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OVERVIEW of BIO-WASTE COLLECTION in EU

Based on:

> Slides - Aknowledgments:

BIC / ZWE Report (2nd edition — 2024) (E.Favoino,
M.Giavini)

CIC — Consorzio Italiano Compostatori

E. Favoino — Scuola Agraria del Parco di Monza
LIFE BIOBEST project

ARS ambiente data processing and nudging
campaigns

EEA data
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The key role of bio-waste

» Fundamental to meet the EU material Municifa_lfa_sfreqcnng]_

recovery targets (65% “preparation for [ — —
recycling and reuse” by 2035) P s e e

> At the crossroads of various env LR
policies (waste, CAP, climate change...)

> Obligation for separate collection (art.
22 WFD)

> 18 Member States at risk of not _
meeting the 55% target for municipal
waste preparing for re-use and
recycling in 20

Bio-waste is the largest single component of municipal waste. Separate collection of bio-waste for a large part of the
population is therefore key in helping Member States reach their recycling target for municipal waste (EEA, 2023). In general, it
was found that Member States at risk of not meeting their recycling target had neither convenient, separate collection in place
for most of the population nor adequate, available treatment capacity. However, most of these Member States plan to improve
the convenience and coverage of their bio-waste collection service in the coming years. Paying proper attention to how these
plans are implemented will be key for meeting the targets.

Source EEA, 2025



Member States mot at risk for the municipal waste
recychng target but at risk for the total packaging
Waste recycing target

Reference data: ©ESRI

Prospects for EU Member States of meeting the recycling targets for municipal waste and packaging waste

Risk score
I Member states not at risk for both targets

Member States not at risk for the municipal waste recycling target but at risk for the total packaging waste recycling target
[ Member States at risk for the municipal waste recycling target but not at risk for the total packaging waste recycling target
B Member states at risk for both targets

Outside coverage

Source EEA, 2025 @ CirBiowaste | Initerreg -co-fundedby
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Framing the issue: BIC/ZWE Report

Bio-waste generation

- in the EU: Current capture
> B I C ZW E re po rt’ 2024 Ieveli and future potential
* Results for EU27 (+ UK, NO) sl
« Current capture levels https://zerowasteeurope.eul/library/bio-waste-
° CO m pa riSOn to pote ntia | generation-in-the-eu-current-capture-levels-and-
. future-potential-second-edition/ ﬁs,o_bmd Py
+ Afew best practices

+ Country fact-sheets 90%
> Despite the mandate for separate
management of bio-waste, still

captures are comparatively low

> The "untapped potential" is o]
articularly large in the area of 30%
itchen bio-waste 20%
> Quality is often not satisfactory ‘ | e I L ‘ ‘I || K1

> START'NG PO'NT: an Obli ation, not E:l?.l %J AT BE BG HR CY CZ DK EE FI FR DE EL HU IE IT LV LT LU MT ML NO PL PT RO SK S ES SE UK
supported by Iegally bingng i W % captured bio-waste on potential generated B % captured food waste on potential generation
targets, often does not trigger
performing and result-oriented
schemes
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Food waste and bio-waste:
potential generation vs. current capture - 2020
(EU 28+)

_ Estimated generation Current capture level Captured

ty Kg per capita t/y Kg per capita
Bio-waste 113,816,770 222 36,675,887 71 __3_23/0
Food waste 59,938,718 117 9,520,091 19 {: 16% ™
s
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Food waste and bio-waste:
potential generation vs. current capture - 2024
(EU 27+)

_ Estimated generation Current capture level Captured

t/y Kg per capita ty Kg per capita
Bio-waste 113,738,053 219 51,036,874 98 45%
Food waste 60,034,681 116 15,112,788 29 ,' 25% ’
\
. 7
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THEORETICALFOOD | THEDRETICAL POTENTIAL CAPTURE | CURRENT CAPTURE SHORTFALL

WASTE GEMERATION | POTENTIAL (TONNES) | WITH OPTIMISED [TONNES) (TOMNES)
PER CAPITA [See Table 8] COLLECTION SCHEMES

[operational potential,

B5% of theoretical

potentiall, tonnes

[z | wey | saiame | se3ams | msvaos 30755661
mm 60.034.580,8 51.029.479 15.112.788 35.916.691

