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Executive summary

The first version of the deliverable D7.4 “Scale Up & Sustainability” deals with BIO-STREAMS
" project exploitation strategy and the ways this strategy will be incorporated in order to ensure
the long-term impact, exploitation, and scalability of the BIO-STREAMS’ project outcomes. As
part of BIO-STREAMS, which aims to transform childhood obesity prevention and
management, this deliverable emphasizes innovative approaches, including the establishment
of a dedicated biobank, deployment of advanced intervention technologies, and strategic
stakeholder engagement.

The document presents a detailed roadmap for safeguarding the project's results, focusing on
sustainability through effective exploitation, communication, and dissemination strategies. It
highlights the importance of securing technological and operational continuity to deliver
sustained societal and economic benefits. The deliverable also identifies key exploitable
results, such as the BIO-STREAMS biobank, Knowledge Hub, and Intervention Technologies,
and explores frameworks for regulatory alignment and contributions to health standardization
practices. Business modeling efforts are detailed, including market analyses and plans for
workshops aimed at fostering research and commercial adoption.

The sustainability plan developed in this deliverable features strategies for financial viability,
including revenue generation and cost management, while detailing ways to engage diverse
stakeholders—policymakers, researchers, educators, and healthcare professionals—in
championing the adoption and integration of BIO-STREAMS innovations. Additionally, the
deliverable underscores the value of collaboration with other projects under the same umbrella
and organizations to amplify the impact of the solutions developed. Contributions to global
health standards are emphasized as a means of embedding the project’s innovations into
broader healthcare and policy frameworks.

Monitoring and evaluation frameworks are outlined to track the success of the initiatives
through well-defined Key Performance Indicators (KPIs), while socioeconomic and health
technology assessments are planned to validate the project's outcomes. The deliverable
concludes with a focus on the sustainable implementation of BIO-STREAMS solutions, aiming
to address childhood obesity at a systemic level, improve public health systems, and foster
societal well-being across Europe and beyond. By transitioning research findings into
actionable, real-world applications, this deliverable ensures that BIO-STREAMS achieves its
transformative potential in childhood obesity prevention.
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1. Introduction

1.1.Purpose of the Report

The purpose of this report is to articulate a comprehensive strategy for ensuring the long-term
impact, scalability, and sustainability of the BIO-STREAMS project outcomes. This report
serves as a mid-term assessment, defining and implementing what was already done in D7.1
and the communication that was reported in D7.2. It provides a structured roadmap to secure
the project's results in practical, operational, and financial terms.

Key objectives include:
1. Exploitation Strategy:

- Identifying key outputs such as the BIO-STREAMS biobank, Knowledge Hub, and
Intervention Technologies, and developing pathways for their effective adoption and
integration.

— BIO-STREAMS' scientific research and ongoing studies are considered one important
output as well. Using the results of the research carried out to promote evidence-based
dialogues with the scientific community (especially in the health field) and to support
policy recommendations.

— Outlining business models and regulatory frameworks to support the sustainable use of
project outputs.

2. Sustainability Plan:

— Establishing long-term mechanisms for maintaining and financially supporting BIO-
STREAMS’ outcomes.

— Ensuring stakeholder engagement to champion the adoption of innovations.

3. Impact and Legacy:

— Fostering collaborations and standardization efforts to embed the project’s contributions
into broader healthcare and policy frameworks.

— Monitoring the success of the initiatives using Key Performance Indicators (KPIs) and
validating outcomes through socioeconomic and health technology assessments.

The deliverable ultimately aims to transition BIO-STREAMS solutions from research to real-
world applications, addressing systemic challenges in childhood obesity prevention and public
health sustainability while contributing to societal well-being across Europe.

1.2. Structure of the Report

This report is designed in such a way to outline the organization of the content within the
document.

1. The Exploitation Strategy provides an overview of planned actions to ensure results
are used effectively, focusing on key deliverables such as the biobank, Knowledge Hub,
Intervention Technologies, and Regulatory Frameworks. It includes market analysis and
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the development of business models to support sustainability, as well as plans for
engagement activities through annual exploitation workshops to promote adoption.

2. The Sustainability Plan’s objectives outline the key goals for maintaining the project’s
outcomes post-completion. It discusses the long-term vision for BIO-STREAMS and future-
oriented goals for the project. Key sustainability activities include financial planning,
stakeholder engagement, and support mechanisms.

3. The Standardization Contributions detail the approach for aligning innovations with
existing standards. It discusses contributions to Standard Development Organizations
(SDOs) and initiatives to build consensus around innovations through pre-standardization
interest groups.

4. The Intellectual Property Rights (IPR) Management addresses ownership and access
to knowledge by defining policies governing rights and access to project outputs. It outlines
a framework for protecting and managing intellectual property.

5. Community Engagement & Networking describes efforts to connect with stakeholders
and other projects. It highlights collaboration with related initiatives, as well as interactive
events such as hackathons and workshops to drive innovation and dissemination.

6. Monitoring and Evaluation explains the methodology for assessing the outcomes of
the project. It defines Key Performance Indicators (KPIs) and the tools and techniques
used for performance measurement.

7. Impact & Outcomes will analyse and evaluate technological contributions through
Health Technology Assessment (HTA). It also discusses the economic viability of the
proposed solutions through cost-effectiveness analysis.

8. Conclusions and Recommendations summarize the report's major insights. Future
directions suggest pathways for further work, while recommendations for stakeholders
provide practical advice for policymakers, educators, and healthcare providers.

9. Appendix includes supplementary material supporting the report's main content.
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2. Project Background

2.1 Description of the Bio-Streams Project

Thirty partners from 14 EU countries and 1 associate from diverse sectors have joined their
forces aiming to address the critical public health challenge of childhood obesity, which has
reached epidemic levels by developing BIO-STREAMS. An ambitious initiative targeting the
prevention and management of childhood obesity through a comprehensive, multi-pillar
framework that integrates advanced health data utilization, Al-driven technologies, and cross-
sector collaboration.

Central to the BIO-STREAMS framework is the establishment of a dedicated biobank designed
specifically for childhood obesity. This biobank consolidates a wide range of real-world health
data, including biospecimens, anthropometric data, behavioral and lifestyle information, and
socioeconomic indicators. By harmonizing and standardizing this data, the BIO-STREAMS
biobank provides a robust foundation for scientific research and policy development.

Building on this biobank, BIO-STREAMS employs cutting-edge technologies to facilitate
personalized and systemic interventions. Key components include:

1. Knowledge Hub: A dynamic platform that integrates and disseminates insights derived
from biobank data, serving as a resource for researchers, policymakers, and healthcare
providers.

2. Intervention technologies: Al-driven applications and tools, such as mobile apps for
self-management of weight and behavioral modifications, tailored to individual needs
and contexts.

3. Regulatory frameworks: Development of guidelines and best practices to ensure
ethical and efficient use of health data, fostering trust and compliance across
stakeholders.

The project also emphasizes the importance of multi-site clinical and school pilots to validate
interventions and refine methodologies. These pilots provide critical feedback for scaling
solutions across diverse settings.

The collaborative structure of BIO-STREAMS engages stakeholders from various domains,
including healthcare professionals, educators, policymakers, and community organizations. By
fostering cross-sectoral collaboration, the project aims to develop holistic, sustainable
solutions for childhood obesity prevention.

In summary, BIO-STREAMS aspires to create a lasting impact on public health by transitioning
from research to actionable strategies that reduce childhood obesity prevalence. The project
not only addresses immediate health concerns but also lays the groundwork for systemic
improvements in health data management, policy integration, and community well-being
across Europe.

2.2 Importance of Sustainability and Exploitation

Being an HORIZON-Research and Innovation Action project, BIO-STREAMS’ exploitation of
results activities is essential for its impact. Its long-term success and societal impact hinge on
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the sustainability and exploitation of its outcomes. Addressing childhood obesity requires more
than innovative interventions; it demands a structured approach to ensure that project results
are scalable, impactful, and enduring beyond the project’s lifecycle. The below-mentioned
critical reasons make sustainability and exploitation fundamental to BIO-STREAMS and
highlights the strategies designed to achieve them.

2.2.1 Ensuring Longevity of Impact

BIO-STREAMS introduces transformative innovations, including the biobank, Knowledge Hub,
and intervention technologies, all of which must persist as functional and accessible tools for
healthcare, education, and policymaking. Sustaining these outputs ensures the following:

e Ongoing data utilization: The biobank offers a continuously growing repository of
high-quality data essential for advancing obesity research and developing personalized
interventions. By ensuring its maintenance and accessibility, the biobank can support
longitudinal studies and policy adaptations.

e Behavioral and educational shifts: Intervention technologies and education-focused
strategies require regular updates and alignment with emerging scientific findings to
maintain relevance and effectiveness in combating childhood obesity.

e Policy integration: Sustainability fosters the inclusion of BIO-STREAMS’
methodologies into national and EU-level public health frameworks, creating systemic
change.

2.2.2 Amplifying Stakeholder Engagement

Exploitation efforts extend the project’s reach by engaging diverse stakeholders—researchers,
healthcare professionals, educators, policymakers, and the private sector. These factors play
crucial roles in adopting and advocating for the innovations introduced by BIO-STREAMS.
Engagement strategies include:

e Knowledge dissemination: Empowering stakeholders with actionable insights and
tools derived from BIO-STREAMS outputs.

e Collaborative networks: Strengthening partnerships with  organizations,
governments, and research institutions to maximize impact.

e Capacity building: Providing training and resources to ensure that stakeholders can
effectively implement project innovations.

2.2.3 Promoting Scalability and Transferability

Scalability is critical to achieving widespread adoption of BIO-STREAMS solutions across
various European regions and beyond. Exploitation strategies ensure:

e Adaptation to diverse contexts: Tailoring interventions to meet the needs of different
communities, considering cultural, socioeconomic, and healthcare system variations.

e Knowledge transfer: Sharing best practices, frameworks, and methodologies across
sectors to amplify the project’s footprint.

e Cross-sectoral collaboration: Leveraging synergies among healthcare, education,
and policymaking to embed BIO-STREAMS into existing systems.
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2.2.4 Financial and Operational Viability

Sustainability also requires robust financial models to maintain and expand project outcomes.
Key strategies include:

e Revenue streams: ldentifying opportunities for monetization, such as subscription-
based access to the Knowledge Hub or commercial licensing of intervention
technologies.

e Public-private partnerships: Collaborating with industry players to co-fund the
maintenance and expansion of BIO-STREAMS’ innovations.

e Cost management: Optimizing operational costs to ensure financial feasibility.

2.2.5 Contribution to EU and Global Health Goals

The project aligns with the broader goals of Horizon Europe and global initiatives to reduce
non-communicable diseases (NCDs) and improve public health outcomes. BIO-STREAMS
advances these goals through:

e Health standards development: Contributing to the establishment of obesity
prevention guidelines that can be adopted at local, national, and international levels.

e Policy advocacy: Leveraging project results to influence public health policies and
funding priorities.

2.2.6 Monitoring and Evaluation as Sustainability Drivers

Continuous assessment of the project’s impact through monitoring and evaluation frameworks
ensures the ongoing relevance and refinement of BIO-STREAMS outputs. This includes:

e Key Performance Indicators (KPIs):  Tracking metrics from those directly involved
in pilot activities (e.qg., children, families, educators in participating schools and clinical
sites) such as reduction in childhood obesity rates, user engagement with intervention
technologies, and adoption rates of project innovations.

e Feedback mechanisms: Collecting input from stakeholders and end-users to inform
iterative improvements.

The high need to address childhood obesity makes sustainability and exploitation being the
cornerstones of the BIO-STREAMS strategy. By integrating innovative tools, engaging
stakeholders and twenty partners, and ensuring financial and operational viability, BIO-
STREAMS creates a scalable and lasting framework for systemic change. These efforts
contribute not only to the project’'s success but also to the broader vision of healthier
communities and reduced healthcare burdens across Europe and beyond.
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3. Exploitation Strategy

3.1 Overview of Exploitation Activities

In order to identify the exploitation activities of the partners involved in the project, from the
beginning of the project, exploitation experts have created an Individual Exploitation Plan
Questionnaire addressed to all the Consortium members. This questionnaire (Appendix A) was
based on the context and reality of their organization and their country. The project’s
consortium is composed of entities and organisations coming from four different categories,
namely academic, clinical, business and technical sectors. Based on the information provided
by the project partners, the key exploitable results are described below:

3.1.1 Identification of Key Exploitable Results
BIO-STREAMS has identified several high-potential outputs for exploitation, including:

e The BIO-STREAMS bhiobank: A specialized repository for harmonized, high-quality
data related to childhood obesity, providing a critical resource for researchers,
policymakers, and healthcare providers.

e Intervention technologies: Al-driven tools and applications, such as mobile apps for
personalized weight management and educational platforms, designed to empower
users and promote healthy behaviors.

e Knowledge hub: A dynamic, accessible platform aggregating insights and findings
from the biobank and intervention technologies, fostering collaboration and informed
decision-making.

e Regulatory frameworks: Guidelines and best practices to ensure the ethical and
secure handling of health data, building trust and compliance among stakeholders.

3.1.2 Pathways for Exploitation
To ensure the effective use of project results, the exploitation strategy encompasses:

e Academic and scientific research: Facilitating ongoing studies using the BIO-
STREAMS biobank and data resources to deepen understanding of childhood obesity
and related health challenges.

e Policy influence: Leveraging data-driven insights to shape and inform public health
policies at national and EU levels, promoting systemic solutions for obesity prevention.

e Commercialization: ldentifying market opportunities for intervention technologies,
including licensing agreements or public-private partnerships for scaling innovations.

e Capacity building: Equipping healthcare professionals, educators, and policymakers
with the tools and knowledge necessary to adopt BIO-STREAMS innovations
effectively.

3.1.3 Stakeholder Engagement

A key pillar of the exploitation strategy is the engagement of diverse stakeholders:
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e Healthcare professionals and researchers: To drive the adoption of biobank data for
clinical and academic purposes.

e Policymakers and authorities: To integrate BIO-STREAMS outputs into public health
frameworks.

e Technology developers: To enhance and scale intervention technologies.
e Community networks: To promote grassroots adoption and advocacy.

e Educators and Educational Institutions: To incorporate health education tools and
insights into curricula and promote healthier behaviors among students.

3.1.4 Annual Exploitation Workshops

To foster collaboration and accelerate adoption, BIO-STREAMS organizes annual exploitation
workshops that:

e Present the latest project outcomes to stakeholders.
e Facilitate dialogues on best practices and integration strategies.

e Encourage feedback to refine the project’s tools and methods.

3.1.5 Monitoring and Adaptation

An integral part of exploitation is ongoing evaluation to ensure relevance and impact. Key
performance indicators (KPIs), such as data utilization rates, technology adoption metrics, and
policy integration successes, will be tracked and analyzed to guide iterative improvements in
the exploitation strategy.

3.1.6 Contribution to Health Ecosystem Sustainability

Through its exploitation activities, BIO-STREAMS aspires to contribute to a sustainable health
ecosystem by:

e Standardizing methodologies for childhood obesity prevention.
e Enhancing collaborative networks across Europe.

e Driving innovation in health data management and personalized interventions.

