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NPATING TAMEIO

To £pyo LIFE-IP CEIl-Greece (LIFE18 IPE/GR/000013)
ouyxpnuatodoteitat anod to Mpdypappa LIFE tng Evupwnaikng Evwonc.

To £€pyo LIFE-IP CEI-Greece (LIFE18 IPE/GR/000013)
ouyxpnuatodoteital anod to Mpaocivo Tapelo.

The project LIFE-IP CEI-Greece (LIFE18 IPE/GR/000013) is co-funded by
the LIFE Programme of the European Union.

The project LIFE-IP CEI-Greece (LIFE18 IPE/GR/000013) is co-funded by
the Green Fund.

Tnv amokAeLoTk guBuvn ¢ mapovoag €kdoong ¢pépouv oL cuyypadeic tng. O
EUPWMATKOC OpyaVIOUOG YLa To KAlpa, TG YItodouég kat to Meptpaiiov (CINEA) kain
Eupwnaik Evwon 6ev ¢épouv Kapia eubuvn yla omoladnmote xpHon Twv
TIANPOodOPLWV TIOU TIEPLEXOVTAL OTO TIAPOV.

The sole responsibility of this publication lies with the authors. CINEA and the
European Union are not responsible for any use that may be made of the information
contained therein.
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3.1.4 MaKpo-0lKOVOULKO TtepLlBaAAOV TNG AvaKUKAWGNG
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3.4 AvAAuon TOCOTIKWV KOl OLKOVOULKWY SE80MEVWV yla TV edappoyn Tou

onon pe

ZakoUAa oto Ajpo BBB

3.4.1 EKTIHNON TWV avoyKwv o KNt e€omAlopo to 2023 yia tnv edappoyn tne

MNopta — Mopta ZuAloync oto &rjuo BBB

3.4.2 Ektipnon OLaXELPLOTIKWY KOl OLKOVOULKWY SESOUEVWV KOl TIUPAUETPWY TOU

Arpou BBB yla to 2023
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5.1.3 Tt UAWKO Ba £XOUV OL COKOUAEG
5.1.4 O kibuvoc oylonuatog
5.1.5 Tag 1] xwplg tag — AutokOAANnTo N XwpPLg aUTOKOAANTO
5.1.6 ISlaitepa XapakTnpLoTikd TG cakoUAag MNOM
5.1.7 Napdvoun napaywyr MpomAnpwuEvng ZaKoUAAG
5.1.8 EVOANQKTIKA PeyEON oakoVAAG
5.1.9 Baolkég Texvikég mpodlaypadég Tng MpomAnpwpévng ZakoVAAG
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5.2.4 O¢pa OMNA otnv NZ
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5.2.6 Mpotaon yla tnv taBeon tng N
5.3 ZtaBepo Kot petaPAnto kootog oto Snpo BBB
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5.6.2 Xpéwaon tng NpomAnpwpévng akoUAAg
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MpoAoyog

IAUEPA otV Xwpa Mog StavUoupe pila TOAU €dikn meplodo ywa tnv Slaxeiplon Ttwv
AMOPPLUUATWY. MOALS Twpa adrivoupe tnv ednPeia kat Badiloupe mpog tnv evnAikiwon. Kot
auto BéPRata yivetal kuplwg amd thv wbnon mou MOPVOULE oo TLG UTIOXPEWTLKEG Eupwmaikeég
TIOALTLKEG, TIOU OL OTOXOL TOouG dailvovtal MAVTA yla Tn Xwpa Hag wg oAU duokoAol. Apxiloupe
Aoutdv va OKEMTOUAOTE Kal VA €PAPHOTOUIE OLKOVOULKA EPYAAELD YLO VO ETULTOXUVOUUE TLG
S6paoelg Aladoyng otnv Mnyn (AcM) kal va emtUXoupe Toug Slaxpovikolg otoxoug g EE. Eva
Tétolo epyaleio eival to MAnpwvw Oco MNetaw (MOM), mou amoteAel pia amd TG ONUOVTLKEG
S6paoelg tou LIFE-IP CEI-Greece.

Elvat cadég otL éva oxrjua MOMN amotelel Eva xpriolo epyaleio yia toug drpoug, dLotL kablotd
TNV KOoToAOyNnonN NG dlaxeiplong Twv anopptppdtwy dikatn () moAu o dikain). Me to MOM o
KABe SnUOTNG 1 emxelpnon MANPWVEL TO AVAAOYO KOGTOG TWV ATTOPPLUUATWY TIOU TIOPAYEL OTO
dnpo. Apa, pe tnv edpappoyn tou MOM Snuoupysital Loxupod Kivntpo oe SNUOTEG/EMIXELPHOELS
va B€AouvV va PELWOOUV 00O YIVETOL MEPLOCOTEPO TA CUMUELKTA OMOPPLMMATA TOUG yla val
TIANPWOOUV KaL AlyoTepa TEAN KaBapLdTNTAC. 2TO ONHELO AUTO UTIAPXOUV SUO gV SUVALEL aKpALEC
€TUAOYEG yLa TOV KABe drpo:

v’ AmAf_edopuoyd tou NON ywpic SieukdAuvon Twv SnUOTWV KoL ETUXELPHOEWV va
OUUUETEXOUV amoTeAeoUaTIKA otnv Awaloyr otnv MNnyn (AcM): Ytnv mepimtwon auty Ba
£€XOULE Hev pla Sikaln xpéwon Tou KOoToug dlaxeiplong otoug dnudteg, aAd Ba Soupe to
OUVOALKO KOOTOG TOU Srjpou va auavel, adou n GUUMELKTN Sloxelplon Twv amoppLUUdTwy
erPBapuvetal pe 0Ao kal uPpnAdtepa TEAN eneepyaciog Kat Tadrg, VW LEYLOTOMOLELTAL KOl
o kivéuvog emBoAng mpooTtipwy amd tnyv mbavr) pn enitevén Twv auvavOoUeEVWVY EUPWTTALKWY
otoxwv Aofl.

