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1. Executive summary 
 
This deliverable reports on the implementation and delivery of the training activities carried out 
under Task 5.2 of Work Package 5 (WP5). While the design of the training modules was completed 
in WP4, Task 5.2 focuses on their actual deployment to higher education learners and participants 
from the agri-food sector. The deliverable outlines the methodology used for delivering the 
modules, describes the organisation of the training sessions, and presents how the WP4 training 
framework was operationalised in real learning environments. 
The report details the GEEK4Food approach applied during the delivery phase, emphasising how 
the modules, developed based on skills needs identified in WP2 and competence gaps analysed in 
WP3, were implemented through online, blended, and on-site formats across partner institutions. 
The structure and duration of the modules are presented, along with adaptations made to local 
contexts to ensure accessibility and relevance for diverse learner groups. 
The target group reached by the training is identified, followed by a summary of the modules 
delivered under Task 5.2 and the learning outcomes targeted. A mapping of content to 
competencies is provided to demonstrate alignment with the GEEK4Food competence model and 
ǘƘŜ ǇǊƻƧŜŎǘΩǎ ōǊƻŀŘŜǊ ŜŘǳŎŀǘƛƻƴŀƭ ƻōƧŜŎǘƛǾŜǎΦ 
In the Annexes, agendas, list of participants, content-mapping files, syllabi, and module content 
used during Task 5.2 delivery are included to illustrate the learning resources applied and to 
document the educational materials supporting the training activities. 

2. Introduction 
 
hƴŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎŜƴǘǊŀƭ Ǝƻŀƭǎ ƛǎ ǘƻ ǘǊŀƴǎƭŀǘŜ ǘƘŜ ŜŘǳŎŀǘƛƻƴŀƭ ŀƴŘ ǘǊŀƛƴƛƴƎ ƳƻŘǳƭŜǎ ŘŜǾŜƭƻǇŜŘ 
in previous work packages into effective learning experiences that strengthen green skills among 
higher education learners and agri-food sector participants.  
Task 5.2 represents the stage where the theoretical model created in WP4 becomes operational: 
the modules are delivered, tested, and experienced by real learners. Through this process, the 
project actively supports the development of the competences needed to advance sustainability 
within the agri-food system. 
Green skills encompass the knowledge, abilities, and attitudes that enable individuals to contribute 
to environmental sustainability, resource efficiency, and the transition to greener value chains. In 
the context of the agri-food sector, these skills are especially important, as the sector faces 
increasing pressure to adopt more sustainable, circular, and innovative practices. The GEEK4Food 
project aims to address these needs by equipping learners with practical competences that not 
only raise awareness but also empower them to take informed action toward reducing 
environmental impact. 
The training delivered under Task 5.2 builds on forward-looking educational planning. Rather than 
responding passively to existing challenges, the project anticipates future requirements and aligns 
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its curriculum with the emerging demands identified in WP2 (market skills needs) and WP3 
(competence gaps). By doing so, it ensures that the modules delivered under WP5 remain relevant, 
practical, and fit for purpose as the food sector moves toward greener and more sustainable 
models of production, processing, and consumption. 
In this context, Task 5.2 contributes directly to preparing the next generation of graduates and 
agri-food professionals with the competencies needed to support a sustainable, resilient, and 
innovation-driven food system. The training delivered represeƴǘǎ ŀ ōǊƛŘƎŜ ōŜǘǿŜŜƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 
design phase and its real-world impact, demonstrating the applicability, coherence, and value of 
the WP4-developed modules when implemented in authentic learning environments across 
partner institutions. 
 

3. Methodology 

3.1 Task description as presented in the project work plan 
Task 5.2, as defined in the project work plan, focuses on the implementation and delivery of the 
training modules created in WP4 to learners in higher education and the agri-food sectors. The 
emphasis of this task is on transforming the WP4-designed content, based on green, digital, and 
entrepreneurial competencesΣ ǘƻ ŎƻƴŎǊŜǘŜ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 
sustainability objectives. The training responds to the evolving needs of the agri-food sector by 
equipping learners with practical skills that reflect labour-market trends and competence gaps 
identified in WP2 and WP3. 
The training modules delivered under T5.2 are not only designed to be learner-focused but also 
adaptive, ensuring relevance within dynamic and rapidly changing agri-food environments. Skills 
such as problem-solving, critical thinking, digital literacy, and sustainability awareness are central 
elements of the training, reflecting the increased need for professionals who can navigate the 
ǎŜŎǘƻǊΩǎ ƎǊŜŜƴ ǘǊŀƴǎƛǘƛƻƴΦ The GEEK4Food competence model, drawing inspiration from European 
sustainability frameworks such as GreenComp, guides the structure of the learning outcomes and 
ensures alignment with recognised competence standards. 
Teaching methods introduced in WP4 are applied and tested in WP5, including experiential 
learning, collaborative tasks, case-based activities, and the use of digital tools tailored to the agri-
food context. These methodologies promote active participation ŀƴŘ ǎǘǊŜƴƎǘƘŜƴ ƭŜŀǊƴŜǊǎΩ ŀōƛƭƛǘȅ 
to apply green competences in real-world scenarios. The training sessions piloted across partner 
institutions also support the refinement of module content, informing future curriculum 
development and allowing for the adjustment of materials to national, regional, and sector-specific 
realities. 
The task also incorporates mechanisms for the monitoring and assessment of learner 
performance, ensuring that the impact of the training can be measured consistently across delivery 
formats and partner countries. Combined, these elements ensure that Task 5.2 not only deploys 
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the WP4 modules effectively but also contributes to the broader project goal of fostering a skilled 
workforce capable of supporting sustainable innovation within the agri-food system. 
 

3.2 ¢ƘŜ D99YпCƻƻŘ ŀǇǇǊƻŀŎƘ ǘƻ ƳƻŘǳƭŜǎΩ ŀƴŘ ǇƛƭƻǘǎΩ ǎȅƭƭŀōǳǎΩ 
design  

The identification of the three GEEK4Food training modules to be delivered under Task 5.2 builds 
on the work conducted in WP2, WP3, and WP4. WP2 provided an analysis of green-skills needs in 
the agri-food labour market, while WP3 identified existing competence gaps among learners and 
professionals in the sector. WP4 translated these needs into a structured training model and a set 
of modular, competence-driven learning units. Task 5.2 applies this model in practice by delivering 
the selected modules to higher-education learners and agri-food professionals across partner 
institutions. 
The selection of the three modules delivered in T5.2 was based on their relevance to emerging 
areas of green innovation and their potential to equip learners with competences needed for a 
sustainable agri-food system. In addition, expert knowledge from HEI partners was combined to 
ensure scientific depth, practical relevance, and alignment with the GEEK4Food competence 
framework. 
 
