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BACKGROUND
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The Greek Government asked the
European Commission (EC) for
support in specific areas (including
the improvement of municipal waste
management, regulatory issues of
the waste sector, the management
of specific waste categories) in
order to raise the quality and
quantity of recycling, to improve
data quality and to effectively
use economic instruments. To
achieve the afore-mentioned goals,
the Deutsche Gesellschaft fur
Internationale Zusammenarbeit
GmbH (GlZ) provides “Technical
support for the implementation of
the National Waste Management
Plan (NWMP) of Greece” from 2018
to 2020. The project is funded
by the European Union (EU) via
the Structural Reform Support
Programme (SRSP) and the German
Federal Ministry for Environment,
Nature Conservation and Nuclear
Safety (BMU), and implemented by
GlZ and the Hellenic Ministry of
Environment and Energy (YPEN),
in collaboration with the European

Commission.

GlZ commissioned BlackForest

Solutions GmbH (BFS) which
formed a consortium including
international and national

experts from envero GmbH, INFA
GmbH, Ressource Abfall GmbH,
BlackForest Solutions GmbH and
|.Frantzis & Associates Ltd. to
provide specific technical expertise
to GIZ and YPEN from July 2019
to July 2020 by supporting four
areas of intervention (Al) linked to
the optimization of municipal waste
management in Greece. The areas
of intervention are:

1. SEPARATE COLLECTION OF
MUNICIPAL WASTE

2. IMPROVEMENT OF COST
ACCOUNTING IN MUNICIPAL
WASTE MANAGEMENT

3. USE OF ECONOMIC
INSTRUMENTS FOR WASTE
MANAGEMENT

4. SEPARATE COLLECTION OF
BIO-WASTE

OPTIMIZATION OF THE MUNICIPAL SOLID WASTE MANAGEMENT IN GREECE

POLICY-MAKING CAPACITIES

A) TECHNICAL CAPACITIES

AREA OF INTERVENTION 1:
SEPARATE COLLECTION OF MUNICIPAL
WASTE

AREA OF INTERVENTION 4:
SEPARATE COLLECTION OF BIO-WASTE

B) ECONOMIC CAPACITIES

AREA OF INTERVENTION 2:
IMPROVEMENT OF COST ACCOUNTING
IN MUNICIPAL WASTE MANAGEMENT

AREA OF INTERVENTION 3:
USE OF ECONOMIC INSTRUMENTS
FOR WASTE MANAGEMENT

Categorization of Area of Intervention
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The present final report “Guide on
separate collection of municipal waste
in Greece” was prepared as the final
deliverable for Al 1 of the contact
‘Optimizing municipal waste management
in Greece - introducing effective separate
waste collection and cost-accounting, and
making use of economic instruments’.
This study focuses on the guideline for
Al 1 “Separate collection of Municipal
Solid Waste (MSW)” and on an important
question:

“Why apply a separate collection of
important fractions from MSW?”

DISCLAIMER

The purpose of this study is to collect
data and analyse the status of separate
collection of municipal waste in Greece in
order to develop step-by-step guidelines
for separate collection and recovery
of municipal solid waste for different

municipal contexts. Recommendations
will be drawn on decision- making
tools, upscaling and replication,
citizens engagement and incentives,

and informal sector integration, while
concrete proposals on the improvement
of legislation and regulations will be also
provided.

BlackForest Solutions GmbH has taken
due care in the preparation of this report
to ensure that all facts and analyses
presented are as accurate as possible
within the scope of the study.

This report was partially funded by the
European Union. The views expressed
herein can in no way be taken to reflect the
official opinion of the European Union.

Reproduction is authorized, provided the source is acknowledged.
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1. Executive Summary

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, which will apply in all
Member States, including Greece. Greece
is 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%) and
especially compared to the EU recycling
targets for 2025, of 50% recycling of
municipal waste (the Year 2025 is set for
Greece under the five-year prolongation
the country secured in getting to achieve
this aim) and 2035, of 65% recycling of
municipal waste.

Within this framework, the “Guide on
separate collection of municipal waste in
Greece” is intended to guide the Greek
Government and mainly the municipalities
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. Furthermore, this
guideline is intended to facilitate the
discussion on the topic, to name decisive
key figures, to support the examination of
optimisation possibilities and to provide
information on the onward procedure.

Which approach the Guideline s

following?

Based on the developed methodology, this
guideline is describing a recommended
step-wise approach for each waste
stream considering an evaluation of their
settlement structure (urban, rural, island)
and performance criteria under which
the municipalities will identify themselves
in lower, medium or advanced status.
The recommendations are suited for the
Greek context and were derived from an

extensive literature review, as well as from
international, European and national good
practices.

What is the status of separate collection
in Greece and the proposed stepwise
approach?

Separate collection of bio-waste is almost
non-existent in Greece, with only a few
piloting projects running. The average
municipal waste composition in Greece
is about 44% organic which leads to a
potential of about 223 kg/(cap x yr) for
bio-waste.

Dry recyclables’ separate collection
of municipal waste in Greece is mainly
applied to packaging through the existing
Extended Producer Responsibility (EPR)
Systems and the PRO’s operating in the
country. That includes the collective
HERRCO, Rewarding Recycling S.A. and
the individual system AB Vassilopoulos.

Separatecollectionof paperand cardboard
packaging is being performed through
the existing Producers Responsibility
Organisation (PRO) with the printed paper
being included in HERRCO'’s due to the
lack of an established EPR. The average
waste composition in Greece contains
about 22 % paper (sum of non-packaging
and packaging paper), which leads to a
potential of about 112 kg/(cap * yr) for
paper.

Plastic is a challenging waste fraction due
to the several types of plastics available
in the market, along with the hazardous
environmental impact of plastics. The
average waste composition in Greece
contains about 13.9 % of plastic waste
which leads to a potential of about 70 kg/
(cap x yr) for plastic waste.

In terms of metals, separate collection
is relatively easy as it can be efficiently

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE
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separated by the existing sorting/recovery
technologies, nonetheless, impurities are
occurring especially in treatment facilities
dealing with mixed waste. The average
municipal waste composition in Greece
consists of about 3,9 % of metals (sum
of non-packaging and packaging metals)
leading to a potential of about 20 kg/(cap
x yr) for metals.

Lastly, a separate collection of glass
is already establishedas a single waste
stream collection, through the “blue bells”
containers and the other PRO’s means
of collection in an effort to improve the
low recycling rates. The average waste
composition of the country contains
about 4.3 % packaging glass, leading to
a potential of about 22 kg/(cap x yr) for
packaging glass.

A step-wise approach is given for each
fraction which in general concludes that
for the first-year municipalities under the
“advanced” categorisation should keep
running the awareness campaigns, while
for municipalities under “medium” and
“lower” status should intensify their bins
network orin the case of biowaste consider
the initiation of a “pilot” project within the
Greek context based on international and
Greek experiences. Within the next two to
three years, the status of the municipality
should be re-evaluated and the measures
to be reconsidered based on the new data
under the evaluation table, and the new
measures to be undertaken accordingly.
For bio-waste municipalities not identified
as “advanced” should extend their
pilot schemes (if implemented) until full
coverage is achieved.

Within this guide, a separate reference
to the optimisation of collection and
awareness campaigns is given. Some
of the key recommendations for the
optimisation of collection include that
for biowaste, brown bins of 120 litres to
240 litres are mostly recommended for
urban housing areas, and in rural areas,

80-litre brown bins might be necessary
in combination with home composting.
For dry recyclables, it is highly
recommendable to split the co-mingled
collection system of packaging, into four
different collection streams, one per each
fraction, with the collection bins, to be
easily identifiable with specified colouring.
Lastly, the importance of the closed lids
of the containers is emphasised, to secure
the quality of the collected material,
especially for paper and cardboard.

The cost of collection depends on the
aspects of the applied waste management
system. For biowaste, the cost of
collection is expected to increase while
for dry-recyclables to decrease as it is
relevant to the quantity and quality of
both the recyclable and residual waste to
be collected.

Lastly, awareness campaigns should
be increased and intensified by the
municipalitiesinadditionand collaboration
to the EPRs campaigns and should include
actions in public markets, schools and
Civic Amenity Sites, while utilizing social
media and other modern approaches is
strongly recommended.

What are the key recommendations at a
national level?

. The Ministry of Environment and
Energy should support and facilitate
the adoption of the new EU Circular
Economy  Package in  National
Legislation including new calculating
methods for recycled quantities.

[I. The Ministry of Environment and
Energy should consider the re-
establishment of the landfill tax or the
revision of the circular economy levy
to increase it from 10 euros per tonne
to above 50 euros per tonne based on
international practices.

[11. Calculations concerning total

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE
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produced, reused and recycled waste
quantities should be provided on an
annual basis for at least the upcoming
six (6) years, which will have to be in
accordance with the EU target rates.

IV.Incentives should be provided such
as the imposition of fines in non-
compliance cases including non-
economic incentives. Furthermore, the
revenues from the circular economy
levy should be utilised into enhancing
separate collection schemes (bins,
trucks, awareness campaigns).

V. The encouragement and support of
piloting projects for bio-waste and dry
recyclables separate collection in rural
areas as well as, as in urban areas
should be promoted through funding.

\

.The simplification if feasible of the
funding procedures for separate
collection projects should be promoted.

What are the recommendations of the
project at a regional level?

[. All 13 Regional Waste management
Plans should be revised in accordance
with the forthcoming updated National
Waste Management Plan and the
overall European targets in a feasible
way.

[I. It should ensure that the submitted
data by municipalities to the FoDSA
are accurate, for example, through the
auditing by an independent third party
to check the reliability of the data. Any
violation should be severely penalised
irrespective to political ideals.

[11.Strong and close follow-up during
implementation is required in relation
to regions and municipalities. Regular
semi-annual meetings should be
arranged in each region about
progress and activities in the area of
separate collection and treatment of
municipal waste with the participation
of  municipalities, FODSAs and
government, as well as the HRA.

4 FINAL REPORT BFS 2020/04-11 GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE

What are the key recommendations of the
project at a municipal level?

VI.

All Local Waste Management Plans
must be revised in accordance with the
forthcoming updated National Waste
Management Plan and the overall
European targets in a feasible way.

. All related costs to waste management

should be identified and through
proper cost accounting using cost-
accountingtools(e.g. the developedfull
cost accounting tool provided by the
second study of the overall GIZ project
“Improvement of cost accounting in
municipal waste management” or
similar tools).

The most appropriate  system
of separate collection to be
recommended in order to bridge the
existing performance gap is to target
waste streams as follows:

a.Bio-waste via door-to-door or
kerbside collection

b. Separate collection of glass should
be applied through bring-system

c.Separate collection of plastic and
metals should be collected via
kerbside collection.

d. All types of paper should be
collected separately via kerbside
collection.

. Containers in civic amenity sites and

in other types of recycling points are
essential.

Local authorities in Islands with high
touristic impact should coordinate with
three to five - stars hotels, restaurants
(for cooked products as part of bio-
waste) and groceries’” markets, for
bio-waste separate collection. It is
advisable to consider the option of a
tourist tax to cover additional costs
for separate collection, new transfer
stations for dry recyclables, and
treatment facilities for bio-waste.

It should be considered the potential
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inter-municipal cooperation,
especially in rural and smaller urban
areas, in terms of efficiency and
feasibility of collection (economies of
scale).

.Additional staff for more efficient

collection and monitoring will be
necessary. A regular exchange
of information amongst waste
management departments in each
Region or on a national level, is
necessary within the same type of

.

AvaxUxAwon
OPTANIKON YAIKON

settlement structure, along with the
set- up of a benchmarking process
concerning the improvement of the
collection efficiency.

The recommended actions and steps might
need adjustment under the individual
specificities of each municipality. The
time until 2025 is short in relation to the
challenges Greece is facing, and as such
the municipalities should start making
changes now!

CAND:

PR o 2
AvaxuxAwon ( AvakUKAWoN
<> OPFANIKON YAIKON ? : < 5 STUCKELGLGIWY

53
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1. ITepiAnun

To 2018 n Evpwmnaiki Evwon (EE) €0eoe
@AOS0E0VG Kal avaTNPOvG OTOXOVG, Yl Ta
enopevadéka(10) uedexanévte (15) xpovia,otn
Siaxeipton anmoPAfTWY, WG UEPOG TOL TTAKETOL
KvxAwkrg Otkovopiag, yia va epappootodv anod
Ola ta Kpdtn - MéNn, ovuneplapfavopévov
kat TG EANGSag. H EANGSa, eivat avTipétwmnn
pe pio onpavtikny mpokAnon, Aappdavovrag
VoYLV Ta Tehevtaia katateBeipéva oTotela
avakdkAwong tov 2017, mov avépxovtal oTo
19% oe obykplon He TOV avTioToto pHéco 6po
™G EE (46%) kat el81kd, wg TPOG TOUG GTOXOVG
avakdkAwong aotikdv amoPAntwy (50%), ya
10 2025 (0 é10G 2025 £€)Xet Tebel pe Paon v
TMEVTAETN TapAtaot, mov éxel eaoalioet 1
EXM\ada, yo va meTvxel To 0TOXO) Kal yla TO
2035 (65%).

Méoa oe avtod 1o mAaioto o «OdnNydg XwpLoTng
oVANOYIG aoTikwv amoPAntwv otnv EAAada»
¢xel oKoTo va mapéxet odnyieg oty EAAnvikn
KLPEPYNOoN Kat Kupiwg 6TouG AJUOVG THE XWPAG,
wg mpog TNV PeAtiwon Twv anodocewv Tovg
otn Slaxeipon amoPATWV Kal 0T XWPLOTH
ovAAoyn amoPArfTwy  (XapTiov, TAAOCTIKOV,
petdAlov,  yvaAiod kat  ProamoPAnTwy),
obpewva pe ta mpotvna g EE. EmmAéov,
avtdg 0 0dnydg anookomel va SlevkoAvvel T
ov(tnon oto Béua ™G Xwplotng cvAloyng,
va mapabéoel kamota kaboploTikd otoyeia, va
vnootnpifel ™ Sepevvnon Twv SvvatotnTwy
BeAtiotomoinong kat va mapéxel TANPo@opieg
OXETIKA HE Ta TEPAUTEPW Prjpata.

ITowa mpoagyyion akolovBei o0 Odnyog;

Me Baon t peBodoloyia mov avamtdyxOnke,
auTOG 0 08NYOG TIEPLYPAPEL LA TIPOTELVOEVT,
Bripa  mpog  Pripampooéyylon, yia  Kkdbe
PELUA AOTIKWV AmOPANTWY, OVUQWVA HE Lot
aloAoynon, mov Aapfdver voyw T Sopn
TWV OWKIOUWV (AOTIKI, AYPOTIKY, VNOLWTIKN)
Kal kpLtipla anodoor| Tovg, Pacet Twv onoiwy
ot dnuot Ba karnyoptomomnBodv oe xapunlo,
peoaio N mpoxwpnuévo eminedo. Ol OLOTAOELG
eivat ovpPatég yla to eAANVIKO TAaioto Kat

npoépxovtal amd pa ektevr) PLpAoypagikn
avaokomnon, kabwg kot amo  debveig,
EVPWTATKES Katl e0VIKEG 0pOEG TIPAKTIKEG.

ITowa eivar n  karaotacn TNG XwPLOTNG
ovAloyng otnv EANada kot i mpotevopevn
TPOCEYYLoN;

Zmv  EAdSa  n xwptot  ovAAoyn
BoamoPAntwy eivat oxedov avOmapkTn, pe
HOAIG HeEPIKA TAOTIKA TIPOYPAUpaTa va eivat
oe egpappoyr. To 44% Tng péong ovotaong
aoTik@v aroPAntwv otnv EANada avtiotouyel
0TO 0PYAVIKO KAAOHA , OV peTappaleTal o€
éva Suvapuko ProamoPfAntwy mepi 223 kIAd avd
KATOWKO KaT £TOG.

H xwptotr) 6uAAoyN Twv ENpav avakuk A doIHwy
(dry recyclables) aotikav amoPAftwv otnv
EMdada  Paowkd  epappoletar, wg  mpog
TIG OVOKELAOIEG, HEOW TWV VPLOTAHEVWV
ovotnudtwy Stevpupévng evBuvng Tapaywywv
Kat Twv Zvotnpudtwv Evalhaktikng Ataxeiptong
(XEA), mov Aettovpyovv otnv xwpa. Avtd
nepthapPdvovv  ta  ZvAAoyikd  ZvoThpata
Evolhaktikng Awaxeipiong (ZZEA) EXAnvikng
Etaipeiag A&lomoinong AvakvkAwong (EEAA)
Kat TNV Avtanodotikn AvakvkAwon, kaBwg kat
10 Atopko Zvotnua EvaAlaxtikng Ataxeiptong
AB Baotlémovlog.

H xwplotr ovAloyn ovokevaclwv and xapti/
XAPTOVL GLANEYETAL HEOW TWV VPLOTAPEVWYV
2EA, pe 10 évtumo Xapti , va ovAAéyetal
anotnv EEAA Aoyw TG éNAetyng eykekpLluévov
2EA. To 22% 1ng péong oVOTAONG TWV AOTIKWYV
amoPAtwv otnv EAAada  avtiotoiei oTo
XapTi/XapTovt (CVVOAO CLOKEVACLWV Kal Wn),
mov petagpaletar oe éva Suvapkd xaptiov/
xaptove mepi 112 kiAd avd KATOIKO KAT £TOG.

To mAaoTikd, wg pevpa amoPArtov amotelel
npoKkAnon efautiag Twv SlaQOPETIKWY TOTIWV
TAQOTIKOV, TIOL vmapxovv Swabéoua otnv
ayopd, kabwg kat Adyw TOL APVNTIKOV
AVTIKTUTIOV TWV TAACTIKWV 0TO TEPIPAANOV.
To 13,9% Tng péong oVOTAONG TWV ACTIKWY
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amoPAitwv oty EAN&da  avtiotoei ota
TAQOTIKA  amoppippata, 7ov  peta@pdletat
oe éva Suvapkomhaotikod mepi 70 KNG ava
KATOLKO KAT €TOC.

Qg mpog ta pétalda, 1 Xwplotrh OLAAOYR
Tovg Oewpeital OxeTIKA €VKOAN, AOyw Tng
duvatdtnTag amoteAeopaTIKOV  StaxwpPLOUOD
TOUG He TG VQLOTAUEVEG — TeXVOAOYieg
Staloync/avaktnong. [Mapora avtd
napatnpeital  mapovoia mpoopifewy, edika
0€ €yKATAOTAOEL;, 0oV Staetpilovtal [KTd
anoPAnta. Ta pétadda amotedovv 1o 3,9% Tng
HEOTIG OVOTAONG TWV ACTIKWY amoPAfTwveTHV
EMada (oUvolo ovokevaodV Kat pn), OV
petagpdletar oe Suvaukd 20 KIA& peTdMwv
AVA KATOLKO KAT'€TOG 0TV XWPA.

Télog, n xwplothy cvAhoyr yvaliod Bewpeitat
non  kabepwpévn  wg  Eexwplotd  pedpa
amoPAfTov  oLANOYNG, , HEOW TWV HTAE
KOOwvwv Kat Ta péoa GLANOYNG Twv AWV
OVOTNUATWY, 0¢ pia TpooTddeta va PektiwOel
70 XapnAo moo0ooTo avakvkAwong . Ta pétalla
armotedovv 10 4,3% TG péong ovOTAONG
Twv aoTikwv anmoPAftwv otnv EANGSa, mov
avTIoTOLYOLV Ot €va SUVAMIKO 22 KIADV avd
KATOLKO KAT €TOG.

Ta k&Be pevpa amoPArTov Sivetat pia otadiakn
TPOoEYYLoT PEATIWONG, IOV OE YEVIKEG YPAUHES
KATAANYEL, OTL KATA TO TPWTO £TOG EQAPUOYNS
oL AfjOL TIOV AVIKOUV OTO «TIPOXWPTHEVO»
eminedo, Oa  mpémel va  ovvexioovv  TIg
ekoTpateieg gvatoOnromoinong. Ot Afpot, mov
KATIYOPLOTIOLOVVTAL, OTa €TIMeSa «{ETPLO» KAl
«xapnAo» Ba mpémel va av€noovv To SikTvo
kadwv N oty mepintwon twv ProanofAfTwy
va egetdoovy TV €vapEn evog TAOTIKOV
TPOYPAUHATOG, e Baon Tig diebveig kat eBvikeég
eumelpieg. Zta emodpeva 2 pe 3 €tn, 1o eminedo
oto omoio Ppiokovtal ot AfjpoL kat Ta HETpaA
Tov éxovv mapet Ba pémet va emave§etalovTat
pe Pdaoet ta véa dedopéva kat e@ocov Sev
vnapxovv allayég oto eminedo oto omoio
Katnyoplomotovvtal, va emave§etdlovrar Ta
pétpa. Tia ta ProandoPAnta, ot Afpot, mov Sev
KATNYOPLOTIOLOVVTAL ~ OTO  «TIPOXWPNHUEVO»
eminedo, Oa mMpEmeL va eMEKTEIVOLV TO TAOTIKO

Toug TpOypappa (av epapuoletal) peéxpt Tnv

TP K&AVYT TOL ATjpov.

210 ovykekplévo odnyo, yivetar Xwplotn
avagopd otnv Peitiwon G ovAAoyng Kal
Twv dpdacewv evaioOnromoinong. Ot Pacikég
npotdoelg  Peitiwong TG OvANOYRG,  yla
Ta PoandoPinta mepthapPdvovy TN Xpron
kadwv 120 Aitpwv kat 240 ATpwV, yla A0TIKEG
TEPLOXEG Kat TwV 80 ATpwV, yla TIG EMAPXLAKES
oe  ovVOLAOUO e EQPAPUOYT  OLKLAKIG
Kopmootonoinong. Ia ta §npa avakvkAwoupa,
ovviotdtal  dlaitepa 0 SLAXWPLOUOG  TOV
UIKTOV GLOTHHATOG GVAAOYHG AVAKVKADOLHWY
OVOKELAOIWV Of TEOOEPA XWPLOTA pevUaTa,
éva yla kdBe pedpa, XPNOLHOTOLWVTAG VKON
avayvwpiotovg kaddovg  kaBopiopévov
Xpwpatog, avd  pevpa.  Téhog, Toviletau
n onuacioc TWV KAEWOTWOV KATAKLWV TWV
TEPLEKTWY, Yl TN Slao@aAonTng moldtnTag
Tov OVAAEXBEVTOG VAIKOD €101Kd, Yl TO XapTi/
XAPTOVL.

To k6oTOG TG oLANoyn¢ edaptatat and Tig
TOPAPETPOVG TOV EPAPUOLOUEVOL CLOTHUATOG
Siaxeiptong amoPAntwv. Ia ta Proamdpinra,
TO KOOTOG OVANOYNG evdéxeTan va avEnBei, evw
yta Ta Aoud avakvkAwotpa va petwdei, kabwg
efaptdtal and Ty moooHTNTA Kat moLdTNTA
T000 TwV CLANEXOEVTWV avakLVKAWOIHwWY, 660
KAl TV LTOAEWWHATIKWV CUUHEIKTWV AOTIKWOV
amoPAnTwY.

Téhog, ot Anpor Ba mpémer va  avEnoovv
KAl  va  EVTATIKOTooovy TG  dpdoelg
evatoOntomoinong, emnpoobeta pe T Spaoelg
Twv ZEA, ov Ba mpémet va cvuneptlapBavovv
kat Opaoelg oe AdikéG ayopég, oxoleia kol
ONUOTIKEG  EYKATAOTAOELS, EVW OLVIOTATAL
1OLaiTepal VoL X pr|OLHOTIOLODY TaL HEGO KOLVWVIKTG
SiTOWOoNG Kt AANEG OVYXPOVEG TPOOEYYIOELG.

IToieg eivar ot kvpleg mpotacelg oe €Ovikod
eninedo;

I. To Ynovpyeio ITepipdArovtog kat Evépyetag
Ba pémet va vootnpiget kat va Stevkolbvet
v vioBétnon tov Néov ITaxétov KukAikng
Owovopiag  otnv  €Bvikry  vouoBeoaia,
OVpUTEPIAAUPAVOHEVOY KAl  TWV  VEWV
pefodwv vmoloylopod TwWV TOCOTHTWV
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AVAKVKAWOTG.

II. To Ymovpyeio Oa mpémer okeprtei TNV
EMAVAPOPA TOV TEAOVG TaQG 1} TNV avdnon
TOV TEAOVG KUKALKNG otkovopiag and 10€/
TOVO, IOV elval Twpa o€ VYNAOTEPN XPEWOT
akolovBwvtag Tig Siebveig mpakTikég (mavw
amno 50€/tovo).

[II.O®a mpémet va dSivoviar oe eTnola
Bdon, ot vmoloylopoi TWV  GLVOAKWV
TAPAYOUEVWY,  ETAVAXPTOLULOTIOLOVHEV®DY
KAl aVOKUKAOVUEVWY TOCOTHTWY Yla Ta
emopeva €&t (6) xpovia ToVAdytoToV, TTov Bat
TIPETEL VA OLVASOLY [lE TOVG OTOXOVG TNG
EE.

IV. @a mpémet va doBobv kivntpa, omwg n
emPON TPOOTILWY OF TEPUTTWOELG U
OLUHOPPWONG ovumepthapfavopévwy Kat
{n owovoKkwy KwAtpwv. Emmiéov, ta
£€0000 amd To TEAOG KUKAIKNAG OLKOVOMiag
Oa mpémet va xpnowomolodvTal,  yia
TV €vioxuon NG Xwplotig OVAAOYNG
(kadot, ATOPPLUUATOPOPAL, dpaoelg
evatoOnromoinong).

V. @a mpémet va mpowOnBovv n evioyvon katn
vnooThpEn TAOTIKOV TPOYPAUUETWY, Yia
Xxwptotiy cuAXoyn BroamofAnTwy Kat Enpwv
avakvkAwotpwy (dry recyclables) td600 o
Ao TIKEG 000 Kal og VItaibpieg meploxég, péow
XpNHaTodOTNONS.

VI.®a mpémnet va amlovoTeuTONY, OTOL €ivat
Sdvvatdv, ot dadikacieg xpnpatodotnong,

yla TpOYpAHHATA XWPLOTHG CVANOYTG.

IToleg eivar ot  kOpleg mpotdoelg o€
TEpLPEPELAKO eTimedo;

I. AvaBewpnon kot twv Sekatpuwv (13)
[Meprpepetaxwy  Xxediwv  Awayeiplong
AnoPAjTwv  obpu@wva pe TOV TPOOEXN
avaBewpnpévo EQviko 2xedtaopuo
Awayeipiong  AmoPAnTov  kat TV
Evpomaikwyv oToXwv {e eQIKTO TpOTO.

II. ®@a mpémet va e§ao@alloTel 1 akepadTTA
Twv nAwbéviwv dedopévwv Twv SNuwv
otovg DoAXA, péow yua mapdderypa,
ave&aptnrov Tpitov pépovg, mov Ba eAéyyet
mvaglomotiatwvdedopévwy. Onotadrmote
napafiaon mpEmel va TIHWpPEITAL aLoTNPa,
avegaptnTa and Tig TOMTIKEG TTPOTEYYIOELG.
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I1I.

Amauteital Loxvpn Kol oTeVH
napakohovBnon katd Tnv epappoyn, oe
OX£0T UE TIG TIEPLPEPELEG KAl TOVG STIHOVG. e
kaBe meploxn Ba mpémet va Sopyavwvovtal
TAKTIKEG efapnviaieq OLVAVTHOELG OXETIKA
pe TNV mpoodo kat TG SpacTnpLOTNTEG
OTOV Topéa TNG XwpPLOTAG GLAAOYNG Kal
enegepyaciag  aotkwv amoPAntwv e
™ ovppetoxn Onuwv, GoAXA kat TG
Kvpépvnong, kabwg kat tov EOAN.

IToweg eivar ot kOplLeg MPOTACELS OE TOTIKO
eminedo;

L.

II.

III.

Ola  ta Tomkd Zxédia  Atayeiptong
AmnoPArtwy Ba mipénet va avaBewpnBoiv pe
Bdon tov mpooeyr avabewpnuévo EOviko
Zxedtaopo Atayeiptong AmoPAfTwy Kat Twv
Evpwnaikwv oTOXwV [e EPIKTO TPOTO.

Oleg ot oxetkég  damdveg,  yla
™ Owyeipion  Twv  amofAqrwv  Oa
npémel  va  mpoodopilovtar  kat  péow
KATAAANANG  AOYLOTIKNAG  KOOTOAOYNONG
XPNOLHOTIOLWVTAG epYaleiat KOOTOAOYNONG
(yra mapadetypa to aventuypévo epyaleio
TAPOVG KOOTOAOYNONG TOV  TAPEXETAL
and TN Odevtepn UEAETN TOL OUVOAMKOD
¢pyov GIZ «Bektiwon tng KooToAdynong
otn Suaxeipion aoTikwv amoPfAnTwv» 1
TapopoLo epyaleia).

To xataAAnAOTEPO OVOTNHA  XWPLOTHG
OVANOYHG, TOV  OUVIOTATAL, Yl va
yepupwOei To vtdpyoV kevo anddoong eivat
va otoxevBovv Ta pedpata amoPAnTwy, wg
e&gnge:

a) Bio-amopAnta péow ovlhoyng amd
nOpTA Og MOPTA 1 CVOTNHA CVAAOYAG 0T
nelodpopia.

B) H xwptot cuAloyn Tov yvahiov mpémet
va e@appoletal péow TOL CLOTHUATOG
OVANOYNG O€ KEVTPIKOVG KAGOUG.

y) H xwpioti ovAAoyrn mAaoTikov kot
petdMwv Ba mpémet va ovAAéyeTal pHéow
OVOTHRATOG OLANOYNG 0Ta TTECoSpOLLa.

8) Oha ta &idn xaptiov / xaptoviov Oa
TIPEMEL VA CUANEYETAL XWPLOTE  UEOW
OVOTHRATOG OLANOYNG 0Ta TTECoSpOLLa.

IV. Kddotoe dnpotikd mpdotva onpeiakat Ao



VL
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onueia avakvkAwong eivat amapaitnTa.