v' Edapuoyn tou NOM pe tnv ueyaAitepn Suvath SteukdAuvon Twv SnUOTWY KoL ETUYELPAOEWY
VO OUUUETEXOUV aAMOTEAECUATIKA otnv_Acll: Auti n edappoyn tou MOM pmopel va
LLEYLOTOTIOLOEL  SLAXPOVIKA TNV Aol TwvV AVAKUKAWGCLUWY UALKWV Kol TV amofARTwy
TPodipwy, TOU AmoTEAOUV TV CUVTPUTTLKN TIAeloPndia TwWV CUUUEIKTWY ATIOPPLUUATWVY.
TNV TEPIMTWON QUTH TO KOOTOC TwV AUEOVOUEVWV TIOCOTATWV TNG AVOKUKAWONG TO
emBapuvovTal oL EMILXELPAOELS LESW TG EuBUVNG Tou MapaywyoU (Zuotipata EVOANAKTLKAG
Awaxeiplong — ZEA), evw To KOGTOC TNG XWPLOTAG GUAAOYN G TWV AUEAVOUEVWY TTOGOTTWY TWV
anoPARTwY TPodIUWY To eMPapuvovTal eV oL SHpoL, aAAd lval HLKPOTEPO avd TOVO Ao
TO KOOTOG TWV OUUUELKTWYV QTOPPLUUATWY. TO QTMOTEAECUO TIOU OVOUEVETAL HE TNV
OUYKEKpLUEVN edapuoyn Tou MOM eival n Slaxpovikr Helwon Tou GUVOALKOU KOGTOUG
Slaxelplong amopplUpdTwy yla To Srpo. Apa, auTtd To HELOUPEVO KOoTog Ba polpaletal
oToUGg dNUOTeg pe tnv edapuoyr tou MOM kat dpa n O0An Sdwadikaocio pmopel va yivel
oS EKTH QMO TLG TOTILKES KOLVWVIEG.

Eivat mpodavec otL n gltepn emhoyn eival povodpopog yia éva cuyxpovo Mo, aAAd cilyoupa
Sev eival o elkohog popog. AvtiBeta n deutepn emloyr gival o moAU SuckoAdtepog SpOUOG,
anddetén ot kaveig dpog otnv EAMGda Sev tov €xet Stafel pExpt orpepa. Auto To HEYAAO KEVO
otnv texvoyvwolia epapuoyng tou NOM €pxetol va KaAUPeL pe thv Spdon autr to mpdypappa
LIFE IP kot o0 mpwTtomopog dnpog thg Bapng BoUAag BouAlaypévng (BBB) mpoodEpBnke va to
edapudoel Pe OAEG TOU TIG SUVAELC.
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@£€Aou e va LOTEVOU UE OTL N Ttapol oa AN PNG TPocéyyLon Ba amoteAéoel Tov KataAltn yLa thv
emtuyn edapuoyn tou MOM, oxt uévo oto Srpo BBB, ald Ba cupPaMlel, wote va avoifel
TPAKTIKA 0 5pdpog tou MOM kat yia 6Aoug toug drjpoug tng EAGSac.

@ilutnog Kupkitoog
YniebBuvog Opadog Tuvtaéng
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Zuvtopoypoadiec

AENO : Anodaon Eykplong NeptBaAroviikwyv Opwv

AHHE : AmtopAnta HAektpikou kat HAektpovikou E¢omAlopol
AZA : Aotk Iteped AnoBAnTa

A/O: Amopptppatodpopo

BAA: Bloamodopnoua Anpotikad AmopAnta

BAS : Benefit As you Save

BBB: Bdapn BoUAa BouAlaypévn

rA Fwvid AvakUkAwong

AE : Anpotikn Evétnta

A : ANUOTLKO ZupBoUALo

AZA: Anpotikd Zteped AntoBAnTa ) Aaxeiplon Ztepewv AmoBAnNTwy
Aol : Awaoyn otnv Nnyn

DRS: Juotnua Eyyuodooiag (Deposit Refund System)

EAZNA : Eviaiog AtaBaBuidikog 2uvbeopuog NopoU ATTIKAG

E.E.: Eupwmnaikr Evwon

EEAA AE : EAAnvikn Etapeia Aflomoinong AvakUkAwong Avwvuun Etatpia
EKA : Eupwnaikog KatdAoyog AmtoBARtwy

EMAK : Epyootacio Mnxavikng AvakOKkAwong

EOAN : EAANVIKOG Opyaviopog AVakUKAWGNG

EXAA: EBvLKO Zx€610 Alaelplong ArtoBANTwWY

HMA : HAektpoviko Mntpwo AmoBAnTwv

H2&3: HAEKTPLKEG ZTAAEC KOl ZUCOWPEUTEC

HDPE: High Density Polyethylene LDPE = Low Density Polyethylene
KAEAIZM : Kévtpo AvakukAwong, Exnaideuong, Aladoyng otnv Mnyn
KAAY : Kévtpo AlaAoynG avaKUKAWGLUWY YALKWV

