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Objectives — Replicability and transferability"'"“
the BioGircularCities project outcomes

> Objective: Develop a web app providing guidelines for the definition and implementation of a better strategy for biowaste
management according to bioeconomy, circularity and sustainability principles

T4.1 Set the scope of applicable March to December 2022 D4.1 End December 2022
bioeconomy, circularity and sustainability Report documenting the definition of the Scope of circular

principles criteria, objectives and actions biveconomy for biowaste management in urban areas.

T4.2 Structure the legislative framework  March 2022 to June 2023 D4.2 End June 2023 »
in order to make specific links to the Report documenting the definition of the decision tree

: : : background logic
potential actions to be implemented \_“* o J
\

14.3 Develop some guidelines and a June 2022 to September 2024 D43 End September 2023

supporting tool with a web interface Web application in practice: short guidance for the
practitioner

. J

Deliverables and DL




The Scope of Circular
Bioeconomy for biowaste
management in urban areas
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Adopted approach

3 Main Axes:

« Analysis of the scope of the %Iobal Circularity and Bioeconomy concepts, the associated European
targets and incentives, and the correlations which can be established between them

« Review of the existing supporting approaches, guidelines and tools has in order to position the
BCC guidelines and clearly define its objectives.

« State of the art of the main drivers and barriers towards the development of sustainable circular
bioeconomy value chains for biomass waste management

> Structure for the BGC guidelines framework
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Circular & Sustainable Bioeconomy scope

ive — Waste hierarchy

Managing natural resources
Sustainably

EU Pillars of Bioeconomy LD
Reduction Reuse Recycling Other recovery
Ensuring food and natrtion Minimising waste Avoid competition of biuma§s production with food
Security S0G 12 production.
SDG2& 1712
Prioritise renewable
. resources Minimise use Minimise use of scarce
Reducing dependence on . of scarce resources resources
non-renewable and unsustainable SOG 12 SOG 12
resources
Promote solutions inspired and Support close loop system $06 8, 9 & 72
Mitigating and adapting to supported by nature Maximise material intensity and Resource efficiency S067 & &
climate change Design for separation and recovery SO6 8, 9 & 12
Extended use & Second-hand market Specific waste Collection and sorting 06 17
SOG 12
Carbon sequestration in soils connected to use of soil improvers / Biogenic carbon storage
SDGI&T13&T5

GHG reduction $0G 73

Minimise use of water and land SOG 6 & 75
Protect Biodiversity SOG 75

Minimising biowaste Cascading use of hiomass S06 9
S06 12 Maximise waste value recovery SOG7 & 8

Strengthening European
competitiveness and creating jobs

Local and low impact economies. Employment, Economic development, Linkage between rural and urban
economies S06 1,4, 8, 9,17

SDG stands for: “Sustainable Development Goals” (United Nations, 2019)

« The ultimate purpose of a sustainable,
circular bioeconomy strategy for biowaste
valorisation is to support the transition
towards production and consumption
systems

v"whose environmental impacts are reduced
to @ minimum,

v/ bringing societal benefits,

v’ through the development of economically
viable technological solutions.