,/ AUSTRIA nas 1064228 904,593 312467 lll
,' BELGIUM 1857 1227983 1843785 353176 630610 ll
I/I BULGARIA g0.2 548449 A£GE161 - 466181 l|
» Current captures compared to / CROATIA Bas 325,088 27 8539 S |
° ° ° o /l CYPRUS 798 72200 61370 1930 58379 ||
«operational potential» (i.e. 85% of - a7 - - s s
th eo retica I pote ntia I) ) DENMARK 1835 667893 SI6.714 296.325 220330 |
I ESTONIA ma 148933 126.593 3995 122598 l.
> Still some 31 Mt/year of food scra ps FHu s e s s
FRANCE 1223 8.313.315 7866318 1413.507 265280 1
m Ig ht be Ca ptu red I n E U27 ,’l GERMANY 944 7834000 6.658.960 2480466 4178434 |'|
° ° ,/ GREECE 1427 1492.849 1268922 16736 1252186 !
> Potentially equivalent to: ANGARs _ 95922 oo |
« Some 10-15 Mt of compost T
« Some 3-7 Bn m3 biogas TNl Tﬁﬁ?ﬁﬁ?ﬁf‘? “(oporational potentia, | captore(n [T
. 2_4 Bn m3 b|omethane generation kg/capita 85% of theoretical potential)
EU 27+ 116.7 60.034.680 51.029.479 15.112.788 35.916.691
METHERLANDS ma 1967362 1672258 241733 130465
NORWAY 788 £27351 363385 238712 124673
POLAND 1n2e 4 6206 3583775 391604 318210
PORTUGAL 272 L317a 13438 178,835 941403
ROMANIA 1277 2431546 2 D66 814 77 2003 687
SLOVAKIA 44 438 Ba4 0617 85,865 304143
SLOVENIA 108 4 228368 19413 32872 161.241
SPAIN 1440 6.830.337 2.805.786 996.091 4809695
SWEDEN 1857 1104 841 395 171418 767697

UK Lik] 7385764 B7537.300 1.564.608 5223292



30%
80%

70%
B0%
20%
0%
30%
20%

8%
0%

The “distance to target”

|| |I‘||| il h| ‘||‘ |.|||| | |\|\ ”‘I.h..‘lh‘ I

EU EU AT BE BG HR CY CZ DK EE FI FR DE EL HU IE LV LT LU MT NL NO PL PT RD SK 51 ES SE UK
27 2H
B % captured bio-waste on potenbial penerated M % captured food waste on potential generation
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Municipal biowaste

Source separated | Source separated
food waste biowaste
*Residential (Commingled

*Commercial
+
*Large generators elels garden

(markets...) WERICE)

Garden waste

1.  Member States shall ensure that, by 31 December 2023 and subject to Article 10(2)

and (3){ bio-waste|is either separated and recycled at source, or is collected

separately and is not mixed with other types of waste.

j Co-funded by
e | EUrO-MEL the European Union



Collection models for organics

» Garden waste only

> Biowaste («commingled»: garden + food waste)
« VGF/GFT (NL, Flanders - no meat/fish) \
« Bioabfall (Central Europe - includes meat/fish, commingled with garden v 3

> Dedicated collection: “bespoke” kitchen waste schemes
« Kitchen waste at the kerb

« Garden waste with a dedicated collection round (less frequent, seasonal) :
Amenity Sites




Dedicated schemes for food scraps
(kitchen waste): cheap, open
lorries

Co-funded by
the European Union




“commingled” collection - Germany
composition of biowaste bins

90
80
70

60
50

40 -
30 -

20 -
10

Zusammensetzung der Biotonne
in %

kitchen garden others kitchen garden others

Uu.e.c. rural areas ‘ urban areas

!!!!!!
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Biowaste collection and cost§saving
. Residual =

4 Food waste in
-
- compostable

)

> A lot of optimizations allow
to keep overall costs low:

« Focus on kitchen waste, avoid
intensive garden waste collection

« Light vehicles, driver only, bi-
compartment, door to door

* Reduce collection frequencies
of residual waste to a minimum
and adapt those of food waste to
seasonality and storage

* Look at capture rates (aim at >50
kg/capita/year)

PNl Co-funded by
g the European Union

Michele Giavini - CIC @ CirBioWaste iﬂ:&:ﬁr&ég




What is needed for this to happen

> Disseminating best practices

> Keeping confident
* |t may be done in all conditions

> Regulatory drivers

* Supplementing the obligation with
legally binding targets

> Rely on frontrunners
> Nudging campaigns

> Best practice: Italy

Food waste collection
n/a

1 <40 kg/ca

I 40-60

I 60 - 100

B > 100

Pa— Co-funded by
@ CirBioWaste Iégrgi.;rl‘)eg - the European Union




Italy, key data

> 60,000,000 inhabitants

> 7,66 Mt biowaste collected (130
kg/capita)
« 56 Mt food waste ( 95 kg/capita)
« 21 Mt garden waste ( 35 kg/capita)

