public sector, private organizations and the citizens. Together these parties comprise a very
powerful ecosystem. This circular economy’s ecosystem produces resource efficiency and
economic growth for the whole region in a very cost-efficient way.
ECO3 as a nationally significant competence platform is a competence center and a demonstration and piloting environment that is built in collaboration of the City of Nokia and its
platform operating company (Verte Ltd) and dozens of company and university partners.
Tampere Regional Solid Waste Management Ltd is a non-profit, public organization that
provides waste management services of municipal waste within the 17 owner municipalities. The local municipalities’ one of the main goals in municipal waste management is to
develop the management of the whole value chain focusing on the recovery state and costs
paid by the customers. The ECO3 emphasizes an ecosystem-level solution-oriented approach
from the point of view of a public organization.
The citizens produce and the public sector provides raw waste materials for the private firms.
Enabling a holistic approach to ecosystem and accelerator operations in waste management
and the circular economy, and to exploiting the potential of digitalization as a market enabler, and to development of scalable business innovations. ECO3 acts as the internationally
recognized example of a collaborative, replicable, and scalable business model. Public waste
management can aim to enable new business (e.g. customer and material flow management,
processing infrastructure, data, and information) and provide overall management, which
contributes to accelerating systemic change. The public waste management can handle material flows in such a way that the cost of materials recycled is kept to a minimum. Once the
circular economy is progressed enough, waste management will no longer needed!
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EPOXY-SILICA composite materials from end-of-life photovoltaic panels (263)
A. Christoula1, D. Semitekolos1, C. Pavlopoulos1, K. Papadopoulou1*, G. C. Psarras3, L.
Zoumpoulakis1, G. Lyberatos1,2
1. School of Chemical Engineering, National Technical University of Athens, Athens, Greece
2. Institute of Chemical Engineering Sciences (ICE-HT), Stadiou Str., Platani, 26504, Patras,
Greece 3Department of Materials Science, School of Natural Sciences, University of Patras,
Patras 26504, Greece
Corresponding author: Dr. Konstantina Papadopoulou, kpapado@chemeng.ntua.gr
Abstract
Solar panels have been used for several years to produce electric power. The number of
panels installed in solar parks accounts for thousands tons of waste once they reach their
end-of-life, thus an increase in the disposed panels is expected in the following years. In the
present work, the prospect of using solar cells from end-of-life photovoltaic panels to produce composite materials with dielectric properties was studied.
A thermoset epoxy resin system of diglycidyl ether of bisphenol A (DGEBA) from Resoltech
Advanced Resin Technologies was used as a matrix. Silicon dust in five concentrations, 0%,
2.5%, 5%, 7.5% and 10% w/w was used as reinforcement. Silicon was recovered from the
solar cells of polycrystalline silicon photovoltaic panels by thermal treatment. Panels were
heated at 550 oC for 30min to remove the polymer sheets. A mixture of glass, silicon flakes,
electrodes and ash were recovered and separated in a trommel screen. Recovered flakes were
subsequently ground to dust.
The composite materials’ mechanical strength was examined seeking a correlation between
the concentration of silicon and the critical stress on each specimen. The composite materials were also dielectrically characterized using Broadband Dielectric Spectroscopy in a range
of temperatures (30oC- 120oC) and frequencies of the external field (10-1-107 Hz).
In all the examined frequencies and temperatures, the composite materials with silicon dust
exhibited an energy density <u> 1.5 times greater than the corresponding of the unfilled
epoxy sample, indicating their potential use as dielectric material, since they exhibited an
enhanced energy storage capacity.
Keywords: Photovoltaic panels, silicon, epoxy, composite materials
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The analysis of efficiency of packaging waste management with
a deposit system (266)
Aleksandra Anić Vučinić1*, Ivana Presečki1, Vitomir Premur1
1. University of Zagreb Faculty of Geotechnical Engineering, Hallerova aleja 7, 42 000 Varazdin, Croatia
*aav@gfv.hr
Abstract
Management of packaging waste is one of the important elements in establishing a circular
economy and achieving the set goals. Additionally, in document „A European Strategy for
Plastics in a Circular Economy“ (2018) it is stated that deposit schemes can help reduce littering and boost recycling and contribute to achieving very high levels of recycling. In the
Republic of Croatia, the management of packaging waste with a deposit system has been
carried out for 12 years. Based on the available data, an analysis of the efficiency of the existing system was made with special reference to the deposit system. Packaging covered by
the deposit system occupies about 44-48% of packaging placed on the market. The efficiency
of the deposit system ranges from 80-90%, while the efficiency of the system outside the
deposit system is around 50%.
Although the efficiency of the collection system based on available data ranges from 5060% in relation to the quantities placed on the market, in-depth analysis found that 24%
is collected in relation to the quantities of packaging waste placed on the market. The data
obtained are not related to the inefficiency of the system but to the inefficiency of the packaging notification system placed on the market. The application of the deposit system indicated the possibility of achieving high efficiency, while the efficiency of the system of
collecting other packaging waste outside the deposit system is significantly lower if they are
not considered cumulatively.
Keywords: waste packaging, deposit system, efficiency
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Energy recovery in EU from municipal solid waste towards in a
circular economy (268)
Georgios Tsekeris1*, Georgios N. Anastassakis1, Konstantinos Aravossis2
1. School of Mining and Metallurgical Engineering, NTUA, 2School of Mechanical Engineering,
NTUA
*Presenter
E-mails: georgetsekeris@gmail.com; ganastas@metal.ntua.gr; arvis@mail.ntua.gr;
Abstract
The current work deals with the recovery of energy from municipal solid waste within EU in
a circular economy approach. In the first part of the work, the EU legislation is analysed in
reference to the production and management of municipal solid waste for energy recovery
along with the waste-to-energy processes in the European Union As reference years have
been considered 2015 and 2019, which are the years of the first European Plan towards
circular economy and of the establishment of the EU plan for energy recovery from waste,
correspondingly.
In the second part, the following data have been collected and elaborated from each EU-27
Member State for the years 2015 and 2017: a) the total municipal solid waste (MSW) generated, b) the total MSW used for energy recovery, and c) primary energy production from
renewable and non-renewable MSW.
The main conclusion drawn from this work is the increasing trend of energy production
from MSW that EU follows as an aggregate. Considering each Member State separately, it is
observed that some of them follow increasing trend, of high or lower rate, while other show
descending trend. Despite the overall increasing trend of energy production from MSW, the
rate is still relatively low, at least for some countries, and greater effort is required for their
compliance with EU policy towards a circular economy approach.
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Resource recovery in the hazardous waste industry
(270)
Abstract
Growing demand to minimise the environmental footprint, stricter laws, and more rigorous
treatment targets towards a circular economy are implemented in the field of hazardous
waste management.
The vacuum distillation process meets increased requirements for an efficient resource recovery in this field. It comprises an indirect heated process designed to recover resources
from various hazardous wastes, such as mercury contaminated soils and sludges as well as
oily wastes, including drill cuttings, refinery wastes, and tank bottom sludges. In addition,
vacuum distillation is also applicable to other hazardous wastes like machining sludges and
NORM. This wide range of input materials, independently from their consistency/viscosity,
can be processed in the same, batch-wise working vacuum evaporator. Thanks to the vacuum processing, substances having a boiling point up to 450 °C (under atmospheric pressure)
are recovered with the lowest environmental footprint compared to other thermal desorption processes.