Review of already existin

Huthars Type uf Suope (product/process, value Type of resources / Bio-tircakar sirategy Targeted public
supporfing chain, terrifory) Sector of concern devebopment stage supporied by
instrment the toal or puideling
EU Framewurk for European Commissioa JAG Web platform Al Al Transverse o Mg - Design - ndustrial, reszarcher and public
Bioezanomy manitoring Giuntali gt &, 2020 Implement stz
The Biowaste Hub SEALIBUR H2020 project. 2072 | Web platform Bl Finmaste Transyerse 1o Map - Design - earcher and public
Implement siages stakeholders
TECHABIOWASTE database H2020 project Tech4Biowaste. | Web platform Process and product descripfion | Food waste and Garden waste Transversz o Design and Technalogy providers and users
Implement siages
EASETECH Technical University of Deamaric | Toal Process Envirmmental technalogies applied boall | Assess and evaluale fhe Researchers, cansultants, public
013 Ve Chain types of waste. pathways or salufions authorifies as well a3 technology
Clavreal ef al. 2014 Territory (Ciy or larger area) developers.
LCA-TWM . den Baer. 2007 Taal Municipality Al type of wast Assess and evaluate The Palicy makers! Public Autharifies.
Waste value chain / management pathmways or salufions ndustrial stakzhalders
MSW-D5T 1% EPA and BT1 Intemafional. Toal Waste value chain All type of waste Hsszss and evaluate fhe Palicy malkers! Public Autharities.
RI1 Infernalional. 2012 pathmays or solufions ndusirial stakehulders
BioMonitor ool H2020 project BioManitar. Tnal Product / value chain / market Agro-fond. blo-based products, forest Hszzss and evaluate the Palicy malkers! Public Autharities.
Van Leeuwen ef al. 2021 [+ ferritary) resures, woad Based products pathways or salufions ndustrial stakehalders
hineconomic seclors
DECISIVE H2020 project DECIENNE. 2021 | Toal Process aad Urban area Urhan Biowasie Asszss and evaluate fhe Local authrities and environmenta
pathways fions SENVCE COmpanies
Faod waste prevenion [ Lorentiis ¢t al. 2020 Tnal Food waste value chain Food washe Assess and evaluzte fhe Palicy makers! Public Autharifies
calculator pathways or salufions
DELIGES Delgado ef al 2019. Toal Ve chain incliding waste Finmaste in general Hsszss and evaluate fhe Public nd private stakeholders
collection, pre-freatment pathways or salufions making decision along biowasle value
freatment and application. chain
ReSOLVE framewark 1he Ellen MacArihur foundation, | Toal Product / process / valeechain | Eenenc to matenial and energy flows Identify salutions and actions Gompanies - Industrial stakehoiders
Pl
Urbzn Opporfunity Framewoek | Circle fconomy. 2020 Toal Territory: Urhan and cifies Foes on cireularity for several wian Idenfify solutions and acfions Cities" decision makers / Public local
- Circle City scan fool territary themes- water, salid waste, energy, Autharifies / Lacal authorities f Urban
nsumables planners
Gausal Loop Diagrams (CLO} | Bassiefal 2021 Toal Territory Eenenc and nof limited bo bo-resources. | Assess and evaluale fhe ndusirial, researcher and public
Focus on circularity development for pathways or slufions stakeholders
matenial and energy flows.
Valee Chain Approach LINEF. 2021 Toal Value chan liot dedicated fo bioeconomy. Idenfify solutions and actions Policy makers and indusfrial decision
Focus on circularity for Food flows, and maErs
alsn construction and fexfile
Circular Sirategies Scanner Toal Prodect / Senvice. Eeneric and nof limited o bo-resources. | |denkify solufims and actions Manufaciuring industries
Foeus on cireulanity development for
material flows.
SWOLF - Sulid Waste Stanisavljevic et al. 2007 Fiaw scientific Value chain: Sid Wasle Salid waste: [bio and ofher] Asszss and evaluale fhe Palicy makers and industrial decision
Optimization Life-Cycle model Management patimays or salifions makErs
Framewark Process: Individual technalogy
Urban Metabolism Analyst - | Rosadoeld. 2017, Faw scientific Produect / Territory. Generic and nof limited o bio-resources. | Assess and evaluale the Gilties' decision makers / Public boeal
UMAn model Foeus on cireulanity development for patimays or salifions hutharities / Local authorifies / Urban
material fows. planners
Urban Circularity Assessmenf | CITYLODFS H2020 project. Faw scientific Product / Territory. Genenic and nof limited o bio-resources. | Assess and evaluale the Cities' decision makers / Public local
[UCH) 037 model Focus on cireularity development for patimays or salufions Autharities / Local authorifies / Urban
material fows. planners
MCDA Fieratfi et al. 2013 Methodulogical | Vaue Chain ForesE wood chain 25 a case shidy - Assess and evalwale the L
approach replicable in ather hiowasie value chain | pathways or saluions

guidelines and tools

3 Web platforms
12 tools
4 raw scientific models

Addressing (bio)waste value chain
Product or territorial approach

Assessing materials and/or energy
flows, sustainability, circularity
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Review of already existing guidelines and tools

v’ Oriented towards industrial or policy / authorities stakeholders
v Majority are focused on sustainability assessment.
v Powerful but not easily accessible to non-expert targeted public

v Few are informative platforms, dedicated to the identification of circular and sustainable actions
and pathways.