 The three GEEK4Food training modules delivered are: 
1. Eco-design of food packaging (Aarhus University) 
2. Optimised/Precision fermentation (USAMV Cluj-Napoca) 
3. Food waste valorisation in food product design (UNITE) 
 
These training modules correspond to the harmonised WP5 training structure described in the 
project materials and reflect the competency priorities identified in earlier work packages. 
The design and delivery approach for these modules is based on two foundational principles, 
modularity and homogeneity to ensure pedagogical coherence, flexibility, and high-quality 
learning experiences across all partner institutions. While delivery formats varied (online or on-
site), each module followed the same instructional logic and learning architecture defined in WP4, 
ensuring consistency in both learner experience and intended learning outcomes. 
1. Homogeneity 
A homogeneous training model ensures that content, structure, and learning progression remain 
consistent across all learning units and across partner institutions. This means that each module 
delivered under T5.2 followed a similar format in terms of: 

¶ definition of learning outcomes based on the GEEK4Food competence model; 

¶ organisation of units and sequence of topics; 

¶ use of interactive and problem-based teaching methods; 

¶ integration of sustainability-focused case studies; 

¶ alignment with assessment strategies developed in WP4. 
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This homogeneity supports transparency, comparability, and coherence across the training 
programme while allowing for minor contextual adaptations. 
2. Modularity 
The modular approach ensures that each training module is a self-contained learning unit 
addressing a specific topic, skill, or competence relevant to green transformation in the agri-food 
system. Modularity allows the modules to be: 

¶ delivered independently or combined depending on institutional needs; 

¶ scheduled flexibly (e.g., one-day intensive sessions, half-day workshops); 

¶ adapted to diverse learner backgrounds; 

¶ integrated into existing HE curricula or professional development programmes. 
Each module contaiƴǎ ƳǳƭǘƛǇƭŜ άŎƘǳƴƪǎέ ƻŦ ŎƻƴǘŜƴǘΣ such as theoretical lectures, real-life examples, 
demonstrations, exercises, and reflections, that work together toward achieving thŜ ƳƻŘǳƭŜΩǎ 
learning objectives. 
The modularςhomogeneous approach used in T5.2 ensures that the training delivered under WP5 
ƛǎ ǎŎŀƭŀōƭŜΣ ǘǊŀƴǎŦŜǊŀōƭŜΣ ŀƴŘ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻǾŜǊŀǊŎƘƛƴƎ Ǝƻŀƭ ƻŦ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ 
development of green skills for a sustainable agri-food sector. 
 

3.3 Module structure 
¢ƻ ŘŜǾŜƭƻǇ ǘƘŜ D99YпCƻƻŘ ƳƻŘǳƭŜǎΩ ǎǘǊǳŎǘǳǊŜΣ ǘƘŜ I9L ǇŀǊǘƴŜǊǎ ŎƻƴǎƛŘŜǊŜŘ ǎŜǾŜǊŀƭ 
fundamental aspects to ensure that all training delivered under WP5 remains coherent, 
pedagogically sound, and aligned with the prƻƧŜŎǘΩǎ Ǝreen-skills framework. 
Balance between theory and practice: The modules are designed to blend essential theoretical 
knowledge with practical application. This balance helps learners understand complex concepts 
while also learning how to apply them in real-world contexts. 
Interactive elements: Group work, discussions, and activity-based exercises are included 
throughout the module to maintain engagement and promote peer learning. The interactive 
format supports deeper understanding and encourages learners to reflect on the implications 
of sustainability-driven innovation in the agri-food sector. 
Assessment and reflection: each module ends with an assessment activity, such as a quiz or 
group presentation, ensuring that learners have demonstrated both their understanding of the 
material and their ability to apply key concepts. 
Time management: the structure of each module is carefully organised to ensure that learners 
can remain focused and attentive without becoming overwhelmed. The progression from 
challenge to content, then to case studies and solution refinement, helps pace the learning 
experience effectively. 
In summary, GEEK4Food partners have created a structured and uniform training model where 
each module follows the same core sequence. This ensures comparability across partner 
institutions and helps maintain consistent quality across all WP5-delivered modules. 

¶ The challenge-based lecture, which introduces the content through a real-world 
problem. 
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The challenge-based lecture is a teaching method that integrates real sustainability challenges 
or problem-solving activities into the learning process. Instead of beginning with a traditional 
lecture, learners are immediately exposed to an applied scenario that frames the relevance of 
the module. This approach encourages critical thinking and supports the application of 
knowledge from the outset. 

¶ Three content sessions, which break the material into thematic learning units. 
¢ƘŜǎŜ ǎŜǎǎƛƻƴǎ ǘȅǇƛŎŀƭƭȅ ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ ƳƻŘǳƭŜΩǎ ƪŜȅ ƪƴƻǿƭŜŘƎŜ ŀǊŜŀǎΦ 5ƛǾƛŘƛƴƎ ǘƘŜ ŎƻƴǘŜƴǘ ƛƴǘƻ 
three manageable parts helps learners progress through the training without cognitive 
overload. Each content block presents a cluster of essential concepts that build the foundation 
for later applied activities. 

¶ The two case-study activities, which enable learners to apply the concepts in practice. 
These activities are central components of the module, providing authentic, hands-on learning 
experiences. Learners analyse real or simulated industry scenarios, evaluate constraints, 
explore innovation strategies, and work collaboratively to propose solutions. The case studies 
ensure a balanced mix of theory and practice, and they promote decision-making, 
contextualised problem-solving, and reflective learning. 

¶ A refining-solution session, which supports critical review and improvement. 
This session allows learners to revisit the outcomes of their case-study work, refine their 
proposals, and integrate feedback. It encourages iteration, deeper analysis, and the 
enhancement of strategies developed during the group tasks. 

¶ A final assessment, which evaluates learning outcomes. 
The assessment component verifies whether ƭŜŀǊƴŜǊǎ ƘŀǾŜ ŀŎƘƛŜǾŜŘ ǘƘŜ ƳƻŘǳƭŜΩǎ ƛƴǘŜƴŘŜŘ 
competences. This may include multiple-choice quizzes, group presentations, reflective tasks, 
or short written exercises. The assessment serves as a checkpoint to measure progress and 
consolidate learning. 
 

In TŀōƭŜ м ōŜƭƻǿΣ ǘƘŜ ƳƻŘǳƭŜǎΩ ǎǘǊǳŎǘǳǊŜ ƛǎ ǇǊŜǎŜƴǘŜŘΥ 
 

Title of the module 

1 challenge-based lecture  

Content part 1 

Content part 2 

Activity based content ς case study 1 

Content part 3  
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Activity based content ς case study 2 

Refining solution/ concluding session  

Assessment 

Table 1: D99YпCƻƻŘ ƳƻŘǳƭŜǎΩ ǎǘǊǳŎǘǳǊŜ 
 
Table 1 summarises the common GEEK4Food module structure used across WP5. This design 
ensures consistency, clarity, and depth, while allowing flexibility in delivery depending on 
institutional context. It is a learner-centred model that encourages active participation, problem-
solving, and continuous feedback. Each module is independent, but all contribute to achieving the 
same overall educational goals using a coherent and standardised approach. 
 

3.3.1 Module duration 
Each GEEK4Food training module delivered under WP5 was structured as a one-day training 
programme, divided into 30-minute core sections. This duration was selected to ensure an 
effective balance between attention, cognitive load, and meaningful learning. Thirty-minute 
segments are long enough to explore key concepts in depth, while also short enough to maintain 
learner engagement throughout the module. 
The one-day format is particularly suitable for higher education learners and agri-food 
professionals who may not be able to commit to longer, multi-day training activities but still wish 
to gain relevant green skills efficiently. The structure ensures that each module remains concise, 
focused, and aligned with practical application. Every 30-minute segment includes opportunities 
for interaction, short discussions, and clarification of concepts. 
The structure also allows instructors to begin each section with a short introduction to 
contextualise the topic and to conclude with space for questions and feedback. A short Q&A 
session is typically placed at the end of the day to consolidate learning, ensure comprehension, 
and encourage reflection before learners proceed to the refining and assessment components. 
 