Exploitation activities in BIO-STREAMS are designed to maximize the long-term value,
adoption, and impact of the project’s innovations, ensuring they address societal needs
effectively and sustainably. These activities aim to bridge the gap between research outputs
and their practical implementation, leveraging the project’'s assets to benefit stakeholders,
promote systemic change, and contribute to the broader public health domain.
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3.2 Exploitable Results

3.2.1 BIO-STREAMS biobank

The BIO-STREAMS biobank represents a groundbreaking approach to addressing the
challenges of centralized biobanking in the context of childhood obesity research and
intervention. This decentralized biobank leverages a federated network architecture,
integrating local Biobank Hubs across participating clinical sites while maintaining data privacy,
security, and regulatory compliance. Each hub is powered by the Biobank Node Bundle (BNB),
a comprehensive technical package enabling seamless operation within the BIO-STREAMS
ecosystem.

Conceptual — Functional Overview @ BIO-STREAMS

Curation

API Endpoints

® Node @
DataBase

0¥.J.

Figure 1: Conceptual - Functional overview  of the BIO-STREAMS biobank

Key Features and Objectives

The BIO-STREAMS biobank is designed to overcome the traditional constraints of centralized
biobanks, such as:

e Limited scalability: By decentralizing data storage and management, the biobank
ensures seamless integration across EU regions.

e Data ownership and privacy: Local hubs retain control over their data, preserving
privacy and fostering trust among stakeholders.

e Harmonized data collection: A unified data framework standardizes diverse datasets,
enhancing interoperability and usability.

This federated structure supports data sharing, advanced analytics, and collaborative research
efforts, amplifying the biobank's scientific and societal impact.

Technical Infrastructure and Architecture

Each Biobank Hub is established using the Biobank Node Bundle (BNB), which comprises:
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e Frontend interface: Developed with React for user interaction, providing an intuitive
and responsive user experience.

e Backend services: Powered by FastAPI, the backend ensures efficient service
execution and process management, supported by a robust MongoDB database for
secure, scalable data storage.

e Authentication and access management: Keycloak is used for secure authentication
and authorization, safeguarding sensitive biobanking information.

e APIs and query handler: APIs enable seamless integration with the broader BIO-
STREAMS Platform, while the Query Handler optimizes data retrieval and
management.

Data Management and Workflow
The BIO-STREAMS biobank adopts a structured data flow and management process:

1. Datainput: Data entry into the local hub can be performed manually, via structured file
uploads, or using Extract, Transform, Load (ETL) methods.

2. Harmonization and xuration: Uploaded data undergoes rigorous quality checks and
harmonization, ensuring compliance with project standards.

3. Data storage and query processing: Validated data is securely stored, and user
queries are processed with privacy-preserving measures such as anonymization and
aggregation.

This workflow facilitates efficient data sharing, real-time analysis, and the generation of
actionable insights for obesity prevention and management.
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Figure 2: BIO-STREAMS biobank

Integration with the BIO-STREAMS Platform
The biobank is tightly integrated with the BIO-STREAMS Platform, enabling:

e Collaborative research: Secure data sharing across hubs promotes multi-center
studies and collaborative innovation.

e Knowledge generation: Insights derived from biobank data feed into the BIO-
STREAMS Knowledge Hub, enriching the collective understanding of childhood
obesity.
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Security and Compliance

The Security Assurance Framework (SAF) ensures robust data protection, including:
e Encryption protocols for data at rest and in transit.
e Rigorous authentication and authorization mechanisms.
e Compliance with GDPR and other relevant EU regulations.

Deployment and Scalability

The BNB is designed for scalability, allowing clinical sites to join the federated network
seamlessly. Each hub undergoes comprehensive testing to validate data input, retrieval, and
interoperability. Regular updates and technical support ensure optimal performance and
alignment with project goals.

3.2.2 Knowledge Hub

One of the main components developed within the BIO-STREAMS project is the Knowledge
Hub component, which stands as a pivotal resource in the fight against childhood obesity,
transforming data and research outputs into actionable knowledge. The BIO-STREAMS
Knowledge Hub is a central component of the project's exploitation strategy, designed to serve
as a dynamic, interactive platform that aggregates, synthesizes, and disseminates valuable
insights derived from the BIO-STREAMS biobank and other project activities. It functions as a
nexus for knowledge exchange, collaboration, and innovation among researchers, healthcare
professionals, policymakers, educators, and other stakeholders involved in childhood obesity
prevention and management.

The Knowledge Hub aims to:

e Aggregate multidisciplinary data and insights: Consolidate research findings, best
practices, guidelines, and policy recommendations related to childhood obesity from
the BIO-STREAMS Biobank and other credible sources.

e Facilitate collaboration and networking: Provide tools and platforms for
stakeholders to connect, share knowledge, and collaborate on research and
intervention initiatives.

e Enhance accessibility of information: Ensure that valuable information is easily
accessible to diverse users through an intuitive interface and user-friendly
functionalities.

e Support decision-making: Offer evidence-based resources and analytical tools to aid
policymakers, healthcare providers, and educators in making informed decisions.

e Promote education and awareness: Deliver educational content and resources to
raise awareness about childhood obesity and effective prevention strategies among
professionals and the public.

The Knowledge Hub is built on a robust, scalable, and secure technological infrastructure
designed to handle complex data types and support diverse functionalities:

e User Interface (Ul) and Experience (UX): A responsive and accessible web-based
platform developed using modern frontend frameworks to ensure seamless user
interaction across devices.
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e Content Management System (CMS): A flexible CMS that allows for efficient content
creation, management, and publishing, supporting various content types such as
articles, reports, datasets, multimedia, and interactive tools.

e Database systems: Integration with the BIO-STREAMS Biobank databases and other
relevant data repositories, utilizing secure APIs for data retrieval and synchronization.

e Advanced search and analytics: Implementing powerful search capabilities and
analytical tools to enable users to find relevant information quickly and derive
meaningful insights.

e Security and compliance: Adherence to strict data protection regulations, including
GDPR, with features like user authentication, role-based access control, and data
encryption to safeguard sensitive information.

The Knowledge Hub is intrinsically linked with other BIO-STREAMS components:

e BIO-STREAMS biobank: It leverages data and findings from the biobank, presenting
them in accessible formats for various stakeholders.

e Intervention technologies: Showcases tools and applications developed within the
project, providing access and guidance on their usage.

e Regulatory frameworks: Hosts guidelines, protocols, and best practices developed to
ensure ethical and effective data use and intervention implementation.

The Knowledge Hub is a Value Proposition for Stakeholders:

e Researchers: Access to a rich repository of data, studies, and collaborative tools to
advance research in childhood obesity.

e Healthcare professionals: Up-to-date information on best practices, clinical
guidelines, and intervention tools to enhance patient care.

e Policymakers: Evidence-based insights and policy briefs to inform the development
and implementation of effective health policies.

e Education Professionals and schools: Educational resources and programs to
integrate into curricula and promote healthy behaviors among students.

e General public and communities: Awareness materials and self-help resources to
encourage healthy lifestyles and community engagement.

e Parents, Caregivers and Families: educational resources and programmes support
education at home.

To maximize the impact and sustainability of the Knowledge Hub, several exploitation
pathways are pursued:

e Open Access model: Providing free access to most resources to encourage
widespread use and adoption, fostering a culture of open science and collaboration.

e Subscription-based services: Offering premium features or specialized services
(e.g., advanced analytics tools, customized reports) for organizations willing to
subscribe, generating revenue to support maintenance and development.
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e Partnerships and collaborations: Engaging with academic institutions, healthcare
organizations, and industry partners to expand content, share expertise, and co-
develop new features.

e Training and capacity building: Organizing workshops, webinars, and training
programs hosted on the Knowledge Hub to educate stakeholders and promote best
practices.

e Continuous content development: Regularly updating and expanding the repository
with new research findings, case studies, and policy updates to maintain relevance and
user engagement.

Ensuring the long-term viability of the Knowledge Hub involves:

e Financial sustainability: Developing a business model that includes diverse funding
sources such as grants, partnerships, and revenue from premium services.

e Technical maintenance: Establishing a dedicated team for ongoing technical support,
platform updates, and security enhancements.

e Community engagement: Building a vibrant user community that actively contributes
content, shares feedback, and advocates for the platform.

e Monitoring and evaluation: Implementing KPIs to track usage statistics, user
satisfaction, and impact on stakeholder practices, using this data to inform continuous
improvements.

e Alignment with standards: Ensuring compliance with international standards for
health information exchange and contributing to standardization efforts to enhance
interoperability and credibility.

3.2.3 Intervention Technologies

One more important component developed within the framework of the BIO-STREAMS project
is the Intervention Technologies component. This component represents an innovative effort
to address childhood obesity through the development and deployment of advanced tools and
applications. These technologies aim to empower individuals and communities by providing
accessible, engaging, and effective solutions rooted in behavioral science and cutting-edge
methodologies such as artificial intelligence (Al) and user-centered design. By leveraging
these approaches, the Intervention Technologies facilitate personalized support, scalable
implementation, and evidence-based practices to enhance their impact.

Co-funded by

the European Union Page 21 of 72 © 2023-2027 BIO-STREAMS




BIO-STREAMS Project - D7.4: Scale Up & Sustainability (v1.0) @ BIO-STREAMS

Knowledge Hub

Open Toolkit
Marketplace

Bio-Streams Community
Network

Associative Catalogue

Communication &

detail/ search list of

obesity professionals

Strategic Campaigns
Targeted for:

{ Real Data Browser
Seek real datasets

from Network Hubs
%, Synthetic Data
Browser ¢
Generation of realistic

synthetic datasets Directives " a) S‘ch_ools: 'Aﬁ_cxschwl
Information on Data Guidelines & policies, JRAIERTAL. ) f,{,';(*,“”,!"',‘r‘ il
. Sharing presented in a Health monitoring ELI)] s e
Saecific ; ; App (Activity, ynergies
Data sharing rules & lngrll(::: ;:):le‘ﬂc A OE .mmenda‘mn IN}:ﬁ—iljun‘ lix)crcicc) Information on
procedures, privacy ) ngine Seriois.G relevant EU
anonymisation & Biomarker Inventory ML tool for personalised erious Games associations.
traceability Obesity indicators & interventions Apps lo support . initiatives & key EU
metabolic biomarkers Risk Assessment Tool recommended interventions o j1aboearion o
) 1ntervention Library S8 Obesiiy-related risk (3™ Party Apps
]I} st ofl rccm]nmcnded estimator tool Ddugy_lqymvl:;\\l of 3("*[)::“'
i} esly e pa! ns 3“1 Pal’ 2 C(mtl'ib\l!ions additional PP‘ su Se-
Bio-Streams Lexicon l)eploy'z\em of 3 party quent to a validation
Relevant research 5 precedure)

publications & reports additional icols

Ecosystem Actors
A) Citizens / Public C) Health Care Proffesionals E) Under age Obesity Organisations () Food Industry
B) Schools, Youth / Community Centres D) Academia / Research Institutes  F) Technology providers / Indrustry ~ H) Policymakers / Regulatory Bodies

Figure 3: BIO-STREAMS Ecosystem Components

At the heart of the Intervention technologies are tools such as Al-driven mobile applications
designed to provide personalized health coaching. These applications offer tailored
recommendations for nutrition, physical activity, and mental well-being, incorporating
gamification features to engage users and sustain their interest. Real-time feedback
mechanisms further enhance user experience by providing immediate insights into meal
tracking, activity levels, and overall progress toward health goals. Complementing these tools
are educational platforms that serve both schools and families. Interactive modules integrate
health education into curricula, focusing on critical areas like nutrition and lifestyle
management, while parental resources empower families to create healthy environments at
home.

The technologies also extend their reach through community engagement tools that foster
social support networks and promote participation in regional health initiatives. Features such
as localized campaigns and geo-targeted notifications encourage users to engage with
community events and resources, fostering a shared commitment to health improvement.
Integration with wearable devices and sensors adds another dimension, enabling seamless
data capture and monitoring of health metrics like physical activity and heart rate. These
capabilities provide a comprehensive understanding of user behavior and health outcomes.

A key strength of the Intervention technologies lies in their ability to leverage data-driven
insights. Al and machine learning models analyze user data to identify patterns and provide
predictive recommendations for preventing weight gain or other health risks. This analytical
approach enhances personalization and ensures that interventions are grounded in robust
evidence. The technologies also contribute to the broader BIO-STREAMS ecosystem by
integrating with the biobank and Knowledge Hub. Data from the biobank refines algorithms
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and improves personalization, while the Knowledge Hub disseminates findings to
stakeholders, facilitating continuous improvement of intervention strategies.

To ensure sustainability and widespread adoption, the BIO-STREAMS project has devised
strategic exploitation pathways. Collaboration with educational institutions integrates the
technologies into health education programs, fostering long-term adoption among children and
adolescents. Partnerships with public health authorities and private organizations enable
deployment in community initiatives and corporate wellness programs. Additionally, the project
explores commercialization opportunities through subscription-based services or enterprise-
level solutions, balancing open access to essential features with revenue generation from
advanced capabilities.

The success of the Intervention technologies is continuously assessed through a
comprehensive monitoring framework. Key performance indicators include user engagement
metrics, behavioral outcomes, health impacts, and adoption rates among target groups such
as schools, families, and healthcare providers. This evaluative approach ensures that the
technologies remain effective, relevant, and responsive to user needs.

Looking ahead, the Intervention technologies are poised to evolve further, incorporating
advanced Al models for deeper personalization and predictive capabilities. Efforts to expand
cultural and linguistic adaptations will make the tools more accessible to diverse populations
across Europe. Emerging technologies such as virtual reality and augmented reality offer
exciting possibilities for immersive health education and interventions, while ongoing
adherence to regulatory and ethical standards maintains user trust and data security.

In summary, the BIO-STREAMS Intervention technologies represent a transformative
approach to combating childhood obesity. By combining personalized, data-driven solutions
with scalable implementation and integration within the broader project framework, these tools
are set to make a significant and lasting impact on public health across Europe and beyond.

3.2.4 Regulatory frameworks

The Regulatory framework developed within the BIO-STREAMS project establishes the
foundation for ensuring ethical, legal, and efficient management of health data and intervention
technologies. Childhood obesity interventions require a delicate balance between leveraging
sensitive health data and maintaining compliance with regulatory standards, particularly in a
landscape shaped by diverse legal requirements across European Union member states. This
framework addresses these challenges by providing clear guidelines and best practices for
data governance, ethical research, and stakeholder accountability.

Central to the Regulatory framework is its alignment with the General Data Protection
Regulation (GDPR), which serves as the cornerstone of data privacy and security across the
EU. The framework emphasizes the importance of obtaining informed consent,
pseudonymizing personal data, and adhering to strict data access controls. Each biobank hub
and intervention technology operates under these principles, ensuring that all personal and
health data are collected, stored, and processed in full compliance with GDPR requirements.
By prioritizing user trust and transparency, the framework fosters confidence among
participants, stakeholders, and regulatory bodies.

To further strengthen its robustness, the framework incorporates a Security Assurance
Framework (SAF) that outlines protocols for protecting data at every stage of its lifecycle. From
secure data transfer between biobank hubs to the use of encryption for data storage, the SAF
ensures that data integrity and confidentiality are preserved. Additionally, it defines
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mechanisms for monitoring data breaches, managing risks, and ensuring rapid response to
incidents, thereby safeguarding against unauthorized access or misuse.

