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Abstract

Traditional food-based dietary guidelines
offer general advice, but there is a rising
demand for tailored recommendations.
Studies highlight that personalized nutrition
improves dietary behavior and engagement.
However, nutrition apps require extensive
data sharing, raising privacy concerns. The
EU-funded project DRG4FOOD aims to
revolutionize nutrition through personalized
dietary recommendations, supply chain
transparency, and ethical digital solutions.
DRG4FOQD aligns with European Digital
Rights and Principles to create a trustworthy
food system. Through a structured open
funding program, the project identified and
helped develop and demonstrate a set of
solutions to increase transparency in target
nutrition as well as other parts of the food
chain. By promoting digital responsibility
and transparency, DRG4FOOD enhances
healthy and sustainable food choices while
ensuring consumer trust in data-driven
solutions.
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Introduction

According to the Food and Agriculture Organization of the United Nations
(FAO), food-based dietary guidelines (FBDGs) (1) provide science-based re-
commendations for healthy eating patterns and represent a reliable source
of general dietary advice to meet the nutritional needs of the average person.
However, there is a growing demand for specific, tailored advice rather than a
‘one-size-fits-all" approach which is mostly used in dietary guidelines. Thus,
targeted nutrition advice may be the key approach for adopting healthier habits
in the long term (2).

Recent studies have shown interest in exploring the impact of tailored nutrition
advice onchangesindietary behavior. Personalized nutritioninformationis more
applicable to individual circumstances and is perceived as more valuable (3),
which leads to deeper engagement, greater attention, and better retention.
Targeted nutrition advice accounts for how different individuals, and even the
same individual at different times, respond to diet, considering factors like gen-
der, ethnicity, metabolism, physiology, genetics, and microbiome (4). Individual-
ly tailored advice is more effective in encouraging dietary changes, as demon-
strated by Zenun Franco et al. (4), who found that after 12 weeks, participants
receiving personalized advice showed a greater improvement in diet quality
compared to those receiving generalized advice.

The widespread use of mobile phones presents a significant opportunity for
targeted nutrition, as nutrition apps are becoming more common and effective,
delivering results similar to non-digital approaches. However, to provide tailored
advice for each individual, nutrition apps require sharing a lot of personal data,
raising concerns about data security and privacy amongst end-users. Along
with that, Konig et al. highlighted that user expressed a preference for apps with
recognized branding or labeling, indicating that markers of credibility may be
critical for the adoption of nutrition apps (3). Therefore, the need for initiatives
that foster trust in data-driven food systems has become more urgent than ever.

The EU-funded DRG4FOOD project (5)
is addressing this need by developing
a trustworthy, data-driven food system
designed to ensure transparency and
reliability throughout the entire food
chain by testing three use cases, with
a particular focus on targeted nutrition,
alongside food traceability and consu-
mers’ food choices (DRG4FOOD, 2023).

The DRG4FOOD consortium, along with
other experts in the food and techno-
logy sector, have defined the term tar-
geted nutrition as:

" Delivering targeted diets and nutrition
suggestions by applying a personalized
approach towards more healthy diets,
even considering personal variables.
These variables encompass behavioral
and emotional factors linked to food
consumption, individual dietary prefer-
ences and restrictions, lifestyle, etc.
(even in relation, e.g., due to personal
beliefs, religious choices, weight man-
agement goals, environmental sustain-
ability considerations, etc.)”

The DRG4FOOD consortium aims to
set new standards by aligning with
European Digital Rights and Principles
and the Digital Responsibility Goals
(DRGs).

What are the DRGs? Why do we need
them?

While the goal of making technology
more human-centered is hardly a con-
troversial one, the devil lies in the de-
tail. The growing complexity of digital
technologies and sheer limitless varie-
ty of possible technical architectures
of digital solutions makes a uniform
implementation of a “recipe for digital
trust” hard to achieve. Not least be-
cause requirements for a solution to
be deemed trustworthy may differ de-
pending on the context of the data use.
Take the data-driven food system: Per-
sonal data such as dietary preferences
may just be used to suggest recipes.
However, this data also contains infor-
mation to infer health problems.

Hence, making digital technologies
more trustworthy comes with costs.
Costs in terms of time, resources
and sometimes trade-offs in the
functionalities of the product. To re-
duce these costs the DRG4FOOD
project is piloting a support system
for developing more trustworthy di-
gital solutions based on the DRGs.
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Figure 1. The 7 Digital Responsibility Goals (DRGs)

The DRGs function as a conceptual framework that allows development teams
to focus attention on issues critical to the trustworthiness of a digital solution:
Digital Literacy, Cybersecurity, Privacy, Data Fairness, Trustworthy Algorithms,
Transparency and Human Agency.

With the aim to create a blueprint for concrete positive impact in the data-
driven food system, the above-mentioned support system is piloted and adap-
ted in cooperation with “real-world” software development teams. A “digital
responsibility playbook”, coaching sessions and a responsible technology tool-
box enable those teams to make their solutions more human-centered. Further,
the co-creation and validation of measurement criteria for digital responsibi-
lity together with those teams helps inform a scoring mechanism that could
eventually initiate market incentives promoting more human-centered digital
technology.

The DRG4FOOD project addresses key challenges in the implementation of
personalised nutrition by tackling barriers related to data governance, trust
and accessibility. Significant to this approach is the integration of DRGs, which
serve as guiding principles to ensure that data-driven innovations respect user
privacy, maintain transparency and prioritise ethical standards. Indeed, one of
the fundamental issues lies in the sensitive nature of nutritional data, which of-
ten includes genetic, behavioural, and health information. Ensuring the secure
handling and ethical use of this data is critical to fostering trust among users
and stakeholders alike.