Title of the module /ƻƴǘŜƴǘΩǎ ŎƻǊŜ 
duration 

1 challenge-based lecture  олΩ 

Content part 1  олΩ 

Content part 2 олΩ 

Activity based content ς case study 1 олΩ 
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Content part 3  олΩ 

Activity based content ς case study 2 олΩ 

Refining solution  олΩ 

Assessment олΩ 

Table 2: D99YпCƻƻŘ ƳƻŘǳƭŜǎΩ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǎŜǎǎƛƻƴǎΩ ŎƻǊŜ ŘǳǊŀǘƛƻƴ 
 

4. Target group  
The delivery of the GEEK4Food training modules under Task 5.2 required a clear identification of 
the target group who would participate in the learning activities. Understanding the target group 
is essential not only for determining who the learners are, but also for ensuring that the training 
delivered is relevant, engaging, and aligned with the real needs of higher education learners and 
agri-food sector professionals. 
Identifying the appropriate target group for the WP5 training is not limited to knowing the 
demographics of the participants; it also includes recognising their prior knowledge, motivations, 
professional contexts, and learning preferences. This understanding allows the training delivery to 
be tailored in ways that support effective participation and maximise the impact of the WP4-
developed modules. 
 
Several key reasons demonstrate why selecting the right audience is critical for WP5 training 
delivery, and these include: 
Relevance of content. Different target groups have varying levels of academic background, 
technical experience, and interest in sustainability and food systems. By clearly identifying the 
audience, WP5 ensured that the modules delivered were relevant, context-appropriate, and 
ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ƭŜŀǊƴŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎΦ ¢Ƙƛǎ ǊŜƭŜǾŀƴŎŜ ŀƭƭƻǿǎ ǘƘŜ ǘǊŀƛƴƛƴƎ ǘƻ ŦƻŎǳǎ ƻƴ ŀŘŘǊŜǎǎƛƴƎ 
real-world agri-food challenges and green skills needs identified in WP2 and WP3. 
Optimised learning outcomes. Effective training delivery depends on matching the instructional 
ƳŜǘƘƻŘǎ ǘƻ ƭŜŀǊƴŜǊǎΩ ƴŜŜŘǎΦ ²ƘŜƴ ǘƘŜ ŎƻƴǘŜƴǘΣ ŦƻǊƳŀǘΣ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎ ŀƭƛƎƴ ǿƛǘƘ ǿƘŀǘ ǘƘŜ ǘŀǊƎŜǘ 
group finds meaningful, learners are more motivated to participate actively, engage with the 
material, and transfer the newly acquired knowledge into their practice or studies. This alignment 
is particularly important in WP5, where the training modules combine theoretical knowledge with 
applied, hands-on exercises. 
Improved behavioural impact. One of the objectives of the GEEK4Food training approach is to 
encourage learners to adopt sustainable practices, innovative thinking, and problem-solving 
behaviours within the agri-food sector. By understanding the target group, instructors can design 
and deliver activities that resonate with participants, increase their confidence in applying green 
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competences, and inspire them to take up new sustainability-oriented strategies in their academic 
or professional environments. 
In summary, identifying the correct target group ensures that the WP5 training delivery is not only 
informative but also practical, accessible, and impactful. It increases learner engagement, supports 
stronger learning outcomes, and enhances the likelihood of behavioural change in favour of 
sustainability-driven food system innovation. 
For WP5 Task 5.2, the GEEK4Food consortium targeted higher education learners and early-career 
and mid-career professionals within the agri-food sector. These include postgraduate students, 
junior researchers, and practitioners from food technology, agriculture, biotechnology, 
environmental sciences, and related domains. By addressing the needs of these groups, at different 
stages of their academic or professional development, the GEEK4Food project supports the 
strengthening of innovation capacity, the transfer of green knowledge, and the long-term 
resilience of the agri-food system. This approach contributes to building a skilled, sustainability-
oriented workforce that is prepared to meet emerging challenges in food production, processing, 
and environmental management. 

5. Content mapping files 
 
For the delivery of the GEEK4Food training modules under Task 5.2, the HEI partners organised and 
implemented the training sessions using the content mapping files developed in WP4. These files 
provided a structured and standardised blueprint that guided the instructors in planning the 
sessions, sequencing the materials, and ensuring alignment between the delivered content and 
the intended learning outcomes. 
During WP5, the content mapping files served as an internal organisational tool for the HEI 
partners. They ensured that the training delivered to participantsτhigher education learners and 
agri-food professionalsτ**was coherent, consistent, and fully aligned with the green-skills 
framework of the project. By mapping each block of content to a specific learning outcome, 
instructors could ensure that each activity contributed meaningfully to the competencies targeted 
in WP2 and WP3. 
The HEI partners used the mapping files to structure the modules so that the participants 
experienced a clearly organised progression: from conceptual introduction to applied analysis, 
followed by case-based learning and assessment. This consistency was important because the 
training was delivered in different institutions and formats (online, on-site, hybrid), yet had to 
maintain the same pedagogical quality. 
 
To define and align learning outcomes across partners, the GEEK4Food consortium applied 
.ƭƻƻƳΩǎ ¢ŀȄƻƴƻƳȅΣ ǿƘƛŎƘ ŘƛǎǘƛƴƎǳƛǎƘŜǎ ǎƛȄ ƭŜǾŜƭǎ ƻŦ ŎƻƎƴitive learning: 

¶ Remembering 

¶ Understanding 

¶ Applying 
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¶ Analysing 

¶ Evaluating 

¶ Creating 
These levels supported the organisation of content and assessments used by HEI trainers, helping 
them ensure that participants engaged not only in knowledge acquisition but also in higher-order 
thinking such as analysis, problem-solving, and innovation, key elements of the green skills 
required in the agri-food sector. 
Overall, by using the content mapping files, the HEI partners were able to organise and deliver WP5 
training in a focused, pedagogically consistent, and outcome-oriented manner, while ensuring that 
participants received high-ǉǳŀƭƛǘȅ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜǎ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ 
objectives. 
 

The three GEEK4Food ƳƻŘǳƭŜǎΩ ŎƻƴǘŜƴǘ ƳŀǇǇƛƴƎ ŦƛƭŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ in the Annexes I, II, and III. 
 

6. Module syllabi  
 
The D99YпCƻƻŘ ƳƻŘǳƭŜǎΩ ǎȅƭƭŀōƛ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ²tр ǘǊŀƛƴƛƴƎ ŘŜƭƛǾŜǊȅ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀƴ 
effective and meaningful learning experience. They ensure that both instructors and participants 
ƘŀǾŜ ŀ ŎƭŜŀǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎΩ ŀƛƳǎΣ ǎǘǊǳŎǘǳǊŜΣ ŎƻƴǘŜƴǘ, and expected learning 
outcomes. The syllabi specify the module objectives, thematic areas, learning activities, and 
assessment components, allowing learners to understand what competencies they will develop 
and what is expected of them throughout the training. 
 
Within Task 5.2, the syllabi guided the delivery of the one-day training modules, ensuring 
ŎƻƴǎƛǎǘŜƴŎȅ ŀŎǊƻǎǎ ǇŀǊǘƴŜǊ ƛƴǎǘƛǘǳǘƛƻƴǎ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƎǊŜŜƴ ǎƪƛƭƭǎ ŦǊŀƳŜǿƻǊƪΦ 
They provided a reference for instructors when organising the sessions and ensured that the 
training remained structured, coherent, and linked to the content mapping files used across WP5. 
¢ƘŜ ƳƻŘǳƭŜǎΩ ǎȅƭƭŀōƛ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ²tр ŘŜƭƛǾŜǊȅ ǇƘŀǎŜ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ Annexes I, II, and III. 
 