At a pressure of <100 mbar (abs), the boiling point of e.g., oil is considerably lower compared
to atmospheric pressure. Depending on the type of contamination the boiling point is then
reduced by 100 – 150°C. This allows an energy-saving treatment at low temperatures resulting in recovered substances in highest quality. For oily wastes, over 99 % of the oil can
be recovered. Due to low temperature treatment and nitrogen atmosphere, the recovered oil
conserves its product quality. Typical output parameters for cleaned solids range are below
0.5 % TPH (up to C40).
An advantage of this technology is that it can be operated locally with virtually no emissions and a regenerative energy supply, i.e., without using fossil fuels. It is able to handle
multiple different waste streams in the same plant. The vacuum distillation process thus
reforms and modernizes the handling of hazardous industrial waste and brings us closer on
the road to circular waste management.
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Marine Litter Project (MLP) in the Western Balkans (271)
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH
Abstract
The Adriatic Sea receives still substantial amounts of plastic pollution from the coastal
countries. Besides direct littering along beaches and rivers the most relevant cause of pollution is considered to be inefficient waste collection services and disposal site management
within the Municipal Waste Management systems. Impacts on fisheries as well as on the
economically very important tourism sector can be observed. However, there are no mechanisms in place that allow Municipalities quantifying the amounts of plastic leaking from
their systems and prioritising the most effective interventions. Also, comparing different
contributions to plastic pollution along shared water bodies between countries has no established procedure or database.
The Marine Litter Project (MLP) of the German Development Cooperation, implemented by
GIZ aims to establish the Waste Flow Diagram Methodology as a shared monitoring tool
between the three Western Balkans coastal countries Albania, Bosnia and Herzegovina and
Montenegro. Municipality based assessments are used to describe and quantify sources of
pollution and allow for an integration of responses along shared water systems between
the countries. First results will be presented and the usefulness of the approach for regional
integration of actions against plastic pollution and marine litter will be discussed.
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Performance Grant – a Clean Environment- Role of financial
mechanisms in accelerating the shift toward Circular Economy –
Case of Kosovo (272)
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH - Kosovo
Abstract
Achieving sustainable municipal services on waste management is considered a significant
element in transitioning to circular economy. Although the perspective towards circular
economy through integrated waste management is in the horizon for the Western Balkans,
countries like Kosovo are still struggling to attain full coverage with basic services. Therefore, closing this gap is a precondition to accelerating the shift towards circularity. The aim
of this paper is to present an overview of the waste management system in Kosovo and the
steps taken to adapting circular economy approaches at the local level of government by
linking the waste service performance of the Kosovo municipalities with a designed performance-based mechanism that awards municipalities for their efforts in establishing sustainable waste service provision.
The Performance Grant - Clean Environment (PG-CE) scheme is a Kosovo Government mechanism, supported and co-financed by the EU and German Development Cooperation, and
implemented by Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) and the
Kosovo Government. It aims to align waste management objectives with those of the circular economy by setting the necessary governance and technical aspects at the local level.
Awarded municipalities are supported with waste service provision equipment to further
increase their waste management capacities and improve their services.
The PG-CE, during the first two rounds of implementation in 2019 and 2020, has proven to
be a successful mechanism in incentivising improvement in the waste management sector,
i.e the waste service coverage rate has increased for around 9% between 2019 and 2020
whereas the fee collection has already reached 90%, despite the global pandemic COVID-19.
In 2019 & 2020, the first two rounds of the PG-CE were successfully implemented, and 36
municipalities participated, out of which 23 of them received awards.
To facilitate the transition towards circular economy, a set of indicators to assess aspects of
good governance and performance efficiency of waste management services are used. Results from three years of implementation, based on reporting and on ground assessments,
will be used to present the success and usefulness of this mechanism to mobilize municipalities in countries with a transition economy like Kosovo to shift towards a circular economy.

Go to the programme overview

Conventional and innovative approach to primary waste separation in the Western Balkans: Case studies of glass and cans collection and recycling systems (273)
Sanela Mandic-Veljkovski and Zoran Jakovljev
Abstract
Primary separation in the Western Balkans is still at low level which results in low recycling
rates. Even though the legislative framework is mainly in line and harmonized with EU
directives, the implementation still has to be improved. According to the legal framework,
local governments are given with mandate to organize primary separation at their territory.
Lack of capacities in local authorities and public utility companies as well as lack of finances
for infrastructure investments and operational costs unable them to make progress in this
regard. Therefore, GIZ Open Regional fund for South-East Europe – Modernization of Municipal Services initiated and implemented several projects in order to support public institutions to improve their performance and service delivery by increasing their capacities and
establishing multistakeholder exchange. Moreover, taking into consideration the importance
of private sector role in the whole process, new initiatives and solutions are piloted within various projects, through establishing development partnership with private sector. One
example is enabling cost-efficient glass recycling value chain in Western Balkans aiming to
increase glass waste recycling rates and to develop guidelines for introducing economically
viable glass recycling in municipalities. The EU Directive on packaging and packaging waste
stipulates that by 2030, the percentage of recycling of glass packaging is 75%. Most of Western Balkan countries are currently collect and recycle around 30% in average so there is a
need for further improvement to reach the recycling targets. Another initiative is testing
smart can collection system which represent incentive driven and user-oriented innovative
digital solution for recycling, based on usage of smart collection devices and associated
mobile application. This solution foresees integration of smart system for packaging waste
recycling with gamification aspect and real-time data analysis into the loyalty program of a
retail organization from the region.
Keywords: glass recycling, packaging waste, collection, separation at source, digital technologies
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Guide for Greek cities on separate collection of municipal waste
and improving circular economy at local level (274)
Maria Pisimisi1, Vasiliki Panaretou1, Eva Ringhof1, Ulrich Laumanns1, Georgia Mantzava2, Sofia Mani2, Anastasia Arfanakou2
1. Deutsche Gesellschaft fuer Internationale Zusammenarbeit (GIZ) GmbH, Athens Office,
Greece
2. Waste Management Directorate, Hellenic Ministry of Environment and Energy
e-mail: maria.pisimisi@giz.de
Abstract
In 2018, the European Union (EU) set highly ambitious and strict targets for the next ten to
fifteen years regarding waste management as part of the Circular Economy Package, 50%
recycling rate of municipal waste for 2025 and 65% for 2030, which will apply in all Member States.
Greece is still facing a significant challenge taking into account the low recycling rates for
the latest submitted data of 2017 (19%) compared to the EU’s average (46%). Under the fiveyear prolongation, the country is aiming to achieve the aforementioned targets.
Within this framework, a technical study was undertaken to assist the competent Greek
authorities on how to improve their performance in waste management, and separate collection of waste (i.e. paper, plastic, metal, glass and biowaste), according to the EU standards.
The study comprised of a guide providing recommendations to optimize separate collection
of waste and simple-to-use methodological approach to tailor waste management practices
to each area’s needs and characteristics. It also demonstrates a step-by-step analytic process for all waste stream and good practice case studies for each waste stream respectively. Moreover, evaluation of the settlement structure (urban, rural, island) and performance
criteria are included under which the municipalities will identify their performance in a
3-scale assessment (lower, medium or advanced status).