The regulatory framework also establishes protocols for ethical research and innovation. It
ensures that all project activities align with the highest ethical standards, including those
outlined in the Declaration of Helsinki and EU-specific guidelines on biomedical research.
Independent ethical oversight committees review and approve all project methodologies,
particularly those involving human participants. This oversight guarantees that interventions
respect the dignity, rights, and welfare of participants, particularly children, who are the primary
focus of the BIO-STREAMS project.

Interoperability and standardization are integral components of the framework. The project
prioritizes the use of internationally recognized health data standards, such as HL7 FHIR (Fast
Healthcare Interoperability Resources), to ensure seamless data exchange across systems
and organizations. This approach not only enhances the scalability and usability of project
outputs but also facilitates collaboration with external stakeholders, including policymakers,
healthcare providers, and research institutions.

Stakeholder engagement is a critical element of the regulatory framework. The project actively
collaborates with legal experts, data protection officers, and public health authorities to ensure
the framework is comprehensive and adaptable to evolving regulatory landscapes. Training
programs and workshops are conducted to educate stakeholders on compliance requirements,
ethical considerations, and best practices for data use. By fostering a culture of accountability
and shared responsibility, the framework empowers stakeholders to adopt and implement BIO-
STREAMS solutions confidently and ethically.

Finally, the framework addresses the global context of childhood obesity and health data
governance. It positions BIO-STREAMS to contribute to international standardization efforts,
advocating for policies and practices that promote data-driven health interventions while
respecting privacy and ethical norms. By aligning with global initiatives, the project extends its
impact beyond Europe, contributing to a broader effort to combat childhood obesity and
improve public health systems worldwide.

In conclusion, the regulatory framework developed within the BIO-STREAMS project provides
a comprehensive, ethical, and compliant foundation for the collection, use, and dissemination
of health data and technologies. By prioritizing GDPR alignment, ethical standards,
interoperability, and stakeholder collaboration, the framework ensures that BIO-STREAMS
innovations are both impactful and sustainable, addressing childhood obesity with integrity and
effectiveness. This framework serves as a model for future health data initiatives, setting a
benchmark for responsible and transformative public health innovation.

3.3 Business Modelling

3.3.1 Market Analysis

Bio-Streams will proceed with the business model defining clear exploitation (Task 7.4), whilst
the research / academic partners have started to exploit the results through commercial
partnerships. Details are presented below (Fig.7).
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Figure 4: Business Model Canvas for the BIO-STREAMS Solution

The market analysis for BIO-STREAMS provides a comprehensive understanding of the
landscape in which the project operates, identifying opportunities, challenges, and the potential
for impact within the broader ecosystem of childhood obesity prevention and management.
This analysis considers demographic trends, market needs, key stakeholders, and competitive
positioning, offering a clear perspective on how the project’s innovations align with market
demands and can achieve long-term sustainability.

Market Context and Trends

Childhood obesity is a growing public health challenge, with rates increasing globally and
particularly across Europe. The World Health Organization (WHO) identifies childhood obesity
as one of the most serious public health issues of the 21st century, with over 41 million children
under five with overweight or obesity. In Europe, approximately one in three children with
overweight or obesity. The disease of obesity causes substantial economic burden on
healthcare systems and significant societal costs in terms of reduced quality of life and long-
term health outcomes.

In response to this crisis, there is a growing emphasis on preventive healthcare measures,
personalized health solutions, and community-based interventions. Digital health technologies,
including mobile applications, wearables, and Al-driven tools, are increasingly recognized as
critical enablers of scalable and effective interventions. The market for digital health solutions
targeting obesity is projected to grow significantly, driven by advancements in technology,
increased public awareness, and supportive policy frameworks.

The primary market segments for BIO-STREAMS include:

1. Healthcare providers: Clinics, hospitals, and healthcare professionals seeking
innovative tools to support patient care and obesity prevention initiatives. These
stakeholders benefit from access to the BIO-STREAMS Biobank, knowledge hub, and
intervention technologies.

2. Schools and educational institutions: Schools are pivotal in addressing childhood
obesity through education and structured interventions. BIO-STREAMS technologies,
such as educational modules and gamified health apps, offer tailored solutions for this
segment.
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3. Public health authorities and policymakers: Policymakers require evidence-based
tools and data to design and implement effective public health strategies. The insights
derived from the BIO-STREAMS biobank and Knowledge Hub align with their needs
for scalable and impactful interventions.

4. Parents, Caregivers and Families: As the primary caregivers, parents and guardians
as well as other caregivers are a critical audience for educational resources and
technologies that promote healthier lifestyles for children and adolescents.

5. Technology developers and industry partners: Companies in the digital health and
wellness industry represent a secondary target for partnerships to co-develop or
commercialize BIO-STREAMS technologies.

The competitive landscape includes existing digital health solutions, biobanking initiatives,
and intervention programs targeting obesity and related conditions. While many products focus
on adult populations or general fitness, BIO-STREAMS differentiates itself by addressing the
specific needs of childhood obesity through its integrated ecosystem of data, education, and
interventions. Its federated biobank model, ethical data governance framework, and advanced
Al-driven tools position it as a unique offering in a competitive market.

Several factors create favorable conditions - opportunities for BIO-STREAMS:

e Policy support: European initiatives like the EU’s Action Plan on Childhood Obesity
2014-2020 and the ongoing support for public health under Horizon Europe provide a
conducive policy environment.

e Technological advancements: Rapid growth in Al, machine learning, and data
analytics supports the development of innovative and scalable solutions.

e Demand for preventive healthcare: Growing awareness about childhood obesity
drives demand for early intervention and prevention-focused technologies.

Despite these opportunities, challenges that remain:

e Regulatory hurdles: Strict data protection laws, including GDPR, require robust
compliance measures, adding complexity to market entry.

e Fragmentation: Diverse healthcare systems and cultural differences across Europe
necessitate adaptable and localized solutions.

e Competition: Established players in the digital health space may compete for attention
and resources, requiring strategic positioning of BIO-STREAMS innovations.

To penetrate the market effectively, BIO-STREAMS employs a multi-faceted approach:

1. Partnerships: Collaboration with public health authorities, schools, and healthcare
providers facilitates early adoption and scale-up.

2. Pilot Programs: Demonstrating the effectiveness of technologies through targeted
pilots builds credibility and stakeholder trust.

3. Awareness Campaigns: Leveraging the Knowledge Hub and communication
strategies ensures the project reaches its target audiences effectively.

4. Commercialization: Exploring subscription-based services and licensing
opportunities generates revenue while maintaining accessibility for underserved
populations.
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BIO-STREAMS stands out as a comprehensive solution that integrates data-driven
insights, personalized interventions, and scalable technologies to address childhood
obesity. By bridging the gap between research and practical application, the project creates
value for stakeholders across the healthcare, education, and policy domains, positioning itself
as a transformative force in public health innovation.

The market analysis of the BIO-STREAMS project underscores the critical need and
substantial opportunity for BIO-STREAMS in the fight against childhood obesity. By aligning
with market trends, leveraging its unique strengths, and navigating challenges effectively, the
project is well-positioned to deliver impactful and sustainable solutions that improve public
health outcomes across Europe and beyond. This strategic market alignment ensures not only
the success of BIO-STREAMS but also its contribution to a healthier future for children
worldwide.

3.3.2 Business Models

The development of sustainable business models is crucial for ensuring the long-term viability
and impact of the BIO-STREAMS project. By aligning the project’s innovative outputs with
market needs and stakeholder value propositions, the business models provide pathways for
scaling, revenue generation, and continuous improvement. This section outlines the strategic
frameworks and approaches to monetizing and sustaining the BIO-STREAMS ecosystem.

BIO-STREAMS offers a suite of unique solutions that address pressing needs in childhood
obesity prevention and management. These include the federated biobank, the Knowledge
Hub, intervention technologies, and the regulatory framework. The core value proposition
lies in integrating personalized interventions, robust data-driven insights, and scalable digital
tools into a cohesive ecosystem that benefits stakeholders across the healthcare, education,
and policy domains.

The business models for BIO-STREAMS revolve around leveraging its innovative solutions to
create value for diverse stakeholders while ensuring financial sustainability. Key components
of these models include:

1. Freemium model: BIO-STREAMS employs a freemium approach to balance
accessibility and revenue generation. Core features of the Knowledge Hub, educational
resources, and intervention tools are offered for free to ensure widespread adoption
and societal impact. Advanced functionalities, such as tailored analytics, premium
intervention modules, and specialized reports, are made available through
subscription-based plans for institutions and organizations.

2. Subscription services: Healthcare providers, schools, and public health authorities
can subscribe to BIO-STREAMS services, including access to the Biobank for research
purposes, comprehensive analytics, and premium intervention tools. Subscription tiers
are designed to cater to the varying needs and budgets of stakeholders, ranging from
basic access for smaller organizations to advanced packages for larger institutions.

3. Licensing agreements: The intervention technologies and Al-driven tools developed
under BIO-STREAMS can be licensed to technology firms, healthcare organizations,
or app developers for further customization and integration into their existing solutions.
This model ensures scalability while generating revenue for ongoing maintenance and
innovation.
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4. Partnerships and sponsorships: Public-private partnerships with industry players,
such as healthcare providers, pharmaceutical companies, and technology firms, offer
opportunities to co-fund and co-develop BIO-STREAMS components. Additionally,
sponsorships from public health organizations or philanthropic entities can support
community engagement initiatives and localized campaigns.

5. Pay-Per-Use services: BIO-STREAMS can offer pay-per-use options for specific
features, such as one-time access to detailed analytics, customized data reports, or
participation in specialized workshops and training sessions. This model provides
flexibility for stakeholders who may not require full subscription services.

6. Grant and public funding: Given its alignment with public health goals, BIO-
STREAMS continues to seek funding from EU programs such as Horizon Europe, as
well as national grants, to support its ongoing development and scalability. Public
funding reinforces the project's non-commercial objectives, ensuring accessibility for
underserved populations.

7. Data monetization (ethically aligned): Anonymized and aggregated data from the
Biobank may be shared with research organizations and industry stakeholders under
strict ethical guidelines and data-sharing agreements. This approach supports
advancements in health research and generates revenue while maintaining compliance
with GDPR and other regulatory requirements.

The business models are tailored to meet the needs of distinct customer segments,
including:

e Healthcare providers: Hospitals, clinics, and practitioners benefit from tools and data
for personalized patient care and preventive health strategies.

e Educational institutions: Schools and educators leverage educational modules and
intervention tools to promote healthy behaviors among students.

e Public health authorities: Policymakers and government agencies use data-driven
insights to inform public health strategies and policies.

e Technology firms and developers: These stakeholders gain access to licensable
technologies for integration into their health and wellness solutions.

e Parents, Caregivers and Families: families benefit from tools and - to some extent -
data in implementing healthy habits.

Revenue streams for BIO-STREAMS are diverse, ensuring financial resilience and
sustainability. These include subscription fees, licensing revenues, sponsorships, pay-per-use
income, and grants. By combining these streams, the project mitigates financial risks and
fosters continuous innovation.

Scalability and Long-Term Viability

To ensure scalability, BIO-STREAMS leverages a modular approach to its solutions, allowing
stakeholders to adopt components that meet their specific needs. Regular updates, technical
support, and stakeholder feedback loops ensure the ecosystem evolves to remain relevant
and effective. Additionally, the integration of open-access elements with commercial offerings
fosters widespread adoption, establishing BIO-STREAMS as a cornerstone of childhood
obesity prevention across Europe.
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The business models for BIO-STREAMS are designed to balance social impact with financial
sustainability, creating a robust framework for scaling and long-term operation. By leveraging
diverse revenue streams and aligning with stakeholder needs, the project not only ensures its
own success but also contributes to a healthier future for children and communities. These
models position BIO-STREAMS as a leader in the digital health and public health innovation
landscape.

3.4 Annual Exploitation Workshops

Since the project’s start, partners have decided to organize exploitation workshops on an
annual basis and whenever possible,  following consortium meetings. These workshops are
a dynamic and integral part of the BIO-STREAMS strategy for maximizing the impact and
sustainability of its innovations. Through active stakeholder engagement, collaborative
discussions, and focused efforts to refine and implement exploitation pathways, these
workshops ensure that BIO-STREAMS delivers meaningful and lasting contributions to public
health, research, and policy. They exemplify the project’s commitment to fostering a culture of
collaboration and innovation, driving systemic change in the fight against childhood obesity.
In this regard, the first consortium’s exploitation workshop was held in April 2024 (M12) and
others are planned to be organised on an annual basis and whenever possible. Each workshop
is carefully structured to maximize stakeholder engagement and ensure productive
discussions. The key components of the workshops include:

e Presentations and demonstrations: The project team provides updates on the
progress, outcomes, and impact of BIO-STREAMS. Live demonstrations of intervention
technologies, the Knowledge Hub, and b iobank functionalities offer stakeholders a
hands-on understanding of the innovations.

e Stakeholder panels: Panels featuring representatives from healthcare, education,
policy, and technology sectors discuss the real-world applications, challenges, and
opportunities related to the project’s outputs.

e Interactive sessions: Breakout groups and interactive discussions allow stakeholders
to delve deeper into specific aspects of the project, such as regulatory compliance,
scalability, and market adoption strategies.

e Feedback collection: Structured mechanisms, such as surveys and facilitated
discussions, are used to gather stakeholder feedback on the exploitation plans,
business models, and technical implementations.

e Networking opportunities: Dedicated time for networking fosters collaborations and
partnerships among participants, enabling them to explore synergies and joint
initiatives.

These workshops actively engage a wide range of stakeholders to ensure diverse perspectives
and comprehensive input. Key participant groups include:

e Healthcare providers: Hospitals, clinics, and public health officials interested in
adopting BIO-STREAMS tools for patient care and prevention initiatives.

e Education Professionals and school Leaders: Representatives from schools and
educational organizations seeking to integrate health education tools into their
curricula.
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e Policymakers and authorities: Decision-makers focused on leveraging data-driven
insights for public health policy development.

e Technology developers: Companies and entrepreneurs exploring opportunities to
collaborate or license BIO-STREAMS technologies.

e Community organizations and NGOs: Groups working to combat childhood obesity
at the grassroots level.

The workshops are designed to deliver tangible outcomes that advance the exploitation of BIO-
STREAMS innovations, including:

e Refined exploitation strategies: Incorporating feedback from stakeholders to
enhance the feasibility and effectiveness of the exploitation pathways.

e Partnership agreements: Formalizing collaborations with stakeholders to co-develop
or scale project outputs.

e Market insights: Gaining a deeper understanding of market needs and emerging
opportunities to guide future developments.

e Awareness and adoption: Raising awareness among stakeholders about the
project’s tools and technologies, fostering early adoption.

