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INTRODUCTION 

20 partners- 10 countries



upPE-T Ecosystem

From plastic 

waste 
packaging 

to 

biodegradable 

packaging



Technical WPs
upPE-T concept based on biotechnology
 WP2-WP3-WP4

Enzymatic degradation of 
pretreated PET packaging waste

Enzymatic degradation of 
pretreated PE packaging waste

TPA

Cell factory

Nutrients

Cell factory

PHBV riched biomass

EG

Organic acids
Precursors

PHBV 10% HV
           25% HV

WP5-WP6

LCA, s-LCA & LCC 

of upPE-T products

Valorisation of

by-products

Novel standards & 

Certification schemes



    - Streamlined process (PET)

Possible additional carbon source: 
Sugar-rich food industry waste

Microorganism-based 
strategies to PHBV through 

fermentation

Enzymatic degradation reaction with 
complete PETase fermentation broth. 
Keep all nutrients and degradation 
products for microorganisms to 
produce biomass and PHBV

Modulation of PHBV chemical content 
and properties using different feed 
strategies in the bioprocess
Microorganisms capable of converting 
TPA and EG into PHBV

PET 

waste

PETase 

production

PET Hydrolysis

Pretreatment

(heat, quench,

cryo-milling)



    - Chemo-enzymatic cascade (PE)

Recent publication in Angewandte Chemie
https://onlinelibrary.wiley.com/doi/full/10.1002/ange.202415012
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Oiffer et al., Angew. Chem. Int. Ed., 63, e202415012

peroxidase

alcohol
dehydrogenase

Baeyer-Villiger 
monooxygenase

lipase

Cascade generates hydroxyacids 
and diacids which could be used to 
feed Microorganism-based strategies 
to PHBV through fermentation
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Key achievements

300 L PHBV bioreactors

https://www.mdpi.com/2306-5354/11/9/870

Waste from

Candy industry
Nutrients from PET 

upcycling

PHBV 10-15% HV

PHBV> 25% HV



LCA-sLCA & LCC

✓ LCA simplified model in openLCA

✓ LCC focused on the OPEX

✓ S-LCA questionnaire have been built based on the UNEP-SETAC guidelines.

✓ High environmental impact hotspots identified for upPE-T processes 

✓ Proposal of valorisation actions is being developed

✓ The use of renewable sources, reduction of water consumption and reuse of 

raw material are taking into consideration

Valorisation of by-products

Novel standards and certification schemes
✓ Contribution to standardisation: Publication of a CWA (CEN workshop 

agreement)    

      https://www.cencenelec.eu/news-and-events/news/2024/workshop/2024-04-25-phbv/

“CEN/WS upPE-T “Determination of 3-hydroxyvalerate content in PHBV 

by nuclear magnetic resonance” 



Technical WPs WP5-WP6

Assessment of

biodegradability &

recyclability

Evaluation of

Shelf-life

ONGOING TASKS

Validation of

packaging by end-

users



Key achievements

https://pubs.rsc.org/en/content/articlehtml/2024/qm/d4qm00206g

https://pubs.rsc.org/en/content/articlehtml/2024/su/d4su00168k



KEY ACHIEVEMENTS

Flexible blends for flexible packaging



KEY ACHIEVEMENTS
Rigid blends for trays & sticks



KEY ACHIEVEMENTS- First round of validation by end users

✓ Sealing tests

✓ Appearance, texture, thickness and breakability

✓ Transparency



SSH& Gender Report

• Legislative setting and operational aspects to the 
better management of plastic packaging waste  

      for the three countries

• Preparation of policy recommendations at the 
country level.​

• Research on behaviours and attitudes of 
consumers

• Research on gender-sensitive policies of recycling 
companies



European Citizens Awareness enablers-ECAP

Citizens engagement and awareness 
targeting young people and vulnerable 
groups.
Visit to schools to promote and test ECAP, 
MOOC and VR



https://uppet-engagement.eu/mooc

European Citizens Awareness enablers-MOOC



https://uppet.eu/citizens-engagement/vr-app

European Citizens Awareness enablers-VR app



Policy review

DELIVERABLE D9.16 : policy paper that will provide recommendations 

for policies at both the EU and national levels

Policy review at European level related to :

• The management of post-consumer plastic packaging waste 

for food and beverages

• Plastic packaging in contact with food

• Biobased plastic

Analysis of:

• Current policy framework

• Announced policy changes at the EU level 

• Barriers for the uptake of innovative solutions



Joint White Paper with the sister projects

https://zenodo.org/records/13862921



THANK YOU

f.monzo@ctcalzado.org

https://uppet.eu/
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This Project has received funding from the European 

Union’s Hor izon 2020 Research and Innovation 

Programme under Grant Agreement N. 953073.