7. Training modules 
¢ƘŜ DǊŜŜƴ {ƪƛƭƭǎ ¢ǊŀƛƴƛƴƎ aƻŘǳƭŜǎ ǇǊƻǾƛŘŜŘ ŀ ǳƴƛǉǳŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŘŜŜǇŜƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 
expertise in sustainable practices within the agri-food sector. Choosing from three impactful 
modules ς Optimised Fermentation, Eco-design of Food Packaging, and Waste Valorisation in 
Food Product Design ς the participants developed the necessary green skills to drive meaningful 
innovation. All the participants received a certificate of completion for each module they 
participate in, recognising their engagement with sustainable practices and innovation within the 
agri-food sector. 
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By participating at the training, participants were also invite to further collaborate and 
participate and take part in the Foodathon (Sept-October 2025), where the trainees could apply 
the  new skills to real-world challenges. 
 
 

7.1 Module training on Eco-design of food packaging (organized 
by Aarhus University) 
 Date and time: 28/04/2025 13:00 am to 17:00 pm CET 
Location: Online 
Module Delivery Overview 
The module was delivered as a highly interactive, activity-driven online training session, designed 
to engage participants in both theoretical and practical aspects of sustainable food packaging. It 
combined concise, focused lectures with facilitated group discussions, fostering critical thinking 
and collaborative learning. Two carefully structured case-study exercises enabled participants to 
apply eco-design principles and evaluate sustainable material options in realistic scenarios, 
bridging the gap between theory and practice. Reflection and feedback opportunities were 
integrated throughout, allowing participants to consolidate learning, clarify key concepts, and 
explore innovative approaches to sustainable packaging solutions. 
The module began with a challenge-based lecture, introducing the concept of eco-design in food 
packaging, focusing on materials that come into contact with food and their impact on 
preservation, safety, and sustainability. It highlighted the need to move from single-use plastics to 
reusable or recyclable solutions, in line with EU strategies, and explained how circular economy 
principles can help minimise waste and environmental impact. The session encouraged innovative 
thinking to balance regulatory requirements, material optimisation, and lifecycle sustainability in 
food packaging. This introductory challenge-based lecture was presented by Professor Milena 
Corredig. 
The second part (Eco-design principles and Safe and Sustainable by Design (SSbD) introduced the 
principles of eco-design and the Safe and Sustainable by Design (SSbD) framework, focusing on 
food packaging. It explained how eco-design and SSbD aim to create products that are safe for 
people and the environment, while also being sustainable throughout their lifecycle. The session 
highlighted the basic SSbD principles, key benefits, implementation steps, and challenges, whilst 
encouraging discussion on how businesses can adopt these approaches. This technical session was 
presented by the Affiliated Associate Professor Emmanouil Tsochatzis. 
The third session (Safety and risk assessment of eco-designed food packaging) introduced the 
safety and risk assessment of eco-designed food packaging. It covered key concepts such as 
migration of chemicals from packaging to food, types of packaging materials, different types of 
contamination and their potential sources, as well as the Regulatory framework in the EU. 
Participants get an overview on how to assess risks, what are the current EU compliance 
requirements, and apply safety standards to ensure consumer protection in the context of 
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environmentally friendly packaging. This session was presented by the Affiliated Associate 
Professor Emmanouil Tsochatzis. 
The fourth session (Existing eco-designed food packaging materials. Pros and cons) provided an 
overview of the current landscape of eco-designed food packaging. It introduced the importance 
of packaging in food preservation, transport, and protection, highlighting the environmental 
challenges posed by conventional plastic packaging and the need for sustainable alternatives. The 
session covered various categories of eco-friendly packaging materials, including biodegradable, 
recyclable, compostable/edible, and reusable designs, explaining their characteristics and the 
regulatory context driving innovation in this field.  Participants gained knowledge about the types 
of materials used in eco-design, their environmental attributes, functionality, and compliance 
requirements. The session offered a balanced view by discussing the pros and cons of each material 
type, such as environmental benefits, cost implications, infrastructure needs, and performance 
limitations. It concluded by emphasising the importance of plastic alternatives in a circular 
economy, the need for scaling up new technologies, and the role of education and policy in 
advancing sustainable packaging solutions. This session was presented by the Tenure Track 
Assistant Professor Ilke Uysal Ünalan. 
 
After completing the theoretical part of the module, participants moved into a hands-on group 
exercise. Working in small teams, they explored two practical case studies designed to connect 
eco-design principles with real packaging challenges: 

1. Identifying a fossil-fuel-based plastic that could be replaced with a more sustainable, 
eco-designed alternative (e.g., substituting PET with PLA based on food safety, barrier 
performance and functional properties), and 

2. Proposing an innovative packaging solution from a holistic perspective, considering 
application needs, environmental impact, raw material sourcing, cost implications and 
end-of-life scenarios. 

Teams worked independently in small groups to apply the concepts from the module. For the first 
case study, they compared material properties, assessed trade-offs, and drafted potential 
replacement strategies for conventional plastics with eco-designed alternatives. In the second case 
study, teams developed innovative solutions from a holistic perspective, considering factors such 
as performance requirements, sustainability impact, raw material choices, cost, and potential 
barriers to adoption. 
At the end of the activity, each group presented their findings during the online session, explaining 
the reasoning behind their material choices, the environmental advantages of their proposed 
solutions, and the practical challenges that manufacturers or end users might face. This activity 
reinforced ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀƴŀƭȅǘƛŎŀƭ ŀƴŘ ǇǊƻōƭŜƳ-solving skills and demonstrated how eco-design 
principles can be applied to real-world packaging scenarios, even in a fully online setting. 
 

Case study activities  
Case study 1: Identify an existing fossil fuel plastic that can be replaced by an eco-designed 
plastic, e.g. PET with PLA, based on food and functional properties 
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Working group activity 
The group collaborated to assess whether polylactic acid (PLA) could replace polyethylene 
terephthalate (PET) in food packaging for products like carbonated drinks, sugar, and pasta. Teams 
examined the functional and safety aspects of both materials, considered environmental impacts, 
and proposed eco-designed solutions, including multilayer packaging options, tailored to the 
cliŜƴǘΩǎ ƴŜŜŘǎΦ 
Key discussion points 

 t9¢Ωǎ ǎǘǊŜƴƎǘƘǎ: PET is widely used in food packaging for its excellent barrier properties, 
durability, and clarity.   

 Environmental concernsΥ t9¢Ωǎ ǊŜƭƛŀƴŎŜ ƻƴ Ŧƻǎǎƛƭ ŦǳŜƭǎ ŀƴŘ ǊŜŎȅŎƭƛƴƎ ŎƘŀƭƭŜƴƎŜǎ ǊŀƛǎŜ 
sustainability issues.   

 PLA as an alternative: PLA, made from renewable resources, offers a more sustainable option 
but faces challenges with functional properties and cost.   

 Compatibility and safety: The suitability of PLA for packaging carbonated drinks, sugar, and 
pasta was debated, with attention to food safety and performance.   

 Lifecycle impact: The group discussed the environmental impact of both materials, including 
carbon footprint, biodegradability, and recyclability.   