KAEY: Kévtpo Anpioupyikng Emavaypnaotponoinong YALkwy
KIng : Kwvnto Mpaowvo nueio

KOA : Kepbilw Ooo Alaywpilw

Kowz2Em : Kowwvikn Zuvetalplotiki Emxeipnon

KYA : Kown Yrmoupyikr Antodaon

MEA : Movada Enetepyacioc AmoBAnTwv

MK-Mon: MetaBAnto Kéotog NOM rp MKNOM

MME : MeAétn MeplBaAioviikwy Emumtwoswy

MZ: Mn&evikd Zevaplo

ns: Mpdowo Inueio

MBT: Mnyxavikr) BloAoyikr Eme€epyaocia AmoBANTwy

uns : Mkpo Mpdowvo Inueio

Mnz: MeyaAo Npdacwvo Inueio

OEAA: OAokAnpwpévn Eykataotaocn Ataxeiptong AmoppLUpatwy
o-norn: OhokAnpwpévo NAnpwvw Oco Netdw

ons: OAokAnpwpévo Mpdaotvo Inpeio

OTA: Opyaviopog Tomukrg Autodloiknong

PAYT: Pay as You Throw
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PET: Polyethylene terephthalate

PMD: Plastic, Metal, and Drink Cartons

PRO: Producer Responsibility Organisation

nA: Mpoebpiko Aldtaypa

MAE : MNpoypappa Anpooiwv Enevélocewv
MEZAA : MNepidepelako IxedLo Alaxeiplong AmoBAITwY
non: MAnpwvw Oco Netw

nna: Mpotuneg NeptBarovTikeég AsoUEVOELS
nnz: MNopta — MNopta ZuAhoyn

nz: MpomAnpwpévn ZakoLAa

nvz: Mpaén YmoupykoU ZupBouliou

I3EA: ZUAAOYLKO ZUoTnua EvaAlakTikng Alaxeiplong
IMA: 21aBuo¢ Metaddptwong AmoppLUUATWY
IB: Zuvteleotn g Baputntog

IK-non: 2taBepo Kootog NOM

ZKNonmn: 21aBepod Kootog NON

20A: ZTPATLWTIKA OKApaTo AELWHOTLKWY

I3E: ZTpATLWTIKN ZXOAN EueAntidwv

TOMNZAA : Tomiko Zxedlo Ataxeiplong AmopAnTwy
OOAZA : Dopéag Aloxeiplong Ztepewv ArtopAnTwy
XYTA : Xwpot Yyelovouikng Tadng AMoppLUATwy
XYTY : Xwpot Yyelovoukng Tadng YMoAEUpATWY
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Aweukpivion yla to napov napodotéo

Ta moootika dedopéva Kat oL uTtoAoyLopol tou mapouotaovtal oTo mapov Napadoteo
adopolV To UBPLSLKO oxNua edappoync MNOM, mou nepthapBavel Ta EC:

1. IxApo NOMN pe NponmAnpwiévn ZakoUAQ, TTOU TOMOBETE(TAL UMPOCTA OTO KTipLo
yla amokopudn (oe atoutlkd kado f xwplc Kado), 0TO CUVTIPUTTIKA HEYAAUTEPO
MEPOC TWV KTlplwv Ttou 6nuou BBB, mMou UMAPXOUV KOTOLKIEG Kal HLKpol
enayyeAQatikol xwpol.

2. IxAua NON pe NpomAnpwpévn ZakoUAQ, TOU TOTOBETE(TAL OE KOLVOXPNOTO
kado tou ktipiou, kal adopd ta Kripla Tou drjpou BBB tou &rjpuou BBB pe
TIEPLOCOTEPQ MO 5 VOLKOKUPLA | LKPOUG ETAYYEALATIKOUG XWPOUG.

3. IxAna NON pe MpomAnpwpévo Kado, mou sdpappdletal otoug HeyAAoug
apaywyous amoppLUUATWY Tou Srpou BBB kal adopd mpaktikd mepinou 330
Ktipla.

4. IxApa MNOM pe Kapta Kot eunvoug Kadoug, ou adopd OAOUG TOUC SNUOTEC Kall
TOUG ETUOKEMTEG TOU Srjpou, mou B€Aouv va tomoBethoouv amoppippata ot
kadoug, mou Bplokovtal og SNUOCLOUC XWPOUG.

5. Tnv aflonoinon twv dedopévwv tng Anoypadrc tou 2011 Kol Twv VEwWV
OLKOSOULKWV adELWV TWV eTwv 2011-2021.

To akpLBEC piypa Twy mapanmdavw oxnuatwy MON kat tng aflonoinong thg Anoypadng
Tou 2011 Kot TwV VEWV OLKOSOULIKWY adeLWV TEPLYPAdETAL AVAAUTIKA Ue aplBuolg oto
napov Napadotéo.
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NepiAnyn

To mapov Napadotéo anotelel TNV MARPN UEALTN Yo TV edappoyr) Tou NAnpwvw Oco
MNetaw (MON) oto 6npo Bapng BouAag BouAlayuévng (BBB). Eival os popdn Final, adou
EVOWHOTWONKAV TO CUMMEPACHATA KOL TA QMATEAECUOTO OO TO TPla TUAOTIKA TOU
6nuou, kabwg kat oAokAnpwOnke n TeALK amodacn Tou SrHou yla To akpLBEC piyua
Tou uBpLdikou NOM, mou Ba edpappocbei, cupPwWvVOVTAG TEAKA UE TO MPOTELVOUEVO
plyua MON tng apxikng Draft popdng tou mapodvrog mapadotéou. OnMdTE TO MAPOV
Mapadotéo amoteAel TNV TeEAKA Lopdr Tou. To mapov teAkd Napadotéo amoteAeital
amnd ta €€n¢ kedbaAala:

v 3to KedpdAawo 1 mopouctdletal To TAAIOLO0 €KMOVNONG KOL OL OTOXOL TOU
Mapadotéou.