The recommendations are suggested at a national, regional and municipal level, based on
extensive literature review and adjusted to suit the Greek context. Many actions that were
recommended have been adopted by the competent authorities and are issued in the National Waste Management Plan and the Law about Recycling which has been published recently.
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Production of modified asphalt and increase in recycling rate
of reclaimed asphalt pavement (RAP) by using End of Life Tires
(ELT) (275)
Lympeti Aimilia
Co-authors: Mavrias Giorgos, Grammelis Panagiotis
Abstract
The modification of the asphalt mixture by crumb rubber from the mechanical granulation
of End of Life Tires (ELT)has many advantages and is an economic way to enhance road
properties. International literature data, demonstrate that recycled rubber can improve the
performance of an asphalt mix and improved performance is observed throughout the temperature range that asphalt pavement is exposed to over time. The existing practice concerns
the addition of a rubber crumb in two possible ways, the dry and wet methods. With the wet
method, the tire crumb/powder functions as a bitumen modifier while the dry method uses
tire crumb to replace the inert material. Within the framework of the RAP-ELT project that
applied the wet method, is investigated the percentage of rubber crumbs used to modify asphalt, the possibility of increasing the participation of RAP in the production of bituminous
mixtures using rubber crumbs and the substitution rates of coarse asphalt mixtures. During this project, a pilot asphalt paving was carried out in Aspropyrgos, Attica, with various
asphalt mixtures in which skid resistance, rutting (wheel bolts) and noising measurements
were made. The results compare the conventional asphalt mixture, the modified rubber mixture and the modified rubber with different RAP percentages.
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Advanced & Sustainable Recycling Processes and Value Chains
for Plastic-Based Multi-Materials
Moderator: Martin Schlummer, Principal Scientist-Fraunhofer IVV
The current established waste management systems only recycle about a third of the plastics while still a high proportion of the waste is not managed properly and enters the waterways and ultimately pollutes. For this reason, there is the need of creating a circular
plastics economy. Long chain molecules can potentially be reused many times if they could
be identified and recovered effectively.
In the European H2020 project MULTICYCLE research is currently operating for delivering
an industrial recycling pilot plant for thermoplastic-based multi-materials allowing selective recovery of pure plastics and fibres from mixed wastes without downgrading. The project is based on an artificial intelligence sorting system and the patented CreaSolv process.
The objective is to demonstrate a potential shift to a circular economic model in multilayer
packaging / flexible films and fibre-reinforced thermoplastic automotive composites. There
is potential of applicability in many other segments.
This presentation will focus on presenting the technology, approach, and results of project
on the testing for the applicability of the process for providing recovered materials.
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Can the concept of Extended Produced Responsibility be applied
in low and middle income countries?
Moderator: Joachim Quoden, Chair of the ISWA Working Group on Governance and Legal
Issues & Managing Director of EXPRA
In the previous years more and more people are understanding that too much waste especially plastic waste is not managed in the right way but ending up in the environment
causing harm to flora, fauna and mankind, being uncontrolled burned causing unnecessary
CO² emissions etc pp.
In most of the high-income countries all waste is collected in a structured and controlled
way managed respectively, with several waste streams managed separately to increase the
possibility of recycling and keeping the material in the material loop. For the management
and financing of these separate collection and treatment efforts, the concept of Extended
Producer Responsibility has been developed and applied so that you can find in over 50
countries around the world respective EPR systems for packaging, WEEE, batteries, tyres,
textiles, non-packaging paper, mattresses, paints etc.
Nevertheless, especially in low income countries the need for proper waste management is
increasing drastically as the consumption is growing there drastically as well so that more
and more (plastic) waste is ending in rivers and the ocean so that a proper waste management system as one of the tools against this threat is needed more than ever.
This has been acknowledged also by dozens of multinational companies united in the Consumer Goods Forum (https://www.theconsumergoodsforum.com/environmental-sustainability/plastic-waste/key-projects/extended-producer-responsibility/) so that since a few years
the concept of EPR is discussed in many low income countries especially how to apply it in
the best way taking into account the local circumstances like the informal sectors. Several
companies, associations and institutions are working in various countries to help local governments, authorities and the packaging value chain to find the right solutions just to name
UNEP, German GIZ, World Wildlife Fund WWF, Alliance to end plastic waste, PRE:VENT etc
Many ISWA members are also confronted with the concept EPR and the question how to apply it so that this session should serve as a hub to showcase new approaches and to discuss
them.
Mr. Joachim Quoden, Chair of the ISWA Working Group on Governance and Legal Issues &
Managing Director of EXPRA.
Ms. Irina Davis, Project Consultant at UNEP
Mr. Rodrigo Leiva Neumann, Environmental Consultant @Valoryza Environmental Advisors
Ms. Cheri Scholtz, CEO PETCO
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Debating the Pros and Cons: is the waste sector ready to go beyond weight-based targets?
Moderator: Michael Lenaghan, Environmental Policy Advisor, Zero Waste Scotland
Recycling targets have been used widely by governments as a metric to demonstrate their
success in delivering environmentally friendly waste collection and disposal services. The
use of these weight-based targets has been instrumental in the evolution of the waste industry for decades.
Nevertheless, weight-based targets do not reflect the actual environmental cost of waste.
Using weight data as the basis for making policy, setting targets and monitoring progress
can lead us in inappropriate directions. For example, some heavy materials have small carbon footprint, like aggregates, while some lightweight materials have large carbon footprints, like plastic. Moreover, some materials have both small weight and carbon footprints,
like bio-based plastic, but have substantially high environmental burdens such as water
footprints and land use.
In this session, we will discuss transitioning from weight-based to impact-based targets,
covering opportunities, challenges, practicality, and pitfalls. Panellists will discuss existing
environmental indicators and identify those that could support policy makers in developing
new policies.
This session will feature the following project:
• The ISWA’s Circular and Low Carbon Cities (CALC) project;
• The Zero Waste Scotland’s Carbon Metric tool; and
• The ACR+ More Circularity, Less Carbon campaign.
Speakers are expected to cover a number of areas in this discussion session, namely:
• Smart Waste Data - weight-based targets and state-of-the-art methods to collect waste
data.
• Carbon Metric as a well-established tool to quantify greenhouse gases of waste generation
and management.
• Metric for developing countries – How impact-based metrics can help developing countries
with the decisions around how they approach waste management and the performance of
the systems they would advocate?
• Practicality– Will existing data collection and environmental modelling techniques enable
us to develop robust impact-based indicators?
• Beyond Carbon – looking at other environmental indicators that should be considered to
quantify the actual environmental cost of waste.
Dr Johannes Paul, Vice-Chair of the ISWA Working Group on Climate Change and Waste
Management
Dr. Anne Scheinberg, Global Recycling Specialist, Chair ISWA WGRWM, CALC project leader
Jean-Benoit Bel, Program Manager, Association of Cities and Regions for Sustainable Resource Management (ACR+)
Dr Ramy Salemdeeb, Environmental Analyst, Zero Waste Scotland
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Global drivers for waste minimization and recycling of functional materials
Moderator: Dr. Anne Scheinberg, Global Recycling Specialist, Chair ISWA WGRWM, CALC
project leader
Expert panel session about drivers for recycling and waste minimisation starting with what
the definition of recycling is in different areas of the world
- Does the end of waste criteria confuse/distrub the process?