▪DESCRIPTION:

• The overall idea of UPLIFT is to biologically depolymerize bio- 
and fossil-based plastic packaging waste and convert it 
into more renewable and easily upcyclable polymers, 
following a biorefinery approach. UPLIFT will address the full 
plastic packaging value chain, from monomer production 
to packaging material manufacturing and back to EoL 
reusing and recycling options.

1



This Project has received funding from the European 

Union’s Hor izon 2020 Research and Innovation 

Programme under Grant Agreement N. 953073.

Contribution to upcycle F&D packaging 

materials which account for, at least, 
60% of the market by 2030

1 Novel standards and certification 

schemes to be applied 

Delivery of novel plastic packaging 

solutions with less environmental 
impact

Contribution to bring the European plastic 

packaging industry in the forefront of 
innovations and sustainability worldwide

IMPACTS
UPLIFT

3

2

4
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This Project has received funding from the European 

Union’s Hor izon 2020 Research and Innovation 

Programme under Grant Agreement N. 953073.

OBJECTIVES
The main objective of UPLIFT is the development of a circular plastic 

packaging value chain in the F&D sector by applying novel eco-
design strategies and biochemical upcycling technology routes. 

To this end, the vision of the project revolves around two main axes:

 

1) to combine bio-depolymerization of plastics and bio-based 
building blocks to obtain smarter and renewable plastic materials, 

which will enable the effective upcycling of plastic packaging waste 
streams.

2) to fully integrate the bio-chemical upcycling technologies within 
already existing and more mature recycling processes and 

fermentation processes. All these prototype materials and processes 
will be tested in a relevant operational scale close to expected 

performance (TRL 6).
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This Project has received funding from the European 

Union’s Hor izon 2020 Research and Innovation 

Programme under Grant Agreement N. 953073.

METHODOLOGY
UPLIFT

4
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PROJECT PARTNERS
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Empowering The Bio-Based Sector for Solid Waste 
Management in Humanitarian Settings

December 12th

Carla Bartolomé-ITENE  Carla.bartolome@itene.com

inquiry@bio4human.eu 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European 
Union or the European Research Executive Agency (REA). Neither the European Union nor the granting authority can be held responsible for them.

mailto:inquiry@bio4human.eu


▷ Full name: Identifying bio-based solutions for waste management applicable to 
the humanitarian sector

▷Horizon Europe, Cluster 6, CSA

▷Duration: 30M (Start: 1 Jan 2024; End: 30 June 2026)

▷ 10 Partners – multi-actor approach

▷ 9 Work packages

Bio4HUMAN project fact sheet



BiO4HUMAN 
General 
objectives

• Bio4HUMAN’s overarching objective is to provide 
humanitarian aid operators and bio-based sector 
stakeholders:

•  with science-based information on the application 
potential, sustainable performances, and

• circularity of bio-based products and systems, suitable 
for humanitarian purposes. 

• The main findings of the project will be translated 
into 

• a set of guidelines and recommendations and a
• replication roadmap of solutions identified applicable 

to diverse humanitarian contexts



Bio4HUMAN context
• In humanitarian actions, solid waste generated by both the 

affected population and humanitarian activities can 
accumulate quickly and in large amounts. 

• The large build-ups of unmanaged waste have clear 
potential impacts on public health, livelihood, and the 
environment.

• It is important to stress out that humanitarian settings are 
generally characterized by poor waste management 
systems

• This is usually caused by the fact that in humanitarian 
crises the focus of all stakeholders including local 
authorities and population is directed towards basic 
lifesaving activities and service provided by municipal 
institutions and private companies is not keeping pace with 
the amount of waste generated.