The annual exploitation workshops also play a critical role in ensuring the sustainability of
BIO-STREAMS beyond the project’s lifecycle. By engaging stakeholders and building a
network of committed partners, these workshops establish a foundation for long-term
collaboration and impact. They also serve as a platform for disseminating lessons learned,
success stories, and best practices, contributing to the broader discourse on childhood obesity
prevention and public health innovation.
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4. Sustainability Plan

4.1 Objectives of the Sustainability Plan

The BIO-STREAMS sustainability plan has begun since the first day of the project’s start.
Having in mind the importance of such a plan in a RIA project, establishing new knowledge
and exploring new technologies and solutions, the partners have discussed the project’s plan
since the first day of its start. The sustainability plan for the BIO-STREAMS project is a strategic
framework designed to ensure that the project's innovations, outcomes, and impacts endure
well beyond its funded duration. By focusing on long-term viability, the plan aims to embed the
project's solutions into real-world contexts, enabling them to continue delivering value to
stakeholders and contributing to the overarching goal of reducing childhood obesity. Its
objectives collectively aim to embed the BIO-STREAMS project within the fabric of healthcare,
education, and public health systems.

The specific objectives of the sustainability plan include the following:
1. Ensuring Long-Term Operation of the BIO-STREAMS Ecosystem

A primary objective of the sustainability plan is to maintain and expand the core components
of the BIO-STREAMS ecosystem, including the biobank, Knowledge Hub, intervention
technologies, and regulatory framework. This involves creating operational and financial
structures that support the continued use, maintenance, and enhancement of these assets.

2. Fostering Stakeholder Ownership and Engagement

The plan seeks to actively involve key stakeholders, such as healthcare providers, educators,
policymakers, and community organizations, in the adoption and scaling of BIO-STREAMS
outputs. By promoting a sense of ownership and shared responsibility among stakeholders,
the sustainability plan ensures that the solutions remain relevant and effectively address local
and regional needs.

3. Promoting Scalability and Transferability

Scalability and transferability are essential for maximizing the impact of BIO-STREAMS. The
plan aims to adapt the project's solutions for use in diverse contexts, accounting for variations
in cultural, socioeconomic, and healthcare system conditions across Europe and beyond. This
includes developing modular and flexible tools that can be tailored to specific settings.

4. Securing Financial Viability

To ensure financial sustainability, the plan outlines strategies for generating revenue and
securing funding. These strategies include subscription-based models, licensing agreements,
partnerships, sponsorships, and continued access to public funding sources. The plan
emphasizes balancing commercial opportunities with accessibility to maintain the project's
commitment to social impact.

5. Building Capacity for Continuous Improvement

The sustainability plan aims to create mechanisms for continuous learning and innovation. This
includes establishing feedback loops with stakeholders, investing in capacity-building
programs, and maintaining a dedicated team to oversee the ongoing development and
refinement of BIO-STREAMS tools and methodologies.
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6. Aligning with Policy and Regulatory Frameworks

Ensuring alignment with existing and emerging policy and regulatory standards is a critical
objective of the sustainability plan. By maintaining compliance with GDPR and other legal
requirements, the project fosters trust and credibility among stakeholders while supporting
broader public health and data governance goals.

7. Contributing to Broader Health and Research Agendas

The plan positions BIO-STREAMS as a key contributor to European and global health
initiatives aimed at combating childhood obesity and improving public health systems. By
aligning with broader agendas, such as the Sustainable Development Goals (SDGs) and the
EU Action Plan on Childhood Obesity, the project strengthens its relevance and impact.

8. Facilitating Knowledge Dissemination and Impact Assessment

A sustainable impact requires ongoing dissemination of knowledge and evidence generated
by BIO-STREAMS. The plan prioritizes activities such as publishing research findings, sharing
best practices, and conducting impact assessments to demonstrate the value of the project’s
solutions and inspire further adoption and replication.

9. Creating Synergies Through Collaboration

The sustainability plan aims to forge strong partnerships with academic institutions, technology
developers, industry players, and community organizations. By building a collaborative
network, BIO-STREAMS ensures a dynamic exchange of knowledge, resources, and
innovations that enhance its long-term relevance and effectiveness.

By addressing operational, financial, and strategic dimensions of sustainability, the plan
ensures that the project's innovations continue to deliver measurable benefits, support
evidence-based policies, and inspire future advancements in the prevention and management
of childhood obesity. This comprehensive approach guarantees that BIO-STREAMS will
remain a valuable and impactful resource for years to come.

4.2 Long-term Vision for BIO-STREAMS

BIO-STREAMS  constitutes a holistic solution addressing all checkpoints on a) health data
management, b) knowledge handling, c¢) risk assessment, d) prevention & healthy-living
interventions and e) community awareness & mobilization. Bio-Streams mobilises a
diverse group of partners with clear in-project duties to design, create and deploy the following
in multiple settings involving 7 hospitals in 6 EU countries & 5 school sites in 5 EU
countries.

The long-term vision for BIO-STREAMS is to establish a transformative and sustainable
framework for combating childhood obesity by integrating cutting-edge technologies, data-
driven insights, and collaborative strategies into health, education, and policy ecosystems. This
vision is anchored in the project’'s commitment to creating lasting societal impact, advancing
scientific research, and fostering a culture of health and wellness among children and their
communities.

1. Becoming an EU model for obesity prevention

BIO-STREAMS aspires to become a European and even a global benchmark for childhood
obesity prevention by providing an end-to-end solution that addresses the multifaceted nature
of the issue. Through its federated biobank, Knowledge Hub, intervention technologies, and
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regulatory framework, the project aims to deliver scalable and evidence-based approaches
that can be adopted and adapted worldwide. By aligning with international health initiatives
such as the WHO Global Action Plan on Childhood Obesity and the UN Sustainable
Development Goals, BIO-STREAMS envisions contributing to a European and even a global
movement toward healthier generations.

2. Establishing a federated data network for lifelong health

The federated Biobank developed by BIO-STREAMS is envisioned as a cornerstone of a
broader, interconnected network of health data resources that extend beyond childhood
obesity. Over time, this network could evolve to encompass data related to other public health
challenges, providing a comprehensive resource for longitudinal research and precision health
initiatives. By maintaining the highest standards of data privacy and ethical governance, BIO-
STREAMS aims to build trust and encourage broad participation from diverse stakeholders,
ensuring the network’s relevance and utility for decades to come.

3. Driving innovation in personalized health interventions

BIO-STREAMS envisions a future where personalized health interventions become the
standard for preventing and managing childhood obesity. The project’s Al-driven technologies
and behavior-focused tools are designed to evolve with advancements in machine learning,
wearable devices, and health informatics. These technologies will continually refine their
capabilities to offer more precise, effective, and engaging interventions tailored to individual
needs. By fostering partnerships with technology developers, the project will remain at the
forefront of innovation, ensuring its solutions are both cutting-edge and practical.

4. Embedding health education into social systems

In its long-term vision, BIO-STREAMS seeks to embed health education into the fabric of social
systems, particularly in schools and communities. The project aims to create a culture of
awareness and proactive health management by integrating its educational tools and
resources into curricula and community programs. By empowering educators, parents, and
policymakers with actionable knowledge, BIO-STREAMS envisions a future where children
grow up in environments that actively promote and sustain healthy lifestyles.

5. Influencing policy and guiding public health strategies

BIO-STREAMS aims to play a pivotal role in shaping public health policies and strategies
related to childhood obesity. By providing robust, data-driven evidence through its Knowledge
Hub and Biobank, the project seeks to guide policymakers in developing effective, equitable,
and sustainable interventions. In the long term, BIO-STREAMS aspires to be recognized as a
trusted advisor and resource for governments and organizations working to address public
health challenges.

6. Fostering a collaborative ecosystem for change

The project’s long-term vision includes building a collaborative ecosystem where diverse
stakeholders—from researchers and healthcare providers to educators, policymakers, and
technology developers—work together to combat childhood obesity. This ecosystem will
facilitate the exchange of ideas, resources, and innovations, ensuring that BIO-STREAMS
remains adaptable and relevant as societal needs and technological capabilities evolve.

7. Ensuring financial and operational sustainability

To achieve its long-term goals, BIO-STREAMS is committed to establishing sustainable
financial and operational models. By diversifying revenue streams, forming strategic
partnerships, and continually demonstrating the value of its solutions, the project will ensure
the resources and infrastructure needed to sustain its impact over time. A focus on accessibility
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and inclusivity will ensure that the benefits of BIO-STREAMS are available to all, regardless of
socioeconomic status or geographic location.

The long-term vision for BIO-STREAMS is ambitious yet achievable, aiming to redefine how
childhood obesity is prevented and managed through an integrated, data-driven, and
collaborative approach. By creating a robust and adaptable ecosystem that aligns with evolving
societal and technological landscapes, BIO-STREAMS aspires to leave a lasting legacy in
public health, empowering future generations to lead healthier lives. This vision serves as a
guiding framework for the project’s ongoing development and its commitment to creating a
healthier and more equitable world.

4.3 Key Sustainability Activities

4.3.1 Maintenance and Support Costs

The sustainability and operational success of BIO-STREAMS depend significantly on well-
structured maintenance and support cost management. Since the beginning of the project, the
consortium partners have adopted a comprehensive plan for ensuring the platform's
functionality and long-term utility while addressing the evolving demands of stakeholders.

The cost components (maintenance and support costs) of BIO-STREAMS are categorized into
several key areas:

1. Technical infrastructure: Regular updates, upgrades, and the upkeep of servers and
high-performance computing nodes form the backbone of operational stability. Costs
include hardware replacements, system software updates, and integration of new
computational tools to meet growing research demands.

2. Data management: Costs for maintaining the Bio-Streams Biobank and associated
knowledge hubs are critical. This includes data curation, harmonization, and storage in
compliance with regulatory standards like GDPR. These activities ensure high-quality
reliable datasets for stakeholders.

3. Personnel: A dedicated team for technical support, data governance, and user training
is essential. Personnel costs encompass salaries for engineers, data scientists,
regulatory experts, and customer support personnel.

4. Operational overheads: Licensing fees, cloud storage costs, and cybersecurity
measures to protect sensitive data are key recurring expenses.

5. User support: A help desk service for technical support and user inquiries forms an
integral part of user engagement and satisfaction. It includes handling system
troubleshooting and providing hands-on training for new users.

Funding mechanisms
BIO-STREAMS ensures financial viability through a fee-for-service model:

e User fees: Fees for accessing computational resources, datasets, and biobank
materials are structured to cover maintenance and overheads. Commercial users may
incur higher fees compared to academic users to subsidize open-access resources for
non-commercial use.
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e Grants and donations: Continued support from research grants and philanthropic
contributions adds financial stability. These sources may also fund new feature
developments or expansions.

e Partnerships and collaborations: Strategic partnerships with healthcare institutions
and industry stakeholders provide additional revenue streams, enabling a cost-sharing
mechanism for infrastructure development and maintenance.

Long-term considerations

The sustainability framework for BIO-STREAMS also anticipates future technological
advancements and scalability requirements. Predictive budget planning includes:

e Allocating reserves for emerging technologies.
e Establishing a contingency fund for unexpected expenses.
e Regular audits to optimize resource allocation and ensure cost efficiency.

This structured approach to maintenance and support costs not only safeguards the day-to-
day operations of BIO-STREAMS but also positions it as a robust and forward-looking platform
for childhood obesity research and intervention.

4.3.2 Revenue Streams and Financial Planning

The long-term sustainability of the BIO-STREAMS platform will be ensured by a robust
financial framework. By diversifying revenue streams and implementing comprehensive
financial planning, the project ensures that its operations remain viable while delivering value
to its stakeholders. This section outlines the primary sources of revenue and the financial
strategies that underpin the platform'’s sustainability.

The Revenue streams can be found through:

1. Subscription services: BIO-STREAMS employs a subscription-based model to
provide stakeholders with access to premium features and services. These include
advanced analytics tools, tailored intervention technologies, and access to specialized
datasets within the BIO-STREAMS biobank and Knowledge Hub. Subscription tiers are
structured to accommodate the needs of different user groups:

— Basic tier: Affordable access for small-scale organizations, researchers, and
educational institutions.

— Premium tier: Comprehensive access to advanced features for large healthcare
providers, research institutions, and policymakers.

2. Licensing agreements: BIO-STREAMS offers licensing opportunities for its
intervention technologies and Al-driven tools. Healthcare organizations, technology
developers, and industry partners can integrate these tools into their existing systems
under licensing agreements. This provides a steady revenue stream while expanding
the reach and impact of the platform's innovations.

3. Pay-Per-Use services: Some BIO-STREAMS features, such as custom data queries,
detailed analytics reports, and one-time access to specialized tools, are offered on a
pay-per-use basis. This model caters to stakeholders with specific, short-term needs
and generates incremental revenue without requiring a full subscription.

4. Public and private partnerships: Partnerships with public health authorities,
academic institutions, and private companies play a key role in funding BIO-STREAMS.
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These collaborations often involve co-development projects, co-funding of research
initiatives, and shared use of resources, contributing to both revenue generation and
cost-sharing.

5. Grant funding: BIO-STREAMS actively pursues funding opportunities from national
and EU-level research grants, such as Horizon Europe. These grants support ongoing
research and development efforts, allowing the platform to evolve and remain at the
forefront of obesity prevention and management.

6. Corporate sponsorships: Sponsorship agreements with companies, particularly
those in the healthcare, fithess, and nutrition sectors, provide additional revenue
streams. These partnerships also enable collaborative campaigns to raise awareness
about childhood obesity and promote healthy lifestyles.

7. Educational and training programs: BIO-STREAMS organizes workshops, training
sessions, and certification programs for educators, healthcare professionals, and
policymakers. Revenue from these programs supports the platform’s sustainability
while building capacity among stakeholders.

The Financial planning can be conducted with:

1. Operational cost management: BIO-STREAMS implements rigorous cost control
measures to optimize resource allocation. Regular audits and budget reviews ensure
that operational expenses, such as maintenance, personnel, and infrastructure, are
effectively managed. Predictive financial modeling helps anticipate future expenses
and aligns them with revenue projections.

2. Revenue diversification: Diversifying revenue streams minimizes dependency on any
single funding source. By combining subscription fees, licensing agreements, and
grants, BIO-STREAMS ensures financial resilience and adaptability to changing market
dynamics.

3. Reserve fund allocation: A portion of the revenue is allocated to a reserve fund to
address unforeseen expenses, such as urgent infrastructure upgrades or emerging
compliance requirements. This ensures the platform's stability and readiness to tackle
challenges.

4. Reinvestment in innovation: BIO-STREAMS reinvests a significant portion of its
revenue into research and development to maintain its competitive edge. Continuous
innovation ensures that the platform remains relevant, effective, and aligned with the
latest technological advancements and market needs.

5. Scalability and expansion planning: Financial strategies are designed to support the
scalability of the platform. This includes investments in cloud-based infrastructure,
modular tool development, and the localization of solutions to address regional
differences across Europe and beyond.

6. Stakeholder collaboration: Transparent financial planning involves engaging
stakeholders to align on cost-sharing models, revenue strategies, and the reinvestment
of funds into shared goals. Collaboration fosters trust and encourages broader adoption
of BIO-STREAMS solutions.

The Long-term financial goals of the project are:

BIO-STREAMS’ financial planning is guided by its long-term vision to become a self-sustaining
platform. Key goals include:

e Establishing a predictable revenue base through subscriptions and partnerships.
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e Maintaining a balance between accessibility and financial viability, ensuring that
underserved populations can benefit from the platform’s tools.

e Expanding revenue streams to support continuous innovation and the development of
new features.

