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Introduction: The European research landscape suffers widely from
fragmentation and little cross-border research collaboration. Efforts are
underway to bring the European Research Area to a higher level of performance
and capacity in cutting-edge science, with high anticipations for the promotion
of multidisciplinary research infrastructures of transnational engagement.
A European distributed research infrastructure active in this framework is
METROFOOD-RI, committed to promoting metrology in food and nutrition
with particular focus on measurement research related to agrifood systems.

Methods: For research infrastructures, streamlining resources among partner
organizations and establishing priorities around specific topics is critical for
ensuring smooth operation. Similarly, METROFOOD-RI faced the challenge of
exploring its strategic direction and research priorities as revealed in its first
Strategic Research and Innovation Agenda (SRIA). This report details how the
internal process of topic identification and prioritization progressed within
the METROFOOD-RI SRIA and what obstacles were encountered along the
way. A dual-track strategy was taken for locating future SRIA topics, applying
a top-down and bottom-up approach, followed by internal consultation with
METROFOOD-RI experts. The topic prioritization drew on a vote among the
METROFOOD-RI Management Committee employing a custom-designed
numerical rating scale questionnaire. Based on the maximum scores obtained
for each topic, appropriate thresholds were introduced for classifying individual
topics into high, medium, low, and very low priority ones.

Results: A total of 80 topics categorized into eight major clusters of challenges
were located as potential SRIA candidates. Upon prioritization, 9 topics of very
high priority and 16 topics of medium priority were identified as key research
thematic areas of the newly developed SRIA.

Discussion: As a strategic framework, the SRIA occupies a central position
and sets not only the scientific focus of the research infrastructure in the
coming years, but also contributes to realizing the full potential and excellence
of METROFOOD-RI, selectively expanding the existing portfolio and thus
contributing to maximum efficiency and sustainability. It is anticipated that the
lessons learned by METROFOOD-RI and its experiences shared are a valuable
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stimulus and guide for those who are taking on the challenge of setting-up a
SRIA and are looking for edifying and constructive information on how to do so.

METROFOOD-RI, European research infrastructures, research agenda, food metrology,
agrifood, European Strategy Forum on Research Infrastructures (ESFRI)

1. Introduction

(RIs)
indispensable tools for fostering global collaboration and partnerships

European research infrastructures have become
in research and development, accelerating knowledge creation and
sharing of technologies and resources across scientific disciplines, and
driving scientific innovation and progress along with problem-solving
capabilities, countering policy fragmentation, and tackling various
societal challenges at hand by closing prevailing knowledge gaps.
METROFOOD-RI'—a pan-European distributed Research
Infrastructure (RI) for promoting Metrology in Food and Nutrition—is
one of Europe’s RlIs standing at the beginning of its business lifecycle
and currently undergoing transformation from the preparatory to an
operational stage. Under Italian auspices, METROFOOD-RI is
presently made up of research institutions (research centers, national
metrology institutes, universities, etc.) from 18 EU-Member States
and Associated Countries. It is founded to provide a portfolio of
professional integrated physical and electronic services, including
access to top-class laboratories, facilities and testing sites, and
electronic resources. The goal to drive standardization and
harmonization of measurements in support to the agrifood sector
(e.g., food quality, composition and labelling, safety, hygiene,
authenticity, traceability, sustainability and circular bioeconomy)
includes sharing collected food data and integrating existing
knowledge, experience and the latest technologies to make them
available to various audiences such as food inspection agencies,
researchers, policy makers, food business operators, consumers/
citizens and for educational purposes. A comprehensive overview of
the METROFOOD-RI service offerings has been outlined by
Vandermeiren et al. (1). In view of the global scientific research arena,
the activities of METROFOOD-RI are primarily aimed at enhancing
scientific excellence in the areas of food quality and safety, traceability
of raw materials and products, the sustainability of agrifood systems
and food transparency, more specifically related to data collection and
reliability of food data measurement, as well as to fundamental and
cutting-edge scientific research focused on food and nutrition (2). In
providing high-quality metrology services in this respect, inter alia in
support of the digitalization of agrifood systems, METROFOOD-RI
represents an important transversal interface along the entire food
value chain, bringing together multidisciplinary and interconnected
scientific domains down the longitudinal-axis from farm to fork
(including primary food production, food manufacturing and
processing, storage and distribution, retailing, preparation and home
storage, consumption, and waste). Thus, it is pioneering the field over
other food-related research infrastructures serving only distinct

1 www.metrofood.eu
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aspects such as primary production in the food chain spectrum (e.g.,
EMPHASIS, AnaEE, EU-IBISBA) (3).