V. Ot Tomikég apxég oTa Vnotd pe vynlo
TOoUpLOTIKO  avtiktvmo  Oa  mpémer  va
ovvepydfovtar pe  Eevodoyeia  TpLOV
¢wg TEVTE AOTEPWY, eoTaTOpla (Yl
payetpepéva polovta  wg  UEPOG  TWV
BoamoPAtwy) kot ayopés  eldwv
OTWPOTIWAEIOL, yla TN XwPLoTH oLAAOYN
BoamoPAntwy. Oa pmopovoe va Tebei n
eTPOAN £VOG TOVPLOTIKOV QOPOV, Ylot TNV
KAALYN TPpOoheTwy Samavawy NG XwpLoTng
OVAAOYNG, VEOUG OTABHOVG HETAPOPAESG Yia
ENpd  avaKVKAWOIHA KOl EYKATAOTAOELG
enegepyaoiag floamoPAntwy.

Oa pmopovoe va efetaotei n SuvardtnTa
Swadnuotikng ovvepyaociag, eldikd  oe
TEPLOXEG TNG emapyiag Kol HIKPOTEPES
QOTIKEG  TEPLOXEG, WG TPOG TNV
QTMOTEAEOUATIKOTNTA KAl TN OKOTUHOTNTA

GECA

G oLVANOYTG (otkovopia KAipakag).

VILOa xpelaotel mpoobeto  mpoowmikod
yla o amoTeAEOHATIK]  GLANOYN
KaumapakoAovOnon. Mia TAKTIKT
avtallayn TANpo@oplwv  pETald  Twv
TUNHATWV Staxeiptong amoPARTwY
oe kabe Tmeppépela 1 ot eBvikod
eninedo, eivar amapaitnTn, pall pe T
Snpovpyia pag Stadikaciag oLYKPLTIKAG
agloAoynong oxetkd pe ™ Beltiwon g
ATMOTEAEOUATIKOTNTAG TNG CVANOYTG.

Ou mpotewvopeveg evépyeleg  kat  Prjpata
evdéyetal va xpetalovtal Tpocapuoyn, (e
Bdon Tig raitepa xapaktnplotikd kabe Snpov.
O xpovog ¢wg to 2025 &ivar oOVTOHOG OF
oxéon pe TV TPOKANCN, TOV avTipeTwiCeL N
EX\Gda kat wg ek TovToL Ot dnpot xpetdletal
va §ekvijoovv Tig allayég topal

inds Ko!
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2. Introduction

10

In Greece, waste management is mainly
limited to collection and landfilling,
despite the country’s efforts in the past
years for more capital-intensive options
of treatment. The predominant way of
collection of recyclables in a municipal
level is based on a co-mingled system
for paper, plastic and metals with only
a limited number of municipalities
implementing separate collection of
waste (e.g. Halandri, Kozani, Vari-Voula-
Vouliagmeni, Vrilissia).

Separate collection of individual waste
fractions is seen as a pre-condition for
fostering high-quality recycling and high
recycling rates. Thus, the European Waste
Framework Directive (WFD) sets the
general requirement of separate collection
and obliges the Member States (MS) to
take measures to promote high-quality
recycling, and set up separate collection
systems for the dry recyclables (paper,
metal, plastic, and glass), and bio-waste
by 2023.

Despite the transposition of all EU
Directives in the Greek legislation
including setting-up targets for separate
collection since 2012, it non-the-less
lacks in implementation.

2.1 OBJECTIVES OF THE STUDY

This guideline is intended to facilitate the
discussion of the topic, to name decisive
key figures, to support the examination of
optimisation possibilities and to provide

1 Article 11
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information on the onward procedure.
Recommendations  for  action and
procedures are included for the main dry
recyclables and biowaste.

This study aims to develop a step-by-step
guideline for Greek municipalities, based
on the current recycling system, on how
to set up and enhance separate collection
of the main five (5) fractions (bio- waste,
paper, plastics, metals, and glass).

[t should be noted that the
recommendations of this guide are to be
used as guidelines to be adjusted to the
specificities of each municipality, on which
the municipalities can base their separate
collection schemes.

Lastly, the guide is based on international
experience  from several countries
and strong knowledge of the Greek
circumstances including other reports and
previous guidelines in these areas of waste
management.

2.2 RECYCLING AIMS EU & GREECE

With the adoption of the WFD of the
European Commissions (EC) Directive
2008/981, recycling targets have been
set for all MS for 2020. This Directive
was recently revised in 2018 under the
new Circular Economy package by the
2018/851/EU Directive introducing more
ambitious recycling and re-use targets
up to 2035 as portrayed in Figure 11
(European Commission, 2019).
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Figure 1: EU Targets for recycled and re-used municipal waste (European Gommission, 2019)

TARGETS FOR RECYCLED AND RE-USED MUNICIPAL WASTE PER YEAR

55%

2020 2025

65%

2030 2035

The Landfill Directive 1999/31 set a target
of 35% of biodegradable waste, (based to
1995 produced quantities), being landfilled
by 2016. The Directive has recently been
revised under the 2018/850/EU Directive,
setting stricter landfill restrictions obliging
MS to landfill up to 10% of the total
generated municipal waste, in 2035, while
banning from landfill separately collected
waste suitable for recycling and recovery,
including biowaste.?

In regards to packaging waste, the
packaging waste Directive 94/62/EC as
amended by 2004/12/EC Directive laid
down a recycling target of a minimum
55% and maximum 80% by weight of
packaging waste by 2008, and targets
on separately collected package waste
fractions as illustrated in Figure 223, The
colouring of the following graphs for each
waste stream is according to the indicative
by the National Waste Management Plan
(NWMP) colouring of the collection bins:

Figure 2: EU Targets for packaging waste by 2008 (European Commission, 2019)

TARGETS FOR PACKAGING WASTE BY 2008*

50%

Metals

22,5%

Plastics

15%
Wood

*By derogation Greece, Ireland & Portugal had extension until until 2011.
New, at the time, Member States until 2012 & 2015

YEAR (2020)

2 Article 1 (4d) and (4b)
3 2004/12/EU - Article 6 (1d) and (1e)
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The packaging waste Directive was also
recently amended in 2018 by Directive
2018/852/EU, included in the Circular
Economy Package, setting re-use and
recycling targets for 2025 and 2030 of

65% and 70% by weight respectively.
Additional targets are set for 2025 and
2030 per packaging material, as presented
by Figure 33 and Figure 44,

70%

Ferrous
Metals

Aluminum

YEAR (2025)

TARGETS FOR PACKAGING WASTE BY 2025

50% 50%

Plastics

Figure 3: EU Recycling targets hy 2025 for packaging waste (European Commission, 2019)

TARGETS FOR PACKAGING WASTE BY 2030

80%

Ferrous
Metals

Aluminum

YEAR (2030)

60%
55%

Plastics

Figure 4: 2030 Targets for packaging waste (European Commission, 2019)

Additionally, the amended WFD Directive
offers, to MS with more than 60% rate of
landfilled municipal waste (in regards to

4 2018/852/EU - Article 1 (5)
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2013 waste quantities), a deferment of
application for five (5) years. The interested
MS need to notify the Commission of the
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postponement at least twenty-four months
before the set deadlines (2025, 2030,
2035) by submitting an implementation
plan.® The extension was granted in 2019
to ten (10) MS including Greece (European
Commission, 2019).

By 31st December of 2021, member states
shall submit a report to the commission

transposed all the required Directives
to its’ legislation. In 2015 the Greek
government, through the drafting of the
country’s new NWMP, set targets for 2020
in an attempt to improve the country’s
waste management efficiency (Table 1).
According to the existing NWMP, out of
the 5,780,000 tn of Municipal Solid Waste
(MSW)/yr, expected to be generated,

on the implementation of this article as it
relates to municipal waste and bio-waste,
including the material and the territorial
coverage of separate collection and any
derogations under paragraph 3.

50% needs to be diverted from landfills
and treated in Mechanical Biological
Treatment (MBT) facilities, while 50%
should be recovered through separate
collection, according to the NWM Plan

The Greek Government complying with (NWMP, 2015).

the European Unions (EU) obligations has

Table 1: 2020 Targets based on National Waste Management Plan (NWMP, 2015)

2020 TARGETS BASED ON NWMP
RECOVERY THROUGH

RECOVERY THROUGH SEPARATE

COLLECTION MBT FACILITIES LSS
COLLECTED
TOTAL SORTING
QUANTITIES THROUGH MBT INPUT RECOVERY LANDFILLING
MATERIAL PRODUCTION AT SOURCE
(tn/yr) RATE (%) SEPARATE COLLECTION (tn/yr) (tn/yr) (tn/yr)
(tn/yr)
Bio-waste 2,560,500 40% 1,024,200 1,536,300 | 1,024,200 512,100
Paper 1,283,200
Plastic 803,400 o
(]
65% 1,664,325 896,175 256,050 640,125
Metal 225,400
Glass 248,500
Wood 265,800 50% 132,900 132,900 79,740 53,160
Rest
93,200 70% 65,240 27,960 4,660 23,300
Recoverable
Others* 300,000 0% 300,000 300,000
Total 5,780,000 50% 2,886,665 Bio-waste | Bio-waste Bio-waste

*Informal sector - waste pickers/scavengers

Greece, of being at risk of missing the
2020 target of 50% preparation for re-use/
recycling of municipal waste (European
Commission, 2018).

Despite the ambitious targets set by
the government, in 2018 the European
Commission (EC) published an early
warning for fourteen (14) MS, including

5 Directive 2018/851/EU - Article 1 (12), (d)
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In due to the fallout of the NWMPs 2020
targets, in 2019 the Ministry announced it’s
intention to review and revise the NWMP
and its set targets, in order to reflect more
accurately the country’s existing situation
(YPEN, 2019). The revised NWMP is
expected during the first semester of 2020
and according to which the Regional Waste
Management Plans (RWMP) and the Local
Waste Management Plans (LWMP) will be
revised.

2.3 CRUCIAL STAKEHOLDERS - ROLES
AND RESPONSIBILITIES

In Greece, various authorities and entities
are involved in waste management.
The main stakeholders and their main
responsibilities are:

« Ministry of Environment and Energy
(YPEN) - the main governmental
authority responsible for the
development of environmental and
waste management policy in Greece
(NWMP, 2015; Presidential Decree
(PD) 132/2017 - Government
Gazette 160/A/30-10-2017).

« Hellenic Recycling Agency (HRA) - a
public interest, non-profit private
entity supervised by the Ministry
of Environment and Energy. Its
main objective is the development,
planning  and implementation
of policy for the recycling and
recovery of waste (“Alternative
Waste Management” in Greek)
such as packaging, packaging
waste and other products, as well
as the planning and implementation
of preventative measures. It is
the authority under which all the
Extended Producer Responsibility
(EPR) schemes are being authorised
and monitored (NWMP, 2015; HRA,
2019).

. Solid Waste Management
Association (FODSA) - the regional
non-profit  waste  management
entities  responsible  for the

FINAL REPORT BFS 2020/04-11

development, implementation and
monitoring of the RWMP. They
are constituted by municipalities
within each Region and can be
either state-owned or anonymous
enterprises under Public-Private
Partnerships. They are also
responsible for implementing the
waste management pricing policy
to the municipalities depending
on the collected waste and the
implemented  treatment (Laws
4042/2012, 4071/2012, as
amended by Law 4555/2018 -
Article 225 - 231).

Municipalities - the local authorities
responsible for the implementation
of waste management through the
development and implementation
of LWMPs following the guidelines
and targets of RWMP and therefore
of the NWMP. Amongst their
responsibilities is the development,
planning and organisation of
waste management within their
jurisdictional  limits, collection
of waste, forming contracts with
EPR schemes, or developing their
own separate collection system,
based on the RWMP requirements,
and obligations (NWMP, 2015;
Law 4071/2012 - Article 6 and
4555/2018 - Article 228).

EPR schemes and Producers
Responsibility Organisations
(PRO) - sector-wise  mainly
private organisations constituting
of producers liable under the
Extended Producers Responsibility
policy regarding their financial and/
or operational responsibility for
the management of the generated
by the consumers waste from their
products. The “producer” term
refers to manufacturers, sellersand/
orimporters of any product entering
the market (OECD, 2019); (HRA,
2020). In Greece regarding MSW
operate four (4) PROs - HERRCO,
Antapodotiki (Rewarding Packaging

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE



According to 2017 data from the European
Statistic Agency (Eurostat), Greece’s latest
recyclingrateisupto 19%, much lower than
the EU average of 46% (Eurostat, 2017).
Greece generated 5,415,000 tonnes of
municipal waste, of which about 80% were
landfilled, about 15% was recycled and
5% was composted through MBTs and
separate collection systems implemented
nationwide. This has raised concerns
about whether Greece will be able to
reach the targets, as aforementioned, by
the European Commission.

Recycling) and AB Vassilopoulos
- managing dry recyclables and
especially packaging material and
KEPED - managing used oil.

Detailed information on all the involved
stakeholders in waste management in
Greece is being provided in Annex 1.

2.4 ACTUAL SITUATION CONCERNING
WASTE QUANTITIES IN A BRIEF

The current state of waste management in
Greece constitutes a significant challenge
for the Greek government in its attempt to
attain the targets set by the EU and the
NWMP as adopted in 2015.

Concerning Greece’s packaging waste,
the available data are shown in Tables 2a
and 2b.

Table 2a: Total Quantities of Greece’s waste (per specific stream) recycling and recovery for 2017
(YPEN, 2019)

Other forms of Total recycling Energy recovery Total recovery

Material recycling*

Materials (tonnes) recycling (tonnes) (tonnes) (tonnes) (tonnes)
Glass 34,531 0 34,531 0 34,531
Plastic 81,701 0 81,701 12,600 94,301
Paper/ 551,132 0 551,132 8,400 559,532
Cardboard ’ ’ ’ ’
Metal 64,628 0 64,628 0 64,628
Wood 3,200 7,600 10,800 2,200 13,000
Organics 224,603 0 224,603 36,000 260,603
Total 950,824 7,600 967,395 59,200 1,026,595

*Including composting

Table 2b: Quantities of Greece’s packaging waste generation and recovery for 2017 according to the
report for Packaging Waste Directive (YPEN, 2019)

Packaging

Material

Materials waste generation recycling* Other forms of Total recycling Energy recovery Total recovery
(tfnnes) (to‘:mesg) recycling (tonnes) (tonnes) (tonnes) (tonnes)

Glass 95,800 34,500 0 34,500 0 34,500
Plastic 188,200 77,860 0 77,860 12,600 90,460
zz‘r’g;/oard 357,400 355,790 0 355,790 8,400 364,190

Aluminum 21,700 7,250 0 7,250 0 7,250
Metal

Steel 64,800 53,700 0 53,700 0 53,700
Wood 53,000 3,200 7,600 10,800 2,200 13,000
Total 34,500 532,300 7,600 539,900 23,200 563,100

*Including “other” according to the report submitted for Packaging Waste Directive (94/62/EC)
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The data presented in Tables 2a and 2b,
are the country’s official data reported to
Eurostat by the HRA and YPEN, complying
to the country’s obligations. Regarding
packaging waste, the data are derived
from the annual reports of the certified
EPR systems, in terms of recycling and
recovery rates.

According to Eurostat, the annual

generated waste amounts to 504kg per
inhabitant (inhab.). which compared with
the EU average (482kg/inhab.) is much
higher despite the financial recession
the country has gone through recently
(Eurostat, 2017). Moreover, based on
NWMP’s data, the generated waste’s

composition, 44.3% of the produced
municipal waste consist of bio-waste,
22.2% of paper & cardboard, 13.9% of
plastics, 3.9% of metals, 4.3% of glass and
11.4% of the rest recoverable materials,
and non-recoverable materials. (NWMP,
2015)

Lastly,intermsoftheexistinginfrastructure
regarding waste management, the country
has progressed significantly the past
decade, currently counting 84 operating
sanitary landfills, 10 operating and 6 under
construction MBTs, 35 material recovery
facilities (MRF), and approximately 93
waste transfer stations (Wasteatlas, 2019).
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3. Methodology

3.1 METHODOLOGY AND APPROACHES

The methodology to approach separate
collection of municipal waste in Greece is

GATHERING DATA

e Scanning of GIZ, EU and other reports

e Identifying EU best practices from the
literature

e Questionnaire with municipalities
(demographic categories)

ORGANISING GATHERED DATA

e Online BFS library for the experts

e Knowledge exchange between experts
from different areas of intervention

e Translation of the gathered / required
data in English

e Analysis and summary of main findings
from literature reviews and interviews

RECOMMENDATIONS

e Results to be presented to relevant
stakeholders

e Sharing implementation
recommendations

e Feedback and suggestions on upscaling
and replication from stakeholders
considering the local conditions

e Citizens engagement regarding project
practical implementation

WORKSHOP

|

e Sharing platform for presentation

e Explaining project concept and
approach

e Questions and Answers (Q&A) session

e Completion of final guidelines after
presentation, including Frequently
Asked Questions (FAQ) part for further
developments

Y
Figure 5: Methodology fo
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shown in Figure 5.

INTERVIEW WITH ALL THE
RELEVANT STAKEHOLDERS

e YPEN
e HRA

e Municipalities

e Waste management private sector,
including recycling facility / landfill
operators

e Waste logistic companies (bins,
collection, route planning)

e NGOs

CONCEPTUALIZATION

e Develop 3 scenarios for stepwise
implementation concerning each waste
stream

e Each scenario will include
assumptions, positive and
negative impacts and a systematic
implementation action plan

e Based on feedback from stakeholders,
revision of concept

e Guidelines summarizing the
assessment of findings

e Inclusion of lesson learnt from project
development and implications on
implementation

e Development of guideline

r this study (BFS, 2019)
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Based on the above-mentioned into the following action plans (Table 3):
methodology the report is broken-down

Table 3: Task break-down structure for this study (BFS, 2019)

M » Desk research on MSW collection schemes in Greece
and EU, based on the available reports/studies
Gathering available « ScreeningforstudiesforGreekMSWmanagement from
data and reports with Greek authorities (ministries, municipalities, etc.)
its evaluation for the . Analysis of bottlenecks/barriers and areas with

separate MSW collection .
in Greece deficits

« Verification of limitations concerning previous
attempts to start separate collection on bio-waste,
paper, plastic waste, metal and glass

» Review of best practices for MSW separate collection

« Transfer of structure from other guidelines as the
TASK 2 first basis for national waste management plan
Conceptualization of « Framework conditions from markets, costs and

a guideline for MSW technology as well as treatment capacities
separate collection . Development of at least 3 scenarios for separate

scheme ] . )
collection of MSW in different context areas, e.g.
for remote / insular areas, densely inhabited cities,
smaller cities etc.
o Development of proposals for stepwise
implementation concerning each waste stream
OCTOBER TASK 3 . Rev!ew on any rlecommendable examples on
2019 upscaling and replication
Recommendations + Recommendations on citizens engagement and
on upscaling and incentives and informal sector integration

;i’;!;gﬂg:’tg':ge"s . Elaboration of proposals concerning upscaling and
incentives and informal replication, e.g. following the scheme: —» Local pilot
sector integration Evaluation —» Upscaling on local level and replication

elsewhere based on lessons learned » Structural
improvements in institutions

NOVEMBER TASK 4 + Recommendations to improve legislation in MSW
2019 management

Detailed recommendation + Recommendations on the implementation of

to improve policy separate collection of MSW

instruments in MSW
collection system

2019 - TASK 5 stakeholders of the project

MERCH 2020 « Presentation of the results during a workshop
Sharing platform for to related stakeholders, including YPEN and
presentation and municipalities

feedback to the findings

in the assessment of MSW

collection system and

incorporate them in the

report

NOVEMBER ‘ « Share the results and important issues with

18
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3.2 HOW TO READ THIS GUIDE -
DEVELOPMENT OF SCENARIOS

This guide has been developed to facilitate
the municipalities in identifying their
current situation and to follow the step-
wise approach accordingly, to improve
separate collection of the main five (5)
waste fractions (bio-waste, paper, plastic,
metal, and glass) commonly present in
MSW.

Each waste fraction is being analysed
separately by providing general
information of the material, followed by a
concise overview of the existing situation
in Greece and the country’s potential.
Furthermore, within this guide are
included good practices as case studies
from different countries/municipalities
within the EU, already implementing
separate collection.

Hereinafter, the municipalities are invited
to evaluate themselves through the
provided evaluation table, and to identify
their status, based on their performances
in separate collection. The evaluation is
taking into consideration the aspects of
the settlement structure (urban, rural,
island) along with several parameters

including the quantity and quality of the
collected material (purity), coverage of
collection network etc, under which they
will be categorised under “advanced”,
“medium” or “low” status.

As to facilitate and include all types of
municipalities in regards to their settlement
structure, regarding the evaluation, three
(3) groups of municipalities have been
adopted (urban-rural - islands with high
touristic impact).

The  municipalities in  remote or
mountainous areas are being classified
under the settlement structure type “rural”
within this guideline due to the similarity
of the existing conditions in regards to
waste management defined by a rather
low number of inhabitants per square
kilometre and complicated transport
issues.

The approach with three settlement
categories is based on international
experience and to the authors perspective
regarding the easy use of the guide by the
municipalities. As a basis, the adopted
categories of municipalities according to
Greek legislation are adopted as presented
in Table 4.

Tahle 4: Categorisation for scenarios (Ressource Abfall, 2019)

CATEGORIES OF
MUNICIPALITIES

DESCRIPTION OF MUNICIPALITIES BELONGING TO CATEGORY
(KLISTHENIS)

WITHIN THIS

(KLISTHENIS) SCENARIOS
All the municipalities of the Central, North, South and West
1. Municipalities Dist.ricts of Athens.a-nd t.h(:: Regional Unit of I.Dil:aeus of the-Attica
. Region. The municipalities of Thessaloniki, Ampelokipon -
of Metropolitan . . . .
c Menemeni, Kalamaria, Kordelio - Evosmos, Neapolis - Sykeon,
entres Pavlou Mela and Pilea - Chortiati of the Regional Unit of
Thessaloniki
2. Large
Continental All continental municipalities, as well as the municipalities of the
Municipalities Region of Crete and the Regional Unit of Evia, with a population of
& Capitals of more than 25,000 inhab.
Prefectures
3. Middle All continental municipalities, as well as the municipalities of the
Continental Region of Crete and the Regional Unity of Evia, with a population of
Municipalities more than 10,000 and up to 25,000 inhab.

FINAL REPORT BFS 2020/04-11 GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE
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CATEGORIES OF
MUNICIPALITIES

DESCRIPTION OF MUNICIPALITIES BELONGING TO CATEGORY
(KLISTHENIS)

(KLISTHENIS)

All continental municipalities, as well as the municipalities
of the Region of Crete with a population of less than 10,000

4. Small >0.25
Continental and and
Small Mountain more
Municipalities Ratio of touristic beds / number of residents than
1,000
beds
or >0.50

5. Large and
Medium Island*

Municipalities over 3,500 inhab.

All island municipalities with a population of

Municipalities over 3,500 inhab.

6. Small Island* All island municipalities with a population of

*Categorisation for the thirty largest Greek islands is shown in Annex 2.

The evaluation is followed by a step-wise
approach based on the municipalities
classification and evaluation, on how the
municipalities should proceed in improving

their separate collection.

WITHIN THIS GUIDELINE IN
SCENARIOS

< 0.25
or
less than
1,000
beds

This report is attempting to guide the main
boundaries of the system as illustrated in

Figure 6.

Public Relations, Awareness campaigns etc.

Follow up of Quality and regular contact to population

Figure 6: Core areas to deal with during preparation and implementation of separate collection of dry
recyclables and biowaste (Ressource Abfall, 2019)
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The main issues that will be addressed
within the report are in regards to:

» Applied system per waste stream;

« Organisation of separate collection
of biowaste and dry recyclables;

« Optimisation of the efficiency of the
collection systems;

« Awareness campaigns and public
relations;

Information and recommendations
on optimisation of collection of the
recyclables including biowaste (frequency,
quality, etc.) along with optimisation on
awareness and engagement campaigns
are being provided separately of the waste
fractions chapters.

The recommendations within  each
chapter are addressed to municipalities. A
separate chapter or recommendations is
being provided, with recommendations on
a national level (YPEN), regional (FODSA's)
as well as on a local/municipal level.

[tisadvisable from the authors of this guide
for each municipality to perform a waste
composition analysis before implementing
a separate collection system. Especially
urban-type municipalities should consider

the quantity and composition of the
produced waste within their community
additionally to the recommendations
within this guideline.

Such an analysis will provide clear
information about the actual situation
regarding waste composition and will
generate information for  publicity
campaigns. It would be a baseline for
all future comparison of improved
waste management evaluations. Waste
composition should be analysed in a
certain frequency - maybe every fifth
year - to evaluate the separate collection
progress in the municipality, and identify
whether expectations concerning potential
are still valid.

A description of composition analyses
methods in Germany and other EU MS is
being presented in Annex 3.

However, as previously mentioned, each
case (municipality, waste fraction) needs
further consideration based on the
specificities and the existing conditions
of each municipality. As such this the
guidelines provided by this guide are to
be used as a general basis on which each
municipality will adjust based on their
existing conditions.

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE
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of bio-waste

4. Guidelines for separate collection

4.1 ABOUT SEPARATE COLLECTION OF
BIO-WASTE

The Greek 4042/2012 law transposing
the 2008/98/EC European Framework
Directive defines bio- waste as: “the
biodegradable garden and park waste,
food and waste from households,
restaurants, caterers and retail premises
and related wastes from food processing
plants”.

Bio-wastes, depending on their nature or
origin and the deriving waste streams, can
be categorised in (ETMMMEPPA, 2012)¢:

1. Household bio-waste: the organic
fraction of biodegradable waste
that is produced by the households
or municipalities and concerning
garden  waste, with  further
classification in:

« Food waste: Unused food or food
residues from meal preparations
in households.

« Garden - green waste: garden or
green waste from private yards or
public parks and green spaces,

consisting of grass clippings,
shrub  or vyard clippings,
branches, woodchips, bark,
wood (not containing hazardous
substances), old flowers, etc.

2. Commercial bio-waste: the organic
fraction of biodegradable waste
produced by businesses for trade or
commerce purposes, such as areas
for food and drink consumption,
sport and recreational activities,

government  agencies, private
business, educational institutions,
etc.

3. Industrial bio-waste: the organic
fraction produced from the food
and drink processing sector.
Forestry or agricultural waste,
manure, sludge, natural textiles,
paper or paperboard, along with
food and animal by-products are
not included in the definition.

Bio-wastes are classified under the
“municipal waste” of the European Waste
Catalogue (EWC) (Chapter 20) and can be
identified in the following Table 5.

Table 5: Classification of Bio-waste according to LoW (Eurostat, 2010)

TYPES OF BIO-WASTE EWC CODE ORIGINS
Food waste Households, restaurants, canteens,
. 200108
(household and commercial) bars, caterers, etc.

Markets waste 200302 Biodegradable waste from markets
Garden and park biodegradable Private & public parks and green
200201

waste spaces
Not containing hazardous
Wood waste 2001 38 substances, no furniture or bulky
household waste

6 ENMEPPA, (2012). Guide in implementing bio-waste separate collection and Bio-waste management system
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Waste deriving from meat and fish
processing establishments, in general,
are excluded as they are falling under
the animal by-products regulations
(1774/2002/EC and its amendments).

The collection of food waste from
restaurants, caterers and retail premises
depends on the MS regulations. In some
countries, similar bio-waste from small
enterprises is collected together with bio-
waste from households by the municipality
(e.g., France and Ireland), while in others
the enterprises themselves are responsible
for taking care of the collection (e.g., in
Germany and Finland).

In contrast with dry recyclables, bio-
waste cannot be stored or conveniently
transported by households due to the
smell, foulness and deterioration in time.
Moreover, although research is ongoing for
high-value niche applications, bio-waste
currently has a relatively low value in many
EU- MS. Therefore, the main economic
driver to collect bio-waste separately
in many EU-MS is the extraction of bio-
waste from the expensive mixed waste
stream, valid for such countries with
lower or nearly no landfilling of MSW and
the calculation of costs including capital
costs. (Oeko-Institut+EY, 2019).

In 2017, the recycling of municipal bio-
waste’ in the EU MS was at 81 kg/(cap x yr)
on average. A big variation was observed
in some countries presenting a recycling
rate above 100 kg/(cap x yr) in total, along
with differentiations regarding the capture
rate of garden waste and food waste.

The preferred material for composting
varies between municipalities/counties
depending on the existing conditions, in
their attempts to achieve the collection of
high quantities at the best possible quality
level for the treatment stage that follows.
The applied treatment technology also has
some implications concerning acceptable
or wanted input composition.

A few of the main issues that cause
deviations concerning input to the brown
bin are briefly highlighted:

« Salt content of input - this should
be limited to achieve a good
compost product applicable to soil;
therefore, municipalities sometimes
exclude seafood

o Cooked meat residues from dishes
- sometimes these are excluded
too, either from a salt content point
of view or from a view of risks
related to attracting cats or rats, for
example

» Useofbiodegradable -compostable
- plastic bags for kitchen waste,
etc.

Within this guideline, there is a tendency
to exclude seafood for quality reasons as
input for the separate collection of bio-
waste. But it is recommended to further
examinethisapproachwiththeresultsfrom
composting facilities treating separately
collected bio-waste in Greece and link to
the results from parallel compost quality
projects initiated by GIZ.

An indicative list of suitable input for
the separate collection of bio-waste is
shown in Annex 6 along with a table of the
symbols used in packaging products to
indicate the recyclability of the product, in
Annex 9.

4.2 EXISTING SITUATION
AND COUNTRY’S POTENTIAL

IN GREECE

In Greece, as of the date of the guide’s
publication (first semester of 2020)
separate collection of bio- waste has
been restricted in the implementation of
limited pilot programs, in regards to home
composting, on-site composting, selection
at source (SaS) and composting of material
recovered from MBTs (NWMP, 2015).

7 Including both garden and park waste, food and kitchen waste from households, etc.
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Only a limited number of municipalities
which have implemented a pilot project
have upscaled their system (e.g. Halandri,
Voula - Vari - Vouliagmeni, the case
studies of which are provided in Annex 5).

These pilot-driven programs have been
funded by either European programs such
as the Life+ or Horizon 2020 program
either by the National Strategic Reference
Framework (NSRF) 2014 - 2020, with
only a few rare cases where separate
collection schemes have been funded by
the municipality’s own means.

Regarding the quality of compost, Greece
has adopted the requirements of Decision
2006/799/EC  “on the definition of
revised ecological criteria and the related
assessment and verification requirements
for the award of the Community eco-
label to soil improvers” with the JMD
No. 171914/2013 (Government Gazette
B 3072/03.12.2013). Whereas there are
no national quality standards for compost
from separate collection yet, GIZ is
conducting a study on proposed compost
standards, concurrently to this report,
under the YPEN’s supervision discussed
within February of 2020.