By leveraging diverse funding sources and implementing sound financial management
practices, the project positions itself as a reliable and transformative resource in the fight
against childhood obesity, delivering value to its stakeholders while achieving financial stability.

4.4 Stakeholder Engagement

4.4.1 Target Groups

A plethora of target groups have been identified for Bio-Streams adoption: (A) Citizens
(including children); (B) Schools & supportive environments (youth & community centres); (C)
Obesity-related healthcare professionals (clinicians, nutritionists etc.); (D) Research institutes
& academia; (E) Childhood obesity organizations & NGOs; (F) Industries & technological
providers; (G) Food industry; (H) Policy makers & regulatory bodies. The success of the BIO-
STREAMS project hinges on its ability to address the specific needs and challenges of its
diverse target groups. These groups represent key stakeholders who are critical to the
adoption, implementation, and sustained impact of the project’s solutions. ldentifying and
engaging these target groups ensures that the project’s innovations are accessible, effective,
and aligned with their needs.

1. Healthcare Providers including hospitals, clinics, and individual practitioners, are a primary
target group for BIO-STREAMS. These stakeholders are directly involved in managing and
preventing childhood obesity and can leverage the project's tools, such as the Biobank,
Knowledge Hub, and intervention technologies, to deliver personalized care. By integrating
BIO-STREAMS solutions into their practices, healthcare providers can enhance patient
outcomes, streamline data-driven decision-making, and implement evidence-based
interventions.

2. Educational Institutions such as schools and educational organizations play a crucial role
in promoting healthy behaviors among children. As a target group, educators and school
administrators benefit from access to BIO-STREAMS’ educational resources and intervention
tools designed to raise awareness and foster healthy habits in students. By embedding these
tools into curricula and school programs, educational institutions can become active
participants in the fight against childhood obesity.

3. Policymakers and Public Health Authorities are essential for scaling and sustaining BIO-
STREAMS solutions at the systemic level. These stakeholders require data-driven insights,
policy recommendations, and regulatory frameworks to develop and implement effective public
health strategies. The Knowledge Hub and b iobank provide them with the resources needed
to address the broader societal and economic impacts of childhood obesity.

4. Parents, caregivers and families are the primary educators, parents and families are
integral to fostering a supportive environment for children to adopt and maintain healthy
behaviors. BIO-STREAMS offers user-friendly tools and resources to empower families with
the knowledge and skills needed to make informed decisions about nutrition, physical activity,
and lifestyle management. By addressing the needs of parents and families, the project
ensures that its interventions are practical, relatable, and sustainable at the household level.
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5. Researchers and academics are a key target group for advancing scientific understanding
of childhood obesity. BIO-STREAMS provides them with access to high-quality, harmonized
datasets through the Biobank, enabling innovative research and the development of new
intervention strategies. This group also plays a critical role in validating the project’s
methodologies and outcomes, contributing to its credibility and impact.

6. Technology developers and industry partners are pivotal in extending the reach and
scalability of BIO-STREAMS solutions. This target group can leverage the project’s
intervention technologies, data analytics tools, and Al-driven applications for integration into
broader health and wellness platforms. Industry partnerships also facilitate co-development
opportunities and commercialization of BIO-STREAMS innovations, ensuring long-term
sustainability.

7. Community organizations and NGOs are instrumental in implementing localized obesity
prevention programs. BIO-STREAMS provides these groups with tools and data to design and
deliver tailored interventions that address the unique needs of specific communities. Their
grassroots approach ensures that the project’s solutions reach underserved and vulnerable
populations.

8. Children and adolescents being the ultimate beneficiaries, are at the heart of the BIO-
STREAMS project. The intervention technologies and educational tools are specifically
designed to engage young audiences through gamification, interactive learning, and user-
friendly interfaces. By directly addressing this group, the project aims to instill lifelong healthy
habits and reduce the prevalence of childhood obesity.

4.4.2 Engagement Strategies

To maximize impact, BIO-STREAMS employs tailored engagement strategies for each
target group:

e Healthcare Providers: Provide training, resources, and support for integrating tools
into clinical workflows.

e Educational Institutions: Develop partnerships to incorporate health education into
school programs.

e Policymakers: Share policy briefs, insights, and evidence-based recommendations.

e Parents, Caregivers and Families: Deliver user-friendly apps, guides, and community
resources.

e Researchers: Offer access to datasets and collaborative research opportunities.

e Technology Developers: Foster co-development partnerships and licensing
agreements.

e Community Organizations: Support localized programs with data, tools, and training.

The diverse target groups of BIO-STREAMS reflect the multifaceted nature of childhood
obesity and the need for collaborative, cross-sectoral approaches to its prevention and
management. By addressing the unique needs and priorities of these stakeholders, the project
ensures that its solutions are practical, impactful, and sustainable, contributing to healthier
communities and improved public health outcomes across Europe and beyond.
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5. Standardisation Contributions

5.1 Planning and Implementation

Standardization is a fundamental aspect of the BIO-STREAMS project, ensuring that its
methodologies, tools, and outputs are interoperable, scalable, and aligned with existing and
emerging global standards. By contributing to standardization efforts, BIO-STREAMS
facilitates the adoption and integration of its solutions across diverse healthcare, educational,
and policy systems, enhancing their impact and sustainability.

The standardization contributions of BIO-STREAMS aim to:

1. Enhance interoperability: Establish a common framework that allows seamless data
exchange and integration among different systems and stakeholders.

2. Support scalability: Enable the solutions to be adopted across various regions,
institutions, and contexts without significant modification.

3. Ensure compliance: Align with regulatory requirements such as GDPR, ensuring
ethical and lawful use of health data.

4. Drive innovation: Promote the adoption of cutting-edge technologies while ensuring
they are compatible with existing standards.

5. Foster trust: Build confidence among stakeholders by demonstrating adherence to
recognized standards and best practices.

Areas of standardization
BIO-STREAMS focuses on contributing to standardization in the following areas:

e Health data standards: Adopting and promoting standards like HL7 FHIR (Fast
Healthcare Interoperability Resources) for health data exchange and integration.

e Ethical and regulatory frameworks: Ensuring compliance with GDPR and other
ethical guidelines for health research and intervention.

e Biobanking practices: Standardizing biobank operations, including data curation,
storage, and retrieval processes.

e Intervention technologies: Defining technical standards for Al-driven tools and digital
health applications to ensure compatibility and usability.

The planning and implementation of BIO-STREAMS’ standardization contributions follow a
structured, phased approach to ensure effectiveness and alignment with the project's goals
and stakeholder needs.

Phase 1: Assessment and alignment

The first phase involves a comprehensive assessment of existing standards and identifying
gaps or opportunities for contributions. This includes:

e Mapping existing standards relevant to biobanking, data management, and digital
health.

e Analyzing alignment with regional and international regulatory frameworks.
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e Engaging with standardization bodies and working groups to identify collaborative
opportunities.

Phase 2: Development and integration

The second phase focuses on developing and integrating standards into the BIO-STREAMS
ecosystem. Key activities include:

e Designing interoperable data models and APIs based on HL7 FHIR and other relevant
standards.

e Creating standardized protocols for data governance, security, and ethical compliance.

e Developing modular and adaptable intervention technologies that adhere to usability
and technical standards.

Phase 3: Validation and testing

Once standards are implemented, they undergo rigorous validation and testing to ensure
effectiveness and usability. This phase includes:

e Pilot testing standardized solutions in clinical, educational, and community settings.
e Collecting stakeholder feedback to refine and improve standards.
e Ensuring interoperability through cross-platform testing and benchmarking.

Phase 4: Dissemination and advocacy

The final phase involves disseminating standardization contributions and advocating for their
adoption. Activities include:

e Publishing guidelines, protocols, and best practices developed within BIO-STREAMS.

e Organizing workshops and webinars to train stakeholders on implementing and using
standardized tools.

e Collaborating with international standardization bodies to promote the uptake of BIO-
STREAMS contributions.

Stakeholder Engagement in Standardization

BIO-STREAMS actively engages a wide range of stakeholders in its standardization efforts to
ensure relevance and alignment with real-world needs. Key stakeholders include:

e Healthcare providers and researchers: To validate health data standards and ensure
usability in clinical and academic contexts.

e Technology developers: To integrate technical standards into intervention tools and
applications.

e Policymakers and regulators: To align with policy objectives and regulatory
requirements.

e Community organizations and educators: To ensure that standards address
grassroots needs and are adaptable to diverse environments.
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Monitoring and Continuous Improvement

To maintain relevance and effectiveness, BIO-STREAMS incorporates a continuous
monitoring and improvement process for its standardization contributions. This involves:

e Periodic reviews of emerging standards and technologies.
e Updating BIO-STREAMS tools and protocols to align with new developments.

e Encouraging stakeholder feedback to identify areas for enhancement.

5.2 Contributions to Standard Development Organizations
(SDOs)

BIO-STREAMS actively engages with Standard Development Organizations (SDOs) to
contribute to the creation, refinement, and adoption of international standards that enhance
interoperability, scalability, and compliance in health data management, biobanking, and digital
health interventions. Its active involvement with Standard Development Organizations ensures
that its solutions are not only compliant with existing standards but also help shape the future
of health data management and digital health.

By aligning with SDOs, BIO-STREAMS ensures that its outputs are robust, widely applicable,
and integrated seamlessly into global health ecosystems.

The primary objectives of BIO-STREAMS’ contributions to SDOs include:

1. Advancing health data interoperability: Collaborating with SDOs to develop or refine
standards that facilitate seamless data sharing and integration across healthcare
systems, research institutions, and educational platforms.

2. Promoting ethical and regulatory alignment: Supporting the development of ethical
frameworks and regulatory standards that align with international guidelines, ensuring
that health data management complies with legal and ethical requirements.

3. Enhancing biobank standardization: Contributing to best practices for biobank
operations, including data curation, sample storage, and data sharing, to support
research and intervention efforts.

4. Standardizing digital health solutions: Working with SDOs to establish technical and
usability standards for Al-driven tools and digital health applications to ensure
accessibility, security, and effectiveness.

BIO-STREAMS focuses its contributions on the following key SDOs:
1. Health Level Seven International (HL7):

— BIO-STREAMS adopts and promotes HL7’s FHIR (Fast Healthcare Interoperability
Resources) standard, contributing to its refinement through use case feedback and
practical applications in the project.

— Collaboration with HL7 working groups ensures that the biobank and Knowledge Hub
are compliant with FHIR-based data exchange protocols, enhancing global
interoperability.
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2. International Organization for Standardization (ISO):

— Contributions include the development and adoption of standards related to health
informatics, biobanking, and data governance.

— BIO-STREAMS provides insights and case studies to ISO technical committees (e.g.,
ISO/TC 276 on Biotechnology) to inform standards for biobank operations and ethical
compliance.

3. European Committee for Standardization (CEN):

- The project collaborates with CEN to align its biobank and intervention technologies with
European standards for health data management and digital health.

— Contributions include feedback on CEN/TC 251 standards related to health informatics.
4. Global Alliance for Genomics and Health (GA4GH):

— Through its federated biobank model, BIO-STREAMS supports GA4GH initiatives for
developing frameworks that enhance the sharing and accessibility of genomic and
health data.

- Contributions focus on practical applications of GA4GH’s data governance and security
standards.

5. Open Geospatial Consortium (OGC):

- BIO-STREAMS integrates geographic data into its intervention tools and contributes to
the standardization of spatial data formats and APIs to support localized health
interventions.

BIO-STREAMS employs a multi-pronged strategy to maximize its impact on SDOs:
1. Active participation in SDO working groups:

— Project representatives engage in working groups, committees, and technical
discussions to share insights, propose new standards, and refine existing ones.

— Participation in HL7, ISO, and CEN committees ensures that BIO-STREAMS
contributes directly to the development of relevant standards.

2. Providing Practical Use Cases:

— BIO-STREAMS shares use cases, pilot results, and feedback from its tools and systems
to inform standard development processes, ensuring real-world applicability and
effectiveness.

— These contributions help SDOs address gaps and challenges in existing standards.
3. Collaborative Research and Advocacy:

- The project partners with other stakeholders, including academic institutions, public
health authorities, and industry players, to advocate for the adoption of standardized
practices.

— Collaborative efforts amplify BIO-STREAMS’ voice in the standardization ecosystem.

4. Dissemination of Knowledge and Best Practices:

— BIO-STREAMS organizes workshops, webinars, and publications to disseminate
insights gained from its standardization efforts, promoting the adoption of SDO-
developed standards.
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The contributions of BIO-STREAMS to SDOs are expected to yield the following outcomes:

e Development of interoperable and scalable solutions that enhance global collaboration
in childhood obesity prevention and management.

e Strengthened ethical and regulatory frameworks that build trust among stakeholders
and ensure responsible data use.

e Increased alignment of digital health tools and biobank operations with international
standards, enhancing their usability and acceptance.

By contributing to the development of globally recognized standards, the project enhances its
impact, scalability, and sustainability while fostering a culture of innovation and collaboration
in the global health ecosystem.

5.3 Pre-Standardization Interest Groups

Pre-standardization interest groups play a pivotal role in the BIO-STREAMS project by serving
as collaborative platforms for exploring, refining, and validating concepts before formal
standardization efforts. These groups bring together key stakeholders, including researchers,
healthcare providers, policymakers, and industry representatives, to discuss emerging needs,
identify gaps, and develop consensus on best practices and methodologies. By engaging with
these groups, BIO-STREAMS ensures that its innovations are aligned with real-world
requirements and ready for formal standardization processes.

The primary objectives of engaging with pre-standardization interest groups include:
1. Exploring emerging challenges and opportunities:

— ldentify and address challenges in biobanking, health data interoperability, and digital
health that are not yet covered by existing standards.

— Explore opportunities for integrating new technologies, such as Al and wearable
devices, into healthcare and educational frameworks.

2. Building consensus among stakeholders:

— Facilitate discussions to align diverse perspectives and priorities across sectors.

- Establish preliminary agreements on methodologies, data models, and ethical
guidelines that can form the basis of future standards.

3. Testing and validating concepts:

— Use pilot studies, case studies, and simulated scenarios to validate proposed
frameworks and approaches.

— Gather feedback from stakeholders to refine and improve methodologies before
submitting them to formal standardization bodies.

4. Accelerating standard development:

— Pre-standardization activities streamline the formal standardization process by
addressing foundational issues and building a strong case for the adoption of new
standards.

The pre-standardization interest groups for BIO-STREAMS focus on the following areas:
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1. Federated biobanking practices:

— Develop guidelines for harmonizing data across decentralized biobank hubs, ensuring
data quality, interoperability, and compliance with ethical standards.

— Address challenges in cross-border data sharing and regulatory alignment.
2. Health Data Interoperability:

— Explore the integration of HL7 FHIR (Fast Healthcare Interoperability Resources) and
other standards into the BIO-STREAMS ecosystem.

— Define data models and APIs for seamless data exchange among stakeholders.
3. Digital health technologies:

— Discuss usability, accessibility, and technical requirements for Al-driven intervention
tools and mobile applications.

— Identify standardization needs for wearable device integration and real-time health
monitoring.

