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GUIDELINE OF BEST PRACTICES
FOR SUCCESSFUL BIOWASTE RECYCLING

Activity title

* This document lists best practices | wesurest

separate

linked to the separate collection S

. ) Starting Month Ending Month
high-guality

and management of organic waste. |.ameor |° 9

biowaste in

* It refers to activity 5.1.1 and has the targeted

areas

been prepared by CIC with the e e

innovative management plans and |7 vone e e Soonanc e i e
N E ETS a nd Women engagement in on to --||;I:-"':-"l --L||'__|.I;I:- model for the involved regions. PPs will deliver a

biowaste collection and treatment.
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Guideline preparation

* Format: long PPT with additional downloadable references
* Draft canvas presented on September monthly meeting by CIC

e Sept — Oct: Suggestion of other of local good practices by PPs in
an excel sheet with links

* Webinar to present the PPT with a full list of good practices by
CIC to PPs in mid October

* Final adjustments requested by PPT with more case studies
related to all SIRCLES countries and delivery of the final PPT end
October
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Key elements fog successful biowaste collection

Constant ' .
feedbacks Landfill price

and must be

optimization higher than
composting

Convenient tools

Citizens Political
Willingness

engagement

Regulatory

Support
e framework

pioneers

Assess sources and
availability
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Social conditions

There Is adequate
demand for
compost. .

-
Local farmers are
closely involved in
composting
profects from the
planning stage. .

-~

Other stakeholders
are involved in
composting
profects from the
planning stage.

Cooperation and understanding of residents

Residenis are
continuously belng
encouraged to
separate organic

waste.
-

Compost should
be utflised for
farming by project
operators to
demonsirate lis
effectiveness and

safety.

Institutional aspects

Appropriate sftes
can be secured for
the construction of
composting plants.

-
The adminisirative
body Is stable and
sustalnable. .

~

Local residents
residing near
composting plants
are not adversely
affected by

composting
profects. .

Governance capability

The heads of local
govemmenis are
taking the Initiative
in composting

projects. .

-
All local
government
officers involved In
composting
projects are

developing their
capacity for
composting, as well
as the entire wasite

management
system.

Financial aspects

Local governments
have the capaclty
fo estimate and
secure a budget for

composting

projects. .
e

Market strategles

for compost are

carefully

developed at the
planning stage.

Technical aspects

Appropriate
methods for the
separate collection
and transportation
of organic wasie
can be established.

.
Molsture conient
can be maintained
within an
appropriate range
during the aerobic
fermentation
process.

implementation

S in cases where mandatory key criteria are not met, suspend the evaluation or re-evaluate after
Mandatory key criteria improvements are made
in cases where strongly advisable key criteria are not met, consider improving the situation

Strongly advisable key criteria through support measures or alternative proposals

Source: CCET quideline series -
composting

Advisable key criteria in cases where advisable key criteria are not met, consider it risky to implement
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Key elements for successful biowaste composting

* Regulatory framework
* Visibility of compost as a valuable product

* In low income countries: low cost facilities
e Second hand machinery, rental, network of facilities sharing equipment

* No impurities in biowaste collected




Key factors, an insight: gate fee, compost value

Make gate fee Promote
attractive compost market

Subsidies to Green public
construction procurement

Incentive Subsidies to

schemes marketing

Subsidies to

lanalil iz land application

Additional information: EAWAG, marketing compost in low
and middle income countries, link
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Composting: the proximity conundrum

| Decentralized ] [ Centralized ]

4 N N

Food waste is 75% water ->
avoid high transportation costs

Economies of scale in pre- and
post-treatment equipment (can

Decentralized plants can be accept feedstock with higher
built quickly plastic contamination )
Community engagement Higher contribution to organics

Could help in changing the diversion from landfill

mindset of people towards Possible carbon credit support
waste management The ‘Not in My Backyard
Local compost sale at higher Syndrome’ may hinder the
prices (if high quality) provision of hundreds of micro
plants.

Large scale plants need huge

NN _/
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Reward and inform citizens

* Citizens must be informed and sensitized, even not economically, just about the final
destination of their waste.