According to Greek legislation, all
responsibilities concerning bio-waste fall
under the municipalities, however, the
option of the creation of an EPR scheme
for bio-waste is being offered by legislation
(Law 4496/2017 - Article 2) without any
application thus far. The private sector is
only involved in terms of contracts with
municipalities under the form of Public-
Private Partnerships or tendering.

Greece has significant potentials in regards
to bio-waste. As previously mentioned,
the average organics waste composition in
Greece is approximately up 44% from the
total waste generation (see chapter 2.34).
Combined with an average of 504 kg/(cap
x yr) of waste generation, this leads to a
potential of about 223 kg/(cap x yr) for
bio-waste.

In the long run - considering the final aim
of the WFD of a reduction of 65% total
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recycling of MSW and taking a scenario
of a reduction rate of 65% of bio-waste
to be recycled, based on the new Landfill
Directive (850/2018) - nearly 145 kg/(cap
x yr) should be recycled for Greece. With
Greece’s current performance in bio-
waste, significant and immediate actions
are to be taken to comply with the targets.

The challenges for the municipalities on
separate collection of, especially but not
exclusively, household bio-waste, are
mainly in regards to:

» The biodegradability of the specific
type of waste.

« The easily occurring contamination
in households, and the difficulty of
removing impurities.

« The unstable sources of nuisances,
e.g., odour, percolation.

« The wvariable moisture levels,
affecting the logistical and technical
requirements for its collection and
further processing.

4.3 GOOD PRACTICE CASE STUDIES
FROM EUROPE

Depending on the type of settlement
structure the applied systems for bio-
waste collection differ across the EU
(Oeko-Institut+EY, 2019):

« Urban areas: Most of the EU capital
cities rely on door-to-door separate
collection of bio- waste supported
by Civic Amenity Sites (CAS) (Bipro
2015). In general, door-to-door
schemes seem to be the most
common schemes for separate
collection of bio-waste especially
food waste from households.

« Rural areas: Separate collection of
bio-waste in rural areas has been a
practice in Austria for many years.
The results demonstrate that high
capture rates and good quality can
be obtained in regions with many
rural areas e.g. Styria.
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« For touristic zones in rural areas, a - “Selective collection of the

number of good practices have been organic waste in touristic areas and
identified in the Selective Collection valorisation in farm composting
of Organic Waste (SCOW) Project plants” (SCOW, 2019).

Box 1: Case Study - Milan (Italy) (Oeko-Institut+Ey, 2019)

Door-to-door household organic waste collection was first introduced in November
2012 and was then progressively extended to the whole city by June 2014.

Brown bins and compostable bags are used for collection, while small kitchen bins
with a special airy structure to minimize the inconvenience related to the formation
of odours and liquids are used in apartments.

Preliminary measures like the obligatory transparent, compostable bag to allow
inspection of the content were another key factor. Accompanying measures include
also quality controls of the organic waste bins by 24 trained personnel and sanctions
in case of irregularities.

Thorough resource planning, maintenance of vehicles and proper communication
(before and after) to citizens have been key success factors. An information
campaign was launched with a distribution of 180,000 separate collection guides
in 10 languages and a specific campaign for raising the quality It is underlined that,
according to international experience, the time demand for implementation of
separate collection of bio-waste in other municipalities or countries exceeded the
aforementioned timeline of fewer than two years for the Milan case.

Form concept to implementation it required three to five years. That included the
first concept for pilot projects, preparation of awareness campaigns and public
relation activities, starting pilot project in three areas, evaluation of first results and
finally to the stepwise implementation into full scale (in general two-four steps in
urban areas, depending on size). Before the full-scale application, it was included
a modification of awareness campaigns, buying of bins and new trucks, and the
finalisation of large scale implementation in many cases.

Figure 7: Collection point at high-rise building in Milan & Bio-waste collection in Milan
(Favoino, 2015; Giavini, 2016)
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Box 2: Case study - Ljubljana (Slovenia) (Oeko-Institut+EY, 2019)

Ljubljana has implemented a door-to-door collection system between 2006 and
2013, with the development of a network of about 20,000 brown containers.

Communication and dissemination actions included the use of social media and
Short Message Service (SMS) to inform and engage the citizens. Users may set
up a free SMS reminder of the waste collection schedule, along with monitoring
collection costs and update their services. JP Voka Snaga - the Ljubljana waste
management company - also organized a field trip for the media to foster exposure
of the program and communicate on issues with impurities.

The system presented a high capture rate (up to 73%), the collected material has
reached-up to about 23,600 tons of bio-waste, which amount to 32,600 tons per
year.

Figure 8: Underground collection points in central city and neighbouring areas, in Ljubljana
(JP VOKA SNAGA)

Figure 9: Regular hio- waste collection hins, in Ljubljana, (JP VOKA SNAGA)
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Box 3: Case study - Wiirzburg (Germany) (Dr. Tuminski GmbH, 1994)

Composting plant Wirzburg is a very good example as they have developed since
1995 over years a very multifaceted system of marketing of compost products from
separately collected bio-waste (see Erro! Fonte de referéncia ndo encontrada.). In
the last years, the marketing of soil products with compost generated about 1.2
million € annual turnovers (ANS, 2016). Two full-time and two part-time employees
are working only in the marketing area.

By 2019, approximately 135 digestion plants in Germany used a total of about two
million tonnes of source-separated organic waste from households (Fachverband
Biogas e.V., 2019). Globally, biogas production from waste is on the rise and it
may become one of the most important waste management and energy production
systems in developing countries and emerging economies.
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Storage area for compost and soil products. Citizens filling in compost from bulk.

Figure 10: Photos from best Practice example of compost marketing
(Ressource Abfall GmbH, 2016 ; ANS, 2016)
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EU best practice experiences could be
summarised in Table 6:

EXAMPLE

Lessons
learned

Table 6: Summary of EU case studies on bio-waste separate collection

MILAN

Example with “high-speed
implementation period” of
less than two years to full
scale

LJUBLJANA

A reasonable collection
rate of more than 70% of
bio-waste.

WURZBURG

Multiple ways of
marketing of compost
products to citizens and
agriculture

Strong commitment to a

Dense collection system
allows better quality
of collected material,

Long term approach and

Key factors user-friendly collection optimisation of collection steady communication
for success of bio-waste via an frequency, better with  marketing target
obligatory scheme possibilities for increased groups

peoples engagement/

participation

Detailed good practice examples from
Greece are described in Annex 5.

4.4 EVALUATION SCALE BI0-WASTE

Each municipality is responsible for a good
collection quality with a low content of
impurities within the separately collected
bio-waste. Table 7 provides an evaluation
scale up to which municipalities will need

to identify themselves based on their
performances.

Within Table 7, it is assumed that 120
litres or 240 litres bins will be used for
separate collection of bio-waste. Another
option is to use large underground (or
semi- underground) bins. Due to the high
investment cost for such bins though, as well
as the required public space demand for
their establishment (equalling less parking
area), they are not considered for this study.
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Table 7: Evaluation scale for separate collection of hio-waste (Ressource Abfall, 2019)

PARAMETERS
BIO-WASTE
Quantity of separately

collected bio-waste

Percentage of
separately collected
bio-waste

Coverage of separate
collection system

Density of collection
points

Collection frequency

Quality of collected
bio- waste, content of
impurities

Publicity campaigns
concerning good
quality & quantity

Marketing of compost
and energy

PARAMETERS
BIO-WASTE
Quantity of separately

collected bio-waste

Percentage of
separately collected
bio-waste

Coverage of separate
collection system

Density of collection
points

Collection frequency

Medium Status

Quality of collected
bio- waste, content of
impurities

Publicity campaigns
concerning good
quality & quantity

Marketing of compost

Marketing channels are established but based only on agriculture
and energy
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4.5 RECOMMENDATIONS -
APPROACH FOR BIO-WASTE COLLEC-
TION

STEPWISE

In this section recommendations for the
municipalities are being provided. A
general stepwise approach is presented
for the municipalities to follow based on
their previous classification. Detailed
recommendations on the collection
schemes, the entailed cost as well as the
awareness campaigns are presented in
chapters nine (9) and ten (10) respectively.

Pay As You Throw (PAYT) systems are
the most effective drivers behind the
implementation of source separation of
bio-waste in many of the EU-MS. However,
this guide has based its recommendations
on the current system of waste collection
as it is in effect by the majority of the
Greek municipalities.
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In general, it is assumed that during the
conduction of this study (end of 2019 to
the first semester of 2020) the majority of
the Greek municipalities of all settlement
structureswould startonalow-statuslevel.
If this also applies in your municipality,
you should start by Step 3 “First year’s
measures” both regarding separate
collection scheme (bins and frequency)
as well as awareness campaigns, with an
immediate application.

The following systematic description
of steps allows self-control and future
identification of improvement areas.
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STEP 1 TAKE INVENTORY OF YOUR ACTUAL SITUATION OF SEPARATE COLLECTION
OF BIO-WASTE

Take inventory via evaluation according to Table 7 for your municipality.

STEP 2 IDENTIFY YOUR AREAS OF IMPROVEMENT

In case the quantity parameters concerning the first three criteria and the
quality criteria are all evaluated as “advanced status” keep your awareness
campaigns on-going.

In case the inventory has shown that quantity parameter concerning the first
three criteria or quality criteria don’t match with an advanced status, check
how your collection schemes and publicity campaigns perform.

STEP 3 FIRST YEAR’S MEASURES

1) In case you have identified that the collection scheme isn’t advanced =>
intensify your grid of bins and/or collection frequency (see chapter 9).

Separate collection of bio-waste is just starting in Greece. Therefore, it is
highly recommended to gain first experiences with awareness-raising and
collection efficiency and success from pilot projects for bio-waste within Greek
framework conditions. Such pilot projects are in progress in 6 Municipalities
of Western Attica (part of the overall GIZ project), the summarised action plan
and roadmap of which are available in Annex 10.

a) If experiences are not available - neither in your municipality nor in similar
municipalities in the region or surrounding regions:

Start a pilot project with close kerbside collection or door-to-door collection in
an area with about 3,000 - 5,000 inhab. in case there are no experiences and
data from pilot projects in similar municipalities in the region or near distance
available. Pilot project areas should be representative of the type of population
density and may take place in areas where higher support from population
might be expected (see Annex 10).

b) In case pilot projects have been executed at least in two other municipalities
of similar structure type in the same region - it should be possible to learn from
their experiences via inter-municipal exchange. Based on such available results
from “neighbouring municipalities” a first larger-scale part might be prepared
for about 15,000 - 30,000 inhab.

2) In case you have identified that your publicity is lacking => start additional
awareness campaigns, go to public markets, schools etc. Send your waste
advisors to the households, etc.

STEP 4 MEASURES DURING 2N° AND 3R° YEAR

1) In case you have identified that the collection scheme isn’t advanced:

a) If you’ve executed a pilot project during the first year:

Extend pilot project experience to about 1/3 of the municipality - in case of
the urban structure of more than 100,000 inhab. - in each of the following
three years. Full coverage achieved in such large cities at latest in four years.
In smaller urban structures full coverage should be achieved in a maximum two
further years after results from the pilot project would be available (= altogether
three years).
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b) If you’re looking to upscale the pilot area for separate bio-waste collection

during the first year:

Extend experience to about 1/2 of the municipality - in case of the urban
structure of more than 100,000 inhab. - in each of the following two years. Full
coverage achieved in such large cities at latest in three years. In smaller urban
structures full coverage should be achieved at maximum one year after results
from the first larger part would be available (= altogether two years).

2) In case you have identified that your publicity is lacking continue additional
awareness campaigns, go to public markets, schools etc. Send your waste
advisors to the households. Show benefits and incentives to your citizens, etc.

(see chapter 10)

STEP 5 RE-CHECK YOUR ACTUAL SITUATION OF SEPARATE BIO-WASTE COLLECTION
AND GO BACK TO STEP 2

Conduct an evaluation of your municipality based on Table 7 on an annual basis
along with the annual waste management data report. Wherever results are
not falling under the “Advanced Status” rated column, the municipality should
establish stronger efforts for improvement.

In parallel to Steps 3 and 4 municipalities
should check possibilities to raise
efficiency in collection of residual waste
including considerations regarding e.g.
advanced route planning, two-shift
operation schemes for collection trucks
to increase efficient use of equipment or
four out of five days’ work organisation
for drivers and necessary loaders too.
Reduction of collection frequency for
residual waste bins would be an option
in case the actual density of MSW bins
is adapted to the demands (no overfilled
MSW bins at present) (see chapter 9).

The following issues should be further
considered:

« On islands with high touristic
impact with no waste collection via
trucks, different bins and collection
schemes should be selected.
The placement and selection of
collection bins (type and size),
should be decided by taking into
consideration the users’ proximity
and the existing commercial activity
of the area. The bins should be of
high aesthetics to be harmonized
with  the adjacent activities
(commercial, tourist, etc.).
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« Evaluation results should be
reported to YPEN at least semi-
annually.

« An annual exchange should be
initiated and supported among
all waste management branches
of municipalities in one region
concerning  “lessons  learned”
and the approaches to overcome
difficulties with the separate
collection of bio-waste - if not
already existing.

« Recommendations from this
guideline might be modified in
relation with own experiences of
improvement of separate collection
schemes.

In regards to the development of a pilot
project, detailed information can be found
in the “Separate collection of bio-waste”
study, part of the overall project of GIZ.
The summarised proposed action plan
and roadmap for a bio-waste pilot project
for the 6 municipalities of Western Attica,
which are participating in the afore-
mentioned project, is been provided in
Annex 10, which can be used as a baseline
to the municipalities for the development
of their own pilot projects.
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MSW fraction paper

5.1 ABOUT SEPARATE COLLECTION OF
PAPER

Separate collection of paper is regarded
as a straightforward requirement of
EU-legislation (bipro, 2015). Separate
collection of paper, both packaging paper
and non-packaging paper is a common
practice in countries suchas Germany, UK,
France, and Spain, exceeding a recycling

rate of 70% in 2015. (ImpactPapeREC,
2018)

The most relevant to MSW household
waste in which this study is focusing on,
in regards to paper and cardboard, can
be identified under the EWC codes as
indicated to Table 8 (EUR-Lex, 2018):

Table 8: Key EWC codes for municipal paper and cardboard waste

EWC CODE DESCRIPTION

200101

MSW including separately collected paper and cardboard

150101

Packaging paper and cardboard

The paper fraction from MSW consists
of packaging and non-packaging paper
products. Regarding enhancing recycling
mainly the following materials should be
collected:

» packaging made of paper
« paper and cardboard

« newspapers, books and brochures
(aha, 2019)

An indicative list with the acceptable
materials regarding separate collection
of paper and cardboard, additional
information on the materials “new
products” which can be recycled into,
along with some environmental facts on
their recycling, are available in Annex 7
and Annex 8 respectively. Moreover, it
is provided a table of the symbols used

in packaging products to indicate the
recyclability of the product, in Annex 9.

5.2 EXISTING SITUATION IN GREECE
AND THE COUNTRY’S POTENTIAL

Separate collection of paper and
cardboard in Greece from MSW mainly
refers to packaging paper and cardboard
and, on a smaller scale, to printed
paper. Collection liability, according to
the existing Greek legislation, belongs
partially to the municipalities — collection
of packaging and non-packaging paper
and cardboard - and to the private
sector — EPR schemes for treatment and
valorisation of packaging paper.

The PRO’s managing packaging paper are
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HERRCO, through the comingled system
and the development of the “blue bins”
network nationwide, along with Rewarding
Recycling S.A. and AB Vassilopoulos
through the use of Reverse Vending
Machines (RVM) distributed mainly in
urban areas (“Recycling Houses” and
within the premises of the supermarket
respectively).

Printed paper is collected unofficially
by HERRCOs “blue bins” network,
attempting to close the gap that exists due
to the absence of an EPR scheme for non-
packaging paper (HERRCO, 2019,).

One of the main challenges the PRO’s
are up against is the impurities and the
contamination of the collected material
due to the citizens’ unawareness of the
acceptable materials and the conditions
to which they should dispose of their
recyclables (empty, clean, etc.). (HERRCO,
2019)

Furthermore, a significant contribution
to the collection of paper and cardboard
(packaging and non- packaging), is
occurring by the informal sector,
especially during the recent financial
crisis. The sector’s activities are occurring
mostly in urban dense populated areas
namely Athens and Thessaloniki, resulting
in reducing the amounts of separately
collected material from the existing PROs
and in preventing the assessment of
the actual state of paper and cardboard
recycling in Greece (HRA, 2019).

Based on the existing data (see chapter
2.4), the average waste composition in
Greece contains about 22 % paper (sum
of non-packaging and packaging paper).
Furthermore, taking into consideration
the national average of 504 kg/(cap x yr) of
waste generation this leads to a potential
for Greece of about 112 kg/(cap * yr) for

paper.
Given that the final aim of 85 % of paper
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to be reduced and recycled, is set by the
EU for 2030 (see chapter 2.2.), an amount
of about 95 kg/(cap x yr) of paper and
cardboard should be recycled in Greece,
which realistically can only be achieved
through the implementation of separate
collection.

For Greece to achieve this aim, separate
collection of good quality is a pre-
condition, which can only be accomplished
by implementing separate collection.

The main challenges the municipalities in
Greece regarding the recycling of paper
and cardboard are:

« Intensification of awareness
campaigns and public relations
for paper, in addition to

campaigns from PROs (HERRCO,
Rewarding Packaging Recycling,
Ab Vassilopoulos) dealing with
packaging paper.

« Improvement of
collection areas.

efficiency in

» Organisation of treatment capacities

like MRFs in cooperation with
PROs.

« Formation of cooperation
agreements with the existing
secondary market (recycler/
potential end-users) either through
FoDSA or directly, in case a

municipality is implementing an
independent separate collection of
paper and cardboard without being
in contract with EPR PROs.

5.3 GOOD PRACTICE CASE STUDIES
FROM EUROPE

In this chapter case studies across the EU
are being presented as good practices for
municipalities, in the following boxes.
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Box 4: Case Study - Barcelona (Spain) (Barcelona, 2019)

Barcelona is implementing a separate collection system of municipal household
waste based on the characteristics of each urban district. The region is using
different collection systems according to the specificities of each district including
door-to-door system, bring-point or recycling yards/Green Dots (similar to Greek
Green Points), or pneumatic collection system.

Regarding the bring-point system, separate collection of paper and cardboard is
taking place with the placement of blue containers/bins, within a distance of 100
meters of each household, to ensure the accessibility to all the citizens.

Door-to-door waste collection including paper and cardboard is being applied in
specific zones and areas, such as the old part of the city, shopping areas and areas
where the accessibility of vehicles and the placement of the containers is difficult.
There are specified hours that the collection is taking place in order to avoid the
accumulation of waste bags on the streets.

Green Dots, are used for the collection of waste that cannot be collected by street
bins/containers which are situated in 21 neighbourhoods throughout Barcelona, two
mobile green dots at schools and other places.

Lastly, Recycling yards, (similar to Green Points), are for the disposal of material
that cannot be collected by the street containers.

Figure 12: Recycling street hin for paper & cardboard in Barcelona
(Ajuntament de Barcelona, 2020)
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Box 5: Case study - Jena (Germany) (kommunal service jena, 2016)

Jena implements a separate collection system, since 1990, which has recently
revised by introducing the new system in a step-wise approach, addressing most
waste streams including paper and cardboard. Paper, cardboard and cartons are
collected in blue containers / bins of 120Lt, 240Lt, as well as with 1,100Lt with a
chip-lock.

Figure 13: Recycling bins for paper and cardboard (blue bin) and light packaging (yellow hin)
in Jena (Hicke Matina, 2016)
Initially, the municipality started with the organization of the system contacting
the suburbs and housing administrations, introduce the process/plan to selected
committees and to be approved by the city council.
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Figure 14: Information on Jena’s Recycling system in other languages
(Hicke Matina, 2016)
The second step was the initiation of awareness campaigns through the local mass
media (i.e. magazines, newspapers), information on the company’s website, leaflets
in several languages other than German (to include refugees and students), along
with an annual waste calendar with current news on waste management.

Paper, Pappe und
Earaain

Furthermore, the system incentivized citizens by introducing fees - reduction for
waste collection as recycling increased, through waste compensation for citizens
implementing home composting, as well as for citizens owing small private properties
with reduced waste generation.

As a result, recycling and recovery rates increased significantly, which in case of
paper and cardboard reached up to 7,438 tn/yr, with the recycling rate of waste,
in general, reaching up to more than 62%. Moreover, this resulted in lower costs
for participating citizens, minimization of residual waste to 99.3 kg/inhab./yr, and
reduction of generated waste (paper, textiles and plastics - other than packaging)
to 260 tn/yr.
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Good practice examples from Greece are
described in Annex 3.

9.4 EVALUATION SCALE FOR PAPER IN-
CLUDING PRINTED PAPER

which municipalities will need to identify
Table 9 provides an evaluation scale up to themselves based on their performances.

Table 9: Evaluation scale for separate collection of paper including printed paper
(Ressource Abfall, 2019)

PARAMETERS
PAPER

Quantity of separately
collected paper

Percentage of
separately collected
paper

Coverage of separate
collection system

Available daily
collection volume (1)

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
paper

(1) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for paper (incl. cardboard) in bins of about 0,08 kg/L (INFA, 2019):

NPALINO
EHMEID
ANAKYKAQEHE

REUSE &
REDUCE :uvveng
RECYCLE Phisavec
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PARAMETERS
PAPER

Quantity of separately
collected paper

Percentage of
separately collected
paper

Coverage of separate
collection system

Available daily
collection volume (1)

Medium Status

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
paper

(1) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for paper (incl. cardboard) in bins of about 0,08 kg/L (INFA, 2019) :

PARAMETERS
PAPER

Quantity of separately
collected paper

Percentage of
separately collected

paper

Coverage of separate
collection system

Available daily
collection volume (1)

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
paper

(1) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for paper (incl. cardboard) in bins of about 0,08 kg/l (INFA, 2019) :
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5.5 RECOMMENDATIONS - STEPWISE of the Greek municipalities of all
APPROACH OF SEPARATE COLLECTION settlement structures would be under the

OF PAPER & CARDBOARD categorisation of a low-status level as a
separate collection of paper is in the early
In this chapter recommendations for  stages of implementation in Greece.

the municipalities are being provided. A
general stepwise approach is presented
for the municipalities to follow based on
their previous classification. Detailed
recommendations on the collection
schemes, the entailed cost and the
awareness campaigns are presented in

In the case that you municipality fall
under this categorisation, you should start
by Step 3 “First year’s measures” both
regarding separate collection scheme
(bins and frequency) as well as awareness
campaigns, and should have an immediate

chapters nine (9) and ten (10) respectively. application.
Based on the research, it is assumed The following systematic description
that up until the finalisation of the report of steps allows self-monitoring and
(first trimester of 2020) the majority identification of prospects of improvement.
STEP 1 TAKE INVENTORY OF YOUR ACTUAL SITUATION OF SEPARATE
COLLECTION OF PAPER

Take inventory via evaluation according to Table 99 for your municipality.

STEP 2 IDENTIFY YOUR AREAS OF IMPROVEMENT

In case the quantity parameters concerning the first three criteria are all
evaluated as “advanced status” keep your awareness campaigns on-going.

In case the inventory has shown that the quantity parameter concerning the first
three criteria don’t match with an advanced status, check how your collection
schemes and publicity campaigns perform according to evaluation.

STEP 3 FIRST YEAR’S MEASURES

1) In case you have identified that the collection scheme isn’t advanced =>
intensify your network of bins and/or collection frequency.

Example: As up to now in most cases in Greece there exists an urban municipality
A with 17.200 inhab. is only using co-mingled collection system for paper and
plastic waste plus metals. Within the existing situation, there are assumed that
actually, 143 blue bins of 1.1 m® volume with two collection days per week are
in use. At 66 of these 143 blue bins, the lids shall be changed and these bins
shall be used for separate collection of paper.

Thus, an available daily collection volume for paper and cardboard of 207 It
per 100 inhab. is resulting (see column Actual situation paper in Table 100).
This is corresponding to a “medium status” of collection scheme regarding this
parameter.

Table 10: Calculation of available daily collection volume for paper in example municipality A

Example Actual situation Option A, increase Option B, intensify

Municipality A Paper Ne. of bins collection & increase bins

Inhabitants

(or beds plus inhab.) 17,200
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Example Actual situation Option A, increase Option B, intensify

Municipality A Paper Ne. of bins collection & increase bins

Bins (It) New Total New Total
120 0 0 0 0 0
240 0 0 0 0 0
660 0 0 0 0 0
770 0 0 0 0 0

1,100 66 33 99 0 66

Collections per week 2 2 3

Weekly collection

volume for paper (It) 145,200 217,800 217,800

Available daily

collection volume for

paper per 100 inhab. 207 311 11

(or beds plus inhab.)

Without considering any further aspects like the average load of collection
trucks or the volume limitations of collection trucks and other organisational
issues, the following possibilities are available to establish a collection scheme
for paper with an advanced status daily collection volume in this urban
municipality:

Option A)

. Same collection frequency (two times per week), install additional 33 blue
bins of 1.1 m3volume with yellow lids for paper & cardboard;

« Buy new collection truck(s) - if necessary - and get operation staff organised,
if existing capacities are working to the upper limits.

Option B)

« Change collection frequency to three times per week and install no additional
blue bins of 1.1 m*® volume with yellow lids for paper & cardboard;

« Buy new collection truck(s) - if necessary - and get more operation staff
organised to increase collection frequency for all (old and new) bins.

2) In case you have identified that your publicity is lacking => start additional
awareness campaigns, go to public markets, schools etc. Send your waste
advisors to the households. Campaigns about benefits of recycling, “how to
use blue bins with special issues on local quality or quantity problems” etc (see
chapter 10).

STEP 4 MEASURES DURING 2N> AND 3R° YEAR

Continue with measures from the first year if not completely implemented.

STEP 5 RE-CHECK YOUR ACTUAL SITUATION OF PAPER COLLECTION
AND GO BACK TO STEP 2

Wherever results are not falling into the “Advanced Status” rated column, the
municipality should establish stronger efforts for improvement.
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In parallel to Steps, 3 and 4 municipalities
should check possibilities to raise
efficiency in collection of paper bins
including considerations regarding e.g.
advanced route planning, two-shift
operation scheme for collection trucks
to increase efficient use of equipment or
four out of five days’ work organisation
for drivers and necessary loaders too
(see chapter 9). Such calculations should
also consider paper bins only for large
producers.

The additional few staff members
dealing with disposing of bins, quality of
recyclables and advice to certain clients
(see chapter 9) should also deal with the
issue of additional bins for the separate
paper collection scheme.

An important factor for the success of
any scheme is the communication and
dissemination of the undertaken scheme
in regards to separate collection to the
citizens. To achieve this aim waste advisor
should also support awareness campaigns
for separate collection of paper (see
chapter 10)

Following issues should be further

considered:

« The concerns of additional bins

and collection trucks might require
collaboration through the exchange
of information with HERRCO and/
or other PROs.

For the islands with high touristic
impact applying waste collection
without trucks, different bins and
collection schemes should be
considered. The placement and
selection of collection bins (type
and size), should be decided
by taking into consideration the
users’ proximity and the existing
commercial activity of the area. The
bins should be of high aesthetics,
to achieve harmonization with the
adjacent activities (commercial,
tourist, etc.) and the surrounding
environment. Furthermore, besides
the separate collection, the efficient
transport of recyclables to MRFs or
other treatment facilities has to be
established also for such islands.

After the intensification of the
collection scheme, data should be
evaluated within the municipalities
monthly.

Evaluation results should be

reported to YPEN at least semi-
annually.
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6. Guidelines on separate collection
of MSW fraction plastic waste
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6.1 ABOUT SEPARATE COLLECTION OF
PLASTIC WASTE

Plastic has vast applications in our
everyday life, with a consequential
negative environmental impact due to
the plastic fragments or microplastics. To
tackle the plastic pollution derived from
the generated plastic waste the EU has
adopted targeted actions and Directives
(2019/904 EU “Single-use plastics”
Directive, Circular Economy Package, etc)
in an attempt to minimise the effects (see
chapter 2.2).

Compared to the other dry recyclables,
household plastic waste is difficult to be
considered as a single and homogeneous
waste stream since it is composed of
different types of products, representing
a high variety of polymers, and very
often impurities. There are more than
50 different types of plastics, presenting
a significant challenge in sorting and
reprocessing them compared to other
recyclable materials (Oeko-Institut+EY,
2019).

Moreover, the reprocessing of different
types of mixed or in some cases separately
collected plastics (PET, PP, LDPE, etc)
cannot be technically facilitated due to
the heterogeneity of the plastic products
and their composition in many cases of
multiple types of materials (M.K. Eriksen
et al., 2019). These challenges of plastic

recycling, along with the EU set targets,
and the Circular Economy Package, are
the key drivers to promote and implement
separate collection of plastic.

EPR systems for packaging are the
main approach in the organization of
the collection and recycling of plastic
packaging waste in the EU. Twenty-six of
the 28 EU Members have EPR schemes
in place for packaging waste (Watkins et
al. 2017) with varying approaches and
types of schemes, (collective vs individual
producer responsibility, competing
schemes vs only one scheme and schemes
covering only certain types of packaging,
i.e. household/equivalent packaging vs
commercial and/or industrial packaging,
or both) (Oeko-Institut+EY, 2019).

A relatively new approach for separate
collection of plastic is the deposit refund
system (DRS), which according to EU MS
experience, enhances collection rates for
beverage containers and reduces public
littering significantly (Oeko-Institut+EY,
2019). The possibility of a DRS within the
Greek context is further discussed within
the report on “Economic Instruments” of
the overall GIZ project.

The most relevant to municipal household
plastic waste, of which this study is
focusing on, is plastic packaging waste,
which can be identified under the EWC
codes in Table 11. (EUR-Lex, 2018)

Table 11: Key EWC codes for municipal plastic waste

EWC DESCRIPTION
2001 39 MSW including separately collected plastic waste
150102 Plastic packaging
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EWC DESCRIPTION
1501 05 Composite packaging
150106 Mixed packaging

An indicative list of separate collection of
plasticalong with additionalinformationon
the variations of plastic (PET, PVC, etc.),
the “new products “ which can be recycled
into and some environmental facts of the
recycling process, are presented in Annex
7 and Annex 8 respectively. Moreover, is
provided along with a table of the symbols
used in packaging products to indicate the
recyclability of the product, in Annex 9.

According to Plastics Europe West
Region (2019) separate collection of
non-packaging household plastic waste
is very little applied in Europe. Separate
collection of non-packaging plastic waste
from households is mainly organized
by municipalities via containers in civic
amenity sites (Oeko- Institut+EY, 2019).
Some non-packaging small plastic
items unintentionally follow the plastic
packaging waste stream. The fraction is
then subject to recycling if the polymer
types correspond with the polymers
sorted out in the plastic packaging sorting
process (Frane et al 2014).