 Eco-design solutions: Multilayer packaging options were considered to balance sustainability, 
ŦǳƴŎǘƛƻƴŀƭƛǘȅΣ ŀƴŘ Ŏƻǎǘ ŦƻǊ ǘƘŜ ŎƭƛŜƴǘΩǎ ƴŜŜŘǎΦ   

Methods: 
Challenge-based learning 
Pedagogical tools: 

 Peer reflection 
 Short pilot exercise 
 Model design activity 

Assessment Approach 
 Small pilot (prototype or concept validation) 
 Feedback discussions 

 
Case study 2: Propose/describe an innovative solution from holistic perspective 
(applications, environmental impact, raw materials, cost etc.) 
Working group activity 
Teams were tasked with developing an innovative solution for EcoPack Solutions to reduce food 
waste in fresh vegetables without increasing plastic use. Focusing on the high loss of fresh produce 
due to spoilage, participants proposed a sustainable, eco-designed edible coating made from food-
grade polysaccharides and essential oils. The coating aimed to extend shelf life by acting as a 
barrier to moisture and oxygen, while remaining safe for consumption or easy to wash off. Teams 
evaluated their solutions holistically, considering applications, environmental impact, materials, 
regulations, cost, and consumer acceptance 
Key discussion points 
During the group discussions, several critical aspects were evaluated: 
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 Applications: ¢ƘŜ ŎƻŀǘƛƴƎΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ŦǊǳƛǘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ōŀƪŜǊȅ ǇǊƻŘǳŎǘǎ ǿŀǎ 
considered, with particular attention to high-waste categories such as avocados, bananas, 
and berries. 

 Environmental Impact: ¢ƘŜ ǎƻƭǳǘƛƻƴΩǎ ǇƻǘŜƴǘƛŀƭ ǘƻ ŜƭƛƳƛƴŀǘŜ ǎƛƴƎƭŜ-use plastics and reliance 
on renewable, biodegradable resources was highlighted. 

 Raw Materials: The group discussed sourcing materials from food industry by-products 
(e.g., citrus peels for pectin) and non-food industry by-products, ensuring sustainability. 

 Regulatory Requirements: Compliance with upcoming regulations, such as the Packaging 
and Packaging Waste Regulation (PPWR), was identified as essential. 

 Cost Considerations: The team compared the indicative production costs of the edible 
coating with traditional plastic coatings and assessed scalability for both small and large 
producers. 

 Consumer Perspective: Acceptance of additional costs, safety of raw materials, and 
scalability were debated, with a focus on consumer trends and expectations. 

 Stakeholder Perspectives: The solution was evaluated from manufacturing, 
environmental, regulatory, and consumer viewpoints. Guiding questions included 
practicality and scalability, potential regulatory or logistical barriers, and alignment with 
consumer expectations. The group also listed potential benefits (such as reduced waste and 
environmental impact) and challenges (including regulatory hurdles and consumer 
acceptance). 

Methods: 
Challenge-based learning 
Pedagogical tools: 

 Peer reflection 
 Short pilot exercise 
 Model design activity 

Assessment Approach 
 Small pilot (prototype or concept validation) 
 Feedback discussions 

After the completion of the assessment, 42 trainees were assessed to have successfully acquired 
the knowledge presented during the training. This outcome demonstrates the effectiveness of the 
module in equipping participants with the intended green skills and competencies in sustainable 
food packaging. 

1. Annexe 4: Participant feedback ς Eco-design of food packaging 
2. Annexe 5: Event brochure and poster 
3. ¢ǊŀƛƴƛƴƎ ƭŜŎǘǳǊŜǎ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴǎΥ tt¢ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƛƴ ǘƘŜ άD99YпCƻƻŘ training 

modulesέ 5ǊƻǇōƻȄ ŦƻƭŘŜǊΣ WP4 
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20
and%20methodologies/GEEK4Food%20training%20modules/Content_Ecodesign%20of%20food%
20packaging  
 

https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Ecodesign%20of%20food%20packaging
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Ecodesign%20of%20food%20packaging
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Ecodesign%20of%20food%20packaging
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7.2 Module training on Optimised fermentation  
This training was replicated by two different partners with different approaches, i.e. USAVM-Cluj 
Napoca and Technological University of Dublin 
 

7.2.1 Module training on Optimised fermentation ς organized by USAMV Cluj-
Napoca 
Date and time: 05/05/2025 09:00 am to 13:00 pm EEST 
Location: USAVM-Cluj-Napoca (RO) Library building, Room 47, Calea Manastur 3-5, Cluj-Napoca 
The Optimised Fermentation module was delivered as a one-day intensive training, combining 
conceptual input, practical demonstrations and collaborative problem-solving activities. The 
session followed the GEEK4Food training structure and aimed to familiarise learners with the 
scientific, technological and sustainability aspects of fermentation-based food innovation, 
according to the agenda. A total of 43 participants enrolled in the Optimised Fermentation training 
module, representing a diverse and motivated group of learners. The participant cohort included 
postgraduate students, early-career researchers, and junior and senior professionals from the agri-
food sector. Their varied backgrounds contributed to a rich learning environment, fostering 
interdisciplinary perspectives during discussions, practical activities, and case study exercises. 
The high level of engagement throughout the session demonstrated strong interest in sustainable 
fermentation technologies and their applications in food innovation. 
 
The module began with a challenge-based lecture, introducing the role of fermentation in modern 
food systems and inviting participants to reflect on real-world problems associated with 
developing safe, sustainable, and scalable fermentation processes. This introductory challenge-
based lecture was presented by Professor Dan Vodnar. This introductory part relied on the 
materials covering the fundamental principles of traditional and optimised fermentation, where 
learners explored the distinctions between spontaneous, traditional fermentations and controlled 
fermentations conducted in bioreactors. Concepts such as microbial metabolism, culture types, 
environmental control, and downstream processing were presented and contextualised using 
industrial examples. This section on fundamental principles was presented by Lecturer Lavinia 
aǳǊŜǓŀƴΦ  
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Agenda of optimized fermentation module held in USAMV 

 
 

 
 
The second part focused on safety and risk assessment, drawing from the session content that 
detailed contamination risks, HACCP implementation, raw material variability, regulatory 
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frameworks (including EU legislation), and process-efficiency considerations such as energy use, 
water management and resource optimisation. Participants discussed how safety protocols, 
monitoring technologies and regulatory compliance shape the development of fermented 
products. This specialised technical session was presented by Lecturer Adrian Martau. 
A dedicated section then introduced optimised fermentation processes, illustrating how 
fermentation is applied in real industrial environments. Participants were presented with two 
studies on fermentation activities in the Teeling Distillery, providing practical insight into process 
optimisation, quality control and product consistency. This session on industrial fermentation 
ǇǊƻŎŜǎǎŜǎ ǿŀǎ ǇǊŜǎŜƴǘŜŘ ōȅ [ŜŎǘǳǊŜǊ DǊŀƘŀƳ hΩbŜƛƭƭΦ 
 

 
 

To ensure a strong link with industry practice, the module also featured a company-led 
presentation from Lesaffre Romania, introducing learners to real fermentation workflows, the 
ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ōŀƪŜǊΩǎ ȅŜŀǎǘ όSaccharomyces cerevisiae), and the role of starter cultures 
in bread-making and traditional sourdough processes. This session provided valuable insights into 
industrial challenges, strain performance, quality control and product innovation in fermentation-
driven sectors. This industry-focused presentation was delivered by invited expert Claudiu Ovidiu 
Pop. 
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Following the theoretical sessions, participants were organized into small collaborative teams. 
Each team selected a case topic, such as alternative protein sources or sustainable fermentation 
workflows, and translated the lecture content into a practical concept. Using whiteboards and 
worksheets, they mapped ideas, drafted process steps and refined proposed solutions (as shown 
in the photos). Teams then presented their outputs, discussing technical feasibility, sustainability 
considerations and potential barriers. This activity strengthened problem-solving skills and 
demonstrated the applicability of fermentation knowledge to real agri-food challenges. This 
teamwork session was facilitated by the USAMV teaching team, with guidance from Dan Vodnar, 
[ŀǾƛƴƛŀ aǳǊŜǓŀƴ and Adrian Martau. 
Finally, the module concluded with a short reflective discussion and photo documentation. To 
support project visibility, all dissemination materials, including the event poster and photo 
highlights, were shared via LinkedIn and other social media channels, where the training attracted 
engagement from academic staff, students, and industry professionals. The closing session and 
ŀǎǎŜǎǎƳŜƴǘ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ōȅ 5ŀƴ ±ƻŘƴŀǊ ŀƴŘ [ŀǾƛƴƛŀ aǳǊŜǓŀƴΦ 
 