- There has been a lot of fruitless effort in developing end-of-waste criteria.
- How to move standardization bodies?
- Can we look at the recycling chain as a chin of secondary raw materials?
- Do we need an intermediate category for recycling?
Dirk Nelen, ISWA Vice-Chair Waste Minimisation and Recycling Working Group, Senior Researcher at VITO
Jeff Cooper, former ISWA president
Michael Simpson, Professor and Director of the Resource Management and Administration
graduate program at Antioch University New England, in Keene, NH
Joachim Quoden, Chair of the ISWA Working Group on Governance and Legal Issues & Managing Director of EXPRA
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Going Green: Women’s role in a post-COVID green economic recovery!
Moderator:
Maria Tsakona & Georgina Nitzche Maria Tsakona, International Waste Management Consultant, Senior waste and marine litter expert of GRID-Arendal, Norway (A UNEP partner),
Founder of Qgreen (qgreen.gr) consultancy firm, Chair of the ISWA Women of Waste Task Force
and Researcher of the ISWA Marine Litter Task Force.
Georgina Nitzche, coordinator for WOW! MSc in Sustainable Development and Climate
Change and specializes on development management and communication
At ISWA we know that women make a strong contribution to the solid waste management (SWM) sector, but FROM THE GLOBAL PERSPECTIVE, WOMEN STILL FACE VERY REAL
CHALLENGES.
A broad range of barriers include: persistent bias in legislation, rigid cultural norms and
gendered roles that dissuade entry and professional advancement, plus a lack of access to
and control over assets, opportunities, and financial resources to start and grow businesses.
In recent years, there has been more attention paid to the role of women’s economic empowerment in the waste and recycling sector globally. This is evident in the rise of gender-focused research, donor-funded projects and events in the sector than ever before. These efforts have highlighted the indispensable and transformational role that women play in solid
waste management—from skilled collecting and sorting, to reducing corruption, advancing
research and innovation, and increasing profitability in large corporations. The business case
for investing in women is compelling. As the world struggles with the dual threats of the
climate crisis and the COVID-19 pandemic, exacerbated by the global economic downturn,
women entrepreneurs and leaders offer promising potential in catalyzing economic growth
and a circular economy.
Women of Waste (WOW!) therefore propose a session focusing on WOMEN’S ECONOMIC
EMPOWERMENT IN WASTE MANAGEMENT AND RECYCLING. The session will showcase
inspiring and pioneering investment models, development projects and related research focusing on women’s economic empowerment in SWM, including access to finance, entrepreneurship, the informal sector, circular economy, and innovation.
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How the profile of healthcare waste has changed as the result of
a global pandemic, what happens next?
Moderator: Dr. Anne Woolridge, Chair ISWA Working Group on Healthcare Waste (WGHCW)
and Chief Operating Officer for Independent Safety Services Ltd		
In 2019 it was difficult to get anyone to talk about healthcare waste, a very small waste
stream with limited interest. Fast forward to January 2020 and certainly in China, healthcare waste was being generated in very large quantities. Through January and February
there were increasing calls to class all waste from this relatively unknown pathogen to be
classed as infectious waste. The pandemic started to creep around the world and healthcare
waste increased more than exponentially. The route of transmission was assumed to be
everything and everywhere and hospitals were not only over flowing with patients, they
were overflowing with waste, all of which was being treated as infectious.
Through 2020 and into 2021 more research has been carried out and SARS-CoV-2 that causes COVID-19 has been shown to be a respiratory pathogen and transmitted person to person
rather than on surfaces. The effect of the initial lack of knowledge and fear of catching it
has put the segregation of healthcare wastes back several years. The sector was starting to
engage with recycling and the circular economy, but much of this has been shelved while
the medical professionals and healthcare waste managers have been trying to cope with the
vast volumes of waste created. As we come out of this global pandemic, maybe now is the
time to embrace new ideas and think about healthcare waste as a resource, and how we can
best effect change for the future. We need to learn from this pandemic in order to prepare
for the next.
Dr. Alan Woodard – New York State Department of Environmental Conservation (USA)
Viktor Hristov - HCWM consultant / Environmental Engineer (Macedonia)
Ernest Botha – Managing Director – CLINX - HCWM treatment plant (South Africa)
Helen Yang – Sales Manager – Gient (China)
Ed Krisiunas – HCWM consultant – WNWN International, Inc (USA)
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How to get published in an academic journal
Moderator: Professor Agamuthu Pariatamby, Senior Editor-in-Chief of WM&R
Prof. Dr. Agamuthu Pariatamby, Senior Editor-in-Chief of WM&R and Edward Newman,
Senior Publishing Editor at Sage Publishing will discuss trends in the academic publishing
landscape and provide tips and tricks on publishing academic papers.
Edward Newman, Senior Publishing Editor at Sage Publishing
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How to raise public acceptance for waste management projects
and initiatives
Moderator: Tom De Bruyckere, Co-founder and managing partner of Belgian independent
PR consultancy Mind the Gap. Chair of the Working Group Communications and Social Issues
Waste and resource management is a complex issue, which is often misunderstood by the
general public due to poor or insufficient communications efforts. However, there is a growing public appetite to understand what happens to their waste, how it is processed, how to
better recycle and how to consume in a way which minimises waste.
A well-designed communication to all stakeholders is a key success factor in gaining public
acceptance of waste treatment projects which are often tax-payer funded. Well-designed
communications is also necessary in order to raise public awareness of general waste issues
so that we foster a more sustainability-focussed generation for the future.
Communication can mean many things, such as messaging, stakeholder engagement (which
means listening), awareness raising and much more. Several views on communication will
be presented and discussed. In particular, a platform will be given to the winners and runners up of the 2021 ISWA Communications Awards which will be judged by the Working
Group on Communications and Social Issues. 		
Essam Al-Sharji, Head Corporate Affairs, Be’ah, Oman
Ana Loureiro, Communications Director at EFF, Portugal
Fan Yiqi, Government of Ningbo City, Zhejiang Province, China
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Latest Developments in Energy Recovery
Moderator: Johnny Stuen, Chair of the ISWA Working Group on Energy Recovery and director of Production at the Waste Management Agency in the City of Oslo
ISWA’s Working Group on Energy Recovery addresses the energy recovery from municipal
solid waste, comprising the combustion processes, the efficient production of energy, the
control of emissions and the handling of residues.
Through thermal treatment, residual municipal solid waste is treated in an environmentally safe combustion system to generate energy and to reduce the need for landfill disposal.
Waste that cannot be reused or recycled still represents a valuable source of energy i.e. heat
or electricity.
In this session, they will consider the latest developments affecting this industry such as the
latest BREF, how Waste-to-Energy fits into the circular economy, and the valuable role that
such technologies play in a well-managed, integrated, waste management system.
As well as discussions on the role of Energy Recovery in the Circular Economy, the session
will exclusively launch ISWA’s new publication: A White Book on Best Available Technologies in Energy from Waste. This important new publication will serve as a roadmap for the
industry from operators, to owners and consultants in the field of WtE.