6.2 EXISTING SITUATION
AND COUNTRY’S POTENTIAL

IN GREECE

Separate collection of plastic in Greece
applies nationwide mainly through the
operation of EPR schemes for treatment
and valorisation of plastic packaging
waste.

The main PRO for plastic waste collection
is HERRCO, through the collection of
mixed packaging waste including plastics,
with the “blue bin” network of co-mingled
collection of dry recyclables. The PRO’s
of Rewarding Packaging Recycling S.A.

and AB Vassilopoulos are separately
collecting packaging plastics through
Reverse Vending Machines, mainly in
specified collection areas (“Recycling
Houses” and within the supermarket’s
premises respectively) in urban areas,
offering monetary incentives (vouchers) to
citizens for the return of packaging plastic
(HRA, 2019).

The average waste composition in Greece
contains about 13.9 % of plastic waste
(see chapter 2.34). Combined with the
country’s average waste generation of
504 kg/(cap x yr), it leads to a potential of
about 70 kg/(cap x yr) for plastic waste.

Taking into consideration the EU 2030
target of 55 % of plastic waste to be reused
and recycled it is estimated that about
39 kg/(cap x yr) should be recycled in
Greece. The achievement of such a goal,
which is considered a significant challenge
due to the impurities that might occur due
to incorrect separation by the citizens, is
possible only through separate collection
of plastic.

Municipalities within the recycling area of
packaging plastic waste have the following
main issues to consider:

« Awareness campaigns and public
relations for plastic waste recycling
- in addition to campaigns from
HERRCO and similar companies
dealing with plastic waste

o Efficiency improvement in the
collection area

o Cooperation agreements  with
the secondary market (recyclers/
potential end-users) either through
FoDSA or directly.
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6.3 GOOD PRACTICE CASE STUDIES
FROM EUROPE

In this chapter case studies across the along with some general facts about the
EU are being presented as good practices separate collection of plastic waste within
for municipalities, in the following box, the EU.

Box 6: Case study - FostPlus ( Belgium) (FostPlus, 2019)

Fost Plus is the Belgian producer responsibility organization accredited for the
collection and recycling of household packaging waste. It has financial and partial
organizational responsibility. FostPlus is an EPR system with co-mingled collection
for plastic bottles, metal cans and drink drink cartons (PMD), while it colelctes
separately paper & cardboard and glass, with high capture rate.

Each waste stream has a colour separating bag. Each municipality setsindependently
the collection date and time, but the system is the same, with the citizens disposing
PMD in a blue labelled bag to be collected. The municipalities are sending a waste
collection calendar annually to the citizens to inform them on the collection schedule.

Figure 15: PMD separate collection Belgium (Source: FostPlus, 2020)

Fost Plus is seen as a model example due to its exceptional collection and recycling
results. Belgium’s recycling rate in 2015 for all packaging waste (81.5%) and for
plastic packaging waste (42.6%) individually was above the EU average (65.5% and
39.8% respectively). (Oeko-Institut+EY, 2019). EUROSTAT-Data for 2016 show a
slight increase (e.g. all packaging waste recycling rate, 81,9% in Belgium) (EEA,
2019).

As a condition for the success of this EPR scheme, continuous awareness campaigns
are required to remind citizens of the correct sorting rules, particularly for plastic
bottles and flasks. Moreover, Belgium has some of the highest PAYT contributions
in Europe (up to 3 € for a 60 litres bag) for residual waste.
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A range of co-mingling systems exist
around Europe, which to a large extent
are based on mechanical and advanced
sorting of different waste fractions.
Fourteen (14) MS collected plastic waste
in co- mingled systems (nine MS collected
plastic and metal together, three MS
collected three fractions together and two
countries collected four fractions together
(Bipro, 2015).

The experience for EU MS shows that
well designed and advanced mechanical
sorting can achieve higher and/or more
efficient sorting than what can be expected
from source separation in the households
(DEPA 2019).

Good practice experiences from EU along
with the afore-mentioned case study, are
presented summarised in Table 12.

Table 12: Summarised good practices on collection of plastic waste across the EU

Example Europe

Rare examples of
combined collection
of packaging and
non- packaging
plastic.

Facts

FOST-Plus, Belgium

Reasonable
recycling rate of
more than 40% of
packaging plastic.

Some Municipalities

in Germany

Collection efficiency
regarding non-
packaging plastic
might count for 5 to
7 kg/(cap*yr).

Key factors for
success

EPR scheme
and continuous
awareness
campaigns.
High PAYT
contributions (up
to 3 € for a 60 liter
bag) for residual
waste.

Long term
awareness
campaigns are
necessary to limit
impurities in bins.

Good practice examples from Greece are
described in Annex 5.

6.4 EVALUATION SCALE FOR PLASTIC
WASTE

The proposed evaluation scale for plastic
waste contains the same elements as for
paper but with different numbers for the
evaluation of collected quantities (Table
13).
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Table 13: Evaluation scale for packaging plastic waste (Ressource Abfall, 2019)

PARAMETERS
PLASTIC

Quantity of separately
collected plastic (1)

Percentage of
separately collected
plastic (1)

Coverage of separate
collection system

Available daily
collection volume (2)

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
plastic

(1) It should be considered that EU recycling targets regarding plastic are in discussion; higher values to be
achieved can not be excluded in the long run. Any such higher target would also cause higher necessary
“Available daily collection volume”.

(2) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for plastic in bags or bins of about 0,03 kg/L (INFA, 2019)

PARAMETERS

Quantity of separately
collected plastic (1)

Percentage of
separately collected
plastic (1)

Coverage of separate
collection system

Available daily
collection volume (2)

Medium Status

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
plastic

1) It should be considered that EU recycling targets regarding plastic are in discussion; higher values to be
achieved can not be excluded in the long run. Any such higher target would also cause higher necessary
“Available daily collection volume”.

2) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for plastic in bags or bins of about 0,03 kg/L (INFA, 2019)
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PARAMETERS

Quantity of separately
collected plastic (1)

Percentage of
separately collected
plastic (1)

Coverage of separate
collection system

Available daily
collection volume (2)

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
plastic
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(1) It should be considered that EU recycling targets regarding plastic are in discussion; higher values to be
achieved can not be excluded in the long run. Any such higher target would also cause higher necessary

“Available daily collection volume”.

(2) Necessary “Available daily collection volume” is calculated by international experiences from INFA
concerning specific weight for plastic in bags or bins of about 0,03 kg/L (INFA, 2019)

6.5 RECOMMENDATIONS - STEPWISE
APPROACH OF PLASTIC WASTE SEPA-
RATE COLLECTION

In this section recommendations for the
municipalities are being provided. A
general stepwise approach is presented
for the municipalities to follow based on
their previous classification. Detailed

recommendations on the collection
schemes, the entailed cost as well as the
awareness campaigns are presented in
chapters nine (9) and ten (10) respectively.

The following systematic description
of steps allows self-control and future
identification of improvement areas.
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STEP 1 TAKE INVENTORY OF YOUR ACTUAL SITUATION OF SEPARATE COLLECTION
OF PLASTIC WASTE (TOGETHER WITH METALS)

Take inventory via evaluation according to Table 13 for your municipality.

STEP 2 IDENTIFY YOUR AREAS OF IMPROVEMENT

In case the quantity parameters concerning the first three criteria are all
evaluated as “advanced status” keep your awareness campaigns on-going.

In case the inventory has shown that quantity parameter concerning the first
three criteria don’t match with an advanced status, check how your collection
schemes and publicity campaigns perform according to evaluation.

STEP 3 FIRST YEAR’S MEASURES

1) In case you have identified that the collection scheme isn’t advanced =>
intensify your grid of bins and/or collection frequency.

Example: Same urban municipality A with 17.200 inhab. as described in 5.5

From the assumed 143 blue bins of 1.1 m3 volume with two collection days per
week remaining 77 (after using 66 for paper) shall be further used for separate
collection of plastic (and metals).

Thus an available daily collection volume for paper of 207 | per 100 inhab. is
resulting (see column Actual situation plastic in Table 104). Thisis corresponding
to a “medium status” of collection scheme regarding this parameter.

Table 14: Calculation of available daily collection volume for plastic in example municipality A

Example Actual situation Option A, increase Option B, intensify
Municipality A Plastic Ne. of bins collection & increase bins

Inhabitants

(or beds plus inhab.) 17,200

Bins (1) New Total New Total
120 0 0 0 0 0
240 0 0 0 0 0
660 0 0 0 0 0
770 0 0 0 0 0

1,100 77 40 117 1 78

Collections per week 2 2 3

Weekly collection 169,400 257,400 257,400

volume for plastic ()

Available daily

collection volume for

plastic per 100 inhab. 242 368 368

(or beds plus inhab.)

Without considering any further aspects like average load of collection trucks
or volume limitations of collection trucks and other organisational issues, the
following possibilities are available to establish a collection scheme for plastic
(and metals) with an advanced status daily collection volume in this urban
municipality:

Option A)

« Same collection frequency (two times per week), install additional 40 blue
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bins of 1.1 m? volume for plastic (and metals);

« Buy new collection truck(s) - if necessary - and get operation staff organised,
if existing capacities are working to the upper limits.

Option B)

« Change collection frequency to three times per week and install 1 additional
blue bin of 1.1 m? volume for plastic (and metals);

« Buy new collection truck(s) - if necessary - and get more operation staff
organised to increase collection frequency for all (old and new) bins.

2) In case you have identified that your publicity is lacking => start additional
awareness campaigns, go to public markets, schools etc. Send your waste
advisors to the households. Campaigns about the benefits of recycling, “how
to use blue bins with special issues on local quality or quantity problems” etc.
(see chapter 10)

STEP 4 MEASURES DURING 2N° AND 3%° YEAR

Continue with measures from first year if not completely implemented.

STEP 5 RE-CHECK YOUR ACTUAL SITUATION OF PLASTIC COLLECTION AND
GO BACK TO STEP 2

Wherever results are not falling into the “Advanced Status” rated column, the
municipality should establish stronger efforts for improvement.
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7. Guidelines on separate collection
of MSW metal fraction
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1.1 ABOUT SEPARATE COLLECTION OF
METALS FROM MSW

Metal waste are originating from several
products and in different forms, from both
industrial and household applications.
Metals are in general rather easily
separated which is why the majority of the
EU MS is collecting this specific fraction
along with plastic and/or other waste
streams.

However, even within MRF-facilities
different qualities and impurities might
occur due to the attachment of other
fractions on the collected material which

Due to metals high value, metals are the
most desirable materials for recycling
companies. Even though the value changes
depending on the markets’ demand, an
indicative value can be presented, of 700
€ /Mg of high quality of aluminium cans in
Central Europe (LetsRecycle, 2019) and of
about 500€/ton in Greece for aluminium®.

The most relevant to household waste
of which this study is focusing on is
packaging, which can be identified under
the EWC as presented in Table 15. (EUR-

results in decreased revenues from Lex, 2018)
markets.
Table 15: Key EWC codes for municipal metal waste
EWC DESCRIPTION

200140 MSW including separately collected metals

1501 04 Metallic packaging

1501 05 Composite packaging

150106 Mixed packaging

As metals and especially non-ferrous
metals are rather valuable any system
is more than willing to collect them.
Packaging materials from metal and
similar products from ferrous and non-
ferrous are regarded as suitable input for
separate collection of metals from MSW,
like (aha, 2019):

« tins and cans

» packaging and foils made of

aluminium

Large metal products and household
machinery like refrigerators etc. belong to
WEEE and should be collected separately.

8 Values from tenders for resale of recyclable from Municipalities of Volvis (2017) and Virona (2019)
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An indicative list of acceptable input of
separate collection of metals along with
additional information on the materials
“new products “ which can be recycled
into and some environmental facts on
their recycling, are presented in Annex
7 and Annex 8 respectively. Moreover,
along with a table of the symbols used
in packaging products to indicate the
recyclability of the product, in Annex 9.

1.2 EXISTING SITUATION AND COUN-
TRY’S POTENTIAL

Metals in Greece, derived from municipal
waste are mainly collected through EPR
schemes for packaging waste. The most
widely developed EPR scheme in Greece,
as mentioned previously, is HERCCO and
it's developed “blue bin” network in a
co-mingled packaging waste system (i.e.,
with other material fractions).

Other EPR schemes of separate collection
systems for municipal metals waste are
currently applied by the return collective
scheme of Rewarding Packaging Recycling
S.A. and the AB Vassilopoulos individual
EPR systems. The PROs are mainly
operating in urban areas collecting
material mainly through RVM'’s, in open

within  the supermarket’s branches
respectively, offering monetary incentives
to participants.

In Greece, the average waste composition
consists of about 3,2 % metals (sum of
non-packaging and packaging metals) (see
chapter 2.4). Combined with an average of
504 kg/(cap x yr) of waste generation, this
leads to a potential of about 20 kg/(cap
x yr) for metals. Taking into consideration
the EU’s final reducing and recycling aim
80% of metals for all MS by 2030, it is
calculated an amount of about 16/(cap x
yr) of metals that should be recycled in
Greece.

The same implications of the informal
sector to the collected material, have
already been discussed in chapter 5.2.
These implications don’t change anything
about the country’s potential. To validate
the potential expectations, it is highly
advisable to perform a waste composition
analysis regularly — maybe every 5 years.

1.3 GOOD PRACTICE CASE STUDIES
FROM EUROPE

In this chapter, a case study is being
presented as good practice of separate
collection of metals for municipalities, in

spaces (squares, parks, etc) through the following box.

the situated “Recycling Houses” and

Box 7: Case study - FostPlus (Belgium) (APEAL, 2018; FostPlus, 2019)

As mentioned before, FostPlus is an EPR for packaging waste, operating in Belgium
(Belgium Green Dot). Separate collection in Belgium is applied via door-to-door
systems, with metals along with other dry recyclable.

Metals are collected separately in special blue bags, defined as PMD bags. The
system was deemed appropriate taking into consideration the population density
of Brussels (370.3 inhab./km2 ) while for non-dense areas a bring point system is
applied, by placing containers/bins close to citizens for them to bring their waste to.

Regarding the metals blue bags, FostPlus, informs the citizens on the acceptable
material to improve household sorting which is led to MRFs. For this purpose, it is
available a mobile application which informs the citizens on the accepted material,
along with information on the collection dates, providing a monthly overview of
all waste collections in the municipality, and even information of street-by-street
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collection. Though the application the citizens can have reminders as to the day and
time the collection is taking place in their street along with the quickest route and
operational hours of the nearest recycling centre or container park (similar to Greek

Green Points).

Good practice examples from Greece are
described in Annex 5.

1.4 EVALUATION SCALE FOR METAL
WASTE

The proposed evaluation scale for metal
waste from MSW contains the same
elements as for metal waste but with
different numbers for evaluation of the

collected quantities in the first three lines
of each section - see Table 16.

The necessary daily collection volume is
very low compared to the one for plastic
and therefore included within the values
given in Table 133.

No separate requirement needs to be
checked by the municipalities regarding
this issue for metals.

Table 16: Evaluation scale for separate collection of metal waste (Ressource Abfall, 2019)

PARAMETERS
PLASTIC

Quantity of separately
collected metals

Percentage of
separately collected
metals

Coverage of separate
collection system

Medium Status

PARAMETERS
PLASTIC

Quantity of separately
collected metals

Percentage of
separately collected
metals

Coverage of separate
collection system
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PARAMETERS
PLASTIC

Quantity of separately
collected metals

Percentage of
separately collected
metals

Coverage of separate
collection system
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1.5 RECOMMENDATIONS - STEPWISE
APPROACH OF METAL WASTE SEPARATE
COLLECTION

Concerning stepwise implementation,
the five-step approach and additional
explanations including reporting
requirements from chapter 6.5 for plastic
waste are valid here as well. Detailed
recommendations on the collection

schemes, the entailed cost as well as the
awareness campaigns are presented in

chapters nine (9) and ten (10) respectively.

This means that if e.g. the necessary
available daily collection volume for plastic
would be evaluated by a municipality as
“medium status” the increase of capacity
would be also necessary for separate
collection of metals. Each municipality
should check the situation in relation
to the parameter in Table 16 and derive
necessary actions as a municipality outside
the “advanced status” as described in
chapter 7.5.
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8. Guideline for separate collection of
MSW fraction glass
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8.1 ABOUT SEPARATE COLLECTION OF
GLASS

Glass is considered the material with
the highest recycling rates in the EU. As
a 100% infinitely re- recyclable, reusable
and refillable material, glass within the EU
has a collection rate of more than 70%, in

terms of beverage and food packaging.
(FERVER, 2019)

The most relevant to household waste of
which this study is focusing on is packaging
waste, which can be identified under the
EWC as presented in Table 17.

Table 17: Key EWC codes for municipal glass waste

EWC DESCRIPTION
200102 MSW including separately collected glass
1501 07 Glass packaging

Glass, and packaging glass waste recycling
is taking into consideration amongst
others, the colouring of the material.
Mainly, three colours of glass are being
recycled:

« clear (white) glass;
» green glass;

» brown glass or other coloured glass
bottles like blue ones;

Windowpanes, porcelain or mirrors should
stay out of glass collection schemes. (aha,
2019)

An indicative list of separate collection of
glass along with additional information on
the materials “new products” which can
be recycled into and some environmental
facts on their recycling, are presented
in Annex 7 and Annex 8 respectively.
Moreover, is provided, a table of the
symbols used in packaging products to
indicate the recyclability of the product, in
Annex 9.

FINAL REPORT BFS 2020/04-11

8.2 EXISTING SITUATION IN GREECE
AND COUNTRY’S POTENTIAL
Separate  collection of  packaging

glass is being applied in a municipal
level by “HERRCO”, the “Reward
Packaging Recycling S.A.”, and the “AB
Vassilopoulos”, PROs along with the
voluntary deposit refund scheme run
by the Athenian Brewery for beer and
beverage bottles (HRA, 2019); (Athenian
Brewery, 2020).

In Greece is applied a collection system
of mixed colour (brown, green, white) for
glass and the companies active in glass
separation in Greece have installed their
own separation technology to split up the
delivered quantities into different colours.

Municipalities are mainly responsible for
the installation of the “blue bells” along
with the awareness campaigns and public
relations for packaging glass recycling
- in addition to PRO’s campaigns. The
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collection, treatment and valorisation
of the collected material are within the
competence of the private sector - EPR
schemes.

HERRCO, as afore-mentioned, besides
the “blue bins” network, has developed
a network of “blue bells” specifically
tackling packaging glass waste. The “bells”
have either a 1.3m3 or 2.5m3 capacity,
accommodating mainly major producers
and business venues (entertainment
halls, hospitality sector, etc.), along
with the development of the system to
municipalities for the general public.
Currently, in Greece, there are situated
about 13.500 “blue bells” nationwide.

Collectionistenderedby HERRCO Glasson
an annual basis for each regional area with
the collected material being transferred to
either interim storage facilities or in the
cases of Attica, Thessaloniki and Larissa
directly to the end-users (HERRCO Glass,
2019).

Additionally, separate collection is being
undertaken by the Rewarding Packaging
Recycling and the AV Vassilopoylos PROs
through the distribution of RVMs, mostly
in urban areas, in open public spaces
and in the premises of the supermarket
respectively.

The “Athenian Brewery” is applying a
voluntary DRS under which the consumers
pay a fee of 0.14€ per beer bottle and
get refunded when they return the empty
bottle to the retailer. This system is
mainly facilitated by large supermarket
chains and on voluntary bases through the
wholesalers. More information on DRS’s
can be found in the report of “Economic
Instruments” of the overall GIZ project.

The average waste composition in Greece
contains about 4.3 % packaging glass (see
chapter 2.2). Combined with an average
of 504 kg/(cap x yr) of waste generation,
Greece presents a potential of about
22 kg/(cap x yr) for packaging glass.

(NWMP, 2015). Considering the final goal
of packaging glass reducing and recycling
of 75 %, set by the EU (see chapter 2.2)
about 16 kg/(cap x yr) should be recycled.
Separate, high-quality collection is a
prerequisite to achieving this goal.

The highest recovery rate of glass per
capita in the country is achieved in the
South Aegean attaining a significant value
of 13.8 kg/(cap. x yr) compared to Attica
recovering 1.4 kg/(cap. x yr). The vast
gap between the two areas, especially in
regards to the difference on the population,
can be attributed only partially to the
contribution of imported tourism and
the increase in waste generation for the
seasonal period (April to October).

The high collection value is mostly due
to the dense network of glass containers
(“blue bells”) of about 3.108 “bells” in
comparison to the 1.667 “bells” in Attica,
which validates the success of a separate
collection system (T. Arvanitis, 2019?)

8.3 GOOD PRACTICE CASE STUDIES
FROM EUROPE

In this chapter, a case study is being
presented as good practice of separate
collection of metals for municipalities, in
the following box.

9 T.Arvanitis, 2019; head of HERRCO’s monitoring service provided data via email on 09/12/2016
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Box 8: Case study - Madrid (Spain) (Madrid, 2019)

Madrid has 3.273.000 inhab. With urban waste management being a municipal
competence carrying out by the City Council. Madrid is implementing a combination
of two collection systems, the collective and door-to-door collection system. The
collective system is being implemented with the placement of kerbside containers
for separate collection of glass and paper & cardboard, while door-to-door is being
implemented for packaging.

Separate collection of glass is taking in place in Madrid through the development of
collective containers (green coloured specified label) distributed throughout the city,
along with door-to-door collection for big producer centres and specific containers
for the hotel sector. There are 8.000 recycling points through the city in “igloo”
containers for glass and paper/cardboard. Special separate containers for glass are
being provided in restaurants and bars throughout the city.

“Door-to-door” packaging and mixed waste is performed daily through the year,
including Sundays and Holidays. Standardised containers for packaging waste
(yellow) and mixed waste (grey) are being provided, cleaned and maintained by the
Madrid’s City Council for free.

Figure 16: Collective containers of separate collection of glass (green label), paper & cardboard
(blue label), organics (brown), plastic, metal & wood packaging (vellow), residual (orange).
(Source: Madrid, 2020)

Figure 17: Collective containers for separate collection of paper & cardboard (blue label) and
glass (green label). (Source: Residuow Professional, 2017)

Awareness of the citizens is provided through the municipality’s website where a
guide for separate collection of all materials is being provided and a phone line,
to which the citizens can address for additional information and service requests,
along with environmental educational programs through visits and

activities in Madrid’s waste treatment plant, Valdemingomez Technological Park
(recycling & recovery of collected recyclable materials, biomethanization and
composting, energy recovery and controlled landfill)

Madrid’s system results in an annual recovery of 38.000 tn/yr of glass.
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Additionally, to the Case study, a and some municipalities in Germany is
summarised table about glass recycling being provided in Table 18.
(facts, and factors of success) in Europe

Table 18: Summarised facts and key factors of glass collection from EU and Municipalities in Germany

Some Municipalities

Example Europe in Germany

Many examples of separate
collection of packaging and non-
packaging glass.

In Austria e.g., there are
separately collected 25 kg/
(cap*yr).of glass.

Collection results for glass of
more than 20 kg/(cap*yr).are
widespread.

Facts

Long term awareness campaigns Long term awareness campaigns
:(:!ciasitors for and a dense grid of collection and a dense grid of collection
bins are necessary. bins are necessary.

8.4 EVALUATION SCALE FOR PACKAG-

ING GLASS

The proposed evaluation scale for should do its own evaluation for the actual
packaging glass contains the elements situation regarding glass for each of the
as given in Table 199. Each Municipality six given parameter.

Table 19: Evaluation scale for separate collection of glass (Ressource Abfall, 2019)

PARAMETERS
GLASS

Quantity of separately
collected glass

Percentage of
separately collected
glass

Coverage of separate
collection system

Density of collection
points glass

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
glass
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PARAMETERS
GLASS

Quantity of separately
collected glass

Percentage of
separately collected
glass

Coverage of separate
collection system

Density of collection
points glass

Medium Status

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
glass

PARAMETERS
GLASS

Quantity of separately
collected glass

Percentage of
separately collected
glass

Coverage of separate
collection system

Density of collection
points glass

Medium Status

Collection frequency

Publicity campaigns
concerning good
quality & quantity of
glass

8.5 RECOMMENDATIONS - STEPWISE and to reduce operational costs of all
APPROACH OF GLASS SEPARATE COL- other separate collection schemes. In

LECTION this section recommendations for the

municipalities are being provided. A
The separate collection of glass s general stepwise approach is presented
crucial to meet the recycling rates for the municipalities to follow based on
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their previous classification. Detailed [t can be concluded that the following

recommendations on the collection systematic description of steps allows
schemes, the entailed cost as well as the self-control and future identification of
awareness campaigns are presented in improvement areas for glass collection in
chapters nine (9) and ten (10) respectively. each municipality.

STEP 1 TAKE INVENTORY OF YOUR ACTUAL SITUATION
OF SEPARATE COLLECTION OF GLASS

Take inventory via evaluation according to Table 198 for your municipality.

STEP 2 IDENTIFY YOUR AREAS OF IMPROVEMENT

In case the quantity parameters concerning the first three criteria are all
evaluated as “advanced status” keep your awareness campaigns on-going.

In case the inventory has shown that quantity parameter concerning the first
three criteria don’t match with an advanced status, check how your collection
schemes and publicity campaigns perform according to evaluation.

STEP 3 FIRST YEAR’S MEASURES

1) In case you have identified that the collection scheme isn’t advanced =>
intensify your grid of bins and/or collection frequency.

Get the necessary number of bells from HERRCO or other PRO + dispose of
them.

Get collection organised by HERRCO or other PRO.

2) In case you have identified that your publicity is lacking => start additional
awareness campaigns, go to public markets, schools etc. Send your waste
advisors to the households. Campaigns about the benefits of recycling, “how
to use bells with special issues on local quality or quantity problems” etc. (see
chapter 10)

STEP 4 MEASURES DURING 2N° AND 3R° YEAR

Continue with measures from the first year if not completely implemented.

STEP 5 RE-CHECK YOUR ACTUAL SITUATION OF SEPARATE GLASS COLLECTION
AND GO BACK TO STEP 2

Wherever results are not falling into the “Advanced Status” rated column, the
municipality should establish stronger efforts for improvement.
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9. Optimisation of collection schemes

9.1 GENERAL

Many organisational and operational
parameters have to be considered before
the implementation of any new waste
collection scheme.

Possible collection schemes

Following options are regarded as
reasonable for each municipality to choose
alongside the implementation of separate
collection scheme for recyclables:

a.Individual bins (doorto door option):
Using the introduction of separate
bins to change to individual bins for
each house

b. Keep  System of kerbside
collection - Modify frequency of
residual MSW collection: Stick to
the existing principle of residual
waste collection - add new for each
separately collected waste stream
at the same collection points -
adjust frequencies due to cost
reasons

c.Option b) plus the use of obligatory
compostable liners /bags, for
biowaste: To avoid odours,
leachates in the bio-waste bins and
to improve acceptance of separate
collection of bio-waste such bags/
liners will be declared as obligatory
and promoted by the municipalities
as long as they are not the only bags
to be used in supermarkets etc. (as
it is the situation in Italy for years.

Collection trucks

« How much additional truck
transport capacity do we need?

« Where do we get skilled drivers and
workers?
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Are the available or future vehicles/trucks
matched to the relative density of the
different materials?

Collection frequency

In correlation with the introduction of the
separate collection of bio-waste and dry
recyclables, the frequency of collection
of residual MSW should be reduced.
This optimisation of collection frequency
is necessary both in regards to cost
optimisation as well as terms of incentives
to onward decisions on separate collection
and waste management.

Observations for the municipalities
to consider regarding the collection
frequency:

« For each municipality, detailed
calculations of the number of trips
and advanced route planning might
be reasonable where an increase
of collection trips per week might
occur.

« The requirement of additional
demands on trucks and drivers
will be determined by the adopted
schedules and the maximum load
to be collected and transported
within one trip.

« Predictably, the placing of additional
bins will initiate conflicts in densely
populated neighbourhoods with
small availability in parking spaces.

Employees and staff

In terms of employees and staff, it is
recommended that municipalities should
engage a few additional staff members in
waste management department who will
only deal with:

i. bins related issues (size and quantity
for a certain neighbourhood,
location);
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ii. routing, operation, maintenance of
vehicles

iii. acceptable material;
iv. monitoring of purity levels

v. dedicated helpline for citizens’
support

Detailed planning of logistics including
tender procedures for additional bins
and route planning will surely last some
months.  Procedures for evaluation
of quality and quantity need to be
established prior to starting or upscaling
of any collection scheme. Coordination of
logistics with awareness campaigns and
treatment facility is a precondition of any
initiating or upscaling.

9.2 BIOWASTE COLLECTION

In terms of collection bins and trucks:

« According to international
experience, brown bins of 120
litres to 240 litres are mostly
recommended for urban housing
areas - for quality reasons with the
bins of 120 litres being preferred.
The 360 litres bins have proven
in practice that they create a lot
of problems during collection
and should be avoided. In case of
individual bins per property in rural
areas maybe also 80 litres brown
bins might be necessary.

« For fruit markets and similar large
producers e.g. large hotels where
the bin is placed in a separate area
with access only for limited staff
members: 660 litres or 770 litres
containers might be an option to
reduce handling time. But then
truck and lifter should match to
load one larger bin or two smaller
(120 litres + 240 litres) ones.

« On any CAS the municipalities
should also consider installing
containers for separate collection

of garden waste and bins for bio-
waste.

« Some brown bins (as all other bins
too) surely should be permanently
in reserve at each municipality to
replace or intensify the grid in case
any necessity might occur - and
they will occur.

o A full bio-waste bin of 770 litres
might weigh about 300 - 400 kg -
the municipality should validate the
ability of the trucks lifters to move
such bins.

« The packer plate trucks should
have a storage basin or something
similar for leachate collection
from bio-waste (the storage basin
should be emptied at the bio-waste
treatment facility after each trip).

« Ensure that the press-containers
that might occur from the transport
of the separately collected bio-
waste via transfer station, are tight,
the type of condition sealing bands

etc.
By the establishment of separate
collection of biowaste, the collection
frequency needs to be reexamined.

Especially in the very hot southern areas
of Greece and in the densely populated
urban settlements and on islands with
high touristic impact separate collection
of bio-waste should take place at least
three times a week although it seems
best to collect bio-waste there daily - at
least during summer months. Whereas
on islands with high touristic impact
municipalities should coordinate with 3
- 5 stars hotels, restaurants (for cooked
products as part of bio-waste) and fruit
markets in an early stage.