Case study activities  
Case study 1: Alternative protein sources 
Working group activity 
Participants worked collaboratively to analyze ǘƘŜ ǘƘŜƳŜ άAlternative protein sourcesέΣ ŦƻŎǳǎƛƴƎ 
on the development of sustainable, innovative food solutions derived from non-traditional protein 
inputs. 
Key discussion points 

¶ Identification of innovative protein alternatives (e.g., fungal fermentation, microbial 
biomass) 
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¶ Understanding the fermentation process as a method for transforming raw substrates 
into valuable products 

¶ Integration of alternative protein ingredients into functional food design 

¶ Exploration of consumer acceptance, regulatory aspects, and food safety considerations 

¶ Reflection on how alternative protein systems support sustainable food transitions 
Learning outcomes formulated by the group 
Participants agreed learners should be able to: 

¶ Competently describe emerging bioactive compounds derived from alternative protein 
sources 

¶ Identify and articulate relevant technologies used for protein valorisation 

¶ Apply and explain circular economy principles in designing food products based on 
alternative proteins 

¶ Develop entrepreneurial and critical-thinking skills for sustainable food innovation 

¶ Understand the complexity of alternative protein production chains 
Teaching methodology proposed 

¶ Format: in-person 

¶ Duration: 2 weeks 
Methods: 
Flipped classroom 
Hands-on workshops 
Storytelling 
Challenge-based learning 
Pedagogical tools: 

¶ Peer reflection 

¶ Short pilot exercise 

¶ Model design activity 
Assessment Approach 

¶ Small pilot (prototype or concept validation) 

¶ Model design 

¶ Evaluation report 

¶ Feedback discussions 

¶ Involvement of invited experts 
 

Working group evidence:  
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¶ Case Study 2: Circular Citric Acid Fermentation 
Working group activity 
This group explored ά/ƛǘǊƛŎ !ŎƛŘ /ƛǊŎǳƭŀǊ CŜǊƳŜƴǘŀǘƛƻƴέ, focusing on valorising food side-streams 
through biotechnological processes and designing a training module around sustainable 
fermentation systems. 
Key Discussion Points 
¶ Identification of major problems linked to current citric acid production (waste, cost, 

inefficiencies) 
¶ Identification of opportunities created by circular fermentation models 
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¶ Analysis of environmental and economic benefits of circular systems 
¶ Exploration of potential applications of citric acid derived from circular processes (food 

preservation, beverages, bioproducts) 
¶ Mapping the skills required for students in such a module (technical, analytical, 

entrepreneurial) 
Learning outcomes defined by the group 
Learners completing the module should be able to: 
¶ Understand the biotechnological principles of citric acid fermentation 
¶ Evaluate the sustainability impacts of circular fermentation systems 
¶ Analyse and apply risk assessment and safety strategies for fermentation 
¶ Propose innovative uses for citric-acid-based ingredients 
¶ Develop problem-solving competencies related to circular bioeconomy models 

 
Teaching Methodology Proposed 
¶ Format: hybrid or in-person 
¶ Duration: 1ς2 weeks 

Methods: 
¶ Hands-on workshops 
¶ Team-based project work 
¶ Use of real-world case studies 
¶ Challenge-based learning 
¶ Short expert interventions or guest lectures 

Assessment Approach 
¶ Group project 
¶ Pitching session 
¶ Participation in discussions 
¶ Portfolio submission 
¶ Creativity and applicability of solutions 

 
Working Group Evidence 
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1. Annexe 6: Group Picture 
2. Annexe 7: Event brochure and poster  
3. Training ƭŜŎǘǳǊŜǎ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴǎΥ tt¢ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƛƴ ǘƘŜ άD99YпCƻƻŘ ǘǊŀƛƴƛƴƎ 
ƳƻŘǳƭŜǎέ 5ǊƻǇōƻȄ ŦƻƭŘŜǊΣ ²tп 

https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20
and%20methodologies/GEEK4Food%20training%20modules/Content_Optimised%20fermentatio
n   
 
 

7.2.2 Module training on Optimised fermentation ς organized by TU Dublin, 
Ireland 
Date and time: 22 May 2025, 14:00 ς 17:00 Irish time, English, organized by TU Dublin, Ireland 
Location: On-site & online 

https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Optimised%20fermentation
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Optimised%20fermentation
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Optimised%20fermentation
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The Optimised Fermentation module delivered at TU Dublin was delivered as hybrid afternoon 
training. The session followed the GEEK4Food training structure and aimed to familiarize learners 
with the scientific, technological and safety of fermentation-based food.  
A total of 24 participants enrolled in the training module, 17 online and 7 in person. The participant 
cohort included a balance from university, industry and research institutes associated to the agri-
food sector. 
 
Agenda 
The agenda of the training course followed a format of a challenge lecture with an introduction 
to the technological area followed by a series of case studies.  
 

2 - 2:20 Dr Graham O'Neill Challenge Based Lecture 

2:20 - 2:40 Dr Graham O'Neill Fundamental Principals of fermentation 

2:45 - 3:15 Dr Elena Alexa Case study 

3:30 - 4 Dr Adrian Martau 
Safety and risk assessment of optimised fermentation 
process  

4 - 4:30 Gemma Lyons Case study 

4:30 - 5 Dr Jesus Frias Existing optimized fermentation products: Pros and Cons 

 
DǊŀƘŀƳ hΩbŜƛƭƭ ǎǘŀǊǘŜŘ ǿƛǘƘ ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǿƘŀǘ ƛǎ CŜǊƳŜƴǘŀǘƛƻƴΚ tǊŜǎŜƴǘƛƴƎ ŜȄŀƳǇƭŜǎ ƛƴ 
Foods Then discussing Why Fermentation Matters in Health, Sustainability, Innovation. This was 
followed by Modern Uses in Food Industry of fermentation. Graham then focused on the 
technology of fermented foods, focusing on the key differences between traditional 
fermentationτdriven by natural, uncontrolled microbial activityτand optimised fermentation, 
which uses bioreactors to precisely regulate conditions for consistency and efficiency. This was 
followed by a review on how microbial cultures have evolved from wild, naturally occurring strains 
to carefully selected pure cultures tailored for flavour, speed, and functionality. Finally, Elena 
covered applied biotechnology, safety requirements, and sustainability practices that support 
modern, safe, and environmentally responsible fermentation systems. 
Adrian Mortau presented an overview of safety and risk assessment in optimized fermentation, 
explaining the key concepts that underpin safe, efficient, and sustainable microbial processes. She 
outlined the importance of strain selection, substrate quality, contamination control, and 
supplyȤchain traceability as critical components of fermentation safety. Her presentation also 
covered how process efficiency can be improved through resource optimization, microbial strain 
enhancement, time and energy management, and waste minimization. She highlighted the 
regulatory frameworks governing fermentation, including EU rules for food safety, novel foods, 
labeling, and microbial strain approval to ensure consumer protection and compliance. Finally, she 
emphasized sustainability through advanced technologies, circularȤeconomy approaches, 
environmental impact assessment, and continuous process improvement to support safe and 
scalable fermentation systems. 
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Gemma Lyons presented the first case study on the challenge of replacing conventional animal 
proteins with singleȤcell proteins (SCPs) such as mycoproteins and yeast-derived biomass, focusing 
on sustainability and reduced environmental impact. It highlighted how SCPs offer strong 
nutritional profiles, rapid production cycles, and lower resource requirements compared to 
livestock proteins. The scenario tasked students with evaluating nutritional, environmental, 
economic, and consumerȤacceptance factors before proposing a viable microbial protein 
alternative for a food company. It also emphasised practical production considerationsτsuch as 
fermentation design, concentration and drying steps, and scalabilityτto ensure SCPs can be 
successfully integrated into highȤprotein food products. 
 