* Final treatment plants / areas must be visible and visited

* The misconception that an end-of-pipe facility can separate all fractions generating high
quality end product is dangerous when it comes to explain citizens the roIe of thelr
behaviour in separating at home L i)

e Communltv composting in Spain
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Convenient tools

* Highest participation is ensured
when citizens have the feeling |
that separate collection of food B e\ BRDLEG
waste is, first of all, = ) &

* Convenient
e clean
* easy

BADLEGA

e E.g. door to door collection

 reduce collection frequency of
residual waste, increasing
frequencies for food waste




Promote separate collection at source Conpegpa e n1
Annual operation costs (calc)

Input compost residuals
] . ] amount M| 18.250 10.220 4380
* Act on landfill gate fee, introducing a tax to be = T o e ey
. . . . . € = €l
returned to mumupalltles with the sp.eC|f|c e e T
purpose of supporting source separation of e s aont i ity
. disposalaf tesiduals. L _ _ 2,00 20.440
organics. =" Tgate fee 1,50 ~~, 27.375
V< | compost sales 33,26/~ 339.913
--------- o 367.288| 367.288

* Set up incentive schemes to support pioneer
o . . . . . Source Florian Kolsch, CCAC meeting Berlin, 2021, composting plant Dar
experiences keeping municipalities challenged Es Salaam, Tanzania

* E.g. Catalonia, Sardinia

Michele Giavini @mgiavini - 29 set

* Look for international funding only if there:ﬁ

H “F%» Hoy inicié un debate en Berlin en el foro de Latino América sobre #residuos
IS a |OCa I gove rn a n Ce S u p po rt a n d organicos. Para qué sirve financiar el #compostaje con fondos

ople . . internacionales si los gobiernos no se atreven a subir la tarifa de entrada en
willingness to increase landfill gate fee rellnos saritaros?

umweltbundesamt.de/en/document/la...
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Composting technology: boundary conditions

Transportation
cost
Tolerance to Compost
odor nuisance market value

Biowaste
quality

Land price

Landfill gate Composting Availability of
fee technology bulking agents
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Composting at different scales

Decentralized plants

Modular industrial plants  Centralized industrial plants
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ase studies
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Case study: Catalonia government, Spain

* Landfill and incineration tax, steadily increasing over years. Refund
system to municipalities to promote high quality biowaste collection

* Since the introduction of the tax, municipalities with biowaste collection
increased from 17 to 766 in 13 years. More than 600M€ returned to local
municipalities since its creation

* Compulsory food waste characterizations every trimester

* Incentives for continuous improvements in composting plant and
innovation in biowaste separate collection

* A lot of promotional campaigns on biowaste

Source: ARC, ARC, Urbanwins
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Case study: Catalonia government, Spain
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Refund criteria —riiv W

10 Refund criteria . A i
i s ) * Biological Treatment of Net Biowaste
- * Separate Collection of Bio-waste 10,- €/t
H 4 b
5 60
E ﬁ Type of activity Beneficiary 2:;;4 2:;1 2:;;5
R Refunding is subject Local authority
i to a quality coeffient ::m L performing separate 32,50 33,50 34,00
'g 2019/2020 applied per ton, based collection
Prevision on periodical Lm:fal authority
Ingresos characterisations. Green Waste :::'Iezrt?;lnng separate 3,00
AL 15 % of impurities Home compasting :’:‘:::';I:';‘W that 20,- per unit| 20,- per unit
digustugding 16 0. ' Community composting  |composting units 60,- per unit| 60,- per unit
[ 5 1‘0 15 %Imw;‘iﬂl!
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Case study: Pune, India

* India’s ninth-most populous city - >4 million people

* Best practice of informal waste pickers organized in a cooperative
(SwaCH): 2,200 workers-members, More than 80% are women. 80% of
the city served.

* Door to door collection, sensitization, separation, income from selling
recyclables, composting

* Users pay a fee to SWaCH
* Network of small scale composting plants

Source: UNESCAP, https://prizeforcities.org/project/swach-pune-
seva-sahakari-sanstha , WIEGO, DownZ2earth, Youtube
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Case study: Pune, India
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Case study: Dhaka, Bangladesh

* 14 million people
* First case of a large scale composting
facility in low income country

* Financed partly with carbon credits
* Primarily market waste

* Multilevel models, from small scale to
large scale composting

Source: Waste Concern and others

A
n % SUPPORTING CIRCULAR ECONOMY OPPORTUNITIES FOR EMPLOYMENT AND SOCIAL INCLUSION @ S I R C L E S



Case study: Dhaka, Bangladesh
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Case study Temesi, Bali, Indonesia

* Large scale low cost composting facility (about 60 tons per day)
operating since 2007

* Highlights:
* Ownership transferred to village foundation

 Employment opportunity for marginalized women
* High importance given to quality control