The collection frequency for each
clustering should be taken by the
municipalities based ontheirrequirements.
Examples of frequency changings are
presented in Table 20.
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Table 20: Example of changes in the frequency of collection after the introduction of separate
collection of bio-waste

ISLANDS WITH HIGH
TOURISTIC IMPACT

SEASON

URBAN AREAS RURAL AREAS

Collection frequency prior introduction of separate collection of bio-waste

MSW summer daily daily or every sec. day daily

MSW winter?© daily daily or every sec. day daily

Collection frequency after the introduction of separate collection of bio-waste

twice per week

Bio-waste summer
or weekly

daily or every sec. day daily or every sec. day

two times per week
or weekly

daily or second day or

two times per week weekly

Bio-waste winter

Res. MSW summer every second day twice per week every second day

every second day or

Res. MSW winter .
two times per week

weekly weekly

Taking into consideration the possibilities
for the modification of collection
frequency, the pros and cons of the three

each municipality. Table 21 presents the
options for a separate collection scheme
for biowaste. The opinion of the authors

bio-waste collection schemes are shown
in Table 21.

The best-adapted option could be
chosen, based on suggestions on Table 20
as we as with specific aspects applying on

is highlighted by the colours underlying in
this table. Green is regarded as relatively
best for a certain type of area, while yellow
is indicated for two options relatively close
concerning pros and cons in a certain
area.

Table 21: Pros and Cons for options of separate collection scheme for bio-waste related to scenarios
(Ressource Abfall, 2019)

SEASON

Option a)
Individual bins

URBAN AREAS

Increase of number of
(smaller = 80 litres to
240 litres) bins to be
emptied will increase
collection costs and
requested truck
capacities. (-)
Huge difficulties with
position of bins will
occur - at least in

parts of municipalities.

()

Might allow
introduction of PAYT
as waste bins are
allocated to property.

(+)

RURAL AREAS

Increase of number of
(smaller = 80 litres to
240 litres) bins to be
emptied will increase
collection costs and
requested truck
capacities. (-)
Might allow lower
collection frequency
for both bio-waste
and residual MSW - at
least in winter, maybe
also in summer. (+)

Might allow
introduction of PAYT
as waste bins are
allocated to property.

(+)

ISLANDS WITH HIGH
TOURISTIC IMPACT

Increase of number of
(smaller = 80 litres to
240 litres) bins to be
emptied will increase
collection costs and
requested truck
capacities. (-)

For larger hotels
etc. this might allow
introduction of PAYT

as waste bins are
allocated individually.

(+)

10 For the islands with high touristic impact this means the period “without many tourists”
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ISLANDS WITH HIGH

SEASON TOURISTIC IMPACT

URBAN AREAS RURAL AREAS
Option b)

Keep System of
kerbside collection -

Modify frequency

Number of 120 litres or 240 litres brown bins will be difficult to install
additional to the existing 1.100 litres residual bins. (-)
High risk of fast accumulation (over weeks) of stinky leachate in brown bins (-)

Such obligatory bags will significantly reduce o lhetels ete, lermer

Option c) as leachates and odour;.fronlblo-waste collection IO I DR o
Option b) plus . llnke (. ) available too. These
. Such obligatory bags will increase costs for the .
obligatory T will reduce leachates
compostable liners / Such system will work much better if no small bags A @ 1 From io-
. X . . waste collection bins
bags of other materials will be allowed and in use in

supermarkets etc., as in Italy (see chapter 4.3). SIEtiteamihy. ()

Green colour indicates presumably preferred option Yellow colour indicates that options might be
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for many cases - but final decision needs reflection
within each municipality individually.

The use of obligatory compostable bags as
in Italy has to be seen under the condition
that in ltaly for several years, there are
laws implemented against using plastic
bags in all supermarkets, etc. - even for
the use of fresh vegetables and fruits.
Only compostable bags are allowed. So,
these biodegradable bags are widespread.
Despite some debates in Germany about
their degradability in regular treatment
plant operation, these compostable
bags are very recommendable under the
climatic conditions of Greece, to avoid
strong odour problems during collections,
especially in urban areas and on islands
with high touristic impact.

Furthermore, home composting or
communal/neighbour composters might
be a more feasible option especially for
rural/remote/mountainous municipalities
as most of the households in those areas
have gardens or farms and wide-open
spaces where they can apply them. As
such, these municipalities which are in
principle “poor” municipalities will save
a part of the costs for collection, while
providing additional motivation to their
residents to engage more, by providing
the produced compost from the neighbour
composter for free (e.g. municipality of
Vrilissia - Annex 5) to its residents.

combined.

Lastly, collecting bio-waste in households
and kitchens in compostable liners or
bags, as proposed and recommended
at least for urban areas and islands with
high touristic impact at the very least, is
“not ideal” from a treatment point of view.
But in combination with the much higher
potential to be collected the efforts seem
acceptable.

Considerations regarding  treatment
facilities are included in Annex 4.

9.3 DRY RECYCLABLES (PAPER &
CARDBPARD, PLASTIC, METALS GLASS)

According to the NWMP and the EU’s
directives MS should promote and
implement separate collection of dry
recyclables fractions in order to succeed
in achieving the set upcoming targets.
For Greece it is highly recommendable to
split the co-mingled collection system of
paper, packaging plastic and metals, into
four different collection streams, one per
each fraction.

The collection bins for each fraction should
be easily identifiable bins with specified
colouring (either the bin or the lids of
the bins). The colouring for each fraction
should be homogenised throughout the
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country using the colouring proposed by
the NWMP (paper - blue, plastic - red,
metals - orange, glass - light blue).

Densification of collection points (bins,
green corners) and the improvement of
collection frequency of all recyclables, is
considered necessary in order to improve
quality and quantity, as well as avoid
issues of overflowing bins in densely
populated areas. This will in time, most
likely result in a slight reduction of density
or frequency of residual waste bins.

Depending on the fractions certain
issues need to be considered by the
municipalities:

» For paper & cardboard, besides the
packaging paper the existing co-
mingled system is already collecting
a certain part of the non-packaging
paper. It is highly recommended
to include the collection of non-
packaging as well as the packaging
paper and cardboard within the
next year on a national level, either
as part of the existing system
(HERRCO), either as separate waste
stream.

« For plastic and metal, according
to international experience these
two fractions are preferred to
be collected together. However,
according to the EU directives it is
expected to be collected separately,
when feasible to improve the quality
of the collected material.

» For glass, separate glass collection
scheme is regarded as necessary,
both from a collection efficiency
view as well as from financial
efficiency view in regards to
treatment plants (MRFs). The
implementation of a separate
collection of glass based on the
three colours seems unnecessary,
as most glass recycling companies
have already the equipment to
separate the collected glass by
colour as well as especially in urban
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areas no additional space will be
required for the placement of three
bins at the same location.

Improved  collection  efficiency
in regards to the “blue bells” is
HERRCO'’s responsibility, while for
the RVMs of the other two PRO’s the
respective PRO’s are responsible.
For the “ blue bins” however,
the collection which is under the
municipality’s competence, it is
recommendable to check whether
a bi-weekly collection interval or
an interval of ten days does not
create any glass waste around the
“pblue bells” and the other PRO’s
installations.

On islands with high touristic impact, it
might be reasonable to place “blue bells”
at larger hotels directly, which will allow
access to the collection truck. These bells
should be counted as those on public roads
within the statistical evaluation. Onislands
with high touristic impact with no waste
collection via trucks, different bins and
collection schemes should be selected in
order to ensure high collection efficiency.
Separate collection and transport of glass
has to be established also for such islands.

On any civic amenity site (CAS) the
municipalitiesshouldalsoinstallcontainers
for separate collection of paper including
cardboard. Containers for the separate
collection of the paper/cardboard should
also be installed at the redefined recycling
points (green corners, green points) which
will be developed in each Municipality.
Containers for the separate collection
of the glass should also be placed at the
recycling points (green corners, green
points) which are or will be developed in
each Municipality.

Moreover, theadditional few staff members
dealing with the installation of bins, quality
of recyclables and advice to certain
clients—mentioned already in chapter
9.1 - should also deal with the issue of the
installation of additional bins/containers
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of the waste fractions. No additional staff
is required by the municipalities for the
cases of Rewarding Packaging Recycling
S.A. and AB Vassilopoulos, as the services
of collection for those PRO’s are not
incurred by the municipalities.

As mentioned in the previous chapters
the informal sector has significant
implications in the existing system
regarding the collected by the PRO’s
or the municipalities’” material. Besides
the proposition of upgrading their bins
system (locked or underground bins),
the municipalities should also consider
recommendations and pilot projects
financed by GIZ in other countries
regarding the integration of the informal
sector into the regular waste management
schemes.

Lastly, it is of high importance in regards
to the quality of the collected material
to emphasize on the importance of the
collection bins closed lids, especially
referring to the paper and cardboard
fraction, as it is a material easy to be
contaminated and deemed unrecyclable
when the material is exposed to weather
conditions (rain, snow, etc)

9.4 COST OF COLLECTION

The cost of collection depends on the
aspects of the applied waste management
system including the treatment end and
its” efficiency, and can only be considered
in a local context as each municipality has
diverse approaches in waste management.

Concerning biowaste, the collection
costs from other countries indicate an
increase of costs by the introduction of an
additional system of separate collection
via a door-to-door system. Combined
with strong engagement regarding higher
efficiency of residual waste collection
an overall increase in collection costs of
about 10 % was achieved.

The individual amount regarding costs

of separate collection of bio-waste
mentioned in a Greek study of about
40 €/tn (MOU, 2019) is estimated to be
quite low. International experiences have
proven that for many cases the cost of
separate collection of biowaste rises to
approximately 80 - 120 €/tn. Data from
pilot project areas indicate that at the
present, specific costs for waste collection
of MSW in Greece are at least in that
range or higher than above-mentioned
international values, with the most of
the Greek figures excluding depreciation
costs, resp. reinvestment capital for new
trucks.

[t should be noted that bio-waste is the less
expensive fraction in regards to collection
costs of MSW. However, all municipalities
should expect and inform their citizen and
enterprises about an increment in waste
management costs through the increasing
of the waste management fees.

Regarding dry recyclables, by amplifying
separate collection of the different
materials can result in the reduction of
collection cost of waste management
in general, as the collected quantity of
residual waste will decrease and thus
the collection frequency will be reduced.
Additional savings can occur to residual
waste treatment due to the minimisation
of the collected quantity. By applying
variable waste charging schemes such
as pay-as-you-throw, regarding the
“emptying” or the size of the bins can
also lead to a reduction of the collection
frequency and thus to cost reductions
(Eunomia, 2006).

Another factor to be considered on costs is
the relative capture rate of the individually
collected materials. The cost of collection
for fractions tends to be higher with the
collection of waste with lower bulk density
(e.g. plastic or cardboard) or those with
small proportions (plastic and cans).
The quality of the collected materials
affects the revenues from the materials
sales/treatment which would also lead
to significant reductions on the waste
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management cost (Eunomia, 2006).™

A useful tool for a detailed waste
management cost accounting, including
the entailed collection costs is provided
by the report of “Guide to enhance
cost accounting in municipal waste
management in Greece” part of the overall
project of GIZ.

11 Eunomia (2016), Online available: https://ec.europa.eu/environment/waste/studies/pdf/eucostwaste.pdf,
(Last vist: 12.05.2020)
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PR affairs

10.Awareness campaigns and

10.1 BIOWASTE

Awareness campaigns for separate
collection of bio-waste should be started
at an early stage of the first pilot project
and need to be intensified and continued
throughout the upscaling of the intended
collection scheme until the entire
municipality is covered.

Furthermore, it is essential to create a
Public Relations (PR)-group consisted
of volunteers from target groups, i.e.
citizens, big producers, neighbourhood
associations and  Non-Governmental
Organisations (NGOs) as well as
municipality staff. Engaging stakeholders
in the PR- group is expected to encourage
active participation and to create a sense
of “ownership” of the project, raising the
sense of responsibility for its success.

Planningawareness & PR activities typically
involve three phases of implementation

« The first phase of about 1-2 months
prior start of the project

« The second phase of the awareness
campaign is connected in time with
the bin distribution

« The third phase of the awareness
campaign is implemented in
parallel with the operation of the
system to provide continuous
awareness, by reminding citizens of
the pilot’s benefits, communicating
so far achievements and motivating
greater participation through
reminder letters, press releases etc.

Regular awareness campaigns should be
initiated and repeated concerning the
quality of collected bio-waste as well as
other aspects of the scheme during the
earlier or later implementation stage of a

separate collection scheme.

Major elements of awareness and PR
affairs for municipalities might be:

o Information to council members
of the municipality in writing and
verbally

« Information to journalists in writing
and verbally

« Information to inhabitants in writing
form- short notes why the separate
collection is positive, leaflets
concerning bio-waste collection
scheme, waste calendars etc.

» Information to inhabitants via open
councils/town hall meetings

o Information to inhabitants via

specialised staff members of
municipal  waste = management
department (appearances in
schools, cultural organisations,
etc.)

« Information via participation at
public markets, showing and
distributing small kitchen bins

» Addressing new media and using
SMART solutions - web pages,
mobile applications, social media
(Facebook, Instagram, etc.) -
with monthly updates of certain
aspects of bio-waste such as ways
to prevent food loss by providing
easily accessible and practical
information on how to plan food
purchases, store food and enjoy
leftovers, quantity or quality
aspects of the separate collection
and recycling of bio-waste etc.

Municipalities require waste advisors
within their regular staff to deal with
these campaigns and PR affairs. Classic
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“horizontal actions” in PR campaigns
within the Greek context need to be
undertaken. The “horizontal actions”
should aim to create the identity of
the project as well as to develop basic
dissemination tools that will be used for
the promotion of the project to target and
general audience.

Additionally, to the awareness and PR,
it is important to note that before the
first phase of the awareness campaign, a
contact line dedicated to the pilot project
must be set up by the municipality.
The dedicated contact line should be
communicated through all informative
materials used (e.g. leaflets/brochures,
posters, bins stickers etc.). Through the
contact line, the target audience may
require information, briefing, technical
guidance or express complaints during
project implementation. Properly trained
staff must be allocated to this task daily.

Moreover, as PAYT systems have not
been implemented in full scale as of today
in Greece, it is recommended to think of
bonus attractions and similarly, positive
activities for neighbourhoods participating
seriouslyinsource separation of bio-waste,
like Citizen Cards, subsidised tickets for
cultural events in the municipality, etc.

Recommendations concerning citizens’
engagement and incentives might include
any bonuses, which might address
the neighbourhood or parts of the
municipality, which contributed to the
success or improvement of the situation.
Municipality of Voula-Vari-Vouliagmeni
awards loyalty points plus discount
entrance to beaches, to kindergartens,
etc. Such incentives should have a clear
relation to the improvement of the waste
management situation. From the Minutes
of Meetings (MoM) of this meeting, it
was recognised that such benefits to the
population should be legalised within
Greek legislation.

Additional information on suitable input
to the biowaste bin, and a suggestion on
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how to present it to the citizens is being
provided in Annex 6.

10.2 DRY RECYCLABLES

Awareness campaigns for separate
collection of paper should follow the
same steps and elements as described
in chapter 9.2 for the separate collection
of bio-waste. They need to be intensified
and maintained throughout the upscaling
and enlarging of the intended collection
scheme up until the municipality is
fully covered by the required density of
collection bins.

The overall principles to be adopted
and followed regarding the awareness
campaigns are:

1. Presence in schools;

2.Presence at a local as well as
national level (mainly HRA and
PRO’s task);

3. Presence of campaign in mass

media and social media;

It is advisable to continue awareness
campaigns steadily after the required
density of collection bins has been
achieved. Most important is the steady
approach to quality. Liquids and organics
inside the collection bins reduce the
quality of collected material significantly.
Difficulties concerning separation of
fractions and different types of plastics
increase due to humidity. Covers of bins
need to be closed.

Additionally, regular campaigns should
be initiated and repeated concerning
the quality of collected paper as well as
other issues that might show up during
the earlier or later implementation stage
of the separate collection scheme. Quality
(no liquids, no organics) and unfolding of
packaging boxes from cardboard might be
two issues to be addressed regularly.

An indicative list with the acceptable
materials regarding separate collection
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of paper and cardboard, additional
information on the materials “new
products” which can be recycled into,
along with some environmental facts on
their recycling, are available in Annex
7 and Annex 8 respectively. Moreover,
is provided, a table of the symbols used
in packaging products to indicate the

recyclability of the product, in Annex 9.

Finally, bonus attractions and similarly
positive activities for neighbourhoods with
high recycling rates in source separation
should bealso considered. Such awareness
campaigns should be coordinated with
campaigns from HERRCO and other PROs.
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11. Recommendations

In this chapter recommendations on all
authoritarian levels are being presented.
The recommendations addressing the
municipalities are the summarised
recommendations presented in the
previous chapters. Additionally to the
previous recommendations, in this
chapter recommendations addressing the
Ministry, HRA and the regions/FoDSA’s

have been added.

11.1 RECOMMENDATION ADDRESSING
GREECE - NATIONAL LEVEL

During project execution, different aspects
were revised and led to the following
recommendations:

YPEN

A. Revision of legislation

i. Support the adoption of the new EU Circular Economy Package in National Legislation
including new counting methods for recycled quantities.

ii. Re-establishthelandfilltaxorre-evaluatethecirculareconomylevyinplace,inaccordance
to other EU MS.

iii. Update the National Waste Management Plan based on calculations concerning total
generated and reused and recycled waste quantities, relevant to the EU targets rates on
an annual basis for at least the oncoming next 6 years.

iv. Set the intermediate target values towards the big challenge of catching up to European
requirements internally or within the updated NWMP similar to the proposal shown in
Figure 18.

Intermediate Recycling target values for Greece
60%
50% s Intermed.
Recycling
40% target
values for
30% Greece
. e Recycling
20% target,
Greece
10% - 2025
0% - T T T T r r r
2017 2018 2019 2020 2021 2022 2023 2024 2025
Figure 18: Proposal on Intermediate target values concerning follow-up
This figure of intermediate target values might also be used to follow-up the situation in
each region or municipality.

v. New economic instruments such as DRS should be adopted as part of a stronger approach

to recycling

70 FINAL REPORT BFS 2020/04-11

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE



B. Follow-up

i. Adopt the actors on enforcement of strong and close follow-up of the legal framework
concerning the collection of waste and treatment.

ii. Updateorfollowtheupdatingofthe “waste atlas” concerningtreatment facilitiesregularly,
differentiated into the categories:
a. capacities planned;
b.under approval procedure;
c. under construction;
d.in operation.

iii. From international experience, a quarterly to semi-annually update might be most
reasonable. Regular exchange with YMEPERAA about internationally funded projects
seems helpful. Such monitoring instrument as the “waste atlas” including evaluation of
data supplied by FODSAs is a key issue for YPEN. Funds for updating either in-house or via

external contractor should be reserved.

iv. Ensure strong and close follow-up by YPEN during the implementation of separate
collection within the next years in relation to the regions and municipalities. Minister and
General Secretary should support the staff regardless of their political orientation.

V. YPEN should followup onthedevelopment of treatment capacities for separately collected
bio-waste for each region based on data supplied from the regions. Governors and FoDSAs
should be requested to supply data for treatment capacities on a semi- annual basis.

vi. YPEN should receive regular data feedback from each region and all the municipalities
about progress - including “hard facts” data as really separately collected biowaste and
the dry recyclables quantities as well as issues still to overcome - at least two times
per year via E-Mail or other electronic options. The received data should be evaluated

according to the example shown for biowaste in Table 22.

Table 22: : Example for follow-up of municipalities and regions concerning bio-waste

Municipalityor Region ,, QUATHYkellcanxuniaf | Percentage of separately

Region 1

Municipality A 130 72%
Municipality B 24 12%
Municipality C 66 40%
Region 2 78 33%
Municipality A 125 66%
Municipality B 32 16%
Municipality C 75 41%
Region 13 86 48%

FINAL REPORT BFS 2020/04-11 GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE

71



. Economic Incentives

vi.

vii.

Ensure the reduction of impurities in the blue bin by using incentives and evaluating the
content of impurities for each municipality individually at the MRF plant once in a quarter.
Payments/fines might be calculated individually on the average of the last 4 results by the
designated authorities - but not with a national average. If a change in legislation would
be necessary to allow such an approach, this would be an urgent improvement.

Ensure theimplementation of the legally defined fines for the disposal of untreated waste.

Raise within the next two to three years the circular economy levy of 10 euros per ton of
waste, which is disposed of without any prior treatment, to a level which will incentivise
separate collection and treatment - according to international experience surely
reasonably higher than 50 € per tonne.

Implement immediately the circular economy levy to charge all municipalities not
complying with the national strategy and/or obligations (e.g. when municipalities deny to
launch tendering procedures for environmental licensed waste projects and/or deny to
operate constructed waste management facilities).

Incentivise municipalities for additional actions on their way of enhancing separately
collected bio-waste and paper waste volumes by showing separately the environmental
levy amount in budgets (state and municipal level).

Support the utilization of the revenues from landfill tax / environmental levy to enhance
the separate collection schemes (bins, trucks, awareness campaigns).

Establish a “Circular Economy fee” on single-use containers (especially plastic) and
promote other incentives for reusable packaging.

viii.Support the establishment of a PAYT system for the residual waste collection.

D.

Funding

Devote a very reasonable part of the collected environmental levy amounts to fund
additional pilot projects for separate collection of bio-waste and dry recyclables in areas
outside Attica with different structure types (other than “urban”). The aim might be to
have at least two pilot projects realised in each of the 13 regions.

Establish with close cooperation with the Ministry of Finance a simplified justification
procedure for funding applications under ESPA framework (if possible) regarding the
separate collection and more specific regarding the provided general economic services
(YGOS). In this way, it will be easier for any interested municipality to prepare and submit
funding proposals by its own means in a reasonable time for a typical supply equipment
funding application.

Support funding of such regions and municipalities with other EU-sources that are
performing better in the area of separate collection than others.

E. Waste composition, Quality standards and Treatment

Set quality standards for compost also as End-of-Waste criteria within a greek context.
In addition to compost, evaluation standards are necessary as well for composting or
digestion process examination and should be defined within the Greek legislation.

Request and support regular analyses of waste composition at regional level (residual
MSW-composition) at treatment facilities. In parallel input waste analyses and output
waste streams from all treatment facilities - including impurities - should be in line with
recent EC decision 2019/1004 concerning the calculation of waste data. Results should be
used for updates on the NWMP and the evaluation of the EPR systems.

Strongly support the integration of printed paper into the blue bin system with the
contribution of publishers to the payment scheme.

Investigate the capacity of the existing sorting companies in Greece to cope with the
increased quantities of separately collected materials (paper, plastic, metals, glass).
Otherwise, recycling companies in international markets should be located. Investigate
the capacity of the existing sorting facilities in Greece to cope with the increased
quantities of separately collected dry recyclables (paper, plastic, metals, glass) as well as
the marketability of them in the secondary market of recycled materials.

F. Incentives

Establish or support the establishment of rewarding systems for the citizens (e.g. reward
as you recycle) by the Municipalities to promote the separate collection at the source.

Require all involved stakeholders in each region (Municipalities, FODSA and Government
representatives) to attend regular biannual exchange meetings regarding progress in
and improvement of speed in separate collection of bio-waste and dry recyclables. The
municipalities with the best results should be rewarded accordingly.
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G. Awareness

i. Conductacentral awareness campaign addressing all recyclable waste streams (including
biowaste), on a national level, through HRA, on which the municipalities will be able to
base their campaigns on each municipality’s’ specificities.

ii. Support campaigns concerning the separate collection of dry recyclables and bio-waste
with extra funds. Campaigns should address not only in targeted groups such as pupils but
also difficult to address parts of the population (aged people, etc). Competitions amongst
municipalities might be one approach on how to spend comparably smaller amounts
successfully.

HRA/EPRs

i. Improve access to accurate annual statistics and ensure equal information and market
access, control all producers and their annual reports on packaging placed on the market
- including producers from e-shops and small producers.

ii. Introduce a new electronic waste information system (or upgrade the existing DWR
system) not only to track waste from producer to recycling, to provide accurate data and
monitor performance against the targets set by NWMP but also for the compliance with
the requirements of (EU) 2019/665 and 2019/1004 Decisions formats for the reporting on
packaging and packaging waste.

iii. EPR schemes should optimise market surveillance activities to identify obligated
producers placing unregistered packaging on the market to guarantee that at least 95% of
the packaging placed on the market is reported.

11.2 RECOMMENDATIONS ADDRESSING
THE REGIONAL LEVEL

The following recommendations are addressed to a regional level:

REGIONAL GOVERNANCE & FoDSAs

i. Revise all 13 RWMP in accordance with the forthcoming updated NWMP and the overall
European targets into a technically and financially viable manner.

ii. Ensure that the data being submitted by municipalities to the FODSA are accurate, for
example through the auditing by an independent third party to check the reliability of
the data. Any violation should be severely penalised irrespective to the political ideals.

iii. In regards to funding for the separate collection systems following the simplification
of the procedures from the YPE, the regional governance/FoDSA’s should establish a
helpdesk to where the municipalities will be able to address for further clarifications
such as the FoDSA of Attica is implementing for it’s affiliated municipalities.

11.3 RECOMMENDATIONS ADDRESSING
THE MUNICIPALITIES — LOCAL LEVEL

The following recommendations are a
summary of the main recommendations mentioned in the previous chapters.
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MUNICIPALITIES

A. Setting-up and planning of the collection system

i. Revise all LWMP in accordance with the forthcoming updated NWMP and the overall
European targets in a feasible way.

ii. Improve the efficiency of the waste collection overall to reduce the cost to a feasible
level - measures might include reduction of residual waste bin density and collection
frequency as well as changes in daily operation hours for workers or drivers per shift etc,.
This might include also other working models e.g. 4 out of 6 or 7 days (at least for drivers).

iii. Coordinate with 3 - 5 - stars hotels, restaurants (for cooked products as part of bio-
waste) and fruit markets, on the islands with high touristic impact.

iv. Consider the option of atourist tax to cover additional costs for separate collection, new
transfer stations for dry recyclables and treatment facilities for bio-waste.

v. Address the responsibility of larger companies and enterprises.

vi. Consider potential inter-municipal cooperation in regards to collection, especially in
rural and smaller urban areas.

vii. Include capital costs (depreciation) into the annual budget for waste management - and
regularly update the machinery (about 8 to 10 years latest). Useful cost accounting model
is provided by the “Guide to enhance cost accounting in municipal waste management in
Greece” part of the overall project of GIZ.

viii.Engage a few staff members in waste management department dealing only with providing
information to citizens about separate collection such as of bins, where to place, what to
collect as well as for quality control to establish separate collection at source in different
conditions of settlements and urbanisation.

ix. Enhance separate collection though the placement of bins in CAS and the establishment
of recycling corners/ green points.

x. Ensure transparency for the residents through the publication on the municipality’s
website of the cost relating to waste management, and make the information easily
accessible to their residents in regards to collection points, routes (timetable) and
collected/recovered material of their municipality.

B. Responsibilities

i. Guarantee the commitment of each mayor and each city council as it is necessary for
a successful implementation of this guideline and, more important, to achieve the EU-
obligations as a precondition for further financial support.

ii. Identify all related costs to waste management and improve cost account using cost
accounting tools such as the provided full cost accounting tool provided by the second
study of the overall GIZ project “Guide to enhance cost accounting in municipal waste
management in Greece” or similar tools.

C. Awareness

i. Intensify the approach to the whole waste management area, underlined by strategic
public appearances from mayors and key administration members.

ii. Increase the public awareness campaigns addressing not only schools and common
areas but also vulnerable and difficult-to-approach population (Leave no one behind), in
different languages (most commonly used languages in the municipality’s jurisdiction).

D. Monitoring

i. Securetherequired additional staff and ensure the efficient collection will be necessary.

ii. Support “short-cuts” by learning from the others - via regular exchange amongst waste
management departments in each Region or on a national level within the same type
of settlement structure plus a benchmarking process concerning improving collection
efficiency.
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12.Conclusions and the way

The commitment of each mayor and each
city council is necessary for a successful
implementation of separate waste
collection schemes and to achieve the EU-
obligations as a precondition for further
financial support. This commitment is
the basis for all detailed approaches to
implement separate collection and waste
treatment schemes.

Awareness campaigns need the support
and active participation of the leaders.
The commitment of each mayor and
each city council is also pre-condition to
overcome additional financial demands of
the waste management area.

In order to bridge the existing performance
gap, a recommended system of separate
collection is to target streams as follows:

a.Bio-waste via door-to-door
collection as much as possible and/
or kerbside collection

b. Separate collection of glass should
be applied through bring-system

c.Plastic and metals should be
collected together via kerbside
collection only during the first year.
After that period plastic and metals
should be collected separately via
respective bins.

d. All paper should be collected
separately via “yellow lid” bins or
similar.

Assuming a stepwise approach by
municipalities after one year it is at
least or equivalently expected that the
municipalities have achieved (Table 23):

Table 23: Intermediate solution for separate collection schemes after one year

Waste Fraction Generally proposed collection scheme

Bio-waste Kerbside collection started - for large hotels and other large
producers door to door collection

Paper Separate kerbside collection of paper via blue bins with
yellow lid or similar bins is started.

Plastic Kerbside collection of packaging plastic and metals with blue
bin and other collection systems fully established- for large

Metals hotels and other large producers door to door collection
Separate collection with bells as bring system or through the

Glass installations of the other PROs (“Recycling Houses”, Reverse
Vending machines”)

Continuing a stepwise approach by
municipalities after three years it is at

least or equivalently expected that the
municipalities have achieved (Table 24):
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Table 24: Intermediate solution for separate collection schemes after three years

Waste Fraction Generally proposed collection scheme

Kerbside collection fully implemented (at least nearly fully
Bio-waste for municipalities above 100,000 inhabitants) - for large
hotels and other large producers door to door collection

Separate kerbside collection of paper via blue bins with
Paper yellow lid or similar bins also with other collection systems
is fully implemented.

Separate kerbside collection of plastic via blue bin with
specified coloured lid and other collection systems fully

Plastic established - for large hotels and other large producers,
door-to-door collection would be established.
Separate kerbside collection of metals via blue bin with
Metals specified coloured lid and other collection systems fully
established - for large hotels and other large producers,
door-to-door collection would be established.
Glass Separate collection with bells as bring system and the other
systems.
The detailed description of steps and the guide are summarised in the following
instruments, aspects to be considered Table 25.

and their interaction as described within

Table 25: Ten key points for the way forward with separate collection in each municipality

1. Setting-up and planning of the collection system

2. Start and continue awareness campaigns

3. Participate in the exchange of experiences among all waste management branches of
municipalities in one region concerning “lessons learned” and the approaches to overcome
difficulties within the separate collection of these waste streams - at least once a year

4. Evaluate your capabilities and the existing situation as well as the real cost of waste
management in your Municipality. Establish a rewarding system to promote separate
collection by your citizens as well as a PAYT system which will cover the total costs of
each municipal SWM system.