v Generally do not reach the step of providing support in the identification of concrete
technological options to be implemented in relation to a specific context.
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> Support the definition of a better strategy for biowaste management according to bioeconomy, circularity
and sustainability principles, through the identification of the most suitable biowaste treatment options.

Objective and scope of the BCC Guidelines

Many options exist

Biowaste * Recycling in high value biobased
W’ chemicals and products

How to avoid landfill
and create value

* Recycling nutrients into compost,
biogas, biomethane

* Incineration with energy recovers

» Which one is the most suitable
considering a specific context?



Drivers and barriers towards the development
of a sustainable and circular bioeconomy

Drivers and Barriers need to be identified in order to understand which are the criteria of influence to be considered for the choice of a
technological pathway, considering a specific urban or territorial context.

> "Drivers” are defined as Strenghts or Opportunities
Valuable actions or facts already implemented
Potential added value that the further development of sustainable and biocircular value chains would bring.

> “Barriers” to the development of biocircular value chains are defined as Weaknesses or Threats
Slowing down the design and implementation of biocircular solutions,
Potentially causing problems or undermine the development of biocircular value chains.



Drivers and barriers towards the development

of a sustainable and circular bioeconomy

Strengths

- Demand driven development enhances the market to adapt and manage the transition more efficiently.

- Awareness-raising activities and providing good information to consumers .

- Targets on municipal waste recycling are set at 55% for 2025, 60% for 2030 and 65% for 2035.

- Rural development policies are a crucial component to be integrated into the implementation of Bioeconomy.

- WFD 2018 targets for recycling induce to limit the presence of contaminants among collected waste.

- Separate collection of biowaste will become mandatory on 01/01,/2024.

- Succes stories (already achieved developments) can enhance innovation and cooperation between publicand pri
sectors, and mutuwalising initi s from the private sectors.

ternative routes for biorefining, compatible
- Food wastes can be an important feedstock for small-scale biorefineries.

- Promising a h rural development, resilience, and system efficiency.

[Weaknesses

- Mobilisation of private investments.

- Further investments for transfer knowledge into innovation.

- Engage citizenships is a long process.

- Lack of understanding of conce pts, choices and co-benefits by the stakeholders along the value
citizenships, final user).

- Inadequate awareness and partidipation of consumers/citizens.

- The consumer behavioural change can significantly influence decision making.

- Consumers rooted consumption habits and patterns can be a limitation.

- Lack of acceptance of waste-based products.

- Missing framework to seize and communicate about sustainability to different stakeholders,

in (businesses,

- Meed for dear rules on labelling.

- Lack of standardisation.

- Lack of a long-term policy pull.

- Lack of regional CE policy formulation and coordination.

- Lack of targets and objectives related to the implementation of policies.

- The envirenmental and economic costs of the biowaste valorisation can be beneficial or not.

The equilibrium between drivers
_ and barriers seems unbalanced, the
e —— number of barriers identified from

oratory research and its trans commerdal application.

- Transformative land use practices are not well addressed.

- Impacts of the biceconomy at the regional or local level are mot well adressed.
- Meed to cover the "valley of death" of bioeconomy innovation.

can be limited.

structure capacity
ching the tre.
- Low TRL of circul

veen researchers, industrie
tics on the socio-economic perform.

d governments.
es of ed industriesis a

a literature review was almost
twice the number of identified

- No comprehens

- A change of paradigm is required, the focus of Member 5t
the biowaste value chain.

- Better understanding of potential synergies and trade-offs of technology and policy options is necessary.

- Sustainability evaluation and monitoring need to be further developed and strengthened (models and metrics).

Opportunities

- 5hift towards more sustainable consumption patterns.