» > 5,000 municipalities collecting

more than 60 kg/capita kitchen
waste

> Best practices even in large

Kitchenwaste (kg/inhabitant) Year 2024 vs.

population
140 1.600.000
119,4
120 16,1 1.400.000
100 1.200.000
1.000.000
80
800.000
60
600.000
40 400.000
20 98.986200.000
0 0

MILANO BERGAMO BRESCIA TREVISO

[1000t/a]

6.000

5.000 -

4.000

3.000

2000 +—

1.000 -

Green waste o Food waste

T ﬂ |

ARRRRRRRNE

Minor selectiv ve collection; 1,00, 2"‘

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MSW collection in Italy, 2024 (kg/capita)

Unsorted waste to
disposal; 163,3; 32,1
; 0.8:0.2% /

Kitchen waste; 95,0;

18,7%
Garden waste; 35,1;
6,9%
Paper and cardboard;
67,0;13,2%

Glass; 39,0;7,7%

;1 0 0 = -
WEEE: 4,8

Metal; 7,

Other separate collection; 8,3;1,6%
Bulky w

51;3 Plastlcs 30,3;6,0%

inlerrey
Euro-MED
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Italy, key data

» 2 Mt compost
produced

> 452 Mm3
biogas

=

iowaste recycling: the outputs in 2023

12.328.000 vy

throughput capacity

8.746.000 ¢

Waste treated

» 201 Min m3 Biomethane

452 Min m?3

Biogas

® 467 GWh e.e

81 GWh t.e

Co-funded by
the European Union

@ CirBioWaste | HILEITCY
Euro-MED




Italy, Evolution of bio-waste recycling technologie

> 2023: 363 composting
& AD plants o I I I I |
Compost&biogas

Total facilities: 275

Waste treated : 3,4 min t: 000000
1,2 min t foodwaste
3.000.000
| g 1,3 min t garden
Total facilities: 363 —
Waste treated: 8,7 min t: 0,6 min t sludges
v 5,0 min t foodwaste 0,3 min t other 1.000.000
v 1,9 min t garden waste
v 1,2 min t sludges 0
v 2013 2015 2019

2014 2016 2017 2018

t/a trattato totale

2020

| | | Compost
2021 2022

2023

0,6 min t other Total facilities: 88
' Waste treated: 5,3 min t:
3,8 min t foodwaste
0,6 min t garden

m Compostaggio DA (co-generazione) m DA (biometano)

0,6 min t sludges
0,3 min t other

Source: CIC, www.compost.it

o Co-funded by
@ CirBioWaste IE'u'r:;ﬁlllE'De” the European Union




Example of guidelines: LIFE BIOBEST

LIFE BIOBEST project
> D3.1 Guideline on separate collection

» D3.2 Guideline on governance and
economic incentives

LIFE BIOBEST

> D3o3 GUideIine on quality comPOSt and D5.4 Comprehensive Guidance for effective
algestate bio-waste management in the EU

WPE: Policy and regulatory recommendations for bia-waste

» D3.4 Factsheets on the analysis of best
practices in communication and
engagement from various countries

» Summary of the guidelines WP3 Set of
guidelines

» D5.3 Proposal for quality standards for bio-
¥va§,|1.:te. entering biological recycling
acilities

> D5.4 Comprehensive guidance for the EU

* BIOBEST

18

MEMBER STATES

https://www.youtube.com/watch?v=90t-40opzlo

https://zerowasteeurope.eu/library/comprehensive-quidance-for-effective-
bio-waste-management-in-the-eu/ @ CirBiowaste | iiterreg Co-funded by

Euro-MED the European Union
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Large cities?

> Milan, Parma, Ljubljana, Copenhagen, Bristol, Barcelona
> Milan (pop. 1,4M and 800k commuters) capturing 87,5% of organics
> Around 10% (and less) organics in residual waste

TN ”w,
'\ m:”
.} ORGANicH Il il

20 10l [1l
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Milan 103 kg/ca
5% impurities

> Residential food waste collection
implemented in 2012-2014.

> Results (2017): 103 kg/capita, =30

commercial, 70 residential (source:
AMSA 2018).