v' 310 KeddAauwo 2 rapouastdovral Katl avalvovral To SLaiTepa XopaAKTNPLOTIKA OU
S6nuou BBB kat edpapudletal n peBodoroyia emdoyng tou oxnpatog NOMN, omwg £xel
nipotadel arno to LIFE 07ENV/GR/000271 kat €xel emutAéov npoadloplobei o GAho
Mapadotéo Tou MOPOVTOC TpoypPAaTog LIFE18 IPE/GR/000013. Ao tnv edapuoyn
™¢ pebodoloyiog edappoyns emléyetal w¢ kataAAnAdtepo oxnua MOM to
UBPLEIKO MOM pe ZakoUAa yia to 6o BBB. 2to YRpLoLko oxrua NMOMN pe ZakoUAa,
edapuoletal To MOM pe ZakoUAA OTOUG ULKPOUC TIOPAYWYOUG OIMOPPLUUATWY, TO
MOoN pe Kado otoug peydloug mapaywyols amoppLlUpdtwy kat to MOM pe Kapta
otouc Snubaoloug KAdoug.

v' 3to Kedbdhawo 3 napouotdletal n pebodoloyia edpappoyric tou OAoKANpwHEVOU
non (0-non), mou cupnepthapuPfavel kat aAlayEG o OAa Ta otadila Slaxeiplong Twy
OMOPPLUUATWY oto Snuo BBB, woTe va LEYLOTOMOLEITAL TO QTOTEAECHA TOU
UBpLSIkoL NOM pe ZakoUAQ. SUYKEKPLUEVA OTO UTtokedaAatlo 3.1 mapouotaletal
avaAuTika n peBodoloyla emAoyng TwV PEVUATWY AVOKUKAWOLUWY UALKWV yla
XwpLotr cuAAoyr). 2To urtokepAAaLo 3.2 MOPOUCLALETAL N GUVOTTTLKI Tteplypadr TNG
OTMOKOULONAG OAWV TwV UALKWV Ot ouvduaopd HE Tov TPOMo e£hopuUOYAG Tou
UBpLSIkoL MON pe akoUAa. Xto umokedalalo 3.3 mapoudtdaleTal: a) To MwE Kal
Toleg OpAaocel va epopUOCEL 0 SAMOC yla TNV evhUEpwon Twv dnuotwv, B)
TpotelveTal pia kawvotopa pebodoloyia yia Tnv emiPpdPfeucn Twv Katoikwv amd
v opBn cuppetoxn toug oto O-MNOM, kol y) mpotelveTal To MW vo opyavwBel o
£\eyxo¢ TnC owotng edpappoyng tou O-NOM oto dAupo. Xto umokeddAoilo 3.4
TMAPOUCLALETAL N AVAAUCON TWV TIOCOTIKWY KAl OLKOVOULKWY SeSOUEVWV yla TV
edappoyr tou O-NOM oto drpo BBB. Anod thv availuon mpoodloplabnkav: a) ot
OVAYKEC Tou Srjpou og KaBe eldouc kadoug yLa OAEC TLG KATNYOPLEG TWV KTLpiwv Tou,
B) mpocSlopioBnkav oL TapAUETPOL yLa TNV SLoxelplon avoKUKAWOLUWY, OPYOVIKWY
KOl OUMUEIKTWY amopplupdtwyv oto Ao, Kol y) £ylve avaluoh Twv
TMpoUTIOAOYLOUWY TOU SOV Kal €KTIUABNKAV OL EMLUEPOUC KATNYOPLEG KOOTOUG
otnv Slayeiplon.
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v Ito Keddhato 4 mapouotdlovial ta MPOPAEMOUEVA TIOCOTIKGE KOL OLKOVOULKA
anoteAéopata edappoyng tou O-MON oto &driuo BBB to €tog 2023. Autd ta
anoteAéopata adopolv: o) AVOAUTIKEC TTOGOTNTEG VLo TTOPAYWYN ATIOPPLUUATWY
KOl QVOKTWHEVA UALKA, B) Slaypoviko KOoTtog Sdlaxeiplong yio to Mndevikd Zevaplo
Aayeiplong tou BBB, y) AvaAuTLlkO KOGTOG QIMOKOULENG OVAKUKAWGCLUWY, OPYOVLKWV
KOl CUMMELKTWY UALKWYV, umtoAouno kootog Sitaxeipiong, 8) Ektipnon avaykwv oe
KaBe eldouc €€omAlopd Kal POowTLkO, €) Extipnon kedpaAaiwv yla mpournBeia
emumAgéov e€omAlopoU, Kol oT) Empeplopnog ouvoAlkol kdotoug o Ao, IXEA kal
AnuoTEC, OOV To KOOTOUC Tou drpou Ba MAnpwOel péow tou MNOM.