The establishment of joint large-scale research infrastructures
requires in general the definition of strategic priorities and the
formulation of shared goals to enable and efficiently drive coordinated
and efficient work as a team towards common objectives. The long-
term visions and missions as well as the long-term actions of, for
example, research organizations, networks or committees, are usually
outlined in proprietary Strategic Research and Innovation Agendas
(SRIA), which are commonly based on a prior comprehensive
inventory of existing policy needs, research gaps, or complementary
opportunities, thus pinpointing relevance as well as existing or
untapped innovation potentials.

The operation of European research infrastructures such as
METROFOOD-RI also demands adherence to a specific strategy and
an operational framework, preferably defined in a SRIA, in line with
the guidelines of the European Strategy Forum on Research
Infrastructures (ESFRI), as the main strategic body entrusted by the
Council of the European Union with the administrative planning,
implementation and monitoring of all research infrastructures in
Europe (4). Established in 2002, the ESFRI legal entity accommodates
delegates from national research ministries of the EU-Member States
and associated countries, along with representatives of the European
Commission, and is supported by thematic working groups. ESFRI
plays a central role in supporting EU policy in the strategic planning
and implementation of multi-annual and coherent large-scale
research infrastructures, which are set out in the ESFRI Roadmap
serving as a high-level strategic work plan. Starting as an emerging
ESFRI project in 2016, METROFOOD-RI has successfully entered
the ESFRI Roadmap in the “Health & Food Sector” in 2018 (5), was
further prepared for operative deployment by mid-2021
(METROFOOD-PP project, GA No. 871083) and is now close to full
commissioning under the legal status of a European Research
Infrastructure Consortium (ERIC).

The focus of the present article is on a comprehensive account
of the conceptualization and design process of a SRIA for
METROFOOD-RI. To develop a SRIA that meets the aspirations
and mission, capabilities and resources of METROFOOD-RI and
realizes its full potential, also in terms of ensuring sustainable
operational performance, along with its mandate to provide
effective solutions to major societal problems and emerging issues,
a focused approach was required. A literature research conducted
to gather ex ante information on how the SRIA preparation process
leading up to the launch of the final agenda evolved in other
research infrastructures or research initiatives (6) for guidance,
revealed a wide range of different procedures and workflows, while
the vast majority did not disclose any information in this regard.
More generally, there is apparently no one-size-fits-all approach
when it comes to the elaboration of a coherent and tailor-made
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SRIA. In practice, the following techniques are widely applied, also
in combination: (1) consultations and dialogues with stakeholders/
communities and the organization of thematic workshops (7, 8);
(2) analysis of trends, (technological/scientific) developments,
emerging and existing (research) challenges (8, 9); (3) identification
of priority issues in key areas of innovation (9); (4) exploration of
(emerging) policy priorities (9, 10); (5) alignment of actions with
strategic objectives and (competing) actors or activities (7).
Although this list does not claim to be exhaustive, it illustrates that
a series of different considerations need to be taken into account
on a case-by-case basis when drawing up a SRIA. The various
aspects should ideally be weighed up against each other and can
sometimes make a SRIA project a rather lengthy, resource-intensive
and difficult task. This was also the challenge METROFOOD-RI
faced in developing its first SRIA, and the following section
describes in more detail how this demanding task was
accomplished. In this regard, in-depth insights are presented on
the overall SRIA formulation process and the approaches taken to
identify and prioritize target areas for action, culminating in a
consensus decision on future priority topics to be addressed within
the research infrastructure.

2. Materials and methods

2.1. Strategic approach towards exploring
SRIA relevant topics

The strategy pursued by METROFOOD-RI for drafting its first
SRIA was essentially based on two pillars by adopting successively a
top-down and bottom-up approach. The bottom-up approach, as
detailed in the METROFOOD-RI Scientific Plan published by
Tsimidiou et al. (11), relied on a systematic literature review dating
back to 2015 using specific keyword searches centered on the
broader themes of metrology (in food/feed/environmental matrices
and food contact materials analyses), food security, and sustainability
of agrifood systems and circular economy. This research study
helped to generate deeper insights into current research priorities
related to the aforementioned key topics, and to identify new and
emerging issues of relevance and concern to public health, as well as
priority issues of common interest (to policy makers, researchers,
food businesses, etc.). As part of METROFOOD-RI strategic
planning efforts, the knowledge gathered on short-and long-term
needs, challenges and cross-national demands was incorporated
into the continuing development process of the SRIA. This was
followed by the application of a top-down approach, analyzing at a
macro-level all important European policies and strategic
planning documents, action plans or consultation documents
(communications, white papers and foresight reports) for topics
impacting the agrifood sector or related to metrological issues
linked to food, nutrition or public health (12). Key documents
consulted (Figure 1) were the FAO Agrifood Challenges (13), UN
Sustainable Development Goals (14), ESFRI Road Maps 2018 (5) &
2021 (3), Food 2030 Plovdiv Declaration (15), European Bioeconomy
Strategy (16), Horizon Europe Missions (17-19), One Health
European Joint Programme (20), EU Green Deal (21) & Farm to
Fork Strategy (22), Food Safety Regulatory Research Needs 2030
(EFSA Strategy 2020) (23), UN 2030 Agenda (14), and impacts of
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the COVID-19 pandemic on food systems (24, 25). All challenges
and topics touched upon therein that were deemed relevant to the
METROFOOD-RI field of action or, in the wider sense, to society in
the context of the major challenges or pressing issues of our time,
were extracted, complemented with the results of the bottom-up
approach, and then clustered into 8 dimensions of societal challenges
whose thematic areas were largely derived from the 17 Sustainable
Development Goals and targets set by the United Nations in The
2030 Agenda for Sustainable Development (14). The compiled topic
collection was evaluated by the METROFOOD-RI consortium
partners and expanded to include missing subjects identified as
being important by the highly qualified experts within the team.