The unit from Jesus Frias explored how optimized fermentation is used in the food industry to 
create products such as probiotics, mycoproteins, enzymes, alternative oils, and algaeȤbased 
ingredients, highlighting realȤǿƻǊƭŘ ŜȄŀƳǇƭŜǎ ƭƛƪŜ vǳƻǊƴΣ bŀǘǳǊŜΩǎ CȅƴŘΣ !ƭƎŀƳŀΣ 5L/ /ƻǊǇƻǊŀǘƛƻƴΣ 
and C16 Biosciences. It outlined the advantages of optimized fermentation, including improved 
efficiency, consistency, costȤeffectiveness, and environmental benefits. The session also examined 
limitations, such as high initial investment, system complexity, contamination risks, and regulatory 
challenges. Finally, it presented emerging future trends like precision fermentation, alternative 
substrates, microbial engineering, cleanȤlabel production, and circularȤeconomy integration. 
 
Elena Alexa presented the second case study in which a food manufacturer aims to switch from 
purchasing conventional citric acid to producing it inȤhouse using food waste such as citrus peels 
and starchy residues, creating a circular and sustainable fermentation process. The case challenges 
students to evaluate the technical suitability, environmental impact, and economic feasibility of 
converting waste into citric acid through controlled fermentation. It also requires proposing an 
innovative, scalable fermentation system, addressing issues like feedstock variability, quality 
control, automation, and regulatory compliance. Finally, students were challenged to develop a 
transition plan that integrates sustainability goals, cost savings, and consumer acceptance to 
ǎǳǇǇƻǊǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƳƻǾŜ ǘƻǿŀǊŘ ŀ ŎƛǊŎǳƭŀǊ ǇǊƻŘǳŎǘƛƻƴ ƳƻŘŜƭΦ 
 
1. Annexe 8: Participant feedback 
2. Annexe 9: Group Picture 
3. Annexe 10: Event brochure and poster 
пΦ ¢ǊŀƛƴƛƴƎ ƭŜŎǘǳǊŜǎ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴǎΥ tt¢ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƛƴ ǘƘŜ άD99YпCƻƻŘ ǘǊŀƛƴƛƴƎ ƳƻŘǳƭŜǎέ 
Dropbox folder, WP4 
 
 

7.3 Module training on Food waste valorisation in food product 
design (UNITE) 
Date and time: 06/06/2025, 10:00 am to 15:30 pm CEST, English | Organised by Teramo 
University, Italy, in collaboration with TU Dublin, Ireland 
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Location: Online 
Agenda:  
The agenda of the training course followed a format of a challenge lecture with an introduction 
to the technological area followed by a series of case studies.  
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The module attracted a rather high number of participants after the dissemination via social and 
email with 119 pre-registered but only 69 confirmed 69 and 40 were the effective participants. 
The course started with a brief introduction by Paola Pittia on the project GEEK4Food, aims and 
activities with the scope of creating the frame where the short course was developed. Thereafter, 
ǇǊƻŦ tƛǘǘƛŀ ŎƻƴǘƛƴǳŜŘ ǿƛǘƘ ǘƘŜ άǎŎŜƴŀǊƛƻέ ƻǊ ŎƘŀƭƭŜƴƎŜ ǇǊŜǎŜƴǘŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǘƻǇƛŎ άCƻƻŘ 
waste: from what, what, what for and how: current and future sustainable strategies for 
valorization that focused on definitions, causes  of the food waste and potentialities of the 
valorisation of both lost and wasted foods in to new biomolecules or ingredients. The challenges 
related to the food waste recovery, management and valorisation were illustrated considering the 
safety, costs and technological constraints, along with the lack of skills of the workforce in the 
agrifood sector.  
The first content lecture was delivered by prof Jesus Frias (TUD) dealing on άBiorefinery 
approaches and innovative technologies for fooŘ ƛƴƎǊŜŘƛŜƴǘǎέΥ ōƛƻǊŜŦƛƴŜǊȅ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƳƻǊŜ 
applied technological approaches in recovery of valuable biomolecules from food waste. The 
lecture described the most applied technologies, including some examples and potential evolution. 
The second content lecture was delivered by dr  Marco Faieta (UNITE), after a general overview of 
the technological functionalities of foods and food ingredients and how the valorisation of the food 
waste and/or the derived biomolecules depend on their ability to be used in food formulations 
based on their capacity to have a role on the final quality, stability, nutritional value of the final 
product. 
After the breakΣ ŀ ƭŜŎǘǳǊŜ ǘƛǘƭŜ ά/ƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅΣ ƛƴŘǳǎǘǊƛŀƭ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ ǎƻŎƛŀƭ ƛƳǇŀŎǘ ǿŀǎ 
delivered by Jesus Frias focused on the aspects that should be considered when food waste/loss 
is re-ƛƴǘǊƻŘǳŎŜŘ ŀǎ άǎŜŎƻƴŘ ς Ǌŀǿ ƳŀǘŜǊƛŀƭέ ƛƴǘƻ ǘƘŜ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴ ǎȅǎǘŜƳΣ ƛǘǎ ǊƻƭŜ ƻƴ ǘƘŜ 
ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ ƛƴ ƻǳǊ ǎƻŎƛŜǘȅέΦ 
Therafter, participants were divided in two groups and each of them dealt with one of the two 
cases studies related to the food waste recovery, namely  
-  Activity/Case-study 1ς From waste to value: the case of chocolate (rapporteur: UNITE) 
-  Activity/Case-study 2ς Mushroom production and the circular economy (rapporteur: TUD) 
Participants were led in the activity by brief presentation illustrating the case study; the discussion 
was supported by interactive online tools (e.g. Wooclap) from were some feedbacks were collected 
for the final discussion. 
After the presentation of the results of the case studies a final joint discussion on the topic was 
carried out.  
An assessment session with 9 questions (multiple choice, open) was then open to the participants 
and 30 (75% of participants) responded to all the questions, providing very positive feedbacks in 
terms of knowledge and skills acquired; suggestions, challenges and problems to be sorted out 
were also included in some of the open answers especially from the participants from Africa.  
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1. Annexe 11: Event brochure and poster 
2. ¢ǊŀƛƴƛƴƎ ƭŜŎǘǳǊŜǎ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴǎΥ tt¢ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƛƴ ǘƘŜ άD99YпCƻƻŘ ǘǊŀƛƴƛƴƎ 
ƳƻŘǳƭŜǎέ 5ǊƻǇōƻȄ ŦƻƭŘŜǊΣ ²tп 

https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20
and%20methodologies/GEEK4Food%20training%20modules/Content_Waste%20valorisation%20
in%20food%20product%20design  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Waste%20valorisation%20in%20food%20product%20design
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Waste%20valorisation%20in%20food%20product%20design
https://www.dropbox.com/home/Geek4Food/WPs/WP4%20%20Innovative%20HE%20tools%20and%20methodologies/GEEK4Food%20training%20modules/Content_Waste%20valorisation%20in%20food%20product%20design
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8. GEEK4Food Foodathon 
 