For bio-waste:

5. 1f no experiences are available in your municipality or in similar municipalities: Start and
implement a pilot project as described in chapter 4.5- duration: about one year.

6. Proceed to upscale of available pilot projects within the next years as described in chapter
4.5 - maximum duration for very large municipalities of more than 100.000 inhabitants:
three years, each one-third of the population to be connected.

Consider the requirements concerning minimising cost increase by more efficient waste
collection both for residual waste as well as for bio-waste (see chapter 9).

7. Get the necessary treatment facilities organised and installed at your FODSA. Check and
consider the differences from “normal MBT” as described in Annex 4.
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For dry recyclables paper, plastic and metals

in chapters 4.5, 5.5, 6.5, and 8.5

8. Check your situation in comparison with the respective evaluation tables (Tables ,9 13,16,
and 19) and develop a concept of activities for closing the gaps as shown in the examples

9. Follow the South Aegean example and get “bells” for separate collection installed in a
density of 1 per 300 inhabitants and touristic beds or lower

10. Accord stepwise approach with HERRCO and Rewarding Packaging Recycling S.A. and if
necessary similar systems and implement improvement within the next year.

It is now important for Greece, in
particular YPEN, to set up and follow
annual intermediate goals to be achieved
throughout the country (see proposal in
Figure 17).

There is no separate collection without
appropriate infrastructure and equipment.
Municipalities need to assign a budget for
appropriate equipment to allow citizens to
take part in the countries recycling efforts
and provide trust in a reliable system.
Personnel resources ...

lot of

As improvement will require a

activities and the implementation of
many steps in the municipalities it is
recommended to start immediately - as
some municipalities are already on the
way to do so. The recommended actions
and steps might need adjustment under
the circumstances of each municipality.
Municipalities will also need individual
support in addition to this guideline.

The time until 2025 is short in relation
to the challenges Greece is facing, and
as such the municipalities should start
making changes now.
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14. Annex

ANNEX 1: ADDITIONAL INFORMATION
ON CRUCIAL STAKEHOLDERS

In this Annex a detailed description of the
Greece’s stakeholders in regards to waste
management in the country are described,
as additional information to chapter 2.3.

Ministry of Environment and Energy
(YPEN)

The YPEN is the main governmental
authority responsible for the
development of environmental and
waste management policy in Greece. The
Ministry’s overarching aim is sustainable
development focusing on four pillars of
strategic actions consisting of the combat
of climate change, the protection of
the natural environment, resources and
quality of life, and the enhancement of
environmental governance (YPEN, 2016).

The Ministry has the responsibility to
(NWMP, 2015; Presidential Decree (PD)
132/2017 - Government Gazette 160/
A/30-10-2017):

« Develop and deliver the policy
and the legal framework that will
determine the necessary actions
under which waste management
will be implemented nationwide in
accordance with the corresponding
EU Directives (NWMP, 2015).

« Draftand monitorthe progressofthe
NWMP, through the development
of plans and actions to implement
the national waste management
policy and to achieve the statutory
objectives.

« Issue opinion in regards to the
Regional Waste Management Plans

12 P.D. 141/2017 - Article 27

(RWMP) and monitoring of the
implementation progress and the
attaining of the set by the RWMP
targets on waste management,
with the ability to intervene when
deemed necessary.

» Report to the EC the progress of the
implementation of the Directives

« Transmit accurate national data
to the competent organisations
such as Eurostat, and Organisation
for Economic Co-operation and
Development (OECD).

As of the 7" of August 2019, the staff,
functions, and responsibilities of the
General Secretariat of Waste Management
Coordination, previously encompassed
in the Ministry of Interior (YPES), has
transferred to YPEN (Law of 4622/2019
- Article 111). As such the main
competencies of the YPEN will extend to
(NWMP, 2015; P.D. 4/2014 (A’9); P.D.
141/20172):

« Coordinate  the  municipalities
regarding waste management.

« Develop and approve of waste
management initiatives for the
municipalities.

« Coordinate and supervise along
with  the involved Ministries
(YPES, Ministry of Development
and Investments) the pertinent
governmental and private entities
of the undertaken activities of
waste management.

o Implement the principles and
regulations of the EU and National
legislation in public procurement.

« Coordinate and
RWMPs.

promote the
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- Monitor and assess the
governmental, private, and control
entities and authorities in regard

« to the efficiency and the progress
of the partaken waste management
activities and  projects  (Law
4622/2019 - Article 111).

Ministry of Interior (YPES)

The YPES s considered the most significant
governmental authority of the country,
as it is responsible for the supervision
of Decentralised Administrations (DA)
and local authorities (Municipalities and
Regions), amongst others (YPES, 2019).

YPES, in regard to waste management,
is responsible for the formation and
implementation of the institutional
framework regarding the establishment
and monitoring of waste management
entities and authorities in cooperation
with the YPEN (NWMP, 2015).

However, due to the afore-mentioned
transfer of the General Secretariat of
Waste Management Coordination, to
the YPEN, the Ministry’s responsibilities
on waste management in terms of
the municipalities and Solid Waste
Management Organisations (FODSA) are
to be reframed (Pothou, 2019).

Decentralised Administration (DA)

DAs were established under the Law
385272010  “New  Architecture  of
Self-Government and  Decentralized
Administration - Kallikrates Program”,
with the most recent amendment by
law 4555/2018. The DA is a separate
administrative unit responsible for the
State’s operational and audit activities
within its jurisdictive area. Amongst other
responsibilities, they provide general
guidelines and ensure the implementation
of  environmental legislation  (Law
3852/2010; Law 4555/2018).

To be more precise, DAs have the
responsibility to (NWMP, 2015; Law
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3852/2010):

« Issue  environmental licensing
regarding environmental and waste
management projects and activities
for category A2 projects (projects
with significant impact on the
environment).

« Authorize permits to mandated
entities for the collection and
transportation of non- hazardous
and hazardous waste, within their
administrative boundaries.

» Inspect waste management projects
and activities in joined competence
with YPEN and RG

Regional Governance (RG)

RG are local governmental bodies
consisting of municipalities (13
nationwide). Each constituency is set up
in a wider area of the country (with the
exception of Mount Athos) and has its
own independent services and budget as
defined by Law 3852/2010.

In regard to waste management, RGs have
the responsibility to (NWMP, 2015):

« Approve of the RWMPs drafted by
the affiliated FoDSAs.

« Submitanannualreporttothe YPEN
on the implementation progress.

« Develop a RWMP, in case the
FoDSA is unable to develop one
(Law 4555/2018).

« Issue environmental licencing for
waste management projects and
activities (category B projects - low
environmental impact) within their
jurisdictional area.

« Inspect waste management projects
and activities in joined competence
with YPEN and DA.

Hellenic Recycling Agency (HRA)

HRA is a public interest, non-profit
private entity supervised by the Ministry

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE



FINAL REPORT BFS 2020/04-11

of Environment and Energy. Its main
objective is the elaboration, planning
and implementation of policy for the
“Alternative  Waste Management” of
packaging, packaging waste and other
products, as well as the planning and
implementation of prevention measures. It
has complete administrative and financial
autonomy. The HRA was established
in 2001, the operation, objectives and
responsibilities of which are defined by the
2939/2001 law as amended by the laws
3854/2010 , 4042/2012 and 4496/2017.
(HRA, 2019). However, the first Board of
Directors (BoD) of HRA was assigned in
2009 and the first employees started to
work in 2012. The BoD is assigned by the
Minister of Environment & Energy and
comprises of representatives of Ministries,
local authorities, NGOs, and the private
sector (Chamber of Commerce).

It is within the HRA responsibilities among
others to (NWMP, 2015; HRA, 2019):

« Develop and implement the policy
concerning Extended Producers
Responsibility (EPR).

« Propose amendments and sanctions
with respect to the legal framework
on alternative management policy
(Law 2939/2001, Article 20 as
amended by law 4496/2017).

o Advice on alternative waste
management matters referred to by
the YPEN.

« Provide certification and monitoring
of national Extended Producers
Responsibility ~ (EPR)  schemes
and Producer Responsibility
Organisations (PRO).

« Maintain the National Producers
Registry (NPR), and organise tactical
and unscheduled inspections to the
producers and to other entailed
entities.

« Set sanctions to municipalities not
in compliance with the 2939/2001

Law (Article 8), as amended by Law
4496/2017 on the application of
separate collection of waste (Law
4619/2019 - Government Gazette
95/A/11-06-2019).

Solid Waste Management Association

(FoDSA)"

The FoDSAs are the regional non-profit
waste management entities, responsible
for the development, implementation
and monitoring of the RWMPs. Each
Region can have up to three (3) FoDSAs
which are constituted by municipalities
within the same Region and can be either
state-owned or anonymous enterprises
under Public-Private Partnership (Law
4042/2012 as amended by 4555/2018 -
Article 225).

Concerning the insular areas, each
municipality/island is assigned as the
areas FODSA and are responsible to carry
through the responsibilities and obligations
of FoDSAs, as stated under article 227
of 4555/2018 law. The FoDSAs in the
insular areas can be established with the
formation of municipal associations or
program agreements, under article 99
and 100 of 3852/2010 law respectively,
for feasibility purposes.

The FoDSAs have the responsibility to
(Law 4555/2018, article 227,):

« Conduct waste prevent-reduce
programs and promote CE actions
and implementation projects.

« Develop, and operate projects in
regard to storage, transfer and
treatment (recovery and landfilling),
as well as monitor and specify the
implementation of the set targets
and actions set by the RWMP.

o Implement MBT and landfilling of
mixed solid waste

» Prepare the projects and conduct
the required by the legislation

13 As described in the laws of 4071/2012 - Articles 13-17, and 4555/2018 - Articles 225 - 235
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studies for non-hazardous waste
management (planning, licensing
and implementation studies) of
their regions according to RWMP
and submit funding applications as
the final beneficiary.

. Consolidate, restore and ensure
furthertreatmentfornon-hazardous
treatment facilities. (In case the
FoDSA is unable to undertake the
afore-mentioned actions for certain
waste streams like bio-waste, it is
the responsibility of the regional
governance to enforce the legal
obligations.

« Provide scientific and technical
support to municipalities to design,
implement and take actions and
projects for waste management.

» Keep data record of the introduced
waste and the applied treatment
methods.

« Monitor waste generation and
management in their jurisdictional
area using the Digital Waste
Registry. The data on the registry
are included in the annual report of
the FODSA to the DA while a revision
and progress of implementation of
RWMP, is to be submitted every 5
years.

« Drawing-up the Action Plan and
determine the pricing of the
municipalities on an annual basis.

o Collect data and send them to the
Ministry of Environment.

« Assist the affiliated municipalities to
eliminate dumping or uncontrolled
disposal phenomena and restore
the illegal dumpsites.

« Develop the annual and b5-year
report in regard to the progress and
the way the targets and measures
set by the RWMP have been
implemented which would be sent
to the YPEN.

FoDSA under the new pricing policy
(AMD 31606/930/2019 OGG 1277/B)
are obliged to define the general rules for
determining the contributions and fees
paid by the Municipalities to the relevant
FODSA per service provided, including
landfill. The new rules aim to support the
implementation of the waste hierarchy,
setting landfilling in the worst pricing stage
while setting lower pricing rates for source
separation, recycling and Mechanical
Biological Treatment, promoting thus
these practices. The new pricing policy
is based on the PAYT principle at the
municipal level.

The pricing policy complements the Law on
“Strengthening circular economy actions”
(Article 55 of Law 4609/2019, OGG 67/A).
The Law repeals the provision of article 43
of Law 4042/2012, which provides for the
imposition of a landfill tax and introduces
an environmental levy for untreated
municipal waste (20 03), garden and park
waste (20 02), separately collected waste
(20 01 and 15 01) for disposal in a landfill
site.

Municipalities'

The municipalities are the local
government authorities responsible for
the implementation of waste management
through the development of a Local Waste
Management Plan (LWMP) following the
guidelines and targets of RWMP (NWMP,
2015; Law 4071/2012 and 4555/2018).

Within the main responsibilities of the
municipalities is to (Law 4555/2018,
article 228):

« Develop a LWMP (based on IJMD
51373/4684/2015 - B’2706) which
should be in-line with the RWMP.

« Organise and implement separate
collection of municipal waste for at
least four (4) waste streams (glass,
paper, plastic and metals), as well
as separate collection of biowaste

14 As described in the 4071/2012 - Article 6 and 4555/2018 laws - Article 228
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from household, restaurants,
caterers, big producers and green
waste of parks and gardens.

» Collect the generated MSW such
as mixed, separately collected
fractions (paper, metal, glass,
wood, bio-waste or bulky waste),
and residual waste and transfer
them to appropriate recovery,
recycling or disposal facilities.

« Eliminate uncontrolled disposal of
MW and restore existing dumping
sites

« Develop waste prevention-reduce-
reuse programs

» Raise awareness and ensure
engagement of the residents
through the development of
prevention, waste minimization and
re-use awareness communication
and dissemination plans to further
contribute and promote the circular
economy principles.

« Promote actions and implement
projects contributing to CE.

» Construct and operate Green Points
(under Law 4447/2016 - Article
21) and composting facilities and
implement and operate Sorting
Recycling Materials Centres and
Waste Transfer Station according
to RWMP.

EPR schemes or Producers Responsibility
Organisations (PROs)

Thealternativewastemanagementsystems
(PROs) work under the Extended Producer
Responsibility principle, under which the
producers have the responsibility for the
treatment and disposal of their end-of-
life products and are deemed to finance
all the environmental costs throughout the
life-cycle of their product (OECD, 2019).
The PROs are being developed in either a
voluntary or a mandatory basis with the
producers forming PROs using different
approaches (OECD, 2016).

According to legislation (Laws 2939/2001,
as amended by the law 4496/2017 and
4042/2012) all producers are obliged
to participate in a collective PRO or
to organise an individual scheme. The
approaches of the PROs differ but in
general, they are obliged to:

o Organise and coordinate the
collection, transportation, storage
and recovery of the alternatively

managed waste streams (i.e.
packaging waste, End of life
vehicles, WEEE, used tires) in

collaboration with the municipalities
(Laws 2939/2001, as amended by
Law 4496/2017).

« Achieve the minimum targets
according to the national legislation
regarding recovery and recycling.

» Collect and assess quantitative and
qualitative data concerning the
implementation of the applicable
scheme (NWMP, 2015).

In Greece twenty-two licenced PROs are
in place of which in regard to packaging
municipal waste, are the following (EOAN,
2019):

« The Hellenic Recovery Recycling
Corporation (HERRCO) is the main
collective PRO responsible for
the coordination and facilitation
of co-mingled package waste
recycling and re-use. It is the most
widespread system in Greece,
through its developed “blue bins”
network with a 96% coverage of the
country’s population, contracted
with 304 municipalities and counting
approximately 165,000 “active”
blue binsand 519 collection vehicles
nationwide. Additionally, HERRCO
implements separate collection of
glass through the developed “Blue
Bells” network.

« The Rewarding Packaging Recycling
S.A. PRO applies a separate
collection through an integrated
system, the “Recycling Houses”,
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for packaging waste (paper, plastic,
metal, and glass). The “Houses”
include reverse vending machines
and are distributed in major urban
areas nationwide and specifically in
Attiki (39 recycling houses), Central
Macedonia (7 recycling houses),
Epirus (3 recycling houses) and
South Aegean (2 recycling houses).
(Reward packaging Recycling, 2019)

« AB Vassilopoulos is a chain
supermarket  with  the only
individual PRO in Greece and in
Europe on packaging waste offering
separate collection of materials
in integrated recycling systems of
packaging waste (paper, plastic,
metal and glass). The system is
using “Recycling Centres” and
reverse vending machines within
the branches of the supermarket’s
premises nationwide (AB
Vasilopoulos S.A., 2017).

Both Reward Packaging Recycling and
AB Vassilopoulos are offering monetary
incentives to citizens for recycling, through
their applied system, 1 euro for every 33
packages, via retail vouchers.

Other Pro’s operating in Greece are in
regards to the following waste materials
(HRA, 2020):

1. End-of-Life Vehicle -
certified system

One (1)

2. Waste of Electrical and Electronic
Equipment - Two (2) -certified
systems

3. Waste of Lubricant Oils - One (1)
certified system

4, Batteries and accumulators wastes
- Four (4) certified systems

5.Used vehicles tyres - One (1)

certified system

6. Construction,  Demplition  and
Excavation Wastes - Nine (9)
certified systems
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Accordingtothe Article 2 of law 4496/2017
the option of bio-waste management
through an EPR scheme, is also provided.

Other waste management associations

Besides the FoDSAs other waste
management associations exist mainly
for specific types of waste including the
collection of industrial and commercial
hazardous and non-hazardous waste.
Theseauthorisedandlicencedassociations
are responsible for the collection, storage,
transportation, recovery and disposal of
the produced or handled waste. In case
the associations own treatment facilities,
a permit is required and are under the
obligation to restore the site at the end of
their operation (NWMP, 2015).

These associations are obligated to keep
a data record on the generated/collected
waste and the followed treatment methods
along with the submission of an annual
report to the mandated authorities such
as the RG, DA and YPEN (NWMP, 2015).

Waste Producer or waste Holder

Any waste producer is obliged to either
deliver the produced waste by a licenced
waste management entity or to secure
the collection, transportation, storage
and recovery and/or disposal of the
generated waste according to the existing
national and EU legislation. For the
packaging waste and other waste streams
falling under EPR, the producer is to
address an existing EPR scheme or to
create an individual authorised scheme.
Furthermore, the producer is required to
keep a data record of the type of generated
waste, the quantity and the origin of the
waste as well as to submit the data under
the Digital Waste Registry (producers
or holders with an environmental, or
collection and transfer permit) (NWMP,
2015).
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ANNEX 2: CLUSTERING OF ISLANDS IN
RELATIO TO TOURISTIC IMPACT

MUNICIPAL WASTE

HOTEL BEDS GENERATION
(tn/yr)*
ISLAND POPULATION A el . CLUSTER
(km?) Ratio
Beds /
Total Popula- 2015
tion
Crete
. Central
Evia 210,815 3,670 430 3,181 5,496 6,010 1,011 94,837
Greece
North
Lesvos 86,436 1,633 314 1,035 | 3,304 | 2,004 239 6,896 0.08 Aegean 38,431
Islands
South
Rhodes 115,490 1,401 32,321| 37,268 | 15,078 | 11,229 | 1,720 Aegean - 95,200
Dodecanese
North
Chios 51,390 842 119 1,156 921 584 150 Aegean 21,020
Islands
Kefalonia | 35,801 781 938 | 3,205 | 2,489 | 3,988 | 244 sonian 24,512
Corfu 102,071 593 | 9,383 | 13,061 11,561 10,919 | 2,024 sonian 65,568
North
Lemnos 16,992 478 631 206 523 475 144 Aegean 7,423
Islands
North
Samos 32,977 477 845 769 3,580 4,187 454 Aegean 12,770
Islands
South
Naxos 20,877 430 300 9210 2,091 2,770 595 Aegean - 12,950
Cyclades
Zakynthos| 40,759 406 | 4,117 | 8,860 | 10,406 | 10,349 | 440 fonian 25,606
North
Thassos 13,770 380 929 2,099 | 2,577 | 4,238 1,372 Aegean
Islands
South
Andros 9,221 380 39 96 722 340 122 Aegean - 6,805
Cyclades
Lefkada 22,652 303 204 860 | 1,390 | 2,999 | 158 I'S‘:ZLad”S 14,884
South
Karpathos 6,226 300 750 879 1,868 | 2,644 122 Aegean - 7,130
Dodecanese
South
Kos 34,396 290 18,693 | 16,943 | 8,038 | 8,642 174 Aegean - 33,715
Dodecanese
Kythira 3,973 280 0 173 566 318 36 Attica 2,604
North
Icaria 8,423 255 0 0 441 469 178 1,088 0.13 Aegean 3,206
Islands
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MUNICIPAL WASTE

HOTEL BEDS GENERATION

(tn/yr)*
ISLAND POPULATION S CLUSTER

(km?)
2015

Central
Greece -
Northern
Sporades

Skyros 2,994 209 0 179 281 259 20

South
Aegean - 9,035
Cyclades

Paros 13,715 195 411 1,603 | 2,049 | 2,280 435

South
Aegean - 4,450
Cyclades

Tinos 8,636 194 0 585 745 896 86

North
Aegean 1,029
Islands

2,859 178 0 0 529 69 26

South
Aegean - 2,924
Cyclades

Milos 4,977 151 84 107 245 875 167

South
Kea 2,455 132 74 38 34 173 32 351 0.14 Aegean - 3,420
Cyclades

South
Amorgos 1,973 121 89 0 154 246 0 489 0.25 Aegean - 1,397
Cyclades

South
Kalymnos 16,179 110 0 253 520 1,033 0 1,806 0.11 Aegean - 7,726
Dodecanese

South
Aegean - 2,230
Cyclades

South
Aegean - 13,264
Cyclades

South
Aegean - 1,735
Cyclades

South
Aegean - 17,825
Cyclades

based on columns ratio of
beds per population and
total number of beds

Island similar to rural structure < 0,25 or less than 1.000 beds
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ANNEX 3: WASTE COMPOSITION
ANALYSIS IN GERMANY AND OTHER
EU MS

Sorting analyses of solid municipal waste
are the basis for waste management
concepts at municipal level, for the waste
management plans of the federal states
in Germany and for the planning of waste
disposal plants. Therefore, in the 20th
century some federal states developed
guidelines for sorting analyses and how
they should be prepared and executed.
E.g. the federal state of Saxony developed
its guideline in 1998 and updated it
2014 (Freistaat Sachsen, 2014). Public
waste management authorities - large
municipalities, counties and associations
of counties or municipalities - in Saxony
were and are requested to apply this
guideline for future sorting analyses.

Similar basic documents are also
available in other countries, e.g. the
“National Methodology for Household

waste composition Analysis in Scotland”
from 2008 or in the “Guidance on the
Methodology for Waste Composition
Analysis” from 2015 (Zero waste Scotland,
2015)

In detail, the sorting analysis of solid
municipal waste serves the following
purposes:

1. Collection of basic data for basic
waste management planning, e.g.
fulfilment of legal requirements or
achievement of waste management
objectives,

2. |dentification of induced changes
in the volume and composition of
municipal waste due to introduced
waste management measures (e.g.
in the collection of recyclables) or
as a result of changes in economic
and social conditions,

3.Basis for forecasts on the
development of the volume and
composition of municipal waste,

4. Planning and optimisation of waste

disposal facilities and statistical
evaluations in the field of waste
management.

There is no legally requested interval
for waste composition analyses in
Germany. Mainly they were executed
as part of inventory prior fundamental
decisions regarding e.g. investment of
waste treatment facilities like larger MBT
or waste incineration facilities and the
question of the “unavoidable” residual
waste fraction. In most municipalities or
counties they are not regularly repeated.
Repetition mainly is done due to a certain
occasion. E.g. in Germany high amount of
food waste in the residual waste - despite
separate collection system for biowaste in
most municipalities and counties - led to
an add-on to the Saxon guideline for waste
composition analyses in 2016 (Freistaat
Sachsen, 2016). Also debates on costs
related to collection of packaging and
non-packaging paper induced a higher
number of waste sorting analyses.

As it is not possible to do a sorting analysis
for the whole waste amount of a certain
larger municipality or county waste
composition analyses need to follow
strategies and principles to derive the
most representative sample. Therefore
waste composition analyses are structured
often as following:

1. Stratification of the population: the
formation of homogeneous sub-units
(e.g. households in village structures,
households in large housing estates)
from a heterogeneous population (all
households in a certain municipality).
The settlement and building structure
and the associated social structure
of the inhabitants have a decisive
influence on the occurrence and
composition of the waste. This must
be taken into account accordingly.
Therefore, the population is stratified
accordingly.

In addition, the volume of residual
waste containers available to
households also has an influence
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on disposal behaviour (use by one
household, shared use by several
households) and thus also on the
volume / composition of the materials
disposed of.

2. Determination of sampling method
and minimum units: Most common
is the sampling at the kerbside of
a representative number of bins
(e.g. of about 1.1 m3 - or in case of
smaller containers their number which
together would have the volume of
a 1.1 m3 container). The sum of the
sampling units of all sub-populations
should not be less than 20 sampling
units (of 1.1 m3) per sorting campaign
according to Saxon Guideline.

It is necessary to prepare a plan which
bins from which street should be
compiled for the composition analysis.

3. Sampling procedure: To ensure
representative and unaltered sampling,
the waste to be sorted must be
collected separately, e.g. as follows:

« The collection of the samples from
containers < 240 | MGB is carried
out in the previously defined
representative streets. The number
of containers corresponding to one
sampling unit is emptied into big
bags or 1,100 | MGB, which are
located on a separate collection
vehicle (see Ph-)..

« The collection of the random
samples from 770/1,100 | MGB
is carried out in the exchange
procedure by the municipality.

o Data are recorded in a collective
record during sampling (departure
area and time of departure, street
and house number of the container
location, number and size of
containers provided, degree of
filling of the containers, weight of
the container contents, anomalies)

4. Definition of sorting fractions: An
example for the fractions within the
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sorting of household waste is shown in
Table 1

5. Implementation of the sorting
analyses: The sample units collected
from the areas under investigation are
divided into three material flows by
means of screening:

« Coarse waste (fraction > 40 mm)

« Medium waste (fraction > 10 to <
40 mm)

« Fine waste (fraction < 10 mm)

Before screening, all bags containing
waste are emptied. After screening of the
medium and fine waste components <
40 mm, the coarse fraction reaches the
sorting table where it is sorted to fractions.

A random sample of the medium and fine
fraction < 40 mm is placed on a table
screen with 10 mm round holes. Here the
organic-mineral fine waste < 10 mm is

screened and the medium waste fraction
(>10and £40 mm) is further fractionated.

After the analysis of each individual
sampling unit (=1.1 m3 container), the
individual separated fractions are weighed
and the results are recorded on forms for
later evaluation. A qualitative evaluation
of the sorted fractions is also carried out.

6. Data evaluation and reporting: The
evaluation is carried out by means
of electronic calculation tools as well
as recognised statistical offsetting
and presentation methods. For each
building structure in the respective
investigation area, a  statistical
characterisation of the substance
groups is carried out at least by means
of the mean, median, minimum and
maximum values.

A photo documentation of the analysis
and results should be part of final
report.

The specific results are evaluated
in a differentiated manner for the
investigated municipality (total) as
well as for the investigated building
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structures and are presented in
weight per cent or, if the data basis
is appropriate, in kg per inhabitant
and week. Extrapolation to kg per
inhabitant and year should be supplied
too.

Comparison with other sorting results
should be presented.

Conceptual recommendations should
be derived in relation to individual
waste management adaptation
possibilities of the municipality with
regard to their prevention and disposal
strategies in the field of municipal
waste.

F-01: Sampling of smaller bins,
compiling to a 1.1 m3 container,
with mobile weighbridge

Literature:

Freistaat Sachsen, 2014: Richtlinie zur
einheitlichen Abfallanalytik in Sachsen

Freistaat Sachsen, 2016: Bericht
zur Erganzung der Sachsischen
Sortierrichtlinie 2014 zur Identifikation
von Lebensmittelabfallen

Zero waste Scotland, 2015: Guidance on
the Methodology for Waste Composition
Analysis

Photos from waste composition analyses

F-03: Sorting via small mobile drum
screen

F-04: Sorted out FE-metals
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Table 26: Example for a sorting list — based on Freistaat, 2014

PARAMETERS RESULTS

1. FE - metals

2. NE (Non-FE) - metals

3. Paper, cardboard

3.1 Packaging paper and cardboard

3.2 Non packaging paper

4, Glass

5. Plastics

5.1 Plastic from packaging materials

5.2 Non packaging plastics

6. Organics (bio-waste from kitchen,
garden, and other sources)

7. Household and sanitary papers incl.
diapers

8. Wood

9. Textiles

10. Minerals

11. Compounds

12. WEEE

14. Hazardous waste

15. Others

16. Fraction < 10 mm

Date Employer
Engineer
94
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ANNEX 4: BIO-WASTE TREATMENT
FACILITIES INFORMATION

Various solutions and technologies for
treatment of bio-waste exist and are being
implemented at different scales around
the EU. Such solutions include composting
and AD that recover nutrients and generate
bioenergy. Best Available Techniques
(BAT) for treatment of separated collected
bio-waste are described in the JRC
Reference Document for Waste Treatment
(JRC, 2018).

The production of compost, digestate and
biogas exists at the commercial technology
readiness level and is supported by
many industrial actors all over Europe.
Within this guideline only a few general
issues relevant for treatment facilities are
mentioned for a) composting plants and b)
AD plants.

Issues to be considered for the treatment
of separately collected bio-waste in
composting facilities:

o Separately collected bio-waste
is more humid than MSW (the
facility visited near Athens reported
of around or above 60 % water
content).

« Separately collected bio-waste
needs separate reception area
(most presumably a flat bunker
with some inclination and leachate
collection).

« Separately collected bio-waste
might need other feeding to tunnels
than simple belts.

« Composting requests bag openers
(or similar technical equipment)
at the early stage of process to
open bagged quantities as bags -
compostable and other ones - will
arrive with bio-waste inside.

o Composting requests structure
material, in general 20 % - 30 %,
depending on the humidity of
the collected material via source
separation.

« Composting requests water (at least

during summer) as the evaporation
is the physical principle that allows
cooling of the heap to a maximum
of about 65°C. So even humid input
material needs external water to
support cooling during maybe the
third or fourth week of composting.
Underground rainwater tanks are
necessary.

Composting in tunnels or in closed
halls (at least for the first four to
five weeks) is a rather suitable
technological approach for the
treatment of separately collected
bio-waste. Due to odour risks only
very low quantities of bio-waste
(<< 1,000 tn/yr) might be treated in
open windrows under roof and in a
distance to housing areas of surely
more than 1 km.

Composting facilities in general
require a roof because for the final
treatment (at least screening and
wind-shifting in most cases) after
about 12 weeks the compost should
not exceed 30 % - 35 % water
content. During autumn, winter and
spring rainfall on open windrows
surely will lead to higher water
content, which means no good
screening results are possible. The
composting area will be blocked by
material waiting to dry naturally and
the operation of facility is getting
into poor conditions again causing
odours and presumably complaints
from neighbours.