Christophe Cord’Homme, vice chair ISWA Working Group on Energy Recovery and director
of Business & Product Development of the CNIM Group
Frederic Aguesse, former director of the Centre for Energy from Waste in the Suez Group
Technical and author of the White Book on Energy from Waste Technologies
Fabio Poretti, Technical & Scientific Officer at CEWEP
Henrik Lystad, CEO at Norwaste - Senior Waste Management Consultancy
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Municipal Solid Waste & Waste Management on small Islands
Moderator: Marco Ricci, Managing Altereko sas consulting and vice-chair of the ISWA Working Group on Biological Treatment of Waste
Today organic waste is collected successfully and send to recycling in a number of international experiences located around the Mediterranean sea.
The Curated Session will focus on positive experiences in collecting biowaste for recycling
realized in a variety of urban situations located in the Mediterranean climate: experiences
will include cities and towns, and areas characterized by a high touristic presence including
solutions for organics recycling that have been applied to islands.
The speakers will come from various Mediterranean countries so to give the participants a
large overview of best-practice cases and experiences that can be adopted and replicated and
that contribute to the production of organic fertilisers and soil improvers.
Marco Ricci - Jürgensen - introduction and overview
Ramon Plana - Small Scale Composting and Agriculture in Isla de La Palma (Canary Island)
K. Karalegkou - Changing the metabolism of a small island - experiences from Greece
Lina Razeto - Recycling of organic waste by households in an Isolated Island (Chile)
Luca Torresan - Setting up collection tools and bins using the 4th Industrial Revolution devices in Malta Island
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Optimizing Collection & Transportation with appropriate separate waste collection, vehicle selection, and ICT
Moderator: Ian Dudding, London Borough of Camden
The Working Group on Collection & Transport Technology wishes to invite delegates to hear
a suite of presentations aimed at illustrating current developments in the field, with specific
reference to the “greening” the propulsion of operational fleets and also, the use of data and
ICT to optimize the route efficiency of these vehicles. Speakers will provide real-life examples
to illustrate their presentations and these represent activity in several different continents.
Ian Dudding, London Borough of Camden
Dr. Zeng Guang, Infore Enviro Group
Jurgen Jacoby, Envac Scandinavia AB
Fabio Duarte, RoBoat
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Plastics Circularity Innovation Showcase from EU funded projects
Moderator: Arne Ragossnig, Vice president of ISWA and managing partner of ecoconsultants, Vienna, Austria
Composite materials are a high growth industry; their value is not just economic but also
they hold great promise in making products more environmentally sustainable by reducing
weight and replacing other more costly materials. However, until now, these materials have
been a blind spot for plastics circularity, with most end-of-life waste going to landfill or
incineration. Three EU projects: DECOAT, ECOBULK, and MultiCyle, aim to change this and
increase the circularity of these materials. Each project is working on developing, not only
new technologies for improved recycling, but new approaches to product design, sustainable
business planning, and the valorisation of secondary recycled materials all aimed at maintaining the value of materials and resources at the highest possible level through multiple
lifecycles.
Session attendees will have the opportunity to hear first-hand some of the innovative solutions these projects will be bringing to market in the coming years and engage in a discussion about the future of plastics circularity in the new decade.
DECOAT: Vanessa Ventosinos, Senior Engineer Materials Innovation Area at CTAG - Centro
Tecnológico de Automoción de Galicia
Multicycle: Ana Maria Lopez, Iris
Ecobulk: Markku Vilkki, CEO, Conenor
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Recycling multi-layered products: Removal of coatings from textile substrates
Moderator: Ms. Ine De Vilder, Research Scientist at Centexbel
In the European H2020 project DECOAT research is being done to remove coatings and paints
from textile and plastics substrates, and so enabling circularity. Nowadays these multi-layered products end up in incineration or landfill. By removing the coating/paint, the bulk
material can be further processed.
Removing the coatings is done by incorporating specially designed triggers into the adhesive
layers. At end-of-life, these additives are activated, leading to debonding of the coating. The
envisaged triggering actions are microwave radiation, heat and moist. Removal of the coatings can also be achieved via a solvation process, which is also being assessed. This presentation will focus on the obtained results so far on debonding of textile substrates.		
Vanessa Daelman, Devan
Edwin Maes, Centexbel
Stijn van Vrekhem, Centexbel
Johannes Schneider, Fraunhofer IVV
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Roadmap for Sustainable Waste Management in Developing
Countries - Young Professional’s Perspective
Moderator: Dr. Sahadat Hossain
The world is moving towards a more urbanized future and the amount of municipal solid
waste (MSW), one of the most important by-products of an urban lifestyle, is growing even
faster than the rate of urbanization. The waste volume is expected to increase to 2.2 billion
tons by 2025. Even though, source reduction or recycling is preferred choice of waste management, over 70% solid waste is open dumped or landfilled globally.
However, MSW landfills often require large tracts of land on or immediately beyond the
urban growth areas. Typical landfills may occupy an area ranging from several acres to hundreds of acres. To eliminate problems associated with traditional landfills, including loss of
materials, climate change impacts, and post-closure monitoring costs, we need to focus on
material management or resource management instead of thinking waste as a liability and
end of lifecycle.
The sustainable resource /waste management can replace current waste management
mindset and will exhibit greater material recovery and reuse, accelerated waste degradation rates, and renewable energy generation, perpetual operation in the same location and
improved public perception and acceptance by the greater urban community. Adopting the
process means that waste management will move from an open loop system to a closed loop
system to create circular economy and enhance urban sustainability
Amani Maalouf
Leticia Vardiero de Almeida
Ihsanullah Sohoo
Maria Belen Suarez
Misrar Wafa
Rachele Chwee
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Status and possibility of implementation of Circular Economy in
South-East European & Balkan Countries
Prof. Dr. Goran Vujic, Center of excellence for circular economy and climate change
Circular economy is one of very important issue for improving SWM in SEE European country. During panel discussion representatives of some countries in SEE+ regional chapter will
discuss possibilities and challenges for implementation in region.
Dr Bojana Tot, CE status BiH
Prof. dr Aleksandra Vucinic Anic, status of CE Croatia
Daniela Nalepa, status of CE in North Macedonia
Doron Sapir, CE status Israel
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Textile waste in the field of tension between legislation, economic interests, technology development and the environment
Moderators: Joachim Quoden, Chair of the ISWA Working Group on Governance and Legal
Issues & Managing Director of EXPRA
Andreas Bartl, Senior scientist at TU Wien

Textile waste has gained public and political attention only recently. Based on the revision
of the waste framework directive textiles are defined as municipal waste and a separate
collection must be implemented by 2025 by municipalities. This development puts pressure
on various stakeholders along the textile processing chain especially since the amount of
textiles put on the market is growing, the lifetime of “modern” fashion is shrinking while the
quality of the textiles itself are drastically decreasing. It is clear that there is no sole technical solution but a set of social, political and technical measures will be necessary. There
will certainly be some kind of system implemented to shift the costs from the public to the
causer (e.g. EPR). However, it will depend on what framework is set for such a system and
whether mistakes made with other waste streams are avoided. For the future the textile value chain must be converted into a textile cycle and the following aims should be considered:
• Durable items (design-for-longevity) to decrease the amount of textiles put on the market
and the amount of waste arising have to be promoted. Fast fashion must be curbed and the
problem must be treated at its root (i.e. waste prevention) inter alia by consumer awareness
and supply chain responsibility
• Repair and re-use must gain more importance and need to be financed by fees. Such Fees
must endorse repairability and reusability of textiles (design-for-repair / design-for-reuse).