Hence, central to the DRG4FOOD strategy is the structured program to fund
innovative solutions through Open Calls, encouraging the development of cut-
ting-edge methodologies and tools that meet the ethical and functional stan-
dards set by the DRGs, while also promoting interoperability and inclusivity.
Applicants to these programs are evaluated not only on technical feasibility but
also on their ability to address critical issues such as accessibility, data sover-
eignty, and environmental impact.

Moreover, a further demonstration of DRG4FOOD’s commitment to accessibil-
ity and public engagement is the development of a comic book as an educa-
tional and communication tool. To bridge the gap between complex scientific
concepts and public understanding, this resource simplifies key aspects of the
DRGs, data governance, and personalised nutrition, making them accessible to
a wide range of audiences, including younger generations and non-experts. By
demystifying technical topics, the comic book fosters greater awareness and
acceptance of the ethical and technological advancements driven by the proj-
ect. Such efforts highlight the importance of transparent and relatable commu-
nication in building a supportive ecosystem for personalised nutrition.
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Figure 2. Ametller Origin dashboard

The DRG4FOOD’s pilot projects imple-
menting the DRGs

The Open Calls program within DRG-
4F0O0D has successfully attracted a vari-
ous array of innovative projects aimed at
advancing personalised nutrition, with a
particular emphasis on creating tailored
solutions that address both individual
health and environmental sustainability.
These initiatives leverage cutting-edge
technologies, including artificial intelli-
gence and machine learning, to provide
personalised dietary recommendations
based on a comprehensive analysis of
individual health data, lifestyle factors,
and environmental considerations. Fur-
thermore, these projects are designed
with rigorous data privacy and security
standards in mind to ensure the trust
and safety of users.

A notable example from the DRG4FOOD
initiative is the GENIE project (6), which
pioneers an ultra-personalized nutrition
recommendation system. By integrating
genetics, gut microbiota, and biochemi-
cal blood test data with consumer pre-
ferences, GENIE leverages artificial intel-
ligence and advanced data platforms to
offer tailored dietary advice. This system
not only enhances individual health out-
comes but also simplifies the decision-
making process for consumers by
embedding scientifically backed recom-
mendations directly into their shopping
experiences. The project’s potential for
public health impact is amplified throu-
gh its scalability, enabling rapid adoption
across markets in Europe and Latin Ame-
rica with Ametller Origen.

Another DRG4FOOD initiative driving advancement in this domain is the Nu-
triWell project (7), an advanced, technology-integrated platform designed to
redefine personalized nutrition. By combining advanced health analytics with
social engagement, NutriWell provides a precise and adaptable dietary plan-
ning solution tailored to individual nutritional requirements, health goals, and
culinary preferences. Its unique features, such as cuisine-switching capabili-
ties and an embedded social networking component, enhance user engage-
ment, promote adherence and long-term behavioral change. Additionally, the
platform leverages the innovative Nutrition Data Space, ensuring a highly per-
sonalized and flexible approach to dietary recommendations with actionable
insights.

In addition, PINACLE (8) addresses the growing need for personalised dietary
recommendations in food security contexts. This project focuses on match-
ing food donations with recipients’ specific dietary needs, using advanced al-
gorithms to ensure that healthier, more nutritionally appropriate foods reach
those in need. PINACLE enhances food security by promoting better health
outcomes through tailored dietary interventions.

Other impactful projects include SafeNutriKids (9), which promotes healthier
dietary habits and digital literacy among children through a personalised nutri-
tion app. The app helps children overcome challenges such as stress-induced
eating or lack of motivation, providing a more holistic approach to improving
children’s nutrition and overall well-being. Additionally, NutriSight (10) simpli-
fies nutritional information by extracting data from food packaging, making it
easier for users to make healthier food choices. This project fosters a more
transparent and trustworthy food ecosystem by leveraging technology and
ethical practices to empower consumers.

Together, these five out of eight projects highlight a multi-dimensional stra-
tegy for personalized nutrition. Along with these projects, ATTESTED (11) and
CACAO-TECH (12) ensure transparency in the food supply chain.

This combination of targeted nutrition, traceability, and user engagement pro-
vides a comprehensive path toward healthier and more sustainable dietary
practices. It also demonstrates that data-based approaches to the food sy-
stem come in various shapes and sizes, demanding a multi-faceted approach,
that should be based on stakeholder-engagement, openness, interoperability
and responsibly handling data while applying to specific and well-defined use
cases, paving the way for a resilient and trustworthy digital food ecosystem.

Conclusion

The DRG4FOOD project is at the forefront of transforming the food system
through a data-driven, responsible, and human-centered approach. By fo-
stering the development of digital solutions that align with European Digital
Rights and Principles, DRG4FOOD ensures that targeted nutrition is not only
personalized but also transparent, ethical, and trustworthy. Through the pilot
projects initiatives, the project showcases how tailored dietary recommenda-
tions, supply chain transparency, and user engagement can work together to
promote healthier and more sustainable food choices.

However, ensuring that all stakeholders—from consumers to developers and
policymakers—understand the significance of the DRGs in the food sector re-
quires effective communication. To address this need, a comic book (13) that
illustrates the importance of DRGs in the food system for different target au-
diences has been developed. This engaging format helps communicate com-
plex concepts in an accessible way, reaching diverse audiences and fostering
awareness about the role of digital responsibility in the food system.

By integrating innovative digital solutions with strong ethical frameworks and
clear communication strategies, DRG4FOQD is paving the way for a more tran-
sparent, secure, and user-centric future in food and nutrition.
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