Carbon credits for methane avoidance
Compost sold mainly to tourism industry
Extends landfill lifespan by factor 10

E nVi ronmenta | pa rk Source: EAWAG, course on MSW management in low income countries,

and www.temesirecycling.com

IS TGN DO ASTETINA
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Case study Temesi, Bali, Indonesia T S
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Source: EAWAG, course on MSW management in low income countries,
and www.temesirecycling.com
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Low cost / small scale: Boadella i les Escaules, Spain

* Small scale 150 t/y plant

» Simple door to door collection

* Low cost equipment

* Small compost piles 2x1,5x1,5 m

* Overall collection and management cost 80 €/t

* Prime grade compost («A» quality)

* \Very low contaminants in biowaste (0.32 %)

* Compost given back to citizens

* Pioneer Plant then improved with cement modules

Source: Spanish Ministry , and ARC - Mancomunitat La Plana

@
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Low cost / small scale: Boadella i les Escaules, Catalonia, Spain
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Sort, Catalonia, Spain

* Result of the ENI CBC MED SCOW project
* Small scale — low cost facility for a rural area

* Some Machinery adapted from agricultural
equipment

* High commitment from the County Council
and managing technicians to promote and
operate it

Source: SCOW ENI project
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Sort, Catalonia, Spain
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Pontevedra, Galicia, Spain

 Label and visibility (Plan Revitaliza)
* Comunity composting areas for 47 municipalities, even in urban areas.

* Unigue EU experience in a training course for “master composters”
supported by the Province. Job creation, continuous monitoring and
citizens involvement

* Whole management cost kept at a minimum level, including the task of
master composters

* High quality of feedstock
» Shredded wood is provided in big bags by the Province

Source: County Pontevedra and others
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Houmt Souk and Grombalia, Djerba, Tunisia

* Implement a strategic approach to waste management

* Increase the environmental sustainability of Djerba

* Generate a quality touristic label for the hotels

* Quality compost can be applied easily to most eroded land to recover it

* Biowaste collection
e first stage: 8 hotels
e Second stage: 18,000 people

* 3/week biowaste, 1/week residual
* 45 L bucket for biowaste, Green bags for packaging waste, blue bags for residual waste

* Low cost composting plant operating since 2012

Source: https://www.youtube.com/watch?v=sRSYLZ5jPJE
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2Y-Décembre 2013
Z de compostage: =55
RIE SERVICESS, %

Houmt Souk and Grombalia, Djerba, Tunisia \
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Source: ISWA 2013, BEN ABDALLAH MONGI
Director of the Environment Municipality of Houmt Souk Djerba TUNISIA
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Irbid, Jordan

* Funded by GIZ (German Cooperation Agency). 2019-ongoing

* The project is operated by Irbid municpality and it was able to employ 60 Jordanian and Syrian
workers with appropriate salaries, and contributed to the employment of youth and the
reduction of poverty and unemployment in Irbid governorate

* Aerobic composting, project's production capacity is up to 20 tons per day
» Leftovers of fruits and vegetables are collected from Irbid's central vegs and fruits market

* The organic fertilizer produced by this factory is one of the best types of fertilizers in the region
according to laboratory analyzes issued by the National Center for Agricultural Research,
stressing that it is the only product in the North Region that relies on raw materials of plant
origin only without any chemical treatments in its manufacture

* The fertilizer is available to farmers and citizens at an acceptable price and high quality and it
got approved to be exported to other municiplities

Source: Youtube, local news translated
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Irbid, Jordan
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Alkarak, Jordan

Funded by MEDA — Global Affairs Canada. Enterprise Development for Women and Youth in the
Jordan Valley

* 2019-ongoing

* Converting farm green waste into compost

* supported women entrepreneurs to pilot a green composting enterprise
* On-the-the-job training for green compost entrepreneurs

« Women members of the GNC started raising awareness among farmers in the area to persuade
them to dump their green waste in the new composting facility. Following these efforts, a total
of 100 tons of green waste was secured within two months

* atotal of 25 tons of compost was generated in five months

* No gate fee: revenues from selling compost (20 JOD/ton) was enough to cover expenses related
to transportation of green waste to the composting facility and the required manual labor.