- Well-being, health and resilience need to be seen as necessary co-drivers of market interactions.

- Strong engagement of citizen and young people.

- Giwe active roles to people

- The development of biomaterials and ecosystem services will gain significantly

- Economic incentives for bio-waste collection and treatment.

-Meed to face the projected "biomass gap’ between supply and demand of biomass for food, materials and energy.
- The continuous or improved provision of Ecosystem services shall get an economic value.

- Promote short domestic sustainable bioeconomic supply chains.

- Sustainable and indusive business models.

- Separation of bio- condition for achieving high-qua
- Investing for the creation of skills, quality jobs and opportunities

- Sustainable regional economic development.

outputs.

e at source is

Threats

- High upfront inwvestment costs & Financing risks related to long and uncertain payback times.
- Time lags between making an investment and starting operation.

- Resource price distortion

- Market and demand risks

drivers.

- The interaction between food & feed, fibre, chemicals, energy etc. is currently driven by markets and prices, with few policy
interventions.

- Difficulties in balancing and coordinating economic development and environmental regul ation.

- Lack of long term wision related to CE return investments.

- Inniy on outside the bioeconomy sphere could be more comp e than bioeconomy solutions/products.

- EU biore ve cost-effec encies.

nery a

ties are dominated by large-scale pr eness and high

- Efficiency and viability of new business model can ind
- Technical feasibility of biowaste processing faces lim

some technological and/or logistic deficiencies.
tion and challenges, mainly related to the supply chain of biomass

waste.
- The conwentional bioenergy pathways are under threat.

- Biophysical limitations of the natural resources value chain are under consideration.

- Lack of knowledge of procedures in businesses.

- Lack of experience and skills among public authorities.

- Success of biodroular models depend strongly on the joint consideration of cross-cutting issues, multiple objectives, and
lcompetition between the different (industrial and energy) sectors of the bioeconomy.
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Driving forces Under which the influenciﬁ'*‘%““
drivers and barriers can be grouped:

1. Appropriate and up to date policy framework

2. Shift to more sustainable consumption patterns — market transition

3. Cross sectoral cooperation and innovation

4. Development of a skilled and competent workforce at the European level
b. Sustainable management and use of biological resources

6. Funding and investment resources to support a competitive development
1. Ensuring sustainability
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Driving forces Under which the influenciﬁ'*‘%““
drivers and barriers can be grouped:

1. Appropriate and up to date policy framework

Challenge for circular bioeconomy:
the scope is large and complex,
policies that do not target directly the bioeconomy can as well have some effects,
circular bioeconomy implementation is quite recent and the techno-economic context in which it happens
is evolving fast.

2. Shift to more sustainable consumption patterns — market transition

. Eransit(ilon toward the bioeconomy is largely driven by the market, itself is largely driven by the consummers

eman

Well-being, health issues and resilience capabilities shall be seen as co-drivers of market interactions
Secondary resources (e.g. from biowaste transformation) are potentially not competitive compared to
primary fossil resources

3. Cross sectoral cooperation and innovation

. Need for engagement of the different stakeholders playing a role along the biocircular value chain,

. Need to consider the interconnectedness of the value chains.
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Driving forces Under which the influenciﬁ’*"‘*“"
drivers and barriers can be grouped:

4. Development of a skilled and competent workforce at the European level

- The lack of experience and skills, expertise and technical know-how on biocircular concepts and
approaches from businesses and public authorities

« Limited understanding of the associated sustainability benefits.
b. Sustainable management and use of biological resources
« Need for consideration of the regenerative capacity of the planet.

« The increasing demand for biomass from additional sectors and markets can place some sectors
under threat, like the electricity and heat production,

« Pressure on the management of land transformation, causing indirect damages on the biodiversity
and climate change.

» Regional development of circular bioeconomy through biorefinery, energy recovery and composting
is put forward
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Driving forces Under which the influenciﬁ'*"‘@%“"
drivers and barriers can be grouped:

6. Funding and investment resources to support a competitive development

 Development of new value chains requires research and development and offer
opportunities for innovation,

« The public economic and human resources investment is the determinant,

« The potential for innovation shall attract private investments along the value chain.
1. Ensuring sustainability

« Transverse to other driving forces

 Need to deepen the understanding and assessment of sustainability performances of the
new business models and value chains.