The Foodathon is an intensive competition based on a challenge-based and learning-by-doing 
approach, implemented within WP5 of the GEEK4Food project as the final stage of the training 
pathway. Particularly, WP5 encompasses three major training streams:  

1. Training for Trainers focused on upskilling academic staff in emergent green skills 
and transversal competences 

2. Training for Learners in higher education and agri-food sectors, based on the skill 
needs identified in WP2 and WP3 and the training modules developed in WP4 

3. The Foodathon, a challenge-based experiential activity 
 
The Foodathon was organised as a fully online 3-day event (10ς12 October 2025), following a 
clearly defined structure, which alternated between:  
¶ learning moments 
¶ autonomous teamwork 
¶ iterative feedback 

 
The competition was structured around three main thematic areas (derived from the training 
modules): 

1. Eco-design of food packaging  
2. Waste valorisation in food product design  
3. Optimised fermentation (including novel ingredients and waste-based processes) 

 
As regards participation, the Foodathon targeted students and young professionals in the agri-
food sector. Participants (34) developed 6 project ideas and worked in interdisciplinary teams. 
While a strong emphasis was placed on peer-to-peer learning and continuous interaction, support 
was ensured by mentorship (1/2 mentors per partner institution), focussing on scientific validity, 
technical feasibility and project development.  
 
The evaluation system consisted of the following aspects:  
¶ A set of criteria, each assigned a relative weighting:  

1. Quality and credibility of the innovation idea (25%) 
2. Business model and systems thinking (20%) 
3. Impact potential (25%) 
4. Team strength and appropriateness (10%) 
5. Pitch quality and scientific-entrepreneurial communication (20%) 

¶ A score ranging from 1 to 5 for each criterion (potentially expressed as a decimal for greater 
accuracy) ς these scores were then combined taking into account the different weighting 
of the criterion 
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¶ The involvement of multiple evaluators, in order to guarantee transparency and minimise 
evaluator bias 

Below are the teams participating in the Foodathon, along with the corresponding projects:  
¶ Yeasteam ς tǊƻƧŜŎǘΩǎ ǘƛǘƭŜΥ Giving New Life to Wine Lees (Applicability of dehydrated wine 

lees in food and feed industries) 
¶ RedShift ς tǊƻƧŜŎǘΩs title: Natural ̡ -Carotene from Tomato Waste (From Waste to Worth 
ς Clean-Label Colorants for a Healthy Fitures) 

¶ Loopack ς ProjectΩǎ ǘƛǘƭŜΥ Sprayable PHA film for climacteric fruits preservation  
¶ LegumeCycle ς tǊƻƧŜŎǘΩǎ ǘƛǘƭŜΥ Upcycled Synbiotic Flour from Legume By-products  
¶ GrainOva ς tǊƻƧŜŎǘΩǎ ǘƛǘƭŜΥ  
¶ Beanbeyond ς tǊƻƧŜŎǘΩǎ ǘƛǘƭŜΥ Turning legume by-products into sustainable nutrition 

 
The Foodathon served as a simulated environment for assessing the acquisition of green skills 
throughout the training pathway. Therefore, a full account and report of its development is 
provided in Deliverable D5.3. 
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ANNEX 1: Content mapping file, syllabus and content of the 
ƳƻŘǳƭŜ ά9Ŏƻ-ŘŜǎƛƎƴ ƻŦ ŦƻƻŘ ǇŀŎƪŀƎƛƴƎέ 

1. Content mapping file 
Type of content {ŜǎǎƛƻƴΩǎ ¢ƛǘƭŜ Partner 

responsible 
for content 
creation 

ContentΩs 
core 
duration 

Indicative resources 

Challenge based 
lecture /  
discussion 

How can we design safe 
food packaging that 
minimizes environmental 
impact across its entire 
lifecycleτfrom material 
sourcing to disposalτ
while still ensuring food 
safety, durability, and 
consumer convenience? 
 

AU Food 9ȄǇŜǊǘΩǎ 
lecture 
lasts 30 
min 

 

Content part 1 Eco-design principles and 
Safe and Sustainable by 
Design (SSbD) 

AU Food 30 min 1. European commission, Research 
and Innovation/Safe and 
sustainable by design/Link 1 

2. European commission, Joint 
Research Centre/ Safe and 
sustainable by design chemicals 
and materials-Framework for 
the definition of criteria and 
evaluation procedure for 
chemicals and materials/Link 2 

3. European commission, Joint 
Research Centre/Ecodesign for 
Sustainable Products Regulation-
preliminary study on new 
products/Link 3 

Content part 2 Safety and risk 
assessment of eco-
designed food packaging. 

AU Food 30 min 1. European  Food Safety 
Authority (EFSA)/ Principles 
that could be applicable to the 
safety assessment of the use of 
mixtures of natural origin to 
manufacture food contact 
materials/Link 4 

2. Intentionally (IAS) and non-
intentionally added substances 
(NIAS)/European Commission 
(EU) Regulation 10/2011/Link 5 

https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/chemicals-and-advanced-materials/safe-and-sustainable-design_en
https://publications.jrc.ec.europa.eu/repository/handle/JRC128591
https://publications.jrc.ec.europa.eu/repository/handle/JRC138903
https://www.efsa.europa.eu/sites/default/files/2023-12/12-efsa-technical-report-on-natural-compound-10th-fcm-network_0.pdf
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32011R0010
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3. Food contact chemicals in lfe-
cycle assessment/ Challenges of 
including human exposure to 
chemicals in food packaging as 
a new exposure pathway in life 
cycle impact assessment/Link 6 

Activity based 
content ς 
aiming systems 
approach, 
identify the 
problem 

Activity/Case-study 1 AU Food Activity's 
core 
duration: 
30 min 

Identify an existing fossil fuel 
plastic that can be replaced by an 
eco-designed plastic, e.g. PET with 
PLA, based on food and functional 
properties. 

Content part 3 Existing eco-designed 
food packaging materials. 
Pros and cons 
 

AU Food 30 min Several sources*/   Food waste and 
date labelling/Link 7 

Activity based 
content ς aim to 
bring solutions 

Activity/Case-study 2 AU Food Activity's 
core 
duration: 
30 min 
 

Propose/describe an innovative 
solution from holistic perspective 
(applications, environmental 
impact, raw materials, cost etc.) 

Refining 
solution/Conclu
ding session 

Overview of the 2 case 
studies/discussion (e.g. 
Eco-design: Balancing 
functionality, 
sustainability and cost) 
 

AU Food 30 min  

Learning 
outcomes 

1. Understand the fundamentals of eco-design and its importance in the context of food 
contact materials. 
2. Identify sustainable materials suitable for food packaging applications. 
3. Understand the environmental impact of different food packaging. 
4. Develop innovative and sustainable design solutions for food packaging. 
 

Assessment 
method 

1. Group exercises (Case studies 1 and 2). 
2. Multiple choice quiz/questions 

 

https://link.springer.com/article/10.1007/s11367-018-1569-y
https://norden.diva-portal.org/smash/get/diva2:950731/FULLTEXT04.pdf
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2. aƻŘǳƭŜΩǎ ǎȅƭƭŀōǳǎ 
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3. aƻŘǳƭŜΩǎ ŎƻƴǘŜƴǘ 
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