Source: MEDA JVL report in English
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Alkarak, Jordan
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Mafraq, Jordan

Funded by MEDA — Global Affairs Canada. Enterprise Development for Women and Youth in the
Jordan Valley

* 2019-ongoing

* Converting farm green waste into compost

* supported women entrepreneurs to pilot a green composting enterprise
* On-the-the-job training for green compost entrepreneurs

« Women members of the GNC started raising awareness among farmers in the area to persuade
them to dump their green waste in the new composting facility. Following these efforts, a total
of 100 tons of green waste was secured within two months

* atotal of 25 tons of compost was generated in five months

* No gate fee: revenues from selling compost (20 JOD/ton) was enough to cover expenses related
to transportation of green waste to the composting facility and the required manual labor.

Source: MEDA JVL report in English
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Mafraq, Jordan
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Kaslik, Lebanon

Holy Spirit University of Kaslik (USEK) cafeteria waste composting
700 students, 2017- ongoing

Cafeteria waste approximately 350 kgs per day

Carbon material supplied from landscape waste of the university

Students were involved and taught the composting techniques

Technology used is Aerated SP inside wooden boxes: Air is supplied
from 2 central blowers into 10 1x1x1m boxes

Source: Facebook, Compost Baladi
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Kaslik, Lebanon

Other low cost modules promoted
by Compost Baladi

Frojeci fonind by w
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Kawkaba, Lebanon

* Kawkaba Municipality organic waste + agricultural residues
composting

* 1000 inhabitants + 100 farmers . 2021 — ongoing
* Source separated municipal organic waste 500kgs per day

* Carbon material supplied from olive trees pruning residues (Kawkaba
is known for its olive farming)

* 2 wood chippers were supplied to the municipality to chip the
residues on site to reduce transportation cost

* Technology used was the container composters, ASP inside shipping
containers with leachate and odor management systems.

* Funded by Italian NGO CELIM

e NEETs and women involved

Source: Elnashra news, Facebook, Compost Baladi

@
¥ ENll n SUPPORTING CIRCULAR ECONOMY OPPORTUNITIES FOR EMPLOYMENT AND SOCIAL INCLUSION @ S | R C L E S

S
== B PR AP

S —
[EURSPEAN UNION IO AT OMS SILL MAESEHA



Kawkaba, Lebanon

Q Compost Balasdml

KAWKABA CONTAINER
COMPOSTER FACILITY

ORGANIC WASTE
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Manara, Lebanon

* Manara Municipality organic waste

* 4000 inhabitants. 2017 — ongoing

* Source separated municipal organic waste 2 tons per day

e Carbon material supplied from landscape and agriculture pruning waste

* The close follow up and constant monitoring from the municipality's officials were the key success
factor in this case

* The end product is being sold in 25kgs bags for 45 a bag
* The revenues are contributing to the sustainability of the WM facility
* NEETs and women involved. Supported by Dutch cooperation (VNG)

* The Manara-system achieved a reduction of untreated waste by 84% in two years after initial adoption.
The system was introduced as part of the Local Government Resilience Programme (LOGOReP)

Source: Facebook, Facebook, Linkedin
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Halandri, Greece

Municipality of Halandri, close to Athens
Almost 1000 citizens. 2016 — ongoing
Supported by the H2020 project Waste4Think, coordination by NTUA

Source separated Household Fermentable Waste collection from almost 1000 citizens followed by drying
and shredding for the production of a biomass called FORBI(Food Residue Biomass) .
* FORBI valorized for 8 different valorization alternatives ( gaseous, liquid and solid biofuels).

* Drying and shredding, aiming to evaluate the FORBI as a potential feedstock for the production of high TRL eco-products
(biofuels, compost, alternative fuel for cement industry etc). FORBI is a high quality homogenized and dry biomass product with
a weight approximately 25% of the original food waste, which may be stored for prolonged periods of time without
deterioration. The FHW collection vehicles were equipped with a CNG system capable of running on both diesel and biogas
generated from FORBI, for the evaluation and demonstration of a cyclic bioeconomy concept.

% increase of food waste source separation and diversion from landfill (50% achieved within 6 months of operation for the the
municipal sector where it was applied)

% decrease in waste management costs (36% reduction in anticipated upon implementation for the whole city)
% decrease in waste management environmental impact (up to 80% reduction in carbon dioxide emissions)
Source: H2020 Waste4Think,INCIRCLE, Municipality of Halandri
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Halandri, Greece oeseeseesessessessessessescessesse

FERMENTABLE HOUSEHOLD WASTE MANAGEMENT IN A CIRCULAR 0“.0&
ECONOMY: THE MUNICIPALITY OF HALANDRI, GREECE CASE
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Central Corfu and others, Greece

* Interreg E-HORECA WANET Efficient Hotel Restaurant & Catering Waste Network

* Collection of biowaste in the municipality of Central Corfu. 2020 — ongoing

* Aims at identifying a network of local waste producers in Corfu and Saranda in order to identify the current waste management
practices. 2. Having full knowledge of international best practices and of the current situation in waste management procedures
new protocols will be prepared for the pre-separation stage for waste producers and waste collection stage from local
authorities.