V' 3to KeddAouo 5 nieplypddetat to oxfjpoa MOM pe TakoUAa, kat avalvovtal Ta eEAC:
o) TopoUcLAlovTaL T XOPOKTNPLOTIKA TNG TPOTIANPWHEVNG COKOUAAC, B) TO TwG
uropel va yivetat n 61dBeon tng, y) Bépata mou adopouv to PMNA Kat To TPOCWTTKA
bebopéva, §) Ofuata mou adopolv TNV XpEwon tou Itabepol kot MetaBAntou
Kbéotoug, €) Mpoodloplopdg Tou TeAkoU KOOTOUG XpEwong tng MpomAnpwuévng
ZakoUAag Kal tou MpomAnpwuévou kadou, ot) Mpoadloplopdg TG XPEWONG TNG
MpomAnpwpévng Kaptag, {) tnv Sloxpovikr) cUYKPLON Tou KOOTOUG e To Mndeviko
Zevaplo Awaxeiplong kat to O-MOM, kat n) Napouotaletal n avaiuon BLwoLUOTNTAG
Ttou O-Nor.

v' 3to Keddharo 6 napouoidletal n avaluon svalcBnoioag tou O-NOM yia to 2023 yia
10 mBavol¢ MopPAYOVIEG TIOU eVOEXOMEVWE €TULOPOUV ONUAVIIKA OTO GUVOALKO
KOotog tou O-MOM. Awamotwdnke OTL OL ONUOVILKOTEPOL TIAPAYOVTEC TIOU
ennpedlouv onuavilikd tn Plwolpdtnta tou O-MNOMN eivat: a) n duvatotnta
anoduyng ayopdc tng MpomAnpwpévng ZakoUAag (ZaBoAwd), B) OL xpovol
amokopudnG kat y) n duvatotnta SeUTtepnG BAPSLAG yLO TA OXAUATO OTTOKOMLONG.
AlaTunwONKav Kal TPOTACELG yla Stepelivnon amd Tov SO0 YL TNV AVTLUETWIILON
TWV TULOAVWV ApVNTLKWV TTAPAYOVIWV.

V' 3to KedpbdAaud 7 napouaotdletal pia ovvoyn tou MopadoTéou Kat Ta onUavTKOTEPQ
CUUTEPAOHATA KOl SLATILOTWOELC VLA TNV AMOTEAECUATIKY edappoyr) Tou O-MOr.
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Summary in English

This Deliverable is the complete final study for the implementation of Pay As You Throw
(PAYT) in the municipality of Vari Voula Vouliagmeni (VVV). This Fibal Deliverable consists
of the following chapters:

v Chapter 1 presents the scope and the objectives of the Deliverable.

v/ Chapter 2 presents and analyzes the special characteristics of the municipality of
Vari-Voula-Vouliagmeni (VVV) and applies the methodology of selection of the PAYT
scheme, as proposed by LIFE 07ENV/GR /000271 and has been further developed in
another another deliverable of this project LIFE18 IPE/GR/000013. From the use of
the methodology, the hybrid PAYT with BAG for the municipality of VVV is selected
as the most suitable PAYT scheme. In a Hybrid PAYT scheme with Bag, PAYT with Bag
is applied to small waste producers, the PAYT with Bin to large waste producers and
the PAYT with Card for public bins.

v Chapter 3 presents the methodology for the implementation of the Integrated PAYT
(I-PAYT) scheme, which includes changes in all stages of waste management in the
municipality of VVV, in order to maximize the result of the Hybrid PAYT scheme with
BAG. Specifically, subsection 3.1 presents in detail the methodology for selecting
streams of recyclable materials for separate collection. Subsection 3.2 presents a
brief description of the collection of all materials in conjunction with how to apply
the Hybrid PAYT with BAG. Subsection 3.3 presents: a) how and what actions the
municipality should implement to inform the citizens, b) an innovative methodology
is proposed to reward the residents for their proper participation in the I-PAYT, and
c) it is proposed how to organize the monitoring and control of the correct
implementation of I-PAYT in the municipality. Subsection 3.4 presents the analysis
of quantitative and financial data for the implementation of [-PAYT in the
municipality of VVV. The analysis identifies: a) the needs of the municipality in each
type of bins for all categories of its buildings, b) the parameters for the management
of recyclable, food waste and residual waste in the municipality, and c) analyzes the
budget lines of the municipality and estimated the individual cost categories in waste
management.

v' Chapter 4 presents the projected quantitative and financial results of the
implementation of the I-PAYT in the municipality of VVV in the year 2023. These
results concern: a) the analytical quantities for waste production and recovered
materials, b) Waste management costs for the Zero Reference Scenario of VVV in the
years 2019-2040 c) Detailed cost of collection of recyclable, organic and mixed
materials, other management costs, d) Estimates of needs for all types of equipment
and personnel, e) Estimates the funds for the supply of additional equipment, and f)
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allocates the total costs to Municipality, PRO’s and Citizens, where the cost of the
municipality will be paid through PAYT.

v Chapter 5 describes the PAYT scheme with a Bag, and analyzes the following: a) the
characteristics of the prepaid bag are presented, b) how it can be made available to
citizens, c) issues related to VAT and General Data Protection Regulation (GDPR)
issues, d) issues related to the charging of Fixed and Variable Costs, e) determination
of the final charging cost of the Prepaid Bag and Prepaid bin, f) Determination of the
charge of the Prepaid Card, g) comparison of the cost with the Zero Reference
Scenario and I-PAYT for the years 2019-2040, and h) Also, the viability analysis of |-
PAYT is presented.

v Chapter 6 presents the sensitivity analysis of I-PAYT for 2023 for 10 possible factors
that may have a significant impact on the total cost of I-PAYT. It was found that the
most important factors that significantly affect the viability of I-PAYT are: a) the
possibility of avoiding the purchase of the Prepaid Bag, b) The collection times and
c) the possibility of a second shift for the collection vehicles. Proposals were also
made for investigation by the municipality to address possible negative factors.

v' Chapter 7 presents a summary of the Deliverable and the most important
conclusions and findings for the effective implementation of I-PAYT in the
municipality of VVV.