Composting requests a longer
time than present minimum legal
requirement from Greece (of in total
7 weeks) in case compostable liners
should be degraded to compost.

Composting  requests a final
treatment of product with screening,
e.g. < 10 mm. Efficient screening
requires an input with less than
35 % water content. Wind-shifting
of overflow in general is regarded

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE

95




as pre-condition for reuse of this
fraction as structure material - at
least for a few cycles.

« Composting facilities require a
reasonably large storage area for
products.

Issues to be considered for the treatment
of separately collected bio-waste in AD
facilities:

o Separately collected bio-waste
needs separate reception area
(most presumably a flat bunker
with some inclination and leachate
collection).

« Dewatering of digestate is a costly
issue. Therefore, part stream
digestion of only about 50% - 60
% of input and then mixing the
remaining input with digestate
might avoid such technical facilities
- but individual checking of input
material its humidity should be
considered.

« Digestion facilities need a user for
heating/cooling from the exhaust
gas of CHP units at the facility or
with the industrial client, hospital
or school in a distance of in general
less than 3-5 km for effective use of
energy. Such effective use of energy
is also necessary from an economic
point of view (revenues).

» After digestion stage there is a
composting part necessary in
general.

Both composting and AD facilities for
separately collected bio-waste should
allow unloading of leachates from packer
plate trucks or press-containers to a
special (underground) bio-waste leachate
collection tank. These leachates then
should be added to the processes.

Very short excursion to costs

Existing gate fees in Greece of 40 - 70
€/tn very often don’t contain all costs.
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Depreciation costs, for example, are very
often not included, as they are very often
also not included in existing costs for
waste collection. Therefore, replacement
of trucks or machinery at a treatment
facility is very often not possible within
the regular budget.

Under these circumstances, it is not
possible to compare treatment costs from
many Western and Central European
Countries, which include capital costs,
with the figures, e.g. mentioned in the
recent report from MOU, 2019.

Composting and digestion plants in
Central European countries rarely work
with less than 40 to 50 €/tn. Very large
open composting facilities such as many in
Eastern Germany with very low emission
control measures offer cheaper rates. In
general AD plants create higher investment
costs but have higher revenues from the
generation of electricity and heat. Costs
of about 100 €/tn for final disposal of
residual waste occur in general in Central
European countriesindependent fromtype
of treatment in waste incineration plants
or MBTs. So, composting of separately
collected bio-waste induces reasonably
fewer treatment costs there.

Economies of scale might be estimated to
be in general reasonable for:

a.Composting plants with 4 - 5 weeks
of operation in tunnels or closed
hall and then for further 8 weeks
under roof: More than 10,000 tn/yr
to 15,000 tn/yr

b. Composting plants that are almost
completely operated in tunnels,
closed halls or have a similar closed
technique (for composting including
final maturation): More than 20,000

tn/yr

c.For AD plants with later composting
of digestate in tunnels: More than
25,000 tn/yr

These are rough figures based on
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international experiences. There surely
exist e. g. smaller AD plants with later
composting of digestate in tunnels in MS.
Each individual case may have its own
detailed calculation and planning. These
figures indicate that in a wider range inter-
municipal cooperation will be more cost-
effective than small scale solutions for
each municipality individually. But for e.g.
for smaller islands or regions with a lot of
complicated (=expensive) transport issues

MUNICIPALITY OF HALANDRI **

Challenge: The municipality of Halandri is consisting of a high ratio of open green areas
per citizen, a wide range of business activities especially in the service sector and the food
industry and a dense population of 70,000 residents.

lower figures might be reasonable.

ANNEX 5: GOOD PRACTICE EXAMPLES
FROM GREEK MUNICIPALITIES

There exist a number of good practice
examples applied in Greek Municipalities.
Following some indicative case studies are
presented.

A significant challenge was considered the engagement and awareness of residents as well
as the vandalisation of the bins by waste pickers.

e Bio-waste - brown bins;

e Residual MSW - green bins;

e Other waste (used tyres,

e Packaging glass - blue bins & blue bells;

end-of-life vehicles,
accumulators, waste of electric and electronic equipment, etc.);

Description: (what has been done/initiated/..): The municipality of Halandri implements
separate collection on five (5) waste streams:

e Printed paper and paper & cardboard packaging waste - yellow bins;

used lubricants, batteries and

The municipality has contracts with EPR schemes (HERRCO, etc.)

The municipality in June of 2016 launched a 3-year separate collection of bio-waste pilot
program, “Waste4Think”, under the Horizon 2020 EU program.

e |nitially, 1,000 residents participated, upscaling in 2019 to Agia Varvara area with an
additional 4,000 participants;

e Brown bins of 301t and 120It were distributed to the participants with a ratio of 1 bin

vandalised by waste pickers, which resulted in unlocked yellow bins to avoid repairing/

The compost was produced by the collected green waste and the produced FORBI

Different collection systems are implemented depending on the type of waste (kerbside
collection, and with different collection frequency per waste bin:

(1201t) every three (3) households. The 1201t bins were locked with the participants of
the designated area receiving the keys, to avoid contamination.

Initially, both yellow (paper/cardboard) and brown (bio-waste) bins were locked, to
ensure the purity of the collected material, however, the yellow bins were breached and

replacement cost.

In collaboration with the municipality’s stakeholder, the Technical University of Athens
used the collected bio-waste to either produce Food Residue Biomass (FORBI) for
biogas production or compost in open windrows.

Green bin - kerbside collection - daily;

Blue bin - kerbside collection - three times per week;

Yellow bin - separate collection - twice per week;

Blue bells - separate collection - contact with HERRCO (approx.. once every 10 days);
Brown bins - twice a week;

Green waste - side road collection point - 5 times per week

15 MOM
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Results: The municipality achieved approximately 300kg being collected daily from the pilot
area and the upscaling area (Agia Varvara).

The recycling rate in the designated area (Agia Varvara) exceeds 75%, and have achieved a
40% separate collection of food waste, with significant purity levels:

» Bluebins-85%;

» Yellowbins-95%;

» Brown bins - 99%;
The participants on the designated areas of the piloting and the upscaling (Agia Varvara)
are currently disposing to the green bins (residual/mixed waste) less than 10% of their bio-
waste. The biogas produced from FORBI has been fuelling the municipality’s garbage trucks

that have been specifically converted to run with biogas leading to significant savings on
fuelling costs;

The composting of the collected material (green waste and FORBI) was completed in 40 days,
significantly reducing composting time (green waste composting time takes months).

During the past years, the ration of the distributed green, blue, and yellow bins has been
shifted to one (1) bin of each waste stream.

Costs: No available data.

Conditions for success: The city council is fully committed to the project.

Communication and dissemination of the municipality’s waste management and recycling
actions have been communicated to the residents, to ensure their engagement, including:

e The distribution of brochures and flyers on good practices of recycling;
e The use of on-line tools for the residents through:
» an up-to-date municipality website;

» the use of various social media (e.g. Twitter, Facebook) promoting awareness
actions regarding re-use and recycling in the municipality;

» available timetable to the residents of collection on the municipality’s website;
e Organizing and/or participating in workshops, social events, etc.;
e Public releases of a series of articles, press releases, etc.

e Promotion and communication events in civic amenities sites, schools (kindergardens,
primary, secondary, high and technical schools);

The municipality has introduced GPS and informatics systems, in bio-waste and paper/
cardboard collection vehicles.

MUNICIPALITY OF VOULA-VARI-VOULIAGMENI*¢

Challenge: A Municipality with significant cultural and income variations between the 3
regions of the municipality (Voula-Vari-Vouliagmeni), characterized by low population
density, and large touristic establishments.

Initially, sceptisims were expressed regarding the scheme, based on lack of awareness within
the city council board, the employees and the residents.

Inregards to the infrastructure the municipality was lacking the required space and facilities
(composting and material sorting facilities, green points, transfer station, lack of equipment,
etc.), with the residents opposing the construction of the facilities within their community.

A significant challenge for the municipality in order to implement and promote the PAYT
system was its inability to provide monetary incentive to its residents in regard to the
imposed municipal fee due to barriers from existing legislation.

Finally, the market potentials of the products from separate collection of bio-waste “Vita
Green” and “Vita Green Plus”.

16 MOM Vari-Voula-Vouliagmeni 10th October of 2019 & Municipality of Vari-Voula-Vouliagmeni (2019)
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Description: The municipality of Vari-Voula-Vouliagmeni implements separate collection of
six (6) waste streams:

e Bio-waste - brown bin;
e Packaging glass waste - “Blue Bells”, and door-to-door collection;
e Printed paper and packaging paper - door-to-door collection;
e Metals and packaging waste of beverages and milk (PMD) - door-to-door collection;
e Residual (mixed) waste - green bin
e Green waste - green points;
Additionally, package and packaging waste is being collected through the “Blue Bins” system.

The municipality has contracts with EPR schemes (HERRCO) and implements different
collection system according to the characteristics of the households, type of waste and the
area (door-to- door, kerbside, communal, etc.)

In October of 2019 the municipality runs a pilot program “Zero Waste” on separate collection
of 5wastestreams, including bio-waste, inthe area of “Pigadakia” counting 1,000 inhabitants:

e Bags were distributed for free per household for separate collection per waste stream:
» food-waste-paperbags;
» Paper-bluebags;

» Plastic, metals & packaging waste of beverages and mils (PMD) - orange bags o
Residual waste - biodegradable bags

e Brown bins were distributed for separate collection of bio-waste using kerbside
collection or door-to-door collection;

e A time schedule of separate collection for each waste stream was created and
communicated to the participants;

Within the pilot area PAYT (Pay As You Throw) schemes and BAS (Benefit As Save) are
implemented;

e The “Blue Bins” have been removed from the piloting area in order to enhance the
resident’s engagement to the implemented system;

e The program was addressing residents as well as enterprises (66 enterprises participate
in the program);

e The collected bio-waste material is constituted by green/garden waste and food waste;

e The municipality cooperates with the company WATT S.A. to produce standard soil
conditioner from the collected green waste under the brand name “Vita Green” with a
contract of 10,000 tonnes/year.

e The participants were rewarded by receiving recycling points where the residents can
redeem in various municipal services such as kindergartens, etc.

Results: The municipality diverted more than 35% at the end of 2019 of its co-mingled waste
from landfill.

The municipality constructed a greenhouse growing flowers to be used for the green public
spaces using and “Vita Green” as a soil conditioner to test the quality of the product.

The successful production of “Vita Green” product led to the production of “Vita Green Plus”
produced from green and organic waste of A+ quality.

Costs?’: The project was financed by the municipality’s own resources and the European
Interreg Programme.

According to a very detailed cost accounting, the total cost for waste management for 2018
is calculated to approximately EURO 7.5 million, amounting to 75% of the municipality’s
budget being which is being channelled to waste management.

Operational cost for the cleaning and recycling services per inhabitant in the municipality
amounts to:

e Direct cost of 74.74 € per inhabitant.

e Indirect cost of 78.32 € per inhabitant

17 The data are derived from the municipality’s LWMP of 2015.
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Conditions for success: The city council is fully committed to the project.

Communication and dissemination of the municipality’s waste management and recycling
actions have been communicated to the residents, to ensure their engagement, including:

e The designing and distribution of brochures and flyers for separate bio-waste collection
recycling;

e Organizing awareness campaigns on the produced from the collected bio-waste
standard soil conditioner;

e Easily accessible information and guidelines to the residents through the municipality’s
website, social events, enhancement of voluntary civil and environmental protection
groups;

Door-to-door approach, distribution of information material, and display of posters in
civic amenity sites and enterprises,

e Promotion through radio and television media;

Organising events, workshops, and dissemination actions in civic amenity sites, and
schools.

Transparency of the municipality’s actions and costs through their publication in the
municipality’s website.

A special communication line was created to provide information to any interested resident/
enterprise.

Training of the collection personnel and residents.

The municipality implemented “SMART” waste management solutions including telematics
in the optimization of collection routes, “SMART” bins with sensors indicating fill-level and
location of bins

MUNICIPALITY OF VRILISSIA*

Challenge: The municipality of Vrilissia has a population of 30,660, indicator of Green per
inhabitant is 14m2 and 15,000 households.

Due to many open green spaces in the municipality large amounts of green waste are being
generated.

Mainly challenge was considered the engagement and education of the residents and
personnel.

Description: (what has been done/initiated/..): The municipality of Vrilissia implements a
separate collection of twelve (12) waste streams:

» Green waste - door-to-door collection

» Food waste (public markets)- hand gathering for the markets;
» Household food waste - Bring points throughout the urban network;
» Package waste - “Blue Bins”

» Glass (“Blue Bells” system)

» C&D waste - door-to-door collection

» Paper and cardboard waste (“Yellow bins” system)

» Electrical & Electronical equipment - Bring points

» Batteries & Accumulators

» Tyres (municipal vehicles)

» End-of-Life vehicles, door-to-door collection

» Fabrics

» Residual waste - green bins

100
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The municipality has contracts with EPR schemes (HERRCO, EDSNA) and implements
different collection system according to the characteristics of the households, type of waste
and the area (door- to-door, communal, bring points, etc.)

» Separate collection of green waste is being implemented through a door-to-door
collection with a frequency of 2-3 times per week.

» Separate collection of bio-waste from public market is being implemented by hand
gathering once per week on the day of the public market.

» Household food-waste is being collected through bring points throughout the urban
network six (6) days per week.

» Separate collection of C&D waste is beingimplemented through door-to-door collection
with a frequency of 2-3 times per week.

Today, a “Source Separation” composting program is fully implemented all over the urban
network, which developed as follows:

e Bio-waste collection initiated in 2014, starting from gardens (green waste) as this
target source generate constant and significant amount of bio-waste.

e Door-to-door awareness campaign took place firstly at the public grocery market
(producers and consumers) and then at the west region of the municipality, which was
selected for a pilot composting program.

e Separate collection of food waste from the public market and the local groceries and
supermarkets initiated in 2016

e Brown bins of 1100 L were placed on the selected region of Vrilissia. and every year the
number of bins is increased.

» Bags were distributed for free per household for separate collection of bio-waste
» Brown bins of 10It and 30It were distributed for separate collection of food waste;

» The participants wererewarded by receivingrecycling pointsthroughthe “Follow Green”
recycling rewarding platform by gaining points to be redeemed in local businesses;

» Pilot compostingin neighbourhoodsisimplemented, including “adoption” of composters
placed in 5 parks, conduction of experiential workshops and training of the participants.
The produced compost is distributed for free to the participants.

» Distribution of home composters of 4501t to households

» The collected bio-waste material constitutes of green/garden waste and food waste
from households, public markets, businesses producing food waste, supermarkets,
grocery stores, etc.);

Results: The municipality in 2018 achieved a 36% separate collection of MSW, 26% of bio-
waste source separation, and reduced to 50% the landfilling of its municipal solid waste.

Reduced the municipal fee for cleaning and waste management services by 25%.

Costs: The municipality in 2018 achieved a 36% separate collection of MSW, 26% of bio-
waste source separation, and reduced to 50% the landfilling of its municipal solid waste.

Reduced the municipal fee for cleaning and waste management services by 25%.

Conditions for success: The city council is fully committed to the project.
An absolute co-operation is achieved between public and private organisations.

Continuous and innovative communication and dissemination of the municipality’s waste
management and recycling actions have been communicated to the residents, to ensure their
engagement, including:

e The designing and distribution of brochures and flyers for separate bio-waste collection
recycling;

e Creation of an on-line platform (www.fisikolipasma.gr) to raise awareness, inform and
educate residents on composting, proper separate collection of organics, what to put
in the brown bin, as well as on the composting procedure;
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Easily accessible information and guidelines to the residents through the municipality’s
up- to-date website, social events, workshops;

The use of the inter-municipal reward recycling platform “Follow green” promoting
recycling by training and educating the residents through games, articles on recycling,

etc. while gaining redeemable points to local businesses;

Door-to-door approach, distribution of information material, and display of posters in

civic amenity sites and enterprises,

Organising events, workshops, and dissemination actions in civic amenity sites, and

schools.

Distribution of questionnaires in regards to the PAYT system;

Follow-up of composting procedure ( after 6 months) by a composting consultant;

Training of the personnel and residents.

ANNEX 6: PROPOSAL FOR SUITABLE
INPUT FOR SEPARATE COLLECTION OF
BIO-WASTE

BIOWASTE

YES PLEASE

NO THANK YOU

From the kitchen

From the balcony or
garden

Material

Potting soil

Dead plant parts

Aluminium foils

Porcelain

Bread leftovers

Tree prunings

Binding

Juice boxes

Eggshells Flowers Flower wire Chipboard, Plywood
Meat leftovers Potting soil Tins Grill and oven ash
Vegetable waste Diseased plants * Cling films Road sweepings
Household roll Fallen fruit Glass Animal carcasses

paper

Coffee filter and

Grass cut & Wild

Vacuum cleaner

Cigarette ashes,

gound herbs “Weed” bags filters
Chocolate Hedge cut Rubber Nappies

Potato grounds, .
- Legumes Illustrated Composite paper
Paper handkerchiefs Haulm Impregnated woods Leather

Bones Cabbage parts Yoghurt cups Metals

Food scraps

Plant waste, seeds,

lincluding spoiled) roots Cat litter Milk cartons
Brushwood & Wood wool, bark .

Ceramics Paper cardboard
sawdust (untreated)
Dairy products Flour products Seafood Plastic bags
Nut peels Hedge clippings Cork Feaces
Straw & Hay Green refuse Faeces Plastics

Flowers cut or
potted (not the pot)

Fruit waste/husks
and stones

Lacquered wood

Tea/ tea bags

Feathers & Hair

*Except plants with special diseases, not anle to be inerted during the composting process
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ANNEX 7: PROPOSAL FOR SUITABLE
INPUT FOR SEPARATE COLLECTION OF
DRY RECYCLABLES

PAPER /

CARDBOARD

FINAL REPORT BFS 2020/04-11

YES PLEASE

NO THANK YOU

HELPFUL TIPS

Paper Packaging:
wrapping paper and
paper bags.

Cardboard Packaging:

e cardboards from
WEEE;

e cereals;

® pizza;

e biscuits;

e sugar;

e detergents;
e toothpaste;

e cigarettes packaging
etc.

Other paper:

e Printed paper, bills,
newspapers, magazines
(even plasticized ones);

e Envelops;
e Non-reusable books;
e Forms;

e Handicraft paper/
cardboards;

Cardboard roll from
toilet paper and kitchen
paper, etc.

Used napkins, tissues,
toilet and kitchen papers

Dirty fast food packaging

Wet or dirty paper:

Dirty napkins or coated
paper not only are
unsuitable for recycling
but furthermore they
“contaminate” the

rest of the recyclable
materials deeming them
unrecyclable.

Milk or beverage cartons
(TetraPack) and coated
cream and yoghurt pots.

Paper packaging
containing lubricant oils
fall under the management
isunder the PRO “Centre
for Environmental
Alternative Management -
KEPED S.A.”

The packaging disposed of in
the separate

collection bin must be empty
and rinsed

Books in good condition
should be prioritized
for reuse by collecting
and distributing them to
designated reuse centres of
each municipality (e.g. green
points).

Certain packaging such
as TetraPack due to the
different layers (plastic
and cardboard) are most
likely are inseparable
and therefore not fit for
recycling. Before they are
placed in the recycling bin
we should check whether
the appropriate recycling
label is on.

Flatten or fold cardboard
boxes - Remove parts of
the packaging which are
not made of paper (such as
plastic handles)

Printed papers from public
services (Ministries,
Hospitals, etc.) and/
or companies should be
disposed after document
destruction due to data
protection reasons

Used/Dirty paper and dirty
fast food packaging must
be disposed at the mixed
waste/green bin.
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YES PLEASE NO THANK YOU HELPFUL TIPS

Plastic packaging: Bulk plastics: tables, Plastic packaging must be
e Bottles of water, chairs, pots, crates, empty and rinsed.
milk, soft and alcoholic plumping parts, Squish down your containers
drinks, cooking oil; doors, window frames, when possible.
e Food containers - tiles etc. should be led ) ;
Ketehup, salad dressing. to drop- off points e.g. It is advisable to remove the
Jam, Jelly, honey etc.: Green Points or separately caps f|:om the bottles led to
collected by the recycling.
C [DEErEEmS, Sl municipality’s pertinent : :
PSR El service (bulk collection) Bulk .plast|c objects of.ten
products; : contain other materials
e Cosmetic containers - e weEl These. st [5e
shampoos, conditioners, Plastic toys operating col'lected either in dljop-off
with batteries fall are points e.g. Green Points or
showerbaths, under the management of through the municipality’s
deodorants; Packaging Recycling S>A. bulk collection service.
foilvn\:rapplng paper, Oven for WEEE Plastic shoes and flip-
’ flops should be separately
Used car tires fall collected either in drop-off
Pre-packaged food from under the PRO of ECO- points e.g. Green Points or
supermarkets (cheese, ELASTICA. Must be to be led for reuse, and/or
charcuterie goods, take- managed through this PRO upcycling.
out and carry-home or led to green points from TetraPack packaging and
containers, etc.). Yvhich the PRO will collect object under the “other
e Yoghurt pots, butter it. plastic waste” category is
e Rice or pasta suggested to be collected
packaging Plastic packaging through the mixed waste/
PLASTIC containing lubricant oils green bin and any recovery
. fall under the management will occur in the MBTs
Other plastic waste: is under the PRO “Centre Agrochemical plastic
e Toys VYithOUt the for Environmental sederling wesie muse e
mechanical and/or Alternative"Management - decontaminated before
EEClrE parts: KEPED S.A. beingentrainedinarecycling
e Plastic cups, cutlery process. The containers
and plates, plastic trays; Plastic packaging fall under the household
e Plastic CD/DVD cases; containing anti-freeze hazardous waste and must
e Plastic wrapping foil; fluids, insecticides, be led to designated drop-
« Plastic hangers: paints/solvents fall under off points to be treated as
’ the minor quantities such by the municipality.
e Office equipment; of hazardous waste
e Plastic bags; and must be collected
e Brushes, etc. separately in drop-off

points e.g. Green Points
and in other designated

collection points of each
municipality.

Biodegradable plastic,
potato chips bags

Shoes, flip flops

Plastic agrochemical
packaging expired or not
(pesticides, herbicides,
fungicides)
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YES PLEASE

NO THANK YOU

HELPFUL TIPS

Glass packaging:

e Bottles of water,
juices, soft and alcoholic
drinks, wines;

e Jars (food, honey,
jams);

e Bottles of cooking oil;

e Containers of
perfumes etc.

Other glass objects:

e Glasses, plates, trays,
ornamentals, broken
glass, etc..

Glass objects such as
mirrors, glass screens,
aquariums, and bulky
glass objects not fitting
in the bins must be led
to designated collection
areas e.g. Green Points

Light bulbs should be
collected separately

through the certified
EPRS.

Glass packaging (without
the caps on the case

of bottles) should be empty
and rinsed. Remove any

contaminants (plastic,
rubber, metal).
Depending on the

implemented system a
separation by colour (clear,
green, brown) might be
required

Note: glass objects might
not be solely glass (depends
on the composition of the
product). It is advisable to
have proper labelling on
glass recyclables.
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METALS

(Aluminum &
Ferrous)
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YES PLEASE

NO THANK YOU

HELPFUL TIPS

Aluminum packaging:
soft and alcoholic drinks
cans, etc.

Ferrous packaging:
e Condensed milk cans;
e Tuna, pet food;

e Tomato concentrates,
tinned products

of any kind, etc.

Other metal waste:
e Cutlery and tableware;

e Cooking oil and feta
cheese drums;

e Aluminum trays;
e Clothe hangers;

e Aerosol cans, gas
canisters and other
pressure vessels;

e Metal grills etc.

Aluminum foil: Make
sure whether the
operator is accepting
aluminum foil.

Aluminum frames, doors
and shuttering’s must
be collected separately
in drop-off points e.g.
Green Points, or by the
municipality’s bulks
collection service.

Bicycles should be either
promoted for reuse or
collected in drop-off
points e.g. Green Points.
The Green point can
operate as a mediator
between the citizens

and businesses offering
repairing services.

Metal kitchenware
(cooking and coffee pots,
kettles, etc.), should be
collected in drop-off
points e.g. Green Points,
and if possible led for
reuse.

Metal packaging
containing lubricants oils
fall under the management
isunder the PRO “Centre
for Environmental
Alternative Management -
KEPED S.A.”

Metal packaging
containing anti-freeze
fluids, insecticides, glue,
varnish etc. fall under the
hazardous waste and must
be collected separately in
drop-off points e.g. Green
Points.

Electric irons/ WEEE

fall under the WEEE EPR
responsible for collecting
all electric and electrical
equipment, or it can be led
designated drop-off points
e.g. Green Points.

Metal agrochemical
packaging expired or not
(pesticides, herbicides,
fungicides)

Metal packaging should be
empty and rinsed.

Contaminants such as plastic
or paper should be removed
before the waste is placed in
the bin.

Aerosol cans, gas canisters
and other pressure vessels
must be completely empty
before placed in the bin.

Small metal kitchenware
before placed in the bin
must be free of the plastic
parts such as handles.

Aerosol cans containing

flammable material or
chemically unstable
materials along with

containers with residues of
varnish, paint, solvents, etc.
must be separately collected
in designated drop-off
points e.g. Green Points.

Agrochemical and packaging
metal packaging waste
must be decontaminated
before being entrained in a
recycling process.

The Agrochemical and
packaging containing anti-
freeze fluids, insecticides,
glue, varnish, etc containers
fall under the household
hazardous waste and must
be led to designated drop-
off points e.g. Green Points
to be treated as such by the
municipality.
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ANNEX 8: “NEW LIFE” OF RECYCLABLES

AND ENVIRONMENTAL FACTS

MATERIAL

RECYCLING INTO

NEW PRODUCTS

ENVIRONMENTAL FACTS

Paper, Cardboard and One (1) tonne of recycled paper saves more than 2.5m3 of landfill
Printing paper corrugated space.
and board contain One tone of recycled paper saves 17 trees, 26,500 litres of waters
Cardboard high recycled and 1,750 litres of oil.
material. The 17 trees saved (above) can absorb a total of 250 pounds of
carbon dioxide from the air each year. Burning that same ton of
. paper would create 1500 pounds of carbon dioxide
Pa?er recycling For every virgin paper pulp, 2.2 and 4.4 tonnes of wood are cut.
is finite because
fibres get weaker Recycling 1 kg of paper instead of landfilling it avoids almost 1 kg
as the material is of CO2 emissions, as well as methane emissions.
recycled. In 2016 Europeans generated 86.7 million tonnes of packaging
waste of which 41% was paper and cardboard.
When paper is landfilled the decomposition emits methane gas
(one of the greenhouse gases) which is at least 20 times more
hazardous than CO2.
A cardboard produced from recycled materials has energy savings
of 50% and water use savings of 99%.
Glass Glass can Every month, we throw out enough glass bottles and jars to fill up
be recycled a giant skyscraper. All of these jars are recyclable!
indefinitely The energy saved from recycling one glass bottle can run a 100-
without any watt light bulb for four hours or a compact fluorescent bulb for
alterations to the 20 hours. It also causes 20% less air pollution and 50% less water
performance of pollution than when a new bottle is made from raw materials.
the material. Glass packaging can be recycled into a new product in a month.
Every tonne recycled saves up to 582kg of CO2 through the supply
chain, along with a reduction of aire and water pollution of 20%
and 50% respectively. (FEVE, 2020)
A modernglass bottle wouldtake 4000 yearsor moretodecompose
-- and even longer if it's in the landfill.
Mining and transporting raw materials for glass produces about
385 pounds of waste for every ton of glass that is made. If recycled
glass is substituted for half of the raw materials, the waste is cut
by more than 80%.
Metal Metals can Recycled aluminum saves 90% of the energy required for the

be recycled
infinitely without
any alterations
to their
characteristics.
At least 50% of
the produced
cans contain
recycled metal.
Packaging of
metals is 100%
recyclable

production of a new one.

Energy accounts for 30% of primary aluminium production costs,
but recycling of aluminium scrap uses only 5% of the energy of
primary production

The benefits of recycling are substantial too. It’s estimated that
overall, manufacturing steel from recycled metal gives average
reductions of:

e 86 per cent in air pollution

e 40 per cent in water use

e 76 per cent in water pollution (ASM, 2015)

A 75% and 95% of energy saving is achieved for steel and aluminum
cans respectively, made from recycled material compared to the
use of virgin materials.

FINAL REPORT BFS 2020/04-11

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE

107




SYMBOL NAME OF PLASTIC

Polyethylene Terephthalate,
PET or PETE

WHERE YOU’LL FIND IN YOUR HOME

RECYCLING INTO NEW PRODUCTS

ENVIRONMENTAL
FACTS

PETE (PET) plastic is used in a
wide variety of products such as
drink and food containers. It can
also be spuninto fibres and yarns
to make textiles - you know it as
polyester!

These are some of the common
uses:

e Beverage containers (soda,
water, beer, juice, wine etc.)

e Carpeting

e Food containers (carry- home
containers, ketchup, salad
dressing, cooking oil, peanut
butter, jam, jelly, etc.)

e Microwave trays

e Oven film

e Strapping

e Hand soap

PETE (PET) plastic is recyclable
and highly sustainable in terms
of strength, versatility and
recyclability with the potential
to be recovered and recycled
multiple times over.

It can be turned into a variety of
new products such as:

e Food and beverage bottles and
containers

e Fill for comforters, sleeping
bags and jackets

e Film and sheet plastic
e Fleece clothing

e Carpets

e Strapping rope

e Automotive parts

e Construction material etc.

PETE (PET) bottles are 100%
recyclable.

Plastic items decomposition
depending on the type of plastic
may take 50 to 600 years

Recycling plastics requires
significantly less energy than the
production of new products from
virgin materials.

Recycling one plastic bottle
saves energy to run for 6 hours a
60-watt light bulb.

One (1) tone of PET containers
recycling saves 6.76 metres of
landfill space.

7.6 kilograms of water are
required to make 1 kilogram of
PET plastic.

Fourteen (14) 20 oz. PET bottles
are enough to create an extra-
large T- shirt28.

Plastics can take up to 1,000

years to dissolve in the
environment.