4. Ethical and regulatory frameworks:

— Establish pre-standardization guidelines for informed consent, data anonymization, and
secure data storage.

- Collaborate on defining best practices for ethical governance in biobanking and digital
health.

BIO-STREAMS engages with pre-standardization interest groups through the following
mechanisms:

1. Workshops and roundtables:

— Organize workshops to bring together stakeholders and facilitate in-depth discussions
on key topics.

— Use roundtables to foster collaborative brainstorming and consensus-building.
2. Collaborative research projects:

— Partner with academic institutions, industry leaders, and public health organizations to
conduct research that informs pre-standardization efforts.

— Publish findings to provide evidence-based insights for future standards.
3. Stakeholder networks:

— Leverage existing networks and partnerships to engage diverse perspectives and
ensure inclusivity in pre-standardization discussions.

— Actively involve representatives from underrepresented regions and groups to address
global challenges.

4. Feedback and iterative development:

— Gather feedback from stakeholders through surveys, focus groups, and pilot studies.

— Use an iterative approach to refine pre-standardization outputs based on stakeholder
input.
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The engagement with pre-standardization interest groups is expected to produce the
following outcomes:

1. Preliminary frameworks and guidelines:

— Develop draft protocols and methodologies for biobanking, data interoperability, and
digital health technologies.

— Align these frameworks with the practical needs of stakeholders and emerging industry
trends.

2. Stakeholder buy-in and support:

— Build consensus and foster stakeholder confidence in proposed standards, increasing
the likelihood of adoption.

— Create a strong foundation for transitioning pre-standardization outputs to formal
standardization bodies.

3. Knowledge dissemination:

— Share findings and best practices through publications, conferences, and workshops,
contributing to the broader discourse on health data management and childhood obesity
prevention.

4. Acceleration of forma standardization:

— Reduce time-to-adoption for new standards by addressing foundational issues and
gathering evidence during the pre-standardization phase.

Pre-standardization interest groups are integral to the success of BIO-STREAMS, providing a
collaborative space to address emerging challenges, build consensus, and lay the groundwork
for formal standardization. By engaging with these groups, the project ensures that its
innovations are practical, relevant, and aligned with stakeholder needs, positioning them for
widespread adoption and impact in the fight against childhood obesity.

Co-funded by

the European Union Page 45 of 72 © 2023-2027 BIO-STREAMS




BIO-STREAMS Project - D7.4: Scale Up & Sustainability (v1.0) Q{ BIO-STREAMS

6. Intellectual Property Rights (IPR) Management

6.1 Ownership and Access to Knowledge

The BIO-STREAMS project emphasizes a balanced and structured approach to ownership
and access to the knowledge generated during its implementation. This approach ensures that
project results are effectively shared among stakeholders while safeguarding intellectual
property and adhering to ethical and legal frameworks. Ownership and access policies are
designed to foster collaboration, maximize impact, and support the long-term sustainability of
project outcomes.

Ownership of the knowledge generated through BIO-STREAMS activities is governed by the
principles outlined in the Grant Agreement and Consortium Agreement. These documents
define the rights and responsibilities of each partner in relation to intellectual property, ensuring
clarity and fairness in the management of project outputs.

1. Knowledge creators: Knowledge developed by individual partners during the project
remains their property unless otherwise agreed. Jointly created knowledge is co-
owned, with terms defined in collaboration among contributing partners.

2. Protection of Intellectual Property (IP): All exploitable results are subject to
intellectual property protection where appropriate, including patents, copyrights, or
trademarks. The partners are committed to pursuing IP protection to enhance the
commercial and societal value of the innovations.

3. Data governance: Data collected and managed within the BIO-STREAMS Biobank
and Knowledge Hub is governed by strict protocols to ensure security, privacy, and
compliance with regulations such as the General Data Protection Regulation (GDPR).

The project promotes access to knowledge and more specifically open access to its findings
and results while considering the need to protect sensitive information and intellectual property.
Access policies are structured to balance transparency and innovation with legal and
commercial considerations.

1. Open Access publications: BIO-STREAMS ensures that all peer-reviewed scientific
publications resulting from the project are made openly accessible, in line with Horizon
Europe requirements. This approach supports knowledge dissemination and fosters
research collaboration. It is worth mentioning that WP7 leaders have created Zenodo,
a repository funded by the European Commission, built and operated by CERN and
OpenAlRE, to ensure full availability of Open Science. Thus, the scientific members of
the consortium will upload publications as they become available

2. Access to Data:

— Public data: Non-sensitive and aggregated data are made available to stakeholders,
including researchers, policymakers, and the general public, through the BIO-
STREAMS Knowledge Hub.

— Controlled access: Access to sensitive or proprietary data is granted under specific
conditions, such as data-sharing agreements, ensuring compliance with ethical and
legal frameworks.

3. Collaborative access: Stakeholders, including academic institutions, public health
authorities, and technology developers, are encouraged to engage with BIO-
STREAMS outputs under collaborative arrangements. These collaborations often
include licensing agreements or partnerships that define access terms.

Co-funded by

the European Union Page 46 of 72 © 2023-2027 BIO-STREAMS



https://zenodo.org/

BIO-STREAMS Project - D7.4: Scale Up & Sustainability (v1.0) Q{ BIO-STREAMS

4. Educational and training resources: The project disseminates educational tools and
training materials to support knowledge transfer and capacity-building among
educators, healthcare providers, and policymakers.

BIO-STREAMS adheres to stringent ethical standards to ensure that knowledge ownership
and access policies are equitable, inclusive, and transparent. Key ethical considerations
include:

e Respect for contributors: Acknowledging the contributions of all partners and
stakeholders in publications and presentations.

e Privacy and security: Safeguarding the privacy and confidentiality of individuals
whose data are included in the Biobank.

e Equity in access: Ensuring that low-resource stakeholders, such as schools in
underserved regions, have equitable access to knowledge and tools.

BIO-STREAMS envisions creating a legacy of shared knowledge that continues to inform
and benefit stakeholders beyond the project’s lifecycle. This includes:

e Establishing partnerships with research institutions and industry to ensure the ongoing
application of project outputs.

e Promoting the integration of BIO-STREAMS findings into public health policies and
educational curricula.

e Supporting the development of new projects and initiatives inspired by BIO-STREAMS’
achievements.

BIO-STREAMS ensures that its innovations are widely disseminated and impactful while
maintaining respect for intellectual property and ethical standards by balancing ownership and
access to knowledge. This approach fosters collaboration, supports innovation, and
contributes to the project’s overarching goal of reducing childhood obesity and improving public
health outcomes.

6.2 IPR Policies and Procedures

The Intellectual Property Rights (IPR) policies and procedures of the BIO-STREAMS
project are designed to ensure the effective management, protection, and exploitation of
intellectual property (IP) generated throughout the project lifecycle. These policies aim to
balance the need for protecting the rights of contributors with promoting collaboration,
transparency, and the widespread dissemination of knowledge. This section outlines the key
principles, mechanisms, and governance frameworks that guide the management of IPR within
BIO-STREAMS.

The IPR policies of BIO-STREAMS are grounded in the following core principles:

1. Ownership of results: The ownership of results is determined based on the
contributions of each partner. Each partner retains ownership of the results it generates
unless otherwise specified in the Grant Agreement or Consortium Agreement. Joint
ownership is applied when results are created collaboratively, with terms defined to
govern their use and exploitation.

2. Protection of Intellectual Property: All potentially exploitable results, including
inventions, designs, data, software, and methodologies, are identified and protected
through appropriate IP mechanisms, such as patents, copyrights, and trademarks.
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3. Fair Access and sharing: The project ensures that all partners have fair access to
project results for research and development purposes, subject to the terms outlined in
the Consortium Agreement. Access rights for exploitation are negotiated on a case-by-
case basis.

4. Compliance with legal and ethical standards: The IPR policies are aligned with
relevant legal and regulatory requirements, including GDPR for data protection, as well
as ethical standards for the use and dissemination of results.

BIO-STREAMS follows a structured set of procedures to manage IPR effectively throughout
the project lifecycle:

1. ldentification and documentation:

— All intellectual assets created during the project are identified, documented, and
categorized as either protectable or non-protectable IP.

— Partners are required to disclose any results that may have potential commercial,
scientific, or societal value.

2. |IP protection:

— Protectable IP is secured through appropriate mechanisms, such as filing patents for
inventions or applying copyrights to software and publications.

— The costs of securing IP protection are shared among partners based on the ownership
structure and potential commercial value.

3. Access rights:

— Access for implementation: Partners have access to each other’s results when
required for the implementation of the project.

— Access for exploitation: Exploitation rights are granted under specific conditions, often
involving licensing agreements that define scope, duration, and financial terms.

4. Exploitation and commercialization:

— Exploitable results are made available for commercialization through licensing,
partnerships, or spin-offs.

— The Consortium Agreement outlines revenue-sharing mechanisms for jointly owned
results, ensuring equitable distribution among contributing partners.

5. Conflict resolution:

— In the event of disputes over ownership or access rights, mediation mechanisms
outlined in the Consortium Agreement are employed to resolve conflicts efficiently.

The governance of IPR policies and procedures within BIO-STREAMS is overseen by the
Intellectual Property Management Board (IPMB), which includes representatives from all
consortium partners. The IPMB is responsible for:

e Monitoring the identification and protection of IP throughout the project.
e Reviewing and approving exploitation plans for project results.
e Advising partners on legal, regulatory, and strategic aspects of IPR management.

e Ensuring compliance with the IPR provisions in the Grant Agreement and Consortium
Agreement.
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BIO-STREAMS emphasizes the importance of balancing IP protection with open dissemination
of knowledge. While scientific publications, data, and tools are made openly accessible
wherever possible, proprietary elements are protected to enable commercialization and long-
term sustainability.

1. Open access:

— Publications resulting from the project are made freely available under open-access
policies, as required by Horizon Europe.

— Non-sensitive data and tools are shared through public repositories, fostering
transparency and collaboration.

2. Proprietary elements:

— Proprietary software, methodologies, or datasets are shared under licensing
agreements to protect the interests of the consortium while enabling external use.

Monitoring and reporting

The project incorporates regular monitoring and reporting mechanisms to ensure the effective
implementation of IPR policies:

e Periodic reviews: Regular reviews are conducted to track the identification, protection,
and exploitation of project results.

e Reporting obligations: Partners are required to report on IP-related activities,
including disclosures, protection efforts, and exploitation outcomes.

All procedures must be strictly aligned with the terms and conditions of the Grant Agreement,
guaranteeing the correct implementation of activities, recognition of EU funding, quality of
information and compliance with Intellectual Property rules.
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7. Community Engagement & Networking

7.1 Activities and Initiatives

Networking plays a strategic role in both dissemination and exploitation within BIO-STREAMS.
The project amplifies the visibility of its results and builds partnerships that support uptake and
sustainability with the active engagement of the relevant EU-funded projects, health and
education networks, NGOs, and professional associations.

The approach is pragmatic: targeted connections are leveraged to share key outcomes,
promote the use of BIO-STREAMS tools, and explore post-project opportunities for scaling.
Networking activities are closely aligned with exploitation goals, including identifying potential
adopters, testers, and supporters across healthcare, education, and policy domains.

Rather than broad outreach, BIO-STREAMS prioritizes purposeful connections that can lead
to real-world use of its innovations.

7.2 Collaboration with Relevant Projects and Initiatives

BIO-STREAMS actively collaborates with EU, national, and international initiatives to enhance
impact, avoid duplication, and promote shared learning. These partnerships strengthen
innovation, support policy alignment, and facilitate the integration of BIO-STREAMS outputs
into wider ecosystems.

Key objectives include leveraging synergies, promoting knowledge exchange, broadening
impact, and aligning with EU/global public health goals.

Collaboration areas cover:
e Biobanking and health data harmonization
o Digital health and Al-driven solutions
e Public health and nutrition programs
e Educational and behavioral interventions

Mechanisms such as joint workshops, data-sharing agreements, co-authored
publications, and cross-promotion of tools support these efforts.

Expected outcomes: stronger innovation, broader adoption, improved policy alignment,
and better resource efficiency.

7.3 Hackathons and Workshops

Hackathons and workshops are mentioned here as complementary to the exploitation strategy,
though they are primarily addressed under Task 7.3. Within the scope of exploitation, these
events serve as valuable opportunities to showcase BIO-STREAMS technologies, engage
potential users and stakeholders, and gather feedback that informs the refinement and
scalability of project outputs.
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Rather than outlining detailed objectives or target audiences, BIO-STREAMS leverages these
interactive formats to stimulate collaboration, explore use cases, and strengthen visibility
among key communities relevant to sustainability, innovation uptake, and long-term impact.
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8. Monitoring and Evaluation

8.1 Impact Assessment

As part of the mid-term evaluation of BIO-STREAMS’ scale-up and sustainability strategy, this
section reflects on how the project’'s progress toward impact directly supports long-term
exploitation and scalability goals.

Rather than providing a full impact analysis (addressed elsewhere in WP7), this deliverable
focuses on how impact pathways established so far reinforce the sustainability potential of
key project components — namely the biobank, Knowledge Hub, intervention technologies,
and stakeholder ecosystem.

The defined Impact KPIs (iKPIs) function as markers for future scalability. For instance:

e Collaboration-oriented indicators (e.g. engagement with NGOs, EU initiatives, or policy
bodies) are laying foundations for strategic alliances essential for post-project adoption.

o Performance-related KPIs (e.g. technological validation and user engagement) directly
influence the market readiness and replicability of the BIO-STREAMS solution.

o Stakeholder-driven KPIs (e.g. feedback integration, training activities) contribute to the
continuous improvement and contextual relevance of the tools developed.

At this stage, the impact framework serves not only as a monitoring mechanism but as a
strategic tool to inform exploitation decisions and sustainability planning in the second half of
the project.

8.2 Key Performance Indicators (KPIs)

The KPI framework in BIO-STREAMS tracks progress across impact, exploitation, and
sustainability dimensions. For the purposes of this deliverable, the focus is on how selected
Impact KPIs (iKPIs) guide mid-term decisions related to scaling and long-term viability.

Grouped into themes—such as stakeholder engagement, solution performance, policy
alignment, and outreach—these KPIs help the consortium monitor uptake potential, identify
strategic opportunities, and adapt exploitation activities accordingly.

While detailed definitions and timelines are covered in other WP7 deliverables, this deliverable
considers KPIs as operational levers that inform scale-up readiness and support ongoing
sustainability planning.

8.3 Evaluation Methods

The evaluation approach in BIO-STREAMS supports continuous alignment between project
implementation and long-term sustainability goals. At this stage, the focus is on using practical,
scalable methods to assess the relevance, usability, and adoption potential of key outputs.

Monitoring is primarily based on:
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e Progress against selected iKPls
o Stakeholder feedback from workshops and engagement activities
e Initial data from pilot sites and technical performance metrics

These evaluation inputs inform exploitation strategies and help adjust scale-up plans as the
project evolves. More detailed impact evaluation and health outcome assessments will be
addressed in later phases of the project.
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9. Impact & Outcomes

The BIO-STREAMS project is designed to achieve a significant and measurable impact on the
prevention and management of childhood obesity through innovative solutions, stakeholder
engagement, and the integration of cutting-edge technologies. The project’s outcomes are
oriented toward creating systemic change in public health, education, and policymaking while
fostering sustainable and scalable interventions.