From the analysis it is clear that the benefits from the implementation of I-PAYT are
significant at many levels for the municipality. The main points and conclusions of the
analysis are as follows:

Characteristics of municipality

e Based on the amount of waste generated, the municipal buildings were classified
into three categories: A) Residential buildings, shops and offices with low waste
production, corresponding to about 10,664 buildings, B) Buildings with companies
with many employees and medium waste production, corresponding to about 721
buildings, C) Buildings with very high waste production, concerning restaurants,
hotels, hospitals or other businesses, corresponding to about 332 buildings. The
characteristics of the three categories of buildings appeared to be compatible with
the application of different approaches in relation to PAYT.

e The vast majority of buildings (approximately 11,383 buildings of Categories A + B),
are spread throughout the municipality of BBB, generate about 60% of all waste,
while ~ 35% is generated from ~ 332 buildings of mainly health interest and the
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remaining max 5% is produced from public places (squares, main roads, parking lots,
public beaches).

e |n the buildings of Categories A + B, a single PAYT scheme should be applied, in line
with the geographical distribution of the buildings, as well as with the small number
of households per building. Given the vast majority of residential buildings, the index
of the number of households per building, it PAYT scheme with Bag is extremely
favorable given these characteristics.

e Inthe Category C buildings a PAYT scheme should be applied that is compatible with
the PAYT scheme in the buildings of Categories A + B. Therefore, in the evaluation of
the PAYT scheme with a bag, it should be considered that in the buildings of Category
C there will be prepaid bins of a specific volume and collection frequency so that the
schemes may be complementary.

Selection of PAYT scheme in the municipality of VVV

For the selection of the basic PAYT scheme in the houses, the methodology of multi-
criteria analysis was applied, proposed in LIFE 07 / ENV / GR / 000271 HEC-PAYT and
which was improved in the present LIFE in the Deliverable A3.D4-b. Based on the results
of the analysis, the following were proposed:

e The application of the PAYT scheme with Prepaid Bag in homes and in small
businesses and shops is the most appropriate PAYT scheme. The collection of the
Prepaid Bag should be consistent with the way of collecting the other currents
(recyclable materials & organic).

e The Prepaid Bag can be collected Door - Door either mechanically with bins, or
manually from residential buildings or commercial buildings (offices, shops) or mixed
buildings up to about 4-5 floors or with 5 or less premises (independent properties).

e The Prepaid Bag can be collected Door - Door mechanically in bins from residential
buildings or commercial buildings (offices, shops) or mixed-use buildings with 5 or
more floors, or with 6 or more premises.

e In the cases of buildings with healthcare or in the cases of very large producers
(approximately 330 points) instead of the Prepaid Bag it is more convenient and
cheaper to use a Prepaid Bins with a specific volume and collection frequency that
will be exclusive use for each contracting company. If in some of the 332 points of
health interest it is not technically possible to use a Prepaid Bins, then a Prepaid Bag
can be used.

e Finally, it is proposed the application of the PAYT with Card in the public bins of the
municipality with the use of smart bins.

Methodology for the implementation of I-PAYT

In combination and in cohesion of the PAYT scheme selected, with all the methods
applied in overall waste management, Integrated implementation of PAYT with
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separation at source (I-PAYT) resulted as highly favorable, where it is supplemented with
rewarding actions and controls. Below are the main points of the methodology of
application of I-PAYT.

e |t is proposed to apply a Hybrid PAYT with Bag, where: a) in homes and small
businesses and offices Door - Door of the Prepaid Bag outside the buildings (in an
individual bin or without a bin) will be collected, b) in larger business or residential
buildings will enter the Prepaid bags (shared bin) will be collected, c) In restaurants,
hotels and other large waste producers the PAYT with Prepaid Bin will be applied, d)
Finally, in public bins or Recycling Corners the PAYT with Card and use of smart bins
will be applied.

e Based on the proposed hybrid PAYT scheme, a proposal was made for the methods
and streams for the collection of recyclable and organic materials. A detailed
examination was carried out into the number and type of discrete recycling streams,
and it was proposed: a) the separate collection in the same stream of Plastic, Metal
and dual/composite Packaging (PMD), b) the separate collection of Paper, and c) the
separate collection of glass in a separate bell type bin. Given the final decision in
September 2021 toinclude glass packaging in deposit return, either a more dispersed
bell-bin collection system will be put in place or remaining glass containers could be
collected with PMD or a combination of both. Finally, the separate collection of food
waste (organic) with a brown bin per building was included in I-PAYT.

e The methodology of implementation of I-PAYT is supplemented: a) with a proposal
for integrated and continuous implementation of Communication actions and
encouragement of citizens to participate in I-PAYT, b) with a specific proposal of
Rewarding citizens for each point of proper participation in I-PAYT, concerning the
Prepaid Bag, the recycling streams and the separation at source of the organic, and
c) by creating a body of Auditors in the municipality to monitor all aspects of the I-
PAYT.

Expected results of I-PAYT implementation

From the processing and analysis of the data of the municipality of VVV, the methodology
of application methods was applied to the I-PAYT and the following was determined for
2023:

1. Building & population data: Estimation of building and population data, as well as
the quantitative needs of all types of bins per building category.