* New other pilots of separate collection starting in other places in Greece: Aigaleo, Peristeri (link), Vari —
Voula, Koropi city, Agia Marina, Skarpiza, Kitsi, Karellas, and many others listed on GIZ Guide on biowaste and
https://www.followgreen.gr/

* Other projects: IFE-F4F, Crete (Greece), Food for Feed: An Innovative Process for Transforming Hotels’
Food Waste into Animal Feed to evaluate an innovative, simple technology and low emissions process that
allows the safe transformation of source separated food wastes, mainly from hotels (and generally from
the hospitality and food service sectors), into animal feed, utilising an altered solar drying process.

Source: Interreq-1PA CBC, Facebook, FollowGreen, food4feed
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Central Corfu and others, Greece
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Beitello, Palestine

 Sellective collection of the organic waste in tourist area (SCOW) in Ramallah city and the composting unit
in Beitello village has been the main pilot of separate collection in Palestine

* 10 hotels from Ramallah city and one neighborhood from Betello village ( 50 household or 300
inhabitants) where the composting unit is located

» Started operation in 2015, irregular working, now to be renovates for SIRCLES

* Similar plant more focused on agricultural waste in Jericho

Source: SCOW ENI-CBC MED, local news, news
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Beitello, Palestine
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Asira, Palestine

e "Building a model for a society based on recycling": Waste Seperation project in Northern Asira, in the city
of Nablus .

* The project is implemented by PARCIC foundation in cooperation with Northern Asira municipality.
* This project targets 150 families located in Asira in the first year
e 2019- still ongoing

* Biowaste seperation at household levels: waste is seperated using colorful bins in 4 categories; organic
waste, papers, plastics and bags. / Collection of organic waste from households as well as from 10
different grocery stores regularly, and then sending it to the compost center where decentralized
composting takes place using "piles" methodology.

Source: Progress of waste separation project in Asira | Palestine | PARC
Interpeoples' Cooperation(PARCIC),

Aleddl 5 juac 4aLASIRA Municipality - Posts | Facebook

(1) Al 3 juac L0LASIRA Municipality - Posts | Facebook
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Asira, Palestine R
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Anabta, Palestine

Development and Implementation of the Waste Management System in Anabta Municipality in northern

Tulkarm, Decost project

400 families of the residential area of Anabta, about 2000 inhabitants
2020- still ongoing

Decost project is based on "Decentralized Composting in Small Towns" Concept. /

It aims to build a closed-loop system of organic waste valorization through integrating decentralized both home and community
composting systems with urban agriculture.

As for home composting, approximately 2000 residents of Anabta will participate.
The target is 400 home composters. 90 units were distributed so far and the rest will also be distributed soon.

As for community composting, 2000 residents of Anabta will participate through seperation of organic wastes at their houses.
The municipality will collect them along with organic waste twice a week from grocery stores and commercial shops. It is then
transfered to a composting unit in town where compost is produced.

Source: Organic waste: DECOST project to implement community composting in the
municipality of Anabta, Palestine | EU Neighbours,

Kadoorie and Anabta Municipality Kick-off First Phase of DECOST Project - Palestine
Technical University (ptuk.edu.ps)

DECOST involves influential women from Anabta, Palestine in waste reduction and recycling
awarness campaign | EU Neighbours
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Anabta, Palestine
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Puglia, Italy

* Italy has a long list of best practices in separate collection of biowaste, more than 5,000 municipalities
have implemented it even in mediterranean southern regions

» Separate collection of biowaste in Puglia started around 2010 and now got to good results

* Three best practices:

» Capture rate of biowaste in the area. 370,000 t/year on 4 million people means 93 kg/capita/year, which is about 80%
participation rate, even in large cities (Bari, Lecce) data

* Large scale composting facility of Progeva (associate partner SIRCLES), female entrepreneurship, also managing soil improver
production, and gourmet vegetables for restaurants

* Project “Compost Goal” to promote the use of compostable bags instead of polyethylene

Source: www.compost.it, www.compostgoal.net, www.progeva.it
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Puglia, Italy
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