1. BIO4HUMAN specific Objectives 

Assess the scope to which bio-based
innovative technological solutions and
bio-based systems have the potential
to be applied under the humanitarian

context

Define and catalogue needs of the 
humanitarian sector in SWM

Assess the scope of available different 
bio-based innovative technological 

solutions and systems

Conduct Life Cycle Sustainability Assessments 
(LCSA) of “go” solutions identified in South 

Sudan and DRC

A report that documents the process of 
LCA methodologies identification and 
includes the LCAs (containing inventory
analysis, impact assessment, 
interpretation of results)



1. BIO4HUMAN specific Objectives 

Socio-economic and governance aspects 
& Replication potential of identified 

solutions

Evaluate socio-economic and 
governance aspects of bio-based 

solutions identified

Conduct feasibility study for theoretically 
proposed solutions in 2 African countries

Development of guidelines and 
recommendations

Develop a set of guidelines and 
recommendations for policymakers, bio-
based sector actors, humanitarian aid 

practitioners, and the scientific 
community



2. BIO4HUMAN Conceptual flow



3. Needs assessment of the humanitarian sector in SWM
 

SWM challenges in the humanitarian context

Lack of SWM infrastructure and services

There is a general lack of financial resources

National policies regulating SWM either lack or are not sufficiently enforced  and 
coordination among authorities on SWM is weak. The government does  not plan 
strategically for SWM and often poses barriers to private SWM businesses that are trying 
to fill in the gap.

Lack of coordination among SWM stakeholders 

Lack financial and human capacities and policies to implement Sustainable SWM

The technical capacity of all actors in SWM is low

There is a general lack of quality waste data, monitoring and research both  on the side of 
governments, academia, private sector and HOs, which affects the understanding of the 
problem and searching for sustainable solutions. 

Armed conflict negatively affects the SWM infrastructure and services



3. Needs assessment of the humanitarian sector in SWM
 

Solid waste opportunities in humanitarian context

To reduce waste in humanitarian context, the preferred solution is waste prevention and 
reduction towards zero waste/waste minimization and circular approach given the weak 
state of SWM infrastructure. 

The second step is the establishment of official and good quality reuse and recycling 
systems that can transform waste into a resource and energy.

Involve multiple stakeholders and secure funding, ideally with investment and participation 
from private sector to create safe and accessible disposal  sites and sustainable 
packaging/materials, e.g. eco-design tarpaulins for emergency shelters, latrine covers, walls 
and fences, packaging

Establish data collection and monitoring mechanisms as well as digitalization to 
strengthen waste management value chains.



3. Needs assessment of the humanitarian sector in SWM
 

Solid waste opportunities in humanitarian context- Hihglighted by reasearch participants

Prioritize sensitization of all stakeholders to change the mentality of low responsibility 
and increase the overall knowledge  of why good SWM practices are important and their 
positive impact on individuals;

Build technical capacities of governments, academia, private sector and HOs to increase 
their ability to plan and implement good SWM

Governments need to promote and require waste segregation at  household level to 
encourage further SWM;

Coordination among various SWM needs to be strengthened and links across the SWM 
chain created;

The existing research and initiatives should be supported to enable the creation and 
implementation of  local solutions as well as the capacity growth of local academia 
actors



4. What are the potential bio-based solutions created, designed and
delivered by the bio-based sectors?
 

Bio-based 
products

Bio-based 
technologies

Bio-based 
processes 

Bio-based 
systems 

Bio-based 
innovations 



4. What kind of bio – based products Bio4HUMAN will be looking for?
 

Bio4HUMAN is first and foremost looking for “bio – based products” 
which have succeeded or are about to succed  

in progressing from early ideas to a final product placed on the market. 

Bio-based
plastics 

Bio-fibers
for textiles  

Bio-based
construction 

materials  

Bio-based  
packaging  

Hygiene and 
sanitary products 

of bio-based origin   

Bio-based 
lubricants 



4. What kind of bio – based products Bio4HUMAN will be looking for?
 

Examples of “bio-based products” of potential relevance 
for the humanitarian purposes

Disposable tableware 
(plates, bowls, cups) 
derived from 100% bio-
based feedstock