2. Production & recovery of materials: The production and recovery of materials in the
municipality of VVV for the years 2019 and 2023 (Table 4.1a). 2023 is considered to
be the first year of operation of I-PAYT. It was estimated that the waste production
of the municipality of VVV in 2023 will be approximately 47,500t / y, while with the
operation of the I-PAYT, the level of total diversion from treatment - landfill
(separation at source) can exceed 37%, due also to the great recovery of green waste

(pruning).
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3. Zero Scenario: The long-term cost (2019-2040) of the solid waste management
(SWM) of the Zero Scenario of the municipality of VVV was estimated, where it was
considered that the municipality remains at the level of DSP (16% recycling and 9%
composting) of the year 2019 and that it will not create Green Point (Table 4.1b). The
Zero Scenario took into account the savings of the municipality from the operation
of the waste transfer station (SMA) and the reduction of the cost of electricity, due
to the replacement of the old LED lamps. Based on the Zero Scenario, it is estimated
that the SWM cost over time will increase, due to population growth and processing
& landfill fees. It was estimated that it is very likely that the municipality will have to
increase its Municipal Fees by 2028 by more than 17%, from the level of 2021.

4. Cost of SWM: a) The recycling cost was determined for each category of expenses
(Table 4.2), where for 2023 it was estimated at 12.47 € / ¢ / y (Collection Scenario D),
b) the cost of organic management for each category of expenses (Table 4.3), where
for 2023 it was estimated at € 27.80 / ¢/ v, c) the cost of mixed waste management
for each category of expenses (Table 4.4), where for 2023 it was estimated at €
106.03 / ¢ / y, d) the remaining costs (administrative, electric lighting, street
cleaning, electricity provider billing, other compensatory) (Table 4.5), where for 2023
it was estimated at 73.33 €/ ¢/ y. The total cost of SWM for 2023 is the sum of (a) +
(b) +) ) + (d) and was determined at the total amount of 11,019,455 € / y or 246.89
€/tor219,64€/c/y.

5. Cost of municipal SWM: Part of the cost of SWM is paid by the packaging PROs, and
another part is paid directly by the citizens and concerns the cost of plastic bags for
the collection of recyclable materials and the supply of electricity supplier. Table 4.10
presents this division and finally the cost of SWM that the municipality is called to
cover through the I-PAYT was estimated for 2023 at € 10,314,379 / y or at € 231.10
/torat€205.59/c/y.

6. Staff - equipment - initial capital needs: Tables 4.8a-4.8c identify the needs for staff,
equipment, as well as the initial new capital, required for the supply of additional
equipment and consumables. The needs have been identified for 4 collection
scenarios and the municipality can choose the scenario it deems most appropriate.
The staffing needs range from 114-121 people (depending on the collection
scenario), while the municipality in 2021 employs about 106 cleaning workers. The
needs of all types of vehicles (A / F, construction machinery, trains, bicycles -
controls, special vehicles for recycling) are estimated at 56-60 vehicles, depending
on the collection scenario, of which the municipality is estimated to have in 2023
approximately 34 vehicles. The needs for bins (kitchen bins, brown bins, recycling
bins, waste bins) are estimated at 45,851 bins, of which the municipality currently
has about 8,235 bins. Finally, the implementation of I-PAYT will require a large
amount of consumables (bags and PAYT cards). In order for the municipality to

MeAétn mAnpoug edappoyng tou MOM otov Ao BBB www.ecorec.gr

-18-


http://www.ecorec.gr/

?;/ MAPAAOTEO A1.D7 | LIFE-IP CEI-GREECE

implement the I-PAYT, it will be required to invest a significant amount, estimated
between 4,000,000 and €4,500,000 €, depending on the collection scenario it
chooses.

7. The Prepaid Bag: All the features that the Prepaid Bag (PB) must meet are presented
(Table 5.2), and it is suggested to use 4 sizes of 10, 20, 35 and 60 liters and to be of
the "shirt" type so as not to have side seams which tear, and can be easily
transported and tied. It was proposed that they be made available residents in many
ways (Table 5.4) over time. It is estimated that the PBs should not be charged with
VAT and that it should not be considered a violation of privacy laws should the
auditors open them to investigate any delinquent behavior of citizens. Also, there
should be no issue concerning privacy laws for the provision of details for the supply
and the Prepaid Card. The state should consider whether any legislation is needed
to address the above issues.

8. Fixed and Variable Costs of I-PAYT: It is proposed to apply the charging and
collection of I-PAYT with dual charging. The Variable Cost is proposed to be set at
44% of the cost of SWM without lighting costs (ELF), while the remaining 56% of the
cost of SWM together with the ELF to be the Fixed Cost of I-PAYT (table 5.5). If the
application of I-PAYT in the municipality with a prepaid bag / Bins / Card shows to
over-yield or under-yield monetary resources to the municipality, then the Fixed Cost
may be reduced or increased next year without changing the prepaid charge Bag /
Bins / Card. Thus, the charge of the Prepaid Bag / Bins / Card can be kept constant
for several years without endangering the income of the municipality. This
stabilization mechanism is shown in Table 5.16. Gradually, and depending on the
problems with securing the collection of fees, in theory all the SWM costs could be
transferred to the cost of the Prepaid Bag, Bins or Card and in the Fixed Cost only the
ELF could remain.