Existing systems (e.g. organized by charity organizations) must be considered and integrated, if possible. Export of collected textiles (mainly to developing countries) must be questioned and, if necessary, prevented.
• Despite a reduction of textile waste there will be a need for recycling. Fees must be used to
finance recycling as well as to fund research & development of new textile recycling technologies. Higher fees should be introduced for textiles that are difficult, i.e. expensive, to recycle
in order to promote textiles that are easy to recycle (design-for-recycling).
• The textile processing chain must be made more transparent in terms of material supply,
environmental impact and ethical aspects. The introduction of tracking systems (e.g.: RFID)
should be considered.
Tom Duhoux - R&D Circular Economy Unit Sustainable Materials Management - VITO
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The Circularity Salon: Exploring and measuring the impacts of
waste prevention processes and circularity in cities
Moderator: Dr. Jane Gilbert, Chair ISWA Biological Treatment of Waste Working Group &
consultant at Carbon Clarity
The goal of this session - like the goal of the ISWA Circular and Low Carbon Cities (CALC)
project - is to bring together practitioners, researchers and experts working on circularity
in cities in real time. This session will try to create a kind of Circularity Salon, that attracts
people who are involved in implementing, measuring, benchmarking and footprinting the
impacts of waste prevention activities in cities.
Dr. Anne Scheinberg, Chair ISWA Working Group Recycling and Waste Minimisation, CALC
project leader
David Stanley Newby, partner at David Newby Associates
Portia Maureen Sinnott, owner of Micro Services Plus (MS+)
Gunilla Carlson, Organisation Member Respresentative ISWA Board and Director of Public
Affairs & International Relations at South Scania Waste Company
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The Climate and Clean Air Coalition Waste Initiative: Assisting
Cities in Moving to Comprehensive Collection of Source Segregated Waste in Cities
Moderator: Sandra Mazo-Nix, CCAC Waste Initiative Coordinator, Climate and Clean Air
Coalition Secretariat
Ms. Misato Dilley, Associate Expert- UNEP-IETC, Osaka, Japan
Many cities lack comprehensive collection of waste. This leads to increased litter in streets,
drainage areas, and downstream water bodies. It also results in increased open burning of
waste, which has implications for human health and the environment.
Most of the waste in developing countries is organic in nature. Local governments are attempting to divert this waste from dumpsites and use it as a resource through anaerobic
digestion or composting. In addition to saving dumpsite capacity, diversion programs help
reduce methane emissions and can reduce the cost of transporting large quantities of heavy
waste to far-away disposal sites.
The success of these treatment options is dependent on clean, quality organic feedstocks.
Source segregation programs are therefore critical for effective organic waste diversion.
Many local governments are looking for innovative ways to simultaneously increase waste
collection coverage, segregate organic waste, and using segregated organic waste as a resource to help mitigate climate change and move to a circular economy.
The session format will be a moderated discussion between city representatives with facilitated audience participation. The proposed flow of the session is to start with an overview
of the Climate and Clean Air Coalition Waste Initiative by Sandra Mazo-Nix, the CCAC Waste
Initiative Coordinator and a description of the session format. Subsequently there will be
two moderated sequential sub-sessions, with similar formats, the first on comprehensive
collection of waste and the second on source segregation. Regional actors will discuss challenges and innovative solutions that have worked in comparable situations, i.e. a SouthSouth dialogue. Facilitated participation by the audience posing their own challenges or
providing solutions in each sub-session.
The target group of the session will be policymakers and city waste managers. The session
will also inform representatives of non-governmental organizations (NGOs) and intergovernmental organizational (IGOs) working in waste.
Ms. Gabriela Otero, Technical Coordinator - ABRELPE, Sao Paulo, Brazil
Mr. Premakumara Jagath Dickella Gamaralalage, Deputy Director - IGES Center Collaborating with UNEP on Environmental Technologies (CCET), Kanagawa, Japan
Ms. Nimmi Damodaran, Waste and Policy Expert - Independent Consultant, Washington
DC, USA (Moderator)
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Mr. Dusan Milovanovic, Project Manager - Serbian Solid Waste Association (SeSWA), Novi
Sad, Serbia
Mr. Kaushik Chandasekhar, Associate Fellow, Center for Waste Management (CWM) - The
Energy and Resource Institute (TERI), New Delhi, India
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The Last Call: From dumpsite closure to strategic final sinks in
the circular economy
Moderator: James Law, Vice President SCS Engineers, Chair Closing Dumpsites Task Force &
ORGANISATION MEMBER REPRESENTATIVE
According to the ISWA Roadmap Report (2016), the term “open dump” or dumpsite is, “a land
disposal site where the indiscriminate deposit of solid waste takes place with either no, or
at best very limited measures to control the operation and to protect the surrounding environment.” There is no doubt that dumpsite closure is an immediate and urgent global issue.
In reaction to this global crisis, in 2016, ISWA called for the closure of dumpsites that culminated into the successful closure of the Estrutural Dumpsite in Brasilia in 2018. While
the problem of dumpsites permeates our global society, there are some fortunate enough to
commence, combat, or are in the final stages of dumpsite eradication, which begs the following questions: what happens after dumpsites are closed? What are the following steps to be
taken? What is the best course of action in the transition to the circular economy? Members
of the Working Group on Landfill explore these issues, focusing particularly on the strategic
role landfills must play in the transition toward a circular economy.
This panel discussion will focus on how landfills and circular economy can go hand in hand;
not only can landfills play a vital role as a final sink for inert materials but also how to transition from dumpsites to sanitary landfills operations and how to use landfill mining as a
potential recovery technique for valuable resources. Until all governments, manufacturers,
consumers, and recyclers adopt pervasive circular measures, landfills will remain to be a
necessity in this transitional phase.		
Mr. Rene Møller Rosendal, Partner at Danish Waste Solutions ApS
Dr. Sahadat Hossain, Professor of Civil Engineering Department at the University of Texas
at Arlington
Mr. Derek Greedy, Chartered Environmentalist, Fellow of the Chartered Institution of Wastes
Management (CIWM) and Chartered Waste and Resources Manager & Honorary ISWA member
Mr. Robert E. Dick, PE, Senior Vice President at SCS Engineers
Jim Michelson, Senior FInance Analyst IFC

Go to the programme overview

The role and the economic value of restoring Carbon content in
Mediterranean soils in the framework of the circular economy
applied to biowaste recycling
Moderator: Dr. Jane Gilbert, Chair ISWA Biological Treatment of Waste Working Group &
consultant at Carbon Clarity
Globally, around 30% of the world’s soil is moderately to highly degraded due to erosion,
nutrient depletion, acidification, salinization, compaction and chemical pollution; the poor
condition of many soils around the world is a cause for significant concern and the loss of
soil organic matter is cited as one of the main reasons why a great deal of agricultural land
is becoming progressively less productive and this has the potential to undermine humans’
ability to grow and harvest food crops sustainably. This is particulary evident in the soils of
Mediterranean countries.
But the link between recycling societies’ organic wastes and the soil from which these
wastes have been generated is not as clear cut as it should be. The recycling of organics into
compost and digestate represents a powerful tool to divert resources from disposal towards
recycling bring back organic substance to soils; the benefits of applying quality compost and
digestate to soil will be the focus of this session, highlighting the benefits of application to
soils in terms of: increasing the content of soil organic carbon, contributing to mitigate climate change and assessing the economic benefits of compost use on soils.