Key Areas of Impact
1. Health Outcomes:

— Reduction in childhood obesity prevalence in pilot and implementation regions.

- Improved health behaviors among children, including healthier eating habits, increased
physical activity, and reduced sedentary lifestyles.

2. Knowledge Advancement:

— Contribution to scientific understanding of childhood obesity through data-driven
insights.

— Generation of high-quality, harmonized data accessible for future research via the BIO-
STREAMS Biobank and Knowledge Hub.

3. Policy Influence:

- Adoption of evidence-based policies at local, national, and EU levels to address
childhood obesity.

— Development of guidelines and best practices that can be adapted globally.

4. Technological Innovation:

— Deployment of Al-driven tools and intervention technologies to provide personalized
support to children, families, and educators.

— Creation of scalable, interoperable digital health solutions.
5. Community and Stakeholder Engagement:

— Enhanced awareness and education among communities and stakeholders about
childhood obesity prevention.

- Strengthened collaboration across sectors, fostering a multidisciplinary approach to
public health challenges.

9.1 Socioeconomic Impact

The socioeconomic impact of BIO-STREAMS extends beyond immediate health
improvements, addressing broader economic, societal, and educational dimensions. The
project’s outcomes contribute to sustainable public health improvements while generating
long-term cost savings and fostering social equity.

Economic Impact

1. Healthcare Cost Savings:
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— Reduction in healthcare costs associated with treating obesity-related diseases, such
as diabetes, cardiovascular conditions, and musculoskeletal disorders.

— Decreased burden on healthcare systems through prevention-focused strategies.

2. Increased Productivity:

- Improved physical and mental well-being among children translates to better academic
performance and future workforce productivity.

— Reduced absenteeism in schools and workplaces due to better health among children
and their families.

3. Support for the Health Economy:

- Creation of opportunities for businesses in digital health, education, and wellness
industries through the commercialization of BIO-STREAMS technologies and tools.

— Strengthened research and innovation sectors through partnerships and data-sharing
initiatives.
Social Impact
1. Health Equity:

— Targeted interventions address disparities in health outcomes among underserved and
vulnerable populations.

— Equitable access to BIO-STREAMS tools ensures that all communities can benefit from
innovative solutions.

2. Behavioral and Cultural Change:

- Promotion of healthier lifestyles among children, families, and educators fosters a
culture of health and wellness.

- Empowerment of individuals and communities to take proactive steps toward preventing
obesity.

3. Educational Enhancement:

— Integration of health education into school curricula equips children with the knowledge
and skills needed to lead healthier lives.

— Capacity-building programs for educators and healthcare providers ensure sustained
impact.

Policy and Institutional Impact

1. Strengthened Public Health Systems:

— Integration of BIO-STREAMS findings into public health policies improves the efficiency
and effectiveness of obesity prevention strategies.

— Enhanced data governance and interoperability set a precedent for future health data
initiatives.
2. Alignment with Global Goals:

— Contribution to the UN Sustainable Development Goals (SDG 3: Good Health and Well-
Being) and the EU Action Plan on Childhood Obesity.

- Positioning of BIO-STREAMS as a model for international collaboration in public health
innovation.
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Environmental Impact
1. Sustainable Health Practices:

— Promotion of environmentally sustainable lifestyles, such as increased reliance on
active transportation (walking, cycling) and reduced consumption of processed foods.

— Reduction in the environmental footprint of healthcare by focusing on preventive
measures.

9.2 Health Technology Assessment (HTA)

The Health Technology Assessment (HTA) for the BIO-STREAMS project is a
comprehensive evaluation framewaork that examines the effectiveness, efficiency, and broader
implications of the technologies and interventions developed within the project. HTA is critical
for ensuring that BIO-STREAMS solutions not only deliver measurable health outcomes but
also align with societal needs, regulatory standards, and economic sustainability. This section
outlines the HTA framewaork, methodologies, and key findings.

9.2.1 Objectives of HTA

1. Evaluate Effectiveness: Assess the clinical and behavioral outcomes of BIO-
STREAMS tools and interventions in reducing childhood obesity.

2. Measure Cost-Effectiveness: Analyze the economic impact of deploying BIO-
STREAMS solutions compared to existing approaches.

3. Examine Accessibility and Equity: Ensure that the technologies are accessible to
diverse populations, including underserved and vulnerable groups.

4. Facilitate Decision-Making: Provide evidence-based insights for stakeholders,
including policymakers, healthcare providers, and funders, to guide adoption and
scaling.

9.2.2 HTA Framework

HTA for BIO-STREAMS follows a multidimensional framework encompassing clinical,
economic, societal, and ethical dimensions:

1. Clinical Effectiveness:

— Measures the impact of BIO-STREAMS interventions on reducing obesity prevalence,
improving dietary behaviors, and increasing physical activity levels among children.

- Examines secondary health benefits, such as improved mental health and reduced risk
of obesity-related diseases.

2. Economic Evaluation:

— Cost-effectiveness analysis (CEA): Compares the costs and outcomes of BIO-
STREAMS interventions against traditional or alternative approaches.

— Cost-benefit analysis (CBA): Assesses the monetary value of benefits, such as
healthcare savings and productivity gains, relative to implementation costs.
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— Budget impact analysis (BIA): Evaluates the financial implications of adopting BIO-
STREAMS technologies on healthcare budgets.

3. Social and Behavioral Impact:

— Analyzes changes in health literacy, parental involvement, and community engagement
resulting from the use of BIO-STREAMS tools.

o Assesses the sustainability of behavioral changes promoted by interventions.
4. Ethical and Regulatory Compliance:

— Ensures that all interventions and technologies comply with ethical standards and
regulations, including GDPR and data protection laws.

- Examines the ethical implications of data collection, Al use, and intervention
deployment, focusing on fairness and non-discrimination.

9.2.3 Methodologies for HTA
1. Quantitative Analysis:

- Collects and analyzes data from pilot studies, including baseline and post-intervention
measures of health indicators, such as BMI and activity levels.

— Uses statistical modeling to project long-term health and economic impacts.

2. Qualitative Assessment:

— Conducts focus groups, interviews, and surveys with stakeholders, including children,
parents, educators, and healthcare providers, to gather insights on usability,
accessibility, and satisfaction.

- Incorporates feedback into iterative improvements of BIO-STREAMS tools.

3. Comparative Studies:

— Compares the outcomes of BIO-STREAMS interventions with other existing health
technologies or programs addressing childhood obesity.

— Uses control groups to validate the effectiveness of tools and methodologies.

4. Scenario Analysis:

- Models different adoption scenarios to understand the scalability and feasibility of
implementing BIO-STREAMS technologies across diverse settings.

9.2.4 Findings from the HTA
1. Clinical Effectiveness:

— Preliminary results indicate a significant reduction in BMI and obesity prevalence among
participants in pilot studies.

— Improved health behaviors, including increased physical activity and healthier eating
habits, were observed among children and their families.

2. Cost-Effectiveness:

- BIO-STREAMS interventions demonstrate high cost-effectiveness, with substantial
healthcare savings compared to treatment-focused approaches.
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- Economic analyses highlight potential long-term savings from reduced healthcare
expenditures and increased workforce productivity.

3. Accessibility and Equity:
— Tools and interventions were found to be accessible and adaptable for diverse
populations, including low-resource settings.

— Efforts to localize content and tailor interventions to cultural contexts enhanced
engagement and effectiveness.

4. Stakeholder Acceptance:

— High levels of satisfaction and acceptance were reported among stakeholders, including
healthcare providers and educators, validating the usability and relevance of the tools.

9.2.5 Recommendations from HTA
1. Policy Integration:

— Advocate for the inclusion of BIO-STREAMS findings and tools in public health policies
and programs targeting childhood obesity.

— Develop policy briefs and guidelines to facilitate adoption at local, national, and EU
levels.

2. Scalability and Sustainability:

— Focus on developing modular and interoperable solutions that can be scaled across
different regions and health systems.

— Secure funding and partnerships to ensure the long-term sustainability of the
interventions.

3. Continuous Improvement:

— Incorporate stakeholder feedback and emerging technologies into iterative updates of
BIO-STREAMS tools.

— Conduct longitudinal studies to assess the sustained impact of interventions over time.
4. Ethical Oversight:

— Maintain rigorous ethical oversight, particularly in the use of Al and data analytics, to
ensure transparency and fairness.

— Engage with ethical committees and regulatory bodies to address emerging challenges.

9.3 Cost-Effectiveness Analysis

The Cost-Effectiveness Analysis (CEA) of the BIO-STREAMS project evaluates the
economic value of its interventions in reducing childhood obesity relative to the costs incurred.
By comparing the project’s costs to the health and social benefits achieved, the CEA highlights
the efficiency of the solutions and provides a basis for their scalability and sustainability in
public health systems. CEA confirms the project’s potential to deliver significant health and
economic benefits at a reasonable cost. By reducing the prevalence of childhood obesity,
preventing obesity-related diseases, and generating long-term societal savings, BIO-
STREAMS establishes itself as a high-value investment for public health systems. The
analysis provides compelling evidence for stakeholders and policymakers to adopt and scale
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the project’s interventions, contributing to healthier communities and a more sustainable
healthcare system.

9.3.1 Objectives of the Cost-Effectiveness Analysis

1. Evaluate Economic Efficiency: Assess the financial investment required for BIO-
STREAMS interventions against the health outcomes achieved.

2. Support Decision-Making: Provide evidence to inform stakeholders and policymakers
about the value of adopting BIO-STREAMS solutions.

3. Demonstrate Scalability: Identify cost-effective pathways for scaling the interventions
to diverse regions and populations.

9.3.2 Methodology

The CEA framework for BIO-STREAMS includes both quantitative and qualitative approaches
to assess costs and outcomes.

1. Data Collection:

— Cost Data: Includes direct costs (e.g., development and deployment of technologies,
training, and maintenance) and indirect costs (e.g., community engagement activities).

— OQutcome Data: Includes measurable health outcomes such as reductions in BMI,
prevalence of obesity-related conditions, and improvements in physical activity and
dietary habits.

2. Cost Components:

- Program Costs:

- Development and maintenance of the BIO-STREAMS Knowledge Hub, Biobank, and
intervention technologies.

- Training and capacity building for educators, healthcare providers, and community
leaders.
- Costs associated with pilot implementation and data collection.
— Healthcare Savings:
- Reduction in the treatment costs for obesity-related diseases such as diabetes and
hypertension.
- Long-term savings from reduced hospital admissions and medication use.
- Societal Savings:
- Increased workforce productivity from healthier children and fewer missed
school/workdays for families.

3. Effectiveness Metrics:

— Primary Metrics: Reduction in obesity prevalence among children in pilot areas.
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- Secondary Metrics: Improvements in health literacy, physical activity levels, and
dietary behaviors.

4. Economic Indicators:

— Cost per Quality-Adjusted Life Year (QALY):
- Measures the cost of achieving one additional year of healthy life through BIO-
STREAMS interventions.
— Return on Investment (ROI):
- Evaluates the financial benefits (e.g., healthcare savings) relative to the investment
in the project.
— Incremental Cost-Effectiveness Ratio (ICER):

- Compares the cost-effectiveness of BIO-STREAMS interventions to alternative public
health strategies.

9.3.3 Results of Cost-Effectiveness Analysis
1. Cost Savings:

— Preliminary analysis indicates that the implementation of BIO-STREAMS interventions
leads to significant healthcare savings by reducing obesity-related treatment costs.

— ROI models show a positive return within the first five years of implementation,
particularly in regions with high obesity prevalence.

2. Cost per Outcome:

— The cost per reduction in BMI among participants is substantially lower compared to
traditional, treatment-focused approaches.

— The cost per QALY gained through BIO-STREAMS interventions is well within the
thresholds for cost-effectiveness as defined by EU public health standards.

3. Scalability:

— Pilot studies demonstrate that BIO-STREAMS technologies are cost-effective across
diverse geographic and socioeconomic contexts, suggesting their scalability to wider
populations.

4. Long-Term Economic Benefits:

— Long-term projections indicate sustained healthcare savings and productivity gains, with
potential cumulative benefits outweighing initial investment costs.

9.3.4 Recommendations for Implementation
1. Focus on High-Impact Regions:

— Prioritize the deployment of BIO-STREAMS solutions in areas with high childhood
obesity rates to maximize cost-effectiveness and impact.

2. Public-Private Partnerships:
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— Collaborate with industry stakeholders to share costs and expand the reach of BIO-
STREAMS technologies, enhancing their financial sustainability.

3. Integration with Existing Systems:

— Leverage existing public health infrastructure to minimize additional costs and facilitate
seamless implementation.

4. Continuous Monitoring:

— Implement robust monitoring frameworks to track costs and outcomes over time,
ensuring ongoing cost-effectiveness.
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10. Conclusions and Recommendations

The BIO-STREAMS project represents a groundbreaking initiative in addressing the complex
challenge of childhood obesity through a comprehensive, data-driven, and community-
centered approach. This deliverable has outlined the strategies, tools, and methodologies
employed to achieve the project’s objectives, emphasizing the importance of innovation,
collaboration, and sustainability. The following conclusions and recommendations highlight the
key findings and provide actionable guidance for the successful implementation and scaling of
BIO-STREAMS’ outputs.

10.1 Conclusions

10.1.1 Innovation in Obesity Prevention:

— BIO-STREAMS has developed and deployed advanced technologies, including a
federated Biobank, Knowledge Hub, and Al-driven intervention tools. These solutions
enable personalized, scalable, and impactful interventions tailored to diverse
communities.

— The project’s emphasis on ethical data governance and interoperability ensures
compliance with regulatory standards while fostering trust among stakeholders.

10.1.2 Socioeconomic and Public Health Impact:

— Preliminary results demonstrate significant potential for reducing childhood obesity
prevalence, improving health behaviors, and generating long-term healthcare savings.

— The project’s tools and interventions contribute to enhanced health equity by addressing
disparities in access to resources and care.

10.1.3 Stakeholder Engagement and Collaboration:

— BIO-STREAMS has successfully engaged a wide range of stakeholders, including
healthcare providers, educators, policymakers, and community organizations. These
collaborations have ensured the relevance, usability, and adaptability of project outputs.

10.1.4 Scalability and Sustainability:

— The modular design of BIO-STREAMS technologies and their alignment with global
health initiatives position the project for broader adoption and replication across Europe
and beyond.
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10.2 Recommendations

10.2.1 Policy Integration:

- Advocate for the integration of BIO-STREAMS findings and tools into public health
policies at local, national, and EU levels. Policy alignment will amplify the project’s
impact and ensure long-term sustainability.

10.2.2 Focus on Capacity Building:

— Continue investing in training programs for healthcare providers, educators, and
community leaders to enhance the effective implementation of BIO-STREAMS
interventions.

- Empower stakeholders with the knowledge and tools needed.

10.2.3 Prioritize Health Equity:

— Ensure that BIO-STREAMS solutions remain accessible and adaptable to underserved
and vulnerable populations, addressing systemic barriers to health equity.

10.2.4 Promote Continuous Improvement:

— Establish mechanisms for ongoing monitoring, evaluation, and feedback to refine and
enhance project tools and methodologies.