> Very good quality: 5% impurities
> 2->1/week residual, 2/week FW

Info: Link

@I} CirBioWaste

iiLerrey
Euro-MED



http://www.arsambiente.it/files/leaflet%20MRC_v7_ing_HR.PDF

EU Policy: bio-waste in the WFD

2018

Revision of 2008 WFD
approved; Dec. -

standard for bio-
waste entering

organic recycling
(not provided)

Source: LIFE BIOBEST

2020
MS expected to

transpose EU laws into
national legislation

2024

Jan. - MS mandated
to separately collect
bio-waste; Dec. -
recycling targets for
municipal bio-waste

2027

Municipal bio-waste may only
be counted as reycling if it has
been separately collected or
separated at source, thereby
excluding MBT

o Co-funded by
@ CirBioWaste lElu'r:;ﬁdlE'De” the European Union




Biowaste strategies in EU Countries:

obligation, targets

> Mandatory separate collection
* Germany (2015)
* Netherlands (1995)
« [taly (2021)
» Catalonia (Spain)
* ..Mmany more aligning (art 22 WFD)

» Targets
* Recycling targets
» Biowaste targets (Sweden)

@ CirBioWaste

ﬁﬁ.éﬁég
Euro-MED
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EU Policy: bio-waste in the EU Waste Framework
Directive (WFD

Priority Topic
Separate collection

al)

WEFD reference
Member States shall collect bio-waste separately by 31 December 2023 (Article 22 (1)).

Derogations for environmental, technical, and economic reasons are included in the text (Article 10 (3)).

By 31 December 2021, Member States shall submit a report to the Commission on the implementation of Article 10 as regards bio-waste, including on the material and territorial coverage
of separate collection and any derogations under paragraph 3 (Article 10 (6)).

Bio-waste not separated at
origin

As of 1 January 2027, municipal bio-waste entering aerobic or anaerobic treatment may only be counted as recycled if it has been separately collected or separated at source (Article lla (4))
- MBT will no longer count towards recycling targets.

Recycling targets

by 2025, the preparing for re-use and the recycling of municipal waste shall be increased to a minimum of 55 % by weight; by 2030, the preparing for re-use and the recycling of municipal
waste shall be increased to a minimum of 60 % by weight; by 2035, the preparing for re-use and the recycling of municipal waste shall be increased to a minimum of 65 % by weight. (Article
10).

Calculation of recycling
targets

The amount of municipal biodegradable waste that enters aerobic or anaerobic treatment may be counted as recycled where that treatment generates compost, digestate, or other output
with similar quantity of recycled content in relation to input, which is to be used as a recycled product, material or substance. Where the output is used on land, it may only be considered
as recycled if resulting in agriculture or ecological improvement (Article 11a (4)). End-of-waste materials to be used as fuels or other means to generate energy, be incinerated, backfilled or
landfilled, cannot be counted towards the recycling targets (Article 11a (5)). Implementing acts establishing rules for the calculation, verification and reporting of data, in particular as
regards bio-waste separated and recycled at source shall be adopted by 31 March 2019 (Article 11a (9)).

Inputs into final recycling
process

The Commission will monitor national criteria and will, when necessary, adopt implementing acts that specify the permissible waste inputs for the recovery operation (Article 6 (2a)).

Specific recycling target for
bio-waste

By 31 December 2024 the Commission shall consider the setting of recycling targets for municipal bio-waste (Article 11 (6)).

Collection target for
industrial bio-waste

By 31 December 2024, the Commission shall consider the setting of recycling targets for commercial waste and non-hazardous industrial waste (including bio-waste) (Article 11 (6)).

Incentive schemes dedicated
to bio-waste

Member States shall make use of economic instruments and other measures to provide incentives for the application of the waste hierarchy such as those indicated in Annex IV or other
appropriate instruments and measures (Article 4 (3)).

Member States will promote the use of materials produced from bio- waste (Article 22 (2c)).

biodegradable or
compostable bioplastics

Member States may allow waste with similar biodegradability and compostability properties to be collected together with bio-waste if it complies with European or equivalent national
standards (Article 22 (1)).

Standard for organic
recycling

Mandate for the development of a European standard for bio-waste entering organic recycling processes (Article 22 (3)) (not yet available).

Home composting

Member States shall encourage home composting (Article 22 (2b)).

Food waste reduction

An indicative Union-wide food waste reduction target of 30% by 2025 and 50% by 2030 is included (Recital 12).

Non incineration of bio-waste

Bio-waste shall not be incinerated (Article 10 (4)).