The event is addressed both to waste managers and decision makers and the recent publication of three ISWA Soil reports will act as a base—line document for the event.
Dr Stefanie Siebert - European Compost Network
Dr Ramon Plana – Consultant in Biological Treatment
Marco Ricci-Juergensen, CIC – Italian Composting and Biogas Association
Dr Undrakh-Od Baatar – Central Asian Soil Science Society		
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What Gets Measured Gets Managed: UN-Habitat’s Waste Wise
Cities Tool and SDG indicator 11.6.1
Moderator: Nao Takeuchi, Waste Management Expert, UN Habitat
Urbanization, economic growth and displaced persons, are creating a potential “time-bomb”
with respect to the resulting negative impacts of poor waste management. If not addressed,
aside from huge costs, the significant impact on human health and the environment will be
felt by nations at all levels of development. One of challenges hindering the action is lack of
reliable waste data, especially in developing countries.
In 2021, UN-Habitat launched “Waste Wise Cities Tool (WaCT)”, a diagnostic tool for cities to
assess the performance of their MSW systems, helping them quantifying MSW generated,
collected, and managed in controlled facilities, delineating the current waste flow and waste
composition. UN-Habitat is currently applying this tool to more than 50 cities globally with
various partners.
Cities that apply this tool are also supported for action planning through a participatory
process involving stakeholders in the waste chain. This Data to Action Approach promoted
by UN-Habitat is a strong instrument to develop projects that create impacts on the ground
and support world cities to achieve the 2030 Agenda.
In order to promote this Data to Action Approach, UN-Habitat, with support of ISWA and
Avfall Norger, through the Clean Oceans through Clean Communities project, developed the
online course “From Data to Tangible Impacts: How to Achieve Waste SDGs by 2030”. The
event will introduce Waste Wise Cities Tool, and shares experiences of the application of the
tool from different cities and partners, as well as celebrating the official launch of the Waste
Wise Online Course.
Carlos RV Silva Filho, President of ISWA
Steffen Blume, GIZ
Andy Whiteman, Wasteaware
David Marquis, UNEP
Chie Shimodaira, JICA
Aditi Ramola, ISWA
Andre Dzikus, UN-Habitat
Andreas Røise Myhrvold, WWF
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Waste and Resources: The Harsh Trade-Offs-From Global Issues
to Specific Answers
Moderator: Dr Nicolas Humez, Chair of the Working Group on Hazardous Waste (WGHW)
and Regulatory Affairs Director for SARP Industries
In the context of Circular Economy, quality of recycling and moving towards a non-toxic
environment, it becomes crucial to create the conditions for a sustainable recycling.
What are the new trends? Are there trade-offs, arbitrations and how to take the right decision? where the balance is between saving resources from waste and protecting health and
environment?
Firstly, the panelists will focus on the impact of the political tools, the public intervention
and potential synergies between carbon and waste taxation on the recycling industry taking
into account constraints associated with usage and availability of resources. In this context,
knowing that hazardous substances must be part of the picture because most of the materials contain chemicals, the second point will assess how to pass the information across the
value chain until the waste management sector and ensure a clear and adequate alignment
between chemicals, products and waste legislations.
The waste sector must provide the right answers to the downstream users of resources
coming from waste and one of this answer consists in ensuring the separated collection of
hazardous waste. It is particularly true for household hazardous waste (HHW). These waste
represent a minor fraction of the household waste but, at the same time, may have a major
impact on health and the environment. Europe made the very courageous decision through
the revision of the Waste Framework Directive to require a separate collection of HHW in all
Member States by 2025.
Consequently, the last issue discussed will point out challenges, good practices, change of
the behaviour of citizens and what does all of this mean for an environmentally sound collection and treatment of HHW?
From Global issues to specific answers, the panelists will provide their view points and argue where the balance is between saving resources from waste and protecting health and
environment.
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Waste Management and Research Special Issue: The latest Research in Solid Waste Management
Moderator: Dr. Dimitris Dermatas, Associate Professor of Geoenvironmental Engineering at
the School of Civil Engineering of the National Technical University of Athens (NTUA)
• THE NINE DEVELOPMENT BANDS (9DBs) – A CONCEPTUAL FRAMEWORK AND GLOBAL
THEORY FOR WASTE AND DEVELOPMENT by Andrew D Whiteman.
• Generation of infectious waste during the COVID-19 pandemic: the case of a Brazilian hospital by Marcos Paulo Gomes Mol.
• Stakeholders’ participation in environmental regulation: A case study of the sectoral agreement of packaging reverse logistics in Brazil by Alexandre Neves Marques Pereira.
• LCA and LCC of dried and shredded Food Waste as an alternative fuel for the cement industry by Konstantina Papadopoulou.
• WEEE treatment and system management in Italy and Serbia: A comparison by Isidora
Berezni.
• Enzymatic Textile Recycling – Best Practices and Outlook by Andreas Bartl.
• Provision of Extended Producer Responsibility (EPR) system for products packaging: A case
study of Iran by Haniyeh Jalalipour.
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Open burning: A Global Challenge. A global priority?
Moderator: Hazel Ingham, Programme Manager - Safer End of Engineered Life at Engineering X, Royal Academy of Engineering
The uncontrolled burning of solid waste takes place worldwide, particularly in low- and
middle- income countries where collection and disposal systems are often poor or completely absent. This under-discussed practice has severe health impacts for waste workers and
communities. Furthermore, open burning produces a wide range of atmospheric emissions
that could contribute substantially to anthropogenic climate forcing (with estimates of a
scale equivalent to 2-10% of global CO2eq emissions: double the impact of aviation), but still
attracting a negligible fraction of the attention and finance of other climate change aspects.
In this session, Dr Costas Velis and Ed Cook, authors of the Engineering X Global Review on
Safer End of Engineered Life will discuss their major research study that highlighted this
issue and then discuss with panel members the dangers of this practice, as well as possible
solutions.

Go to the programme overview

Plastic Pollution Calculator Outlook: How Reliable Baselines Can
Inform Effective Change
Moderator: Dr. Costas Velis, Lecturer at Ressource Efficiency Systems, University of Leeds
and Marine Litter Task Force Chair
Plastic pollution Is a growing challenge that is impacting us on a global level. In response
to this, ISWA, in collaboration with the University of Leeds, have developed the ISWA Plastic
Pollution Calculator that analyzes local solid waste management systems coupled with socioeconomic, geographic, and meteorological factors. The calculator provides valuable data
that can quantify the pathways and further specifics of plastic pollution sources. This powerful tool enables local decision makers, NGOs, and international organizations help turn off
the tap on marine litter.