108

FINAL REPORT BFS 2020/04-11

GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE




SYMBOL NAME OF PLASTIC

A

HDPE

WHERE YOU’LL FIND IN YOUR HOME

High-Density Polyethylene,
HDPE

RECYCLING INTO NEW PRODUCTS

ENVIRONMENTAL
FACTS

This is another very popular
type of plastic that you will find
all over your house - from the
kitchen to the bathroom to the
utility room to the backyard.
Check out how versatile HDPE
plastic is:

e Beverage containers - milk,
water, juice

e Freezer bags
e Cereal box liners

e Cleaning product containers
- laundry detergent, bleaches all-
purpose cleaners

e Cosmetic containers - shampoo,
conditioner, hand soap, etc.

e Shipping containers

e Thin-film plastic shopping bags
e Wire and cable coverings

e Wood composites

e Containers of motor oil

e Rigid agricultural pipes

e Crates

HDPE plastic products is
the most commonly recycled
plastic The recycling process
is relatively easy and cost-
effective.

Recyclable HDPE can be turned
to a variety of every-day
products including:

e Crates
e Film plastic and sheeting
e Floor tiles

e Gardening tools, flower pots,
and hardscape materials (edging,
etc.)

e Non-food bottles - shampoo,
conditioner, cleaning products,
laundry cleaners, motor oil,
antifreeze

e Plumbing pipes

e Plastic lumber (used in
playgrounds, picnic tables, etc.)
e Plastic rope

e Children’s toys

e Recycling bins

The average plastic bag can take
up to 1,000 years to dissolve in
the environment.

Recycling HDPE plastic bags to
new bags uses:

e 67% less energy
e 90% less water

e 33% fewer sulfur dioxide
emissions

e 50% fewer nitrous oxide
emissions

e 87% fewer carbon dioxide
(CO2)

emissions

Recycling ten (10) plastic HDPE

bottles can power up a laptop for
over 24 hours.
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SYMBOL NAME OF PLASTIC

A

PVC

WHERE YOU’LL FIND IN YOUR HOME

High-Density Polyethylene,
HDPE

RECYCLING INTO NEW PRODUCTS

ENVIRONMENTAL
FACTS

This is another very popular
type of plastic that you will find
all over your house - from the
kitchen to the bathroom to the
utility room to the backyard.
Check out how versatile HDPE
plastic is:

e Beverage containers - milk,
water, juice

e Freezer bags
e Cereal box liners

e Cleaning product containers
- laundry detergent, bleaches all-
purpose cleaners

e Cosmetic containers - shampoo,
conditioner, hand soap, etc.

e Shipping containers

e Thin-film plastic shopping bags
e Wire and cable coverings

e Wood composites

e Containers of motor oil

e Rigid agricultural pipes

HDPE plastic products is
the most commonly recycled
plastic The recycling process
is relatively easy and cost-
effective.

Recyclable HDPE can be turned
to a variety of every-day
products including:

e Crates
e Film plastic and sheeting
e Floor tiles

e Gardening tools, flower pots,
and hardscape materials (edging,
etc.)

e Non-food bottles - shampoo,
conditioner, cleaning products,
laundry cleaners, motor oil,
antifreeze

e Plumbing pipes
e Plastic lumber (used in
playgrounds, picnic tables, etc.)

e Plastic rope

The average plastic bag can take
up to 1,000 years to dissolve in
the environment.

Recycling HDPE plastic bags to
new bags uses:

e 67% less energy
e 90% less water

e 33% fewer sulfur dioxide
emissions

e 50% fewer nitrous oxide
emissions

e 87% fewer carbon dioxide
(CO2)

emissions

Recycling ten (10) plastic HDPE

bottles can power up a laptop for
over 24 hours.
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SYMBOL NAME OF PLASTIC

2

LDPE

WHERE YOU’LL FIND IN YOUR HOME

Low Density Polyethylene
LDPE

RECYCLING INTO NEW PRODUCTS

ENVIRONMENTAL
FACTS

Although plastic bags are
perhaps one of the best-known
uses of plastic #4, there are many
other types of consumer goods
made with this material:

e Adhesives

e Clear plastic bags - dry
cleaning, bakery goods,
household garbage, bin liners,
frozen food bags

e Coatings in paper milk cartons
and paper coffee cups

e Flexible food containers -
squeezable honey, jam

e Food container lids
e Grocery bags

e [ce cream lids

e Sandwich bags

e Sealants

e Squeezable bottles
e Shrinkwrap

e Toys

e Wire coverings

e Wrap

LDPE plastics are recyclable
and can turn into several new
products including:

e Compost bins and garbage cans
e Black bin bags

e Black agricultural film
e Black irrigation pipes
e Bubble wrap

e Film plastic

e Flooring

e Furniture

e Garbage can liners

e Panelling

e Plastic lumber

e Shipping envelopes

LDPE products are considered
less toxic and relatively safe to
use in regards to other plastics.

LDPE bags are disintegrating
quicker than HDPE plastic bags
however, due to the higher
cost in producing them they
are not preferred by retailers
and still cause a threat to the
environment.

Things like plastic bags pollute
our oceans and other wild
habitats, posing threats to
wildlife. It is estimated that
hundreds of leatherback turtles
die because they swallow plastic
trash.
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SYMBOL NAME OF PLASTIC

/5

PP

WHERE YOU’LL FIND IN YOUR HOME

Polypropylene
PP

ENVIRONMENTAL

RECYCLING INTO NEW PRODUCTS FACTS

Though not quite as widely used
in everyday life as HDPE or LDPE
plastics, plastic #5 can be found
in many hidden products used in
many regular routines:

e Appliances & toys
e Automotive parts
e Bottle & bottle caps
e Carpeting and crates

e Flexible packaging: food
containers (thin walls) - yoghurt,
deli foods, margarine, ketchup,
syrup etc.

e Food trays & Microwave meal
trays

e Furniture & Loudspeakers
e Labelling
e Luggage

e Medicine bottles and
containers

e Pots
e Straws

e Thermal underwear;

PP is 100% recyclable, in general, Despite the wide use of PP only
is mixed with virgin PP up to 50% 1% is recycled

to turn into several new products PP takes up to 20-30 years to
including:

decompose.
-_Auto Parts - battery cases, Due to PP additives (e.g. lead &
signal lights, battery cables cadmium) many environmental
e Bike racks issues. Incineration of PP
e Brooms and brushes could result in the releases of

. . dioxins and vinyl chloride to the

e Film sheeting

atmosphere.

e Garden rakes

e [ce scrapers

e Plastic trays

e Playground equipment

e Shipping containers and pallets
e Storage bins

PP is considered safe for re-use.
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SYMBOL NAME OF PLASTIC

N

PS

WHERE YOU’'LL FIND IN YOUR HOME

Polystyrene

RECYCLING INTO NEW PRODUCTS

ENVIRONMENTAL
FACTS

PS plastics are common plastic
material mainly used in:

e CD and DVD cases and video
cartridges

e Electronic housing

e Foam form: disposable
tableware, food service items

- cups, plates, bowls, takeout
containers, meat trays, yoghurt
pots, egg cartons

e Medical products & bottles

e Packaging material -
Styrofoam: packing “peanuts”
(packaging), furniture,
electronics, shipping containers,
loose fill (packing peanuts),
protective covers for toys and
electronics

e Plastic cutlery

e “Solo” cup (drinking from at a
tailgate)

e Smoke detectors (within)

e Toys

e Vending cups

Recycling PS plastics is less
common than some other types,
but when it is recycled, it can be
made into a whole range of new
products:

e Casings for electronics -
cameras, video cassettes

e Desk trays

e Foodservice items - foamed egg
cartons

e License plate frames

e Light switch plates

e Packaging material -
expandable polystyrene foam
(EPS)

e Plastic mouldings -
architectural

e Rulers
e Thermal insulation
e Thermometers

e Vents

Generally, Ps is considered as
non-toxic and odourless.

Due to the PS weak structure and
it leigh weight, is easy to degrade
and disperse throughout the
natural environment. It is found
in beaches and shores all around
the world while mass ingested
guantities have led to significant
consequences to marine species
health.

There are concerns that styrene
from polystyrene food containers
can migrate from the foam into
the food or beverage, posing
health problems for those
consuming the product.

As with most things in landfills,
polystyrene doesn’t generally
biodegrade over time. Instead,
it just forms a lumpy mess that
can form leachate and pollute
groundwater as a result.

Slow to biodegrade resulting
being a litter hazard as it is being
thrown away in a very short
useful lifespan.

Is flammable and emits CO2 and
water when incinerated
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E/?\: All other plastics including:

acrylic, polycarbonat e, polylactic fibres, nylon, fibreglass
OTHER

ENVIRONMENTAL
FACTS

WHERE YOU’'LL FIND IN YOUR HOME RECYCLING INTO NEW PRODUCTS

Plastic #7 can be found in the Other plastics do not have The potential leaching of

following products: standardized reuse and recycling chemicals (BPA - disruptor of

e Baby bottles protocols making it hard if not endocrine) into packaged food or
R . impossible to re-use or recycle. drink products

e Bio-based plastics made from

potato, sugar, or corn derivatives It would be advisable to avoid

(PLA or compostable labelling) buying these types of products.

e Citrus juice bottles
e Ketchup bottles

e Large reusable water bottles
and containers

e Melamine

e Oven baking bags

e Plastic plates and cups
e Sippy cups

e Water cooler bottles

114

FINAL REPORT BFS 2020/04-11 GUIDE ON SEPARATE COLLECTION OF MUNICIPAL WASTE IN GREECE



ANNEX 9: RECYCLING SYMBOLS ON
PRODUCT PACKAGING

SYMBOL

EXPLANATION IN GREEK

The Green Dot

To Green Dot dev onuaiver amapaitnta
OTL 1 ovokevaocia gival avakvkAwotun, Ba
avakvkAwBei N éxel avakvkhwbei. Eivar éva
OoOUBONO IOV X P1OLHOTIOLEITALO T OVOKEV AT
0€ OPLOHEVEG EVPWTIATKEG XWPEG KAl OTUALVEL
OTL 0 TAPAYWYOG €Xel OVUPANEL OLKOVOWIKA
OTNV avAakTnon Kat TV avakOKAworn Twv
ovokevaotwv otnv Evpann. H Pacwr 1déa
elvat va yvwpilet o katavalwTng 0Tt n etaupia
Seiyvet vtevBuvoTNTA Yo TNV KaTtdAngn TwV
TPOIOVTWYV TNG.

EXPLANATION IN ENGLISH

The Green Dot

The Green Dot does not necessarily mean
that the packaging is recyclable, will be
recycled or has been recycled. It is a symbol
used on packaging in some European
countries and signifies that the producer

has made a financial contribution towards
the recovery and recycling of packaging in
Europe. The basic idea is for the consumer to
know that the company is responsible for the
disposal of its products.

Mobius Loop

Avto 10 ovpPolo onuaivel OTL  éva
avTikeigevo pmopel va avakvkAwdei, Oxt 0T
TO avTikeigevo €xel avakvkhwbei 1 0Tt Ba
yivel 8ektd 0 OAa Ta CLOTAPATA CVANOYNG
AvaKOKAWOTNG.

Mobius Loop

This indicates that an object is capable of
being recycled, not that the object has been
recycled or will be accepted in all recycling
collection systems.

Mobius Loop [e TOGOOTO

To obpPoro avtd, OMwWG TO TAPATIAVW,
vrodelk Vel OTL To TPOIOV eival KataAAnlo
yia  avakOkdwon. To mocootd  mov
AVaypAPETAL OTO EOWTEPLKO ELVAL TO TOCOOTO
TOV AVOKUKAWHEVOL DALKOV TTOV TIEPLEXETAL
OTO TIPOIOV.

Mobius Loop with percentage

This symbol, like the one above, indicates
that the product is suitable for recycling.
The percentage listed internally is the
percentage of recycled material contained in
the product.

PET

IMaotikn pnrivn kwdikog 1

Avagépetat  oTov TOTMO TOV  TAAOTIKOD
mov  avakvkAwvetat. Ta pmovkdAia PET
n  molvalBvleviov xpnotpomolovvTal  yla
ovoKevAoia  VEPOU,  AVAYULKTIKWV Kol
AVAKVKA@WVOVTAL EVKOAAL.

Plastic resin code 1

Refers to the type of plastic that is recycled.
PET or polyethylene bottles are used for
packaging water, soft drinks and are easily
recycled.

HOFPE

IMaotikn pnriv Kwdikog 2

To oOpBoro HDPE (vynArg meptektikdTnTag
ToAVALBVAEVIO) CLVAVTATAL OE CLOKELAOIEG
KaBaploTIKwy, OCAKOUAEG  ATOPPLUUATWY,
XVHOUG Kal onpaivel 6Tt TO TAAOTIKO
AVAKVKAWVETAL

Plastic resin code 2

The HDPE (high-density polyethylene)
symbol is found on detergent packaging,
garbage bags, juices and means that the
plastic can be recycled.

PV

IMaotikn pnrivn kwdikog 3

To PVC (molv-Buvvloxhwpidio)  éxet
avtkataotadei  amdo 1o  PET ot
Bropnyaviatpo@ipwv. AVakvKA@VETALTLO
dvokolaamoTavmoAoma VAN KAvOT TOV
anelevBepwvel ToEIkEG ovaieg.

Plastic resin code 3

PVC (poly-vinyl chloride) has been replaced
by PET in the food industry. It is more
difficult to be recycled than the rest, while
its burning releases toxic substances.
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SYMBOL EXPLANATION IN GREEK EXPLANATION IN ENGLISH
Maotikn pntivn KwWdikog 4 Plastic resin code 4
Edl Ava@épeTaloeMAAOTIKOXAUNANGTEPLEKTIKOT Refers to low-density polyethylene plastic
- TACOETMOAVALOVAEVIO OTIWC gival Ol OAKOVAEG such as food bags and plastic supermarket
LDPE TPOPIHWY Kat TAAOTIKEG OAKOVAEG OOVUTIEP- and store bags.
HAPKET KAl KATAOTNHATWY
M\aotikh pntivn KWdiKoG 5 Plastic resin code 5
5'53 Eivat mo ovvnOiopévo ota kalapdxia, PP (polypropylene) is more common in
T TOEATA  HTOVKAALDY,  UTTOVKAALQ straws, bottle caps, sauce bottles and some
FP OAATOMV Kal Kamota tatpikd opomia. To PP medical syrups. PP (polypropylene) can be
(roAvmpomVAEVIO) AVaKVKAWVETAL. recycled.
IM\aotkn pnrivn kwdikog 6 Plastic resin code 6
iﬁl To PS (molvotupévio) eival 1o VAIKO TOL PS (polystyrene) is the material used in
Xpnolomoleital o€ MAAOTIKA  €idn  piag disposable plastic items (glasses, dishes,
PS xpnong (rotipia, mdta kAn), oe Onkeg CD-

DVD kat avakvkADVeTaL.

etc.), CD-DVD cases and it can be recycled.

OTHER

IMaotikn pnriv kKwdikog 7

Avagépetal oTnV Katnyopio TAACTIKWOV TOV
dev KATATAOOOVTAL OTIG TPONYOVHEVEG KAl
ovvnBwg xpnotgomoteitar oe yvaAid nAiov,
Onkeg vTOAOYIOTWV Kat peydheg UTOVKAAEG
vepou.

Plastic resin code 7

It refers to the category of plastics that are
not classified in the previous ones and is
usually used in sunglasses, computer cases
and large water bottles.

Tvali

To obpPolo vapyxet g YUAALVEG CLOKEVATIEG
(nmovkdAia, PaCa KTA) kot TPOTpEMEL OTNV
AVAKVKAWOT] TOVG.

Glass

The symbol is present on glass packaging
(bottles, jars, etc.) and encourages recycling.

alu

AvakvkA@wotpo alovpivio

Otav vmapxet 1o ovuPolo avtd oe €va
TPOLOV, onuaivel OTL KATAOKELA(ETaL omd
AVOKVKAWUPEVO  aAOVHIVIO Kat pmopel va
avakvklwOel Eavd.

Recyclable aluminium

When there is this symbol on a product, it
means that it is made of recycled aluminum
and can be recycled again.

io

Avakvk @GO ataalt

To mpoiov pe 10 ev AOyw obpPolo eivan
KATAOKEVAOUEVO ATTO AVAKVKAWOLHO aTOAAL
7oL propel va avakvkAwOel Eava.

Recyclable steel

The product with this symbol is made of
recyclable steel that can be recycled again.

Xapri, xaptovt kat EOAo

ESC’s “tick tree” logo - éva maykdopo
ovotnua ToT omoinong twv dacwv. To
Aoyotvmo Forest Stewardship Council (FSC)
npoodiopilel mpoidovta pe Pdon to EOAo amo
KaAd  Staxepllopeva d0don mioTOTOMpMEVA
ave§dpTNTa CUUPWVA HE TOVG KAVOVEG TOV
ESC

Paper, card and wood

FSC’s “tick tree” logo - a global forest
certification system. The Forest Stewardship
Council (FSC) logo identifies wood-based
products from well managed forests
independently certified in accordance with
the rules of the FSC.
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EXPLANATION IN GREEK

Kounootomouowo

Ta mpoidvta mov
g Bropnyavikd
obupwva pe  TO

éxovv miotomounOel

KOUTIOOTOTIOLOLaL
EVPWTIAIKO  TIPOTUTIO
EN 13432/14955 evdéxetar va @€pouvv
T0 Aoyotvmo  «8evOpVAhior». Iloté pnv
TOTOOETEITE  KOUTOOTOMONOIHO  TTAACTIKO
otV avakOkAworn pe aAla vAikd, kabwg
éxel oxedlaotel yla va Staomatat, dev pmopel
va avakvkAwBOel kat poAdvel avakvkAwotpa
vAikd. Ta mAaoTiKd 7OV @Eépovy avutd TO
ovporo pmopovv va avakvkAwdovv pe Ta
ATMOPPIHHATA KATWV 0a¢ HECW TNG TOTIKNG
oag apxng.

EXPLANATION IN ENGLISH

Compostable

Products certified to be industrially
compostable according to the European
standard EN 13432/14955 may bear the
‘seedling’ logo. Never place compostable
plastic into the recycling with other
materials; as it is designed to break down

it cannot be recycled and contaminates
recyclable materials. Plastics that carry this
symbol can be recycled with your garden
waste through your local authority.

OKLaKN G KOUTOOTOTOINONG

Ektég amd 1o ovpPolo devOpuAliov yia
Blopnxavikr] KOUTOOTOTOINOT, HTOpEl va
Oeite avtd oL onpaivet 6Tt eivaul KataAAnAo
yla KOUTTOGTOTOINOT OTO OTIITL.

Home composting

In addition to the seedling symbol for
industrial composting, you may see this one
which means that it is suitable to be home
composted.

AeBvég  owkoloykod ovpPoro Tidyman,
Katwxvpwuévo and tnv Keep Britain Tidy

To ovpPoro avtd dev ovvdéetar pe TNV
avaKVKAwoT aAld eivat pia TapakAnomn mpog
Tovg LTEVOVVOVG TTOAITEG VAL aTopPITTOVY TO
TPOIOV pe Tov 1o KataAAnAo tpdmo. Avvatat
emiong va TtomofetnOei oe Kkdmoto onpueio
OOV VIAPYEL KAGOG AmOPPLYNG AMOPARTWY.

International ecological symbol the
Tidyman established by Keep Britain Tidy

This symbol is not associated with recycling
but is a request to the responsible citizens to
discard the product in the most appropriate
way. It can also be placed at a point where
there is a trash can.

HAektpika/HAektpovika anopAnta

Xpnotgomoteitat  yia TG NAEKTPIKEG  Kat
NAEKTPOVIKEG OLOKEVEG Kal Onuaivel OTL
gxovv mapayxBel petd Tig 13 AvyovoTtov 2005,
Kal OTL eV TIPETEL VA ATOPPIMTOVTAL GTOVG
KovovG kadovg padi pe T oktakd anopAnta
aAd va SatiBevtar Eexwplotd woTe va
AVAKVKA®VOVTAL

Waste electricals

It is used for electrical and electronic
devices and means that they have been
produced after 13 August 2005, and that
they should not be disposed of in common
bins with household waste but should be
disposed of separately for recycling.

EU Ecolabel

H pmAe mpdotvn papyapita nrav apyikd to
otkoloytko onpa ¢ EE, to omoio twpa éxel
avtikataotadei and 1o TETPAywvo oXNpHa
pe v évdeln ‘EU Eco- label. Ilpokettau
yia €BelovTikd onua mov ToTOTOLEL TNV
Bektiwpévn nepBarlAovTikn emidoon
OVYKEKPIHEVWY TIPOIOVTWV 1} /KAl VINPECLOV
avapeoa oge dAAa TG idag katnyopiag Kat
AMOVEHETAL amd TPITO avefapTnto @opéa
Baoer moANamAwv KkpiTnpiwv MOV  €XOLV
TPOKVYEL HeTA antd aftohdynon kukAov {wr|G.

EU Ecolabel

The blue-green daisy was the former EU’s
eco-label, now replaced by the square shape
with the indication ‘EU Eco-label’. It is a
volunteer brand that certifies improved
environmental performance of specific
products and / or services among others in
the same category and is awarded by a third

Blue Angel

O MnAe Ayyehog eivat TO YePHAVIKO
OLKOAOYIKO OTpa Kat toXDOovV Kal yla autov
oL idLeg apyég oL LoYXVOLY Yl TO OLKOAOYIKO
ofpa tng EE. IIpokettat yia éva and ta mpwta
efvikd owoloywd onuata pe dvvarotnra
AmoVOUNG o¢ pHeyalo aplBpo mpoidvtwy.

Blue Angel

The Blue Angel is the German eco-label with
the same principles that apply to the EU eco-
label. It is one of the first national eco-labels
with a wide range of products.
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ANNEX 10: SUMMARISED ACTION PLAN
AND ROADMAP FOR BIO-WASTE PILOT
PROJECT

The action plan for the separate bio-waste
collection as adopted by the “Biowaste is
presented in the following table.

Proposed Action Plan for bio-waste pilot
projects in 6 muncipalities of Attica
(Panogoulopoulos Alex, 2019).

ACTION PLAN

Indicative

Type of

Responsible | Collaborate Implementation

Activity Milestones Means / Methods Deadline| Status

Activity

(2]
=
=
2
=
(®]
<
O
=
r4
r4
<
-
o

Determination

At least 1
Municipality staff
as project manager

Party

with

Month

Selection of
collection
system type

Municipality
administrative
sections map, urban
planning data, big
producers, population
statistics

Selection
of mobile

equipment
number

Municipality
administrative
sections map, urban
planning data, big
producers, population
statistics

Selection of
treatment
technology

existing/planned
treatment
infrastructure

Local
of the technical and focal point :
core team of the with technical Authority Consultant
scheme background and
expertise in biowaste
management
Baseline data Site visits, semi
collection and structure interviews,
analysis questionnaires
Municipality
administrative
Determination sections map, urban
of pilot area planning data, big
producers, population
statistics
L) Set up of
z quantitative/ MSW composition
% quali tative analysis data,
5 targets national legislation,
o (quantities, end product quality
purity levels requirements
etc.) Consultant Local
Authority
(assisting)

M1 - M2

Duration

2 months

M1

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing

M2

Com-
pleted/
On- go-

ing
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ACTION PLAN

Type of .. . Responsible | Collaborate Implementation Indicative .
Activity Activity Milestones Means / Methods Party with Month Duration Deadline| Status
o > :
a a Draftlr)g of determination Com-
zs technical of technical leted/
w u:-) specifications [P - M3 - M4 2 months M4 P
: - of mobile specifications for On- go-
n le) E equipment bins, bags, vehicles ing
w zs quip
s e
- E 3 Preparation Com-
L w f tender internal procedures leted/
-3 4 o p R p
> E ort documents for of Municipality Local. M4 1 months M4 On- go-
x S o | Authority .
o uo supply ing
= as
< S -
n<= ; g Launching internal procedures ICeotr:d/
& z = of tender proced - M4 - M5 2 months M5 p
= on of Municipality On- go-
w procedure .
a P ing
=2
E s Receipt of internal procedures of (I:eotr:é/
w O collection proced - M5 - M7 3 months M7 | P
E E equi Municipality On- go-
quipment .
ing
w consultations and
o determination of
[- ) i
A s 5 1 representative
[ oA from each local
E 73 g 6' stakeholder group M9
°<= E @ T Determination (school community, Local Com-
= S : § of 5-10 people householders, Authority Support by M4 - M9 6 months (6 pleted/
< - w "E as the project hospitals, Consultant mor'lths On- go-
g 2 g 3 PR group restaurants, .prlor ing
Z» o< hotels, businesses, kick-off)
:‘t E 8 public sector, local
i = environmental/
o cultural associations/
NGOs, etc.)
a M4, M6,
w M -
o E Development of | draft pressreleases | Municipality MlOEz,l-2 (Izeotr:d/
= g 0 press releases to distribute in local | communicati M4 - M10 7 months months gn— o-
r4 2 (o] for local media media on expert R . g
w »n prior ing
o W b~ E
™ w kick-off)
=S N
< = =<
Y g E E consultations with
é E B Creation of technical staff and Municipalit M9 (1-3 | Com-
< 0o . communication p. y Support by months | pleted/
o ] a campaign K communicati M7 - M9 3 months .
w central message experts to define on expert Consultant prior On- go-
E catchy motto, logo, kick off) ing
[a]

banner
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Type of

ACTION PLAN

Responsible | Collaborate

Implementation

Indicative

Activity Activity Milestones Means / Methods Party with Month Duration Deadline| Status
Establish a
webpage/ define webpage and | Municipality M9 (1-3 Com-
social meciila pro.\/ldt.emputerIme ITstafff‘md. M7 - M9 3 months morilths pleted/
for the project with information communicati prior On- go-
in new/existing | included in brochure on expert kick off) ing
website/account
determine design
and information to
Developmenf describe the new
of the project biowaste separate M9 (1-3 Com-
leaflet/ collection services Local Support by months | pleted/
brochure, of the Municipality, Authority Consultant M7-M9 3 months prior On- go-
poster, sticker puttin emphasis on kick off) ing
a for bins realistic designs of
% the equipment to be
w
d
g ﬂ use
= o
o
: t draft FAQ document
[e) 2. Preparation of with basic Municipality M9 (1-3 Com-
l_ = . .

A zZ = FAQ doc'ument |rTformat|on of the technical M7 - M9 3 months mor.1ths pleted/

i W w | for helpline and biowaste separate prior On- go-

z S k= - R staff . .

w »n a< training collection scheme for kick off) ing

g E S 2 citizens

; - w

<z 5 .

(LAY (=) determine contact

z< line and responsible T M9 (1 Com-

0 . Municipality

- Establishment of | person, prepare an . month pleted/

< . . technical M9 1 months .

[ a helpline FAQ document in staff prior On- go-
line with information kick- off) ing
included in brochure
define public areas of
high public visibility

Installation of toinform C|t|zen§ for Municipality M9 (1 Com-
R . scheme launching . month | pleted/
information R technical M9 1 months .
Kiosk (e.g. squares, farmers staff prior On- go-
markets, churches, kick- off) ing
schools, local
festivals etc.)
t
< Invitations sent
3 2 5 to target groups,
o < >| Completion of training sessions Municipalit [M9, Com-
z 2 E training sessions | (1) for citizens, incl. p Y Support by M10, pleted/
z < . technical M9 - M12 4 months o
< H = for target home composting staff Consultant M11, On- go
§ =is} groups wherever applied, M12]* ing
oz schools, (2) for
g Municipality staff

*15 days prior kick off - Municipality staff & citizens; first 3 months - schools
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Type of
Activity

=
Z
w
s
o
=
o
wl
L.
o4
z e
o3>
<5
5«.
=
v
z
[-%
=}
=
[F1]
(7]

IMPLEMENTATION & EVALUATION ACTIVITIES

ACTION PLAN

Responsible

Collaborate

Implementation

Indicative

Activity Milestones Means / Methods Party Month Duration Deadline| Status
Distribution of
door-to-door
. list of participating
of th.e indoor households/ Municipality 15 days Com
equipment . . A pleted/
E (small kitchen businesses, technical M9 1 months prior On- go-
w bins, bio- bags) Municipality staff and staff kick off ing
E D .g voluntary groups g
= + informative
3 material
w
I'o" Installation
a of outdoor
E equipment, . . L Com-
i setup of the printed stickers Municipality 15 days pleted/
wv collection for bins’ coding, technical M9 1 months prior On- go-
’ Municipality staff staff kick off . g
transfer & Ing
monitoring
system
wow venue, inivitations,
o . R .
o E reglstratlo.n list, o Com-
i presentation of Municipality Support b leted/
o g Launching event scheme operation, technical PP Y M10 M10 p
¥ . . Consultant On- go-
Suw combined with staff in
> E training session for g
citizens
z O
Z 1]
|C__> = E data collection, égssjlrtta:zl
ﬁ 9 :L:) Monitoring monitoring protocol, | Municipality voluntar ’ Com-
Z>wn results of questionnaires, technical, Y pleted/
w R . R groups, M10 - MX X month MX
s (o] % the scheme interviews, collection treatment On- go-
w § = operation performance staff facilities ing
a0u indicators
z
226
[a) L
z© w technical, economic, Support by
<z S enviromental Municipalit Consultant, Com-
g g % Evaluation and evaluation, technipcal/y voluntary leted/
- g 8 optimisation optimisation of col lection groups, M11 - MX X+1 month MX+1 gn— o-
§ E w results collection routes, staff treatment ing
:tl = E frequency, transfer facilities g
> 8 station etc.
w
- (S}
35
3 2 x| Examination
. o| ofother areas Municipality
v:'w ) definition and 1 Com-
z E I-ol- for potential examination of technical leted/
a4 a w replication and upscaling scenarios staff, M11 - MX 1 month MX+1 gn— go-
s E V| transfer of the for decision-makin decision in
0w é scheme - full- & makers &
>F 2| scale application
=0
o
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A brief graphical presentation of the road
map is given in the following Figure.

1. PLANNING ACTIVITIES

2. PREPARATORY ACTIVITIES

10 months prior to project launch

- Baseline data collection &
analysis

- Collection system type selection
- Set up of targets

- Mobile equipment & number
selection

- Treatment technology selection

(1=

6 months prior to project launch

- Supply tender for mobile
equipment

- Awareness program preparation
1 month prior to project launch
- Bins distribution to users

- Awareness program
implementation

3. PROJECT LAUNCH

4. IMPLEMENTATION AND
EVALUATION ACTIVITIES

5. REPLICATION AND
TRANSFER ACTIVITIES

- Awareness actions
implementation

- Monitoring / evaluation program
implementation

- System optimization

— Che

- System up-scaling to otherareas

- Full service coverage

Figure 19: Proposed Roadmap for the implementation of separate collection of hio-waste for
6 muncipalities in Attica (Panagoulopoulos Alex, 2019)
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