Source: ECN and LIFE BIOBEST, adapted

Co-funded by
the European Union
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Bio-waste: do not send

Latvia o
: Denmark o
o landfill or :
Finland O
Belgium (o] O
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Source: BIC-ZWE biowaste capture report, 2024
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> Sardinia, Catalonia:
Landfill / Incineration
tax returned to
municipalities
according to their
performance in
separate collection of
biowaste
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Case studies:

Sardinia,
Catalonia
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collected (tonnes):
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collected (tonnes):
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Quality recvclina A

1
Environmental impacts

- -
High quality
recycling
3 pillars of quality recycling. EEA.
https://www.eea.europa.eu/en/analysis/publications/measuring-the-

3 2 quality-of-recycling

Efficiency Loop potential

oY
&S
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Recycling calculation point : subtract rejecis/ &

-
L]

A

» From recycling calculation, must be subracted:
* Impurities in bio-waste collected
* Impurities removed in bio-waste treatment

Substances to aid the Gaseous and moisture
process (e.g BEERg |0sses (i.e., inherent
water/enzymes) losses)

Calculation
poi nt Digestate/Compost
or

Other outputs
Anaerobic P

Separately collected Initial sorting and Digestion/Composting
municipal bio-waste separation or Non-biodegradable

Other process materials that remain

in the otuput

All materials
mechanically removed
(including biodegradable
materials)*

Material not entering the anaerobic

digestion/composting or other process

* This includes onlythe materials sentfor disposal or energy recovery. It does notinclude the materials that are recirculatedinto the next batch
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Biowaste collection methods .

Comparisons from Catalonia of R

’¢—~~
Model Kg bioR/yeat| gbioR/day ELIE-H.xe
Road containers I' e \| 1145 Data 2020
]

Mixt(RC&DtD) % 685 / 188
Door to Door (DtD) ‘\1_1_2’/' 306

AVERAGE 128

2”7 S

N\

Road containers (RC) 13,48 %

1.805 samples/year
Characterisation
annual campaign

]
I
]
Door to Door (DtD) . 4,68 % /
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|
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Kitchen waste: dragging effect

> Each % pount of impurity in the collection phase generates on average
2.75 % points in the treatment phase (source CIC, 2024)

Effetto trascinamento del’MNC sugli scarti -
media pesata

AD ESEMPIO

27| Effetto
MPIANTI Trascinamento 5% MNC NELL'UMIDO
MONITORATI (K,) 2
\ =

' Media 2,75% 13,5% DI SCARTI A
/ SMALTIMENTO

Dati CIC 2022, progetto COREPLA

Porta a porta:

MNC 4,7% -> trascinamento 12,9%

Cassonetti ad accesso controllato:

MNC 7,9% -> trascinamento 21,7 % -> se la FORSU ¢ il 30%
dei rifiuti raccolti — stiamo sottraendo 6,5 punti % di raccolta
differenziata a causa dell’effetto trascinamento
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g the European Union

@ CirBiowaste | iite€rreg
Euro-MED




Bio-waste calculation point and new treatment

technologies

> Not calculated as
recycled:

« |fit's not composting
or anaerobic
digestion: (e.g. new
treatment
technologies: pyrolisis,
biochar..., biochar...)
the gaseous and
moisture losses must
be removed from the
calculation

« Output: very low
amount of output
compared with the
benchmark of
composting and
anaerobic digestion
processes

JRC SCIENCE FOR POLICY REPORT

Towards a better definition and
calculation of recycling

Substances to aid the Gaseous and moisture
process (e.g. g |0sses (i.e., inherent
water/enzymes) losses)

Calculation

point
Anaerobic
Digestion/Composting

Separately collected . Initial sorting and
municipal bio-waste separation or Non-biodegradable
Other process ey Materials that remain
in the otuput

I All materials

mechanically removed
(including biodegradable
maternals)*

Digestate/Compost
or
Other outputs

Material not entering the anaerobic

digestion/composting or other process

* This includes onlythe materials sentfor disposal or energy recovery. It does notinclude the materials that are recirculated into the next batch

Figure 11: Calculation point and calculation rules for bio-waste process generates very low amount
of output compared with the benchmark of composting and anaerobic digestion processes. As for the

When the process generates very low amount of output compared with the benchmark of
composting and anaerobic digestion processes, and under the condition that this output is used as
recycled product, material or substance, Inherent losses are considered as process losses
instead of accounting as recycled

material (see Figure 11).
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Thank you!

Michele Giavini
Consorzio Italiano Compostatori
glavini@compost.it

https://cirbiowaste.interreg-euro-med.eu

Follow our project on: m



https://www.linkedin.com/company/107959393/admin/dashboard/
https://www.youtube.com/@ProjectCirBioWaste-g5j
https://cirbiowaste.interreg-euro-med.eu/
https://cirbiowaste.interreg-euro-med.eu/
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