Criteria of influence

ol

For the choice of a suitable bio-circular technology for biowaste valorisation, depending

On cities and urban areas specific context,

And on specific characteristics from technologies.

1. Feedstock and current system
characterisation

3. Environmental Performances

2. Type of End product targeted

4. Political and economic
incentives

BIO
CIRCULAR
CITIES



> More details available!

Consult the related project deliverables:

> D4.1: Definition of the Scope of Circular Bioeconomy for biowaste management in urban areas

> |dentifying and structuring the principles _concegts, contextual values and parameters that would influence the design of new biocircular value chains and
technical pathways for biowaste valorisation and treatment.

> Main vegtors and bottlenecks towards the dev_elogmen_t of sustainable circular bioeconomy value chains for biomass waste management, classified under
various “driving forces” for a successful sustainable, circular bioeconomy strategy.

https://biocircularcities.eu/wp-content/uploads/2023/02/Biocircularcities_Circular-bioeconomy-scope_biowaste-management_urbanareas.pdf

D3.2: Regulatory gap and opportunity analysis for a circular bioeconomy

> Deep analysis of the circular bioeconomy European regulatory framework in order to raise drivers and barriers that favour or hinder the transition to a more
biocircular system for biowaste management.

https://biocircularcities.eu/wp-content/uploads/2023/02/Biocircularcities Regulatory Gap Opportunities_Analysis.pdf

And much more available on BioCircularCities website: https://biocircularcities.eu/resources/



https://biocircularcities.eu/wp-content/uploads/2023/02/Biocircularcities_Circular-bioeconomy-scope_biowaste-management_urbanareas.pdf
https://biocircularcities.eu/wp-content/uploads/2023/02/Biocircularcities_Regulatory_Gap_Opportunities_Analysis.pdf
https://biocircularcities.eu/resources/

The BCC guidelines @



Setting guidelines for identifying the most
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suitable biowaste treatment options

> BCC Guidelines format:

Web application supporting the
identification of the most relevant options
in terms of biowaste management and
valorisation technologies.

https://bee.list.lu/

beclistlu/

<« &}

@ Getting Started &3 LIST Intranet

= Biocircurlarcities web app

Home

Available feedstock charact. ..

Type of end product targeted

Environmental performances

Other political and economic

Results.

The context:

The BioCircularCities tool is developed in the framework of the H2020 Bio-based Industries Joint Undertaking project BioCircularCities (Grant agreement n® 101023516).

The project ultimate goal is to unlock the circular economy pofential of unexploited bio-based waste streams by exploring the development of economically and environmentally efficient models for organic waste (food and kitchen waste,

garden wasie, agricultural waste from agrobased industrial sector. wood waste and forestry residues, efc ) in three pilot areas: Metropolitan Area of Barcelona (Spain). Mefropolitan City of Naples (ltaly). Province of Pazardzhik (Bulgaria)

The tool purpose:

BioCircularCities tool supports the identification of the most suitable technological options (bio-circular technologies) for improving the biowaste management.

The BioCircularCities tool relies on the i { of alist of ial criteria which was established from what have emerged from the analysis of a literature-based state of the art of the main drivers and barriers towards the
development of biocircular value chains for biomass waste management, and on the the experiences of the pilot areas. This is fully detailed in Deliverable D4.1 of the project.

These criteria can be intrinsic to the feedstock properties (e g composition and quality in terms of content of high-value substances or molecules. presence of contaminants. ) The efficiency of technological options for
recyeling or recovery is also of influence, as well as the potential associated technical constrains. Finally, the most convenient pathway towards waste biomass valorisation strongly depends on drivers and barriers related to the
local surrounding political and socio-economic context, and on the potential sustainability strategic targets for the local authorities and private stakeholders endorsing the responsibility of waste biomass management

How it works:

The tool screens the socio-economic, political and environmental context of the territory in which the value chain shall be implemented according fo the list of influential criteria. and evaluate which technological pathway(s) for the
biowaste valorization would be potentially compatible with the described surrounding context, based on their own specificities in regard to each criteria
The background mechanisms of the tool and the full characterisation of technologies will be available in Deliverable D4 2 of the project.