Joi Danielson, Partner: SYSTEMIQ: Bali, Indonesia
Dr Pham Ngoc Bao, Deputy Director – Institute for Global Environmental Strategies (IGES)
– ngoc-bao@iges.or.jp
Dr Josh Cottom, Research Fellow, University of Leeds Janet Salem, Economic Affairs Officer, Innovation for Circular Economy at United Nations
Andrew Charles, Senior Urban Development Specialist at United Nations ESCAP
Aditi Ramola, ISWA Technical Director
Gabriela Otero, ABRELPE Technical Coordinator Gunilla Carlson, Organisation Member Respresentative ISWA Board and Director of Public
Affairs & International Relations at South Scania Waste Company

Go to the programme overview

The circular economy: pathways to 2030 and myths that surround
the transition
Moderator: Daan van den Elzen, Chair ISWA Young Professionals Group and Advisor Waste
Collection & Re-use City of Rotterdam
ISWA’s Young Professionals Group organises a yearly Online Conference. This year’s edition
focused on the pathway towards 2030: the transition towards a circular economy. Many
young professionals sent in their abstracts and special session proposals and took part in
the conference. During this session, a selection of presenters will share their presentation
and zoom in on some of the aspects that are important in the transition towards the circular
economy and how to give a voice to those around the world that are currently not heard
from a waste management perspective.
The session will be closed with an introduction to the YPG’s flagship project for 2021. The
flagship project “That’s Rubbish!” aims to debunk myths that are present around the world
of waste management and the circular economy. This part of the session is aiming to be an
interactive session, so make sure to tune in!

Go to the programme overview
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Keynote Speakers - Moderators

Andreas Andreopoulos, Emeritus Professor, NTUA
Georgios Angelopoulos, Professor, University of Patras
Aida Anthouli
Björn Appelqvist, Chair ISWA Scientific and Technical Committee (STC) and Head of Department Waste Management and Site Solutions at Ramboll Environment & Health
Konstantinos Aravossis, Secretary General of Natural Environment & Water at the Greek
Ministry of Environment and Energy
Dionysia-Theodora Avgerinopoulou, Hellenic Parliament, Environmental Com., Chair
Andreas Bartl, Senior scientist at TU Wien
Martin Brocklehurst, ISWA Europe Group,Chair of the Midlands Region Chartered Institution of Waste Management (CIWM)
Tom De Bruyckere, Co-founder and managing partner of Belgian independent PR consultancy Mind the Gap. Chair of the Working Group Communications and Social Issues
Koen Coppenholle, CEO, CEMBUREAU (The European Cement Association)
Dimitris Dermatas, ISWA Editorial Group - Professor, National Technical University of
Athens
Ian Dudding, London Borough of Camden
Jacob Duer, President and Chief Executive Officer of the Alliance to End Plastic Waste
Daan van den Elzen, ISWA YPG Chair
Sokratis Famelos, f. Deputy Minister of Environment & Energy, MP
Carlos Silva Filho, President International Solid Waste Association
Jane Gilbert, Chair ISWA Biological Treatment of Waste Working Group & consultant at
Carbon Clarity
Emmanuil Grafakos, Secretary General of Coordination and Waste Management, Ministry
of Environment and Energy
Katherine-Joanne Haralambous, Professor, National Technical Univ. of Athen
Christophe Cord’Homme, Vice chair ISWA Working Group Energy Recovery and Director
of Business & Product Development of the CNIM Group
Sahadat Hossain, Professor of Civil Engineering Department at the University of Texas at
Arlington
Nicolas Humez, Chair of the Working Group on Hazardous Waste (WGHW) and Regulatory
Affairs Director for SARP Industries.
Georgios Iliopoulos, Vice-President, Hellenic Solid Waste Management Association
Hazel Ingham, Programme Manager - Safer End of Engineered Life at Engineering X, Royal
Academy of Engineering
Alexandros Katsiamboulas, President Hellenic Solid Waste Management Association
Konstantina Kolokotroni, Ministry of Development and Investments
Dimitrios Komilis, Professor, Democritus University of Thrace
Konstantinos Konstantinou, General Manager of the Business Council for Sustainable
Development / Hellenic Federation of Enterprises
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Katia Lasaridi, Professor and Head of the Department of Geography at Harokopio University
James Law, Vice President SCS Engineers, Chair Closing Dumpsites Task Force & ISWA
board organisation member representative
Michael Lenaghan, Environmental Policy Advisor, Zero Waste Scotland
Maria Loizidou, Professor, National Technical University of Athens
Andreas Loukatos, Vice-President, Hellenic Solid Waste Management Association
Ana Loureiro, ISWA country representative and Communication Director of EGF
Yiannis Maniatis, f. Min. Environment & Energy, Ass. Prof. Univ. Piraeus
Antonis Mavropoulos, Former ISWA President and CEO of D-Waste
Evangellos Michalopoulos, Member of the Board, Hellenic Solid Waste Management Association
Nicolas Moussiopoulos, Professor, Aristotle University of Thessaloniki
Konstantinos Naoum
Edward Newman, Political scientist and Professor of International Security at the School
of Politics and International Studies
Georgina Nitzche, Coordinator for WOW! MSc in Sustainable Development and Climate
Change and specializes on development management and communication.
Sandra Mazo-Nix, CCAC Waste Initiative Coordinator, Climate and Clean Air Coalition Secretariat
Iraklis Panagiotakis, General Manager of ENYDRON and Environmental Manager of AECOM
Antonios Papadakis, Secretary General, Hellenic Solid Waste Management Association
Panagiotis Papadeas, Environmental & Quality Director, Titan Cement Group
Agamuthu Pariatamby, ISWA Editorial Group - Head of the Center for Research in Waste
Management
Maxime Pernal, Policy Officer, Confederation of European Waste-to-Energy Plants
Jordi Pon, Regional Coordinator for Chemicals, Waste and Air Quality of the Latin America
and the Caribbean Office, UN Environment Programme
Joachim Quoden, Chair of the ISWA Working Group on Governance and Legal Issues &
Managing Director of EXPRA
Arne Ragossnig, ISWA Vice-President and Managing Partner of Ecoconsultants
Marco Ricci, Circular Economy Expert & vice chair ISWA Biological Treatment of Waste
Working Group
Anne Scheinberg, Global Recycling Specialist, Chair ISWA WGRWM, CALC project leader
Martin Schlummer, Principal Scientist at Fraunhofer IVV
Maimunah Mohd Sharif, Executive Director of the United Nations Human Settlements
Programme (UN Habitat)
Olga Skiadi, Coca-Cola 3E - Enviornmental Manager for Greece and Cyprus
Maria Spyraki, Member of the European Parliament, Member of the Industry, Research and
Innovation Committee
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Johnny Stuen, Chair of the ISWA Working Group on Energy Recovery and director of Production at the Waste Management Agency in the City of Oslo
Nao Takeuchi, Waste Management Expert, UN Habitat
Horacio Terraza, Lead Urban Specialist for the Latin American región of The World Bank
Maria Tsakona, Chair ISWA Task Force Women of Waste and International Waste Management Consultant, Senior waste and marine litter expert of GRID-Arendal, Norway
Christos Tsompanidis, PARTNER at ENVIROPLAN SA
Petros Varelidis, Ministry of Environment & Energy Costas Velis, Lecturer in Ressource Efficiency Systems, University of Leeds and Chair of
ISWA Marine Litter Task Force Chair
Ine De Vilder, Research Scientist at Centexbel
Goran Vujic, ISWA board member for the Regional Development Network covering the
Southeast Europe, Middle East and Mediterranean Region
Anne Woolridge, Chair ISWA Working Group on Healthcare Waste (WGHCW) and Chief
Operating Officer for Independent Safety Services Ltd
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