9. Fixed Cost Charging I-PAYT: A much fairer way has been proposed for charging Fixed
Costs and collecting them through electricity providers. Three charge rates per
square meter of premises (properties) are proposed, which are related to the
amount of waste production. The low rate should be applied in the category of
premises Al and A2 of table 2.2 (houses & small shops and offices), the medium rate
should be applied in the category of premises B of table 2.2 (Activities with> 30
employees - crafts, services, offices and very large mixed-use buildings) and the large
rate should be applied to category C premises of Table 2.2 (Large waste producers:
The criterion is to need a separate exclusive bin / dump). The ratio of the three
factors is proposedto be 1-5-10, in order to reflect the amount of waste produced
per unit area, from the three categories of waste producers. The proposed Fixed Cost
charge was applied to the MoVVV data and is presented in Table 5.7.B along with
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the present charge and the charge per electricity meter. The comparison of the final
charges of the Fixed Cost with the three charges is contained in Table 5.7C, where it
seems that, in the most fairly proposed way, in the vast majority of premises, the
charge of the Fixed Cost will be reduced and be increased in a small percentage
premises.

10. Prepaid Bag Charge: It was estimated that the Variable Cost of I-PAYT will be paid
through a Prepaid Bag by 60%, with Prepaid Bins by 35% and by a Prepaid Card by
5% (Table 5.10). Based on the volumes and the serviceability of the houses, the
possible consumption of PB by the households was estimated (Tables 5.9, 5.3 and
5.10) and the final charging prices (Table 5.11), for the PB of 60 It, the charge of 2.00
is proposed. € / pc., of 35 It the charge of 1.20 € / pc., Of 20 It the charge of 0.70 €/
pc. and 10 It the charge of 0.40 € / pc. This charge provided that the entire Variable
Cost would be charged even if 13.90% of users avoid using PB (see below C-PAYT
viability analysis and parameter sensitivity analysis).

11. Prepaid Bins Charge: Based on the cost per liter of waste, the Prepaid Bins charge
for large waste producers (restaurants, hotels, etc.) was determined. The charge was
determined for all possible collection frequencies and all possible bins in terms of
capacity in Table 5.12 of this deliverable.

12. Charging of households and businesses with I-PAYT: Table 5.13 estimated the total
charge of municipal fees in three ways: a) With the existing way of charging, b)
Through I-PAYT, as analyzed, and c) With charge per electricity meter. The main
finding is that: a) By charging I-PAYT if households, small and medium-sized
businesses do very good Separation at Source the cleaning fees they pay today will
be significantly reduced, while if they do not do separation at source they will pay
more than today. B) The companies, which are medium producers of waste, if they
do not separate at source will pay a little more than today, while if they separate at
source well they will pay a little less than today. C) Finally, the big waste producers,
if they do not separate at source, they will pay more than five times the fees from
today, while if they source separate well, they will pay more than double the fees
from today.

13. Prepaid Card Charge: Based on the cost per liter or per weight, the amount and
charge of the Prepaid Card in Table 5.14 in € / It and in € / kg for all cards with
different purchase costs have been determined.

14. I-PAYT viability paramaters: The factors that can negatively affect the viability of |-
PAYT are: a) the compression of waste in the PB, which can reach 40% and which has
been taken into account in the cost of the prepaid bag, b) Avoidance of Purchase of
PB and use of other bags without fees, which is provided for in the charge of PB up
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to an avoidance rate of ~ 14%, c) Disposal of waste elsewhere, which creates high
costs for the municipality, and which is expected to be treated with controls and
sanctions, d) Transport outside the municipality, which does not increase costs for
the municipality, but weakens and gives a bad reputation to the implementation of
the PAYT to a large extent and can also be treated with controls and sanctions, e)
Fixed charge of Prepaid Bag / Bins / Card, and mainly of the PB, which is achieved
with the compensation mechanism by increasing or decreasing the Fixed Charge in
the under-yield or over-yield of I-PAYT, so that the charge of the Prepaid Bag / Bins
/ Card remains constant (Table let 5.15).

15. Zero Scenario vs I-PAYT: The main finding from the time evolution of costs in the
Zero Scenario and |-PAYT is that: I-PAYT starts in 2023 at 11% more expensive than
the Zero Scenario (ZS), but quickly reduces the difference and from 2028 the I-PAYT
is becomes more and more economical than the ZS. In the long run, I-PAYT can be 5-
6% cheaper than ZS (Table 5.16). The calculations depend on various factors, but can
be constantly re-evaluated and continuous time comparisons are made between ZS
and I-PAYT.

Sensitivity analysis

A sensitivity analysis was performed on 10 parameters that were judged to have a
significant impact on the financial data of the implementation of I-PAYT. The results of
the Sensitivity Analysis are presented in Table 6.1. The main conclusions are the
following:

¢ Percentage of Avoidance of use of PB (“cheating”): The most important viability
factor, with a very negative effect on I-PAYT, is the Percentage of Avoidance of use
of PS (cheating). It was estimated in Table 6.1 that even with cheating equal to
13.90% the municipality will be able to collect all the costs of I-PAYT. In the case of
cheating over 13.90% then the municipality will have a deficit in its budget, while in
case of cheating less than 13.90% it will have a surplus.

e Collection times (sec): The point-to-point travel times during collection (recycling,
organic or mixed) seem to be the second most important factor in the viability of I-
PAYT. A possible redesign of the entire collection program in view of the I-PAYT could
see practical possible changes in this direction.

¢ Hours of vehicles per day (h / d): It is the third most important factor in the viability
of I-PAYT. If the pickup trucks operated in two shifts per day, then a very significant
cost reduction could be achieved.

¢ Percentage of separation at source: The overall percentage of source separation for
recyclable and organic materials is the best Indicator for the success of I-PAYT.
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