This project has received funding from the Bio-based Industries Joint Undertaking (JU) under the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101023516. The JU receives

support from the European Union's Horizon 2020 research and innovation programme and the Bio-based Industries Consortium
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Setting guidelines for identifying the most

ol

suitable biowaste treatment options

> BCC Guidelines format: Web application supporting the identification of the most relevant options in terms of

biowaste management and valorisation technologies.

/_
(characterising the specific city context of concern)

Feedstock and current blowaste management system
characterisation

Type of end product targeted

Environmental performances

| Policy and economic incentives

&

[ User “Entry visa” — Compiled in Web app

\

g
&=

Data allowing the screening comparison of
sustainability performances \

Background data of the BCC

database
‘characterising each potential technology
interest)

Valorisation technologies portfolio
Significant technical parameters

Associated policy / regulation context - EU
level

Significant environmental & economic
parameters

/ Results factsheet on user web app

=
i

All treatment options available

BIO
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Flrst selection of sultable technologies depending on the type, quantity and

quality of feedstock

Suitable technologles options after environmental performances
specification

Suitable technologies options after policy & economic performance
screening

Screening comparison of the sustainability performances for the identified

suitable technologies

- Potential for job creation
- Possibility to recycle, recover or reuse the product at the end of its life cycle
- LCA trends for the waste collection + treatment technology
\Ave«age trends for expected net benefits

——

N\

\

/
/

o




BCC Guidelines: 14 technologies considered in <
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the final version of the application
I e Py R e

Enzymatic process Gasification
Bulk/Specialty chemicals obtained from . . .
food related waste or from wood bark, Industrial fermentation Hydrothermal process
cellulose, lignin or woody side streams

Solid state fermentation Pyrolysis**

Bio-based functional ingredients / Food ENEHSHEPREEEss

ingredients obtained from food related
waste

Industrial fermentation

Solid state fermentation

Biogas obtained from food related

waste or from wood bark, cellulose,
lignin or woody side streams

Biomethane obtained from food related
waste or from wood bark, cellulose,
lignin or woody side streams
Compost obtained from food related
waste or from wood bark, cellulose,
lignin or woody side streams

*only applicable to food related waste
**only applicable to wood processing waste and
forestry residues

Heterogeneous catalysis Pulping

Anaerobic digestion

Mechanical Biological Treatment
(MBT) + Anaerobic Digestion (AD)

Anaerobic digestion +
Biomethanation

MBT + Composting

Landfill
Incineration of MSW - with energy
recovery
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> More details available!

Consult the related deliverable:

>D4.2: Report documenting the definition of the decision tree background logic

Soon available at https://biocircularcities.eu/resources/



https://biocircularcities.eu/resources/

BIO
CIRCULAR
CITIES

Exploring the circular
bioeconomy potential
in cities

Thank you

www.biocircularcities.eu | @biorcircularcities
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BCC guidelines: Case study 1 GUES

Hypothetical User: A Municipality which is looking for improving the management of the mixed organic waste from households.

Volume of waste available from local collection, regular quantity and quality along the year: 20 000 tons for the sole municipality
area

No separated waste collection already implemented.
Sorting before treatment is already performed to isolate the organic fraction.
Some impurities (<10%) are remaining after sorting, but they are not characterised.

The current treatment is shared between
Incineration with energy recovery — 20%

Mechanical biological treatment with composting — 20%
Landfill - 60%

The improvement of the organic waste management and valorisation is a tOP_ priority for the municipality, both to create
economic value and to improve the environmental sustainability of its practices.

The municipality
- Has limited financial resources but is ready to invest on infrastructure and to achieve competences.
- Would like to focus on efficient solution (economically and environmentally speaking) in short to mid-term.
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