Bio-foam sleeping
pads

Wood fibre–based flexible 
bags

bio-based, 
hard surface 
cleaning 
products



4. What are the potential bio-based technologies in solid waste 
management that Bio4HUMAN will be looking for?
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composting
(incl. rapid composting) 

bioremediation

waste biorefineries
(incl. anaerobic

digestion)

black soldier fly
biowaste processing

vermiculture

the innovative resource 
recovery technologies 



5. Practical examples of “bio-based innovative solutions” 
with potential relevance for Bio4HUMAN 

Solutions for replacing non – renewable materials 
with concrete products conveying sustainability

Solutions for transforming the waste and utilizing it 
for innovative products with high energy efficiency 
and low impact on the natural environment

New and original applications of residues – 
as a standalone resources or after further 
processing and mixing

Ideas for recombining the biobased materials 
and further ingredients



• BIO4HUMAN is now collecting information of different bio-based solutions that 
could apply to humanitarian context. For this, different lines of investigation have 
been defined in order to arrive to 10 bio-based solutions for humanitarian sector. 
This solutions will undergo and LCA , LCC and social assesment. 

NEXT STEPS

The survey conducted with the bio-based companies

The analysis of the bio-products and bio-services delivered through projects financed by 
the Circular Biobased Europe Joint Undertaking (CBE JU)

The product information on the web pages of national and international organisations 
advocating for the bioproduct and bio-services

The awards given to the exceptional products at the biggest trade fair events relating to 
the bio-economic issues

The analysis of the formal applications submitted to to the European Patents Office 
(patents).



• BIO4HUMAN is now collecting 
information of different bio-based 
solutions that could apply to 
humanitarian context. For this, the 
outputs of the lines of investigation 
should be 10 bio-based solutions for 
humanitarian sector. This solutions will 
undergo and LCA , LCC and social 
assesment. 

• One of the lines of investigation is 
related to a survey conducted with 
Biobased indutries. WE NEED YOUR 
INPUTS. Please answer the survey, it 
will not take longer than 5 minutes.

NEXT STEPS



Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European 
Union or the European Research Executive Agency (REA). Neither the European Union nor the granting authority can be held responsible for them.

Connect with us: inquiry@bio4human.eu 

mailto:inquiry@bio4human.eu
https://www.linkedin.com/company/bio4human/
https://twitter.com/bio_4_human
https://www.instagram.com/bio_4_human/


MONITORING SYSTEM OF THE ENVIRONMENTAL AND SOCIAL 

SUSTAINABILITY AND CIRCULARITY OF INDUSTRIAL BIO-BASED 

SYSTEMS

BIORADAR Implementation Scorecard 

Hamburg University of Applied Sciences

HAW

Estefania Carpio V. - estefania.carpio@haw-hamburg.de

Project Manager

The project is supported by the Circular Bio-based Europe Joint Undertaking and its members.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect

those of the European Union or CBE JU. Neither the European Union nor the CBE JU can be held responsible for them.

mailto:estefania.carpio@haw-hamburg.de
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Consortium of 7 partners from 4 European countries led by YAGHMA B.V. (Netherlands)

2 RTOs 3 

SMEs

1 

University

1 

Standardizatio

n body



• BioRadar project aims to help organizations, policy-makers and investors have the 
necessary information to step towards a more sustainable bio-based economic model:

• Developing a set of environmental, social and circularity indicators, methods, and business models; 

• Developing AI-driven digital tools to assess the sustainability and circularity of industrial bio-based 
systems; 

• Developing Self-assessment platform for bio-based industry;

• Aiding Bio-based SMEs to strengthen their competitiveness in addressing environmental and Social 
sustainability and circularity

• Contributing to European Green Deal goals incl. addressing social impacts 

28

Monitoring system of the environmental and Social sustainability and circularity of industrial Bio-based systems
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WP4 – Upscaling and Replicating the project results

WP leader: HAW

WP duration: M1 – M36

31

• Set up of the “BIORADAR Replication Facility”

• Elaboration of the BIORADAR implementation scorecard

• Investigate novel Business Models eg. Servitisation-
based Circularity-as-a-Service (CaaS)

• Exploitation and Business Plan (EBP) for replication and 
upscaling

• Improving professional skills and expertise



32

Knowledge Platform

• Best Practices

• Knowledge Transfer

Standards search and standardization

Networking opportunities

“BioRADAR aims to provide organizations, decision-
makers and investors [...] with information for the
transition to a sustainable bio-based economic ”



BIORADAR Implementation Scorecard 

• Estimate the contribution of the companies (SMEs) to 4 
dimensions of sustainability (social, environmental, circular and 
economic) with special focus on the SDGs

• Comparable and easily assessed. 