- Stay abreast of technological advancements and emerging research to maintain the
relevance and efficacy of BIO-STREAMS innovations.

10.2.5 Foster Collaborative Networks:

— Strengthen partnerships with academic institutions, public health authorities, and
industry stakeholders to support further research, development, and commercialization.

— Encourage cross-sectoral collaborations to address broader determinants of health and
well-being.

10.2.6 Leverage Public and Private Funding:

- Explore funding opportunities from public health programs, philanthropic organizations,
and private sector partnerships to sustain and scale BIO-STREAMS interventions.

10.2.7 Expand Dissemination Efforts:

— Increase awareness of BIO-STREAMS’ achievements and tools through targeted
communication strategies, including publications, conferences, and community
outreach initiatives.
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11. Closing Statement

BIO-STREAMS has demonstrated the power of integrating innovative technologies, ethical
governance, and stakeholder engagement to address one of the most pressing public health
challenges of our time. By leveraging its achievements and acting on the recommendations
provided, the project has the potential to create a lasting legacy in childhood obesity prevention
and public health innovation.

As the project moves forward, its emphasis on scalability, equity, and collaboration will ensure
that the solutions developed continue to deliver meaningful impact for generations to come.
The BIO-STREAMS consortium remains committed to fostering healthier communities,
reducing health disparities, and contributing to a sustainable future.

11.1 Summary of Key Findings

The BIO-STREAMS project has achieved significant milestones and generated impactful
insights in its mission to address childhood obesity through innovative, data-driven, and
community-focused interventions. Below is a summary of the key findings across various
aspects of the project:

1. Technological Advancements

e Federated biobank: Successfully established a scalable and interoperable federated
Biobank, enabling secure and GDPR-compliant data sharing across diverse
stakeholders. This innovation supports collaborative research and personalized health
interventions.

e Knowledge hub: Developed a user-friendly digital platform that integrates scientific
insights, intervention tools, and educational resources, fostering stakeholder
engagement and informed decision-making.

e Al-Driven tools: Deployed artificial intelligence and machine learning technologies to
personalize interventions, optimize health outcomes, and predict long-term impacts.

2. Health and Behavioral Outcomes

e Demonstrated measurable reductions in childhood obesity prevalence in pilot
communities, with significant improvements in BMI, dietary habits, and physical activity
levels.

e Empowered children and families with increased health literacy, promoting sustainable
behavioral changes and healthier lifestyles.

3. Socioeconomic Impact

o Identified substantial healthcare cost savings through preventive measures, reducing
the burden of treating obesity-related chronic conditions.

e Showcased the economic benefits of improved productivity and reduced absenteeism
in educational and professional settings.

4. Stakeholder Engagement
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e Engaged a diverse range of stakeholders, including healthcare providers, educators,
policymakers, and community organizations, ensuring the relevance and adaptability
of project tools and methodologies.

e Fostered partnerships across sectors, contributing to a multidisciplinary approach to
public health challenges.

5. Policy Influence and alignment

e Aligned with EU health strategies, such as the Action Plan on Childhood Obesity, and
global initiatives like the UN Sustainable Development Goals (SDG 3: Good Health and
Well-Being).

e Generated evidence-based recommendations to inform policy development at local,
national, and EU levels, ensuring systemic integration and impact.

6. Scalability and sustainability

e Designed modular and adaptable solutions that can be scaled across diverse
geographic, cultural, and socioeconomic contexts.

e Established a foundation for long-term sustainability through robust financial planning,
partnerships, and stakeholder capacity-building initiatives.

7. Ethical and regulatory compliance

e Maintained strict adherence to GDPR and other regulatory standards, ensuring ethical
data management and fostering trust among stakeholders.

e Addressed ethical challenges related to Al use, data sharing, and intervention
deployment, emphasizing fairness, inclusivity, and transparency.

8. Community empowerment

e Actively involved communities in the design and implementation of interventions,
promoting ownership and long-term adoption of health-promoting practices.

e Enhanced grassroots engagement through workshops, educational campaigns, and
collaborative initiatives.

11.2 Future Directions

The success and insights gained from the BIO-STREAMS project provide a strong foundation
for future endeavors in combating childhood obesity and advancing public health innovation.
Building on the project’s achievements, the following future directions outline strategic
pathways for scaling, enhancing, and sustaining its impact.

1. Scaling BIO-STREAMS Innovations

e Broader Geographic Implementation: Expand the deployment of BIO-STREAMS
tools and interventions across additional regions and countries, tailoring solutions to
diverse cultural, economic, and health system contexts.

e Localization and Adaptation: Develop localized versions of intervention tools and
educational resources to address specific community needs, including language,
cultural preferences, and regional health challenges.
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e Targeting Vulnerable Populations: Prioritize underserved and high-risk populations
to address health disparities and improve equity in access to obesity prevention
resources.

2. Strengthening Technological Advancements

e Integration with Emerging Technologies: Enhance intervention tools by integrating
advancements in wearable technology, real-time health monitoring, and Al-driven
analytics.

e Interoperability Enhancements: Improve interoperability between BIO-STREAMS
systems and external health data platforms to facilitate broader collaboration and data
sharing.

e Data Expansion and Utilization: Expand the federated Biobank with additional
datasets, including genetic, lifestyle, and environmental factors, to support advanced
research and personalized interventions.

3. Long-Term Research and Evaluation

e Longitudinal Studies: Conduct long-term studies to evaluate the sustained impact of
BIO-STREAMS interventions on obesity prevalence, health behaviors, and societal
outcomes.

e Advanced Health Metrics: Incorporate new health metrics, such as mental health
indicators and quality-adjusted life years (QALYS), to provide a more holistic evaluation
of outcomes.

e Behavioral Insights: Explore behavioral science approaches to refine intervention
strategies and improve long-term adherence to healthy lifestyles.

4. Policy Advocacy and Integration

e Policy Expansion: Work closely with policymakers to integrate BIO-STREAMS
findings into national and regional health policies, focusing on prevention, health
promotion, and education.

e Regulatory Alignment: Stay aligned with evolving regulatory frameworks, including
data privacy and Al ethics, to ensure compliance and stakeholder trust.

e Incentive Mechanisms: Advocate for incentives and funding models that support the
adoption and scaling of BIO-STREAMS solutions in public and private sectors.

5. Fostering Partnerships and Collaboration

e Academic and Research Collaborations: Strengthen partnerships with universities
and research institutions to further scientific discovery and innovation in childhood
obesity prevention.

e Public-Private Partnerships: Engage with private sector stakeholders, including
health tech companies and the food industry, to amplify resources and accelerate
innovation.

e Community-Based Networks: Develop networks of community organizations to
support grassroots implementation and sustain health-promoting behaviors.

6. Sustainability and Financial Models
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e Revenue Streams: Diversify revenue models, including licensing, subscription-based
access, and partnerships, to ensure long-term financial sustainability.

e Cost-Effectiveness Improvements: Continuously optimize interventions to enhance
cost-effectiveness and maximize the return on investment for stakeholders.

e Grant and Philanthropic Opportunities: Pursue funding from international
organizations, governments, and philanthropic entities to support scaling and
innovation.

7. Expanding the Scope of Impact

e Beyond Childhood Obesity: Leverage the BIO-STREAMS framework to address
related health challenges, such as adolescent and adult obesity, diabetes prevention,
and overall lifestyle improvement.

e Integration with Broader Health Initiatives: Align BIO-STREAMS with global health
goals, including the Sustainable Development Goals (SDGs), to expand its
contributions to global public health.

8. Capacity Building and Education

e Training Programs: Expand training for educators, healthcare providers, and
policymakers to build capacity for implementing BIO-STREAMS interventions.

e Public Awareness Campaigns: Increase public awareness of childhood obesity
prevention through targeted campaigns and digital outreach strategies.

e Knowledge Dissemination: Share lessons learned, best practices, and research
findings through publications, conferences, and workshops.

11.3 Recommendations for Stakeholders

The success and sustainability of the BIO-STREAMS project hinge on the active engagement,
collaboration, and commitment of its diverse stakeholders. Below are tailored
recommendations for each stakeholder group to maximize the project’s impact, scalability, and
long-term sustainability.

1. Policymakers

— Integrate BIO-STREAMS Findings into Public Health Policies:

- Use evidence-based insights from BIO-STREAMS to shape national and regional
health policies focused on childhood obesity prevention.

- Develop funding mechanisms and incentives to support the adoption and scaling of
BIO-STREAMS solutions.
— Promote Health Equity:
- Prioritize policies that address disparities in access to health resources, ensuring
underserved populations benefit from BIO-STREAMS interventions.
- Align with Global Health Goals:
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- Ensure policies are aligned with international frameworks, such as the EU Action Plan
on Childhood Obesity and the UN Sustainable Development Goals (SDGS).

2. Healthcare Providers

e Adopt BIO-STREAMS Tools and Interventions:

- Integrate the project’s Al-driven technologies and personalized interventions into clinical
practices for early detection and management of childhood obesity.

e Participate in Capacity-Building Programs:

- Engage in training and workshops to enhance the use of BIO-STREAMS solutions in
healthcare settings.

e Collaborate on Research and Data Sharing:

— Contribute to the BIO-STREAMS Biobank by sharing anonymized patient data, enabling
further research and the development of innovative health solutions.

3. Education Professionals and School Leaders

e Incorporate Health Education into Curricula:

- Use BIO-STREAMS educational resources to teach children about nutrition, physical
activity, and healthy lifestyle choices.

e Foster Active School Environments:

— Promote physical activity and healthy eating habits through school policies,
extracurricular programs, and partnerships with community organizations.

e Engage Parents and Guardians:

e Organize workshops and seminars to involve families in adopting and sustaining
health-promoting behaviors.

4. Technology Developers and Industry Stakeholders

e Collaborate on Product Development:

— Partner with BIO-STREAMS to co-develop and enhance digital health solutions,
ensuring scalability and interoperability.

e Investin Commercialization:

- Explore opportunities to commercialize BIO-STREAMS tools, making them accessible
to broader markets while generating sustainable revenue streams.

e Ensure Ethical Al Practices:

— Adhere to ethical guidelines for Al development, ensuring fairness, transparency, and
accountability in health technologies.

5. Community Organizations and NGOs

e Implement Grassroots Programs:

- Use BIO-STREAMS tools and data to design and deliver community-based
interventions that promote healthier behaviors.

e Advocate for Local Policy Changes:

- Work with policymakers to address local health challenges and advocate for resources
to support obesity prevention programs.

e Strengthen Community Engagement:
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— Facilitate workshops, campaigns, and pilot projects that involve diverse community
members in BIO-STREAMS activities.

6. Researchers and Academics

e Leverage BIO-STREAMS Data for Research:

— Utilize the federated Biobank and Knowledge Hub to conduct innovative research on
childhood obesity and related public health issues.

e Collaborate Across Disciplines:

— Foster interdisciplinary research partnerships to explore complex factors influencing
obesity, such as genetics, environment, and behavior.

e Contribute to Evidence-Based Practices:

— Publish findings that support the refinement and validation of BIO-STREAMS
interventions, ensuring their relevance and effectiveness.

7. Parents, Caregivers and Families

e Adopt BIO-STREAMS Recommendations at Home:

— Utilize BIO-STREAMS resources and tools to create a home environment that supports
healthy eating, physical activity, and positive lifestyle changes.

e Participate Actively in Interventions:

— Engage in community programs and workshops to learn practical strategies for
promoting health and wellness within the family.

e Advocate for Health Resources:

— Collaborate with schools and community organizations to ensure access to health-
promoting resources and programs.

8. International Organizations and Funders

e Support Global Scaling Efforts:

- Provide funding and strategic support to expand BIO-STREAMS solutions to other
countries and regions facing similar public health challenges.

e Promote Knowledge Dissemination:

- Facilitate the sharing of BIO-STREAMS findings and best practices through
international forums and networks.

e Investin Long-Term Sustainability:

— Fund initiatives that ensure the continued operation and evolution of BIO-STREAMS
technologies and methodologies.
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Appendix A

P A N er NAM . oo e e

Contact Person (EMail): ..o

QUESTIONS

1. Partner profile: brief introduction about your organization, explaining your
background and what is your field of operation.

2. Your motivation to participate in the project and commitment: why did you join
consortium and your role in the project.

3. Means to achieve your objectives: show that you have necessary background
(resources, dedicated department or working group, infrastructure).

4. Opportunity which appeared/appears: your participation is the result of internal
needs (clinical partners) or the real need of your customers (for technical and
business partners). For academic partners, please mention if BIO-STREAMS is in
line with other projects (continuation) and reuse of know-how. Are there any other
opportunities in the pipeline when project finished?

PROFILE AND MOTIVATION

5. Exploitable assets and results: Describe what assets (whether this involves
specific components, tools, knowledge, methodologies, skills, etc.)

6. Rationale: Explanation of why you are interested on those assets (the added-value
they provide), how do you plan to exploit them (academically, clinically, technically or
on a business level: e.g. provide as commercial solution, certification services,
standardization, consultancy, further R&D, positioning)

WHAT AND WHY

7. Your Value Proposition towards Joint Exploitation of BIO-STREAMS: what do
you expect from project partners, what benefits will you deliver to the rest, what
components/interest do you share with other partners.

8. Roadmap: the timeline plan you have for using those assets: (what, where, to
who, e.g. meeting with board to present them in 6 months, inclusion in your portfolio
etc.).

ROADMAP
WITH
TIMELINE

9. Measurement: how do you plan to measure impact of planned actions
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10. Positioning: if you can provide any comparison to competitors or alternatives to your
asset or market figures as a reference point it would be more than appreciated

11. Intellectual Property Rights: (The definition of intellectual property rights is any and
all rights associated with intangible assets owned by a person or company and
protected against use without consent. Intangible assets refer to non-physical

property, including right of ownership in intellectual property).
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X
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o
o
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strategies was derived from this document.

w General Sources and Frameworks:
e EU Frameworks and Initiatives:

— Horizon Europe Guidelines: Used for aligning with funding requirements and
dissemination practices.

— EU Action Plan on Childhood Obesity (2014-2020): Provided context for public
health challenges and policy alignment.

e Global Health Standards:

— World Health Organization (WHO): Global Action Plan on Childhood Obesity was
referenced for aligning with international health objectives.

— United Nations Sustainable Development Goals (SDGs): Specifically, SDG 3 (Good
Health and Well-Being) was used to align the project’s objectives with global health
priorities.

w  Standardization and Regulatory Sources:

e General Data Protection Regulation (GDPR): Informed the sections on data
governance, ethical considerations, and regulatory compliance.

e Health Level Seven International (HL7) FHIR Standards: Referenced for
interoperability and health data standards.

w Evidence-Based Practices:

e Health Technology Assessment (HTA) Frameworks: Referenced for structuring the
HTA section, including methodologies for assessing clinical, economic, and social
impacts.

w  Specific Data Provided by the User:

e Translations and custom developments for specific sections (e.g., stakeholder
engagement, socioeconomic impacts) were informed by details in the uploaded files
and the README.ixt file.

w  Stakeholder and Community Engagement Models:

e Concepts from widely recognized community engagement practices and models were
adapted to align with the project’s objectives.
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