• TARGET USERS: Start-ups, SMEs, companies lacking 
sustainability plan​

• Once scored, provide them with feedback for improvement into 
their path towards sustainability.

33Disclosure or reproduction without prior permission of BioRADAR is prohibited.



BIORADAR Implementation Scorecard

METHODOLOGY 

1. Identify and select relevant KPIs linked to SDG, corresponding to the 4 sustainbility
dimensions: circular, environmental, economic, social. 4 KPI per SDG.

2. Develop a targeted questionnaire for each of the three use-cases

3. Relevant questions will be linked with the KPI and scoring system.

Example: For each response, assign scores based on implementation levels (i.e., 1–5 scale).

34Disclosure or reproduction without prior permission of BioRADAR is prohibited.



SCORING:

35Disclosure or reproduction without prior permission of BioRADAR is prohibited.

Score Performance Level Description

0 Not applicable The KPI is not relevant or applicable to the 
company’s operations or products.

1 Issue identified, but no plans 
for further actions

No improvement in sustainability practices. 
The company identifies the issue, and it is 
aware of it, but has no plans for further 
actions.

2 Issue identified, starts 
planning further actions

Small improvements in sustainability, with 
initial steps identified, but no clear plan 
established.

3 Action plan with clear targets 
and deadlines in place

Moderate improvement towards 
sustainability. The company is aware of the 
issue, with a detailed action plan and clearly 
identified targets in place.

4 Action plan operational – 
some progress in established 
targets

Significant improvement in sustainability 
practices. First progress in reaching the 
targets achieved.

5 Action plan operational – 
achieving the target set

Leading sustainability performance. Action 
plan is operational, and the targets set are 
met.

BIORADAR Implementation Scorecard

METHODOLOGY 



BIORADAR Implementation Scorecard

METHODOLOGY 
4. Aggregate and Visualize Results:

• Each sustainability dimension will have score from the individual KPIs, averaged per dimension to 
create an overall score.

• Visual scores. SME understand contributions to each SDG and identify areas for growth. 

• Fully digitalized scorecard will be developed and launched for SMEs to self-assess sustainability.

5. Feedback and Recommendations:

• Provide actionable feedback based on results. 

• Areas for improvement and highlight strengths, considering the specific use case and performance 
in each sustainability dimension.

Before the final implementation, the questionnaires will undergo pilot testing with a group of SMEs 
from each of the three bioeconomy sectors.

36Disclosure or reproduction without prior permission of BioRADAR is prohibited.



Structure

37Disclosure or reproduction without prior permission of BioRADAR is prohibited.

The approach will be used for all 4 sustainbility dimensions circular, environmental, 
economic, social



BIORADAR implementation scorecard
• Example - Use-case: Textiles

38Disclosure or reproduction without prior permission of BioRADAR is prohibited.

Use-case: TEXTILES

SDG SDG Target
Sustainability 

dimension
KPI Question Source

12

12.1. Implement a framework of programs on 

sustainable production and consumption
Circularity Post-consumer recycled content

Has the company assessed the level of post-

consumer recycled content of its products and 

developed a plan to increase it?

European Parliament - The 

impact of textile production 

and waste on the 

environment.

12.2 Achieve the sustainable management and 

efficient use of natural resources
Environmental Water footprint

Has the company identified its water withdrawal 

and implemented a plan to reduce water 

consumption in its operations?

UN Global Compact - 2022

Communication on

Progress

12.6 Encourage companies to adopt 

sustainable practices and to integrate 

sustainability information into their reporting 

cycle

Economic Financial reporting

Has the organization assessed the impact of 

ESG factors on its financial performance, and 

developed a plan to report this impact in its 

financial statements?

SASB - Sustainability 

Accounting Standards 

Board Guide

12.8 ensure that people everywhere have the 

relevant information and awareness for 

sustainable development and lifestyles in 

harmony with nature

Social

Communication programs and 

actions promoting social corporate 

responsibility

Has the company identified the social impacts of 

its operations and products, and developed a 

plan to promote social corporate responsibility?

Quick guide to the Aichi

Biodiversity Targets



Thank you !
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