2.2. Locating key SRIA priorities via survey

Thematic prioritization was accomplished through an online vote
by the Management Committee (MC) of the RI, consisting of ten
voting members. The consultation was conducted using a customized
in-house developed questionnaire divided into four blocks covering
pre-defined topics related to the METROFOOD-RI operational
components of “Metro” side, “Food” side, Electronic-RI (e-RI) and
Producer/consumer interface and communication
(Supplementary Figure S1). As part of the physical RI, the “Metro”
side refers to analytical facilities devoted to the development of
analytical methods and devices and the development and production
of reference materials, while the “Food” side embraces experimental
fields/farms/fisheries and food production/storage/preparation
facilities and plants. The e-RI primarily relates to electronic and digital
resources provided by the infrastructure. Based on the collected
topics, the Producer/consumer affairs and external communications
component emerged as a thematic co-category and was integrated into
the survey as a separate discipline.

MC member were asked to answer the following questions: (Q1)
“Which of these topics do you consider most important for the scientific
& research orientation of METROFOOD-RI?) and (Q2) “From your
point of view, which of these topics addresses an existing gap and should
therefore be prioritized?” For the e-RI, only the second question was
posed. Regarding the producer/consumer interface, MC members
were asked “On which of given topics/activities METROFOOD-RI
should particularly focus on?” The survey included a 10-point
numerical response scale ranging from zero points (no importance at
all) to 10 points (extremely important), with boxes to be checked
accordingly, as well as a “no answer” (NA) option to avoid arbitrary
responses. An overall score was calculated for each topic within a
block based on the survey voting results. For missing information in
the questionnaire where NA was ticked, the median imputation
technique (26) was applied to mitigate non-response bias. In cases
where two questions on identical topics were asked within a survey
block, such as for the “Metro” and “Food” side, separate subtotals were
calculated for each question, and then summed up from both
questions. This resulted in a maximum score of 200 for two, and 100
for a single survey question. A self-determined cut-off scoring system
was introduced to classify the topics in the survey blocks as high,
medium, or low priority following the same procedure in all the four
blocks. After sorting topics in descending order according to their
score, the top 15% of topics within each block were classified as high-
priority (total score of 200-170 points for two questions or 100-85
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Key strategies and policies linked to the agrifood considered in developing the SRIA for METROFOOD-RI.
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FIGURE 2
Basic workflow in building the SRIA of METROFOOD-RI.
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points for single questions). For medium, low, and very low priority
topics, the gradations were adjusted evenly in 5% increments to ensure
a harmonized approach and an appropriate number or high-priority
subjects within each thematic block.

3. Results

The combined approach of bottom-up and top-down, and
active involvement and discussion with METROFOOD-RI
partners and external stakeholders (Figure 2), identified 80
candidate topics as potential targets for the SRIA (Figure 3). The
collected topic pool, largely based and derived from eight localized
clusters of biggest global, societal and research related challenges,
required further narrowing down to a few priority topics intended
to serve as guiding themes for the SRIA. The subsequent
prioritization through polling resulted in nine topics of high
priority, 16 topics of medium priority, and 19 topics of low and 36
of very low priority over all thematic blocks. Only the high and
medium priority topics provided the contextual framework for the
METROFOOD-RI SRIA and are addressed in greater detail within
this section (Table 1).

Frontiers in Nutrition

With an overall score ranging between 181-170 points, food
metrology (180 points), food integrity & authenticity and (emerging)
contaminants (170 points each) were identified as priority areas for
action on the “Metro” side. Medium priority was allocated to the subjects
of micro-/nanoplastics in food (166 points), natural toxins (e.g.,
mycotoxins, plant toxins) (165 points), food biomarkers (165 points),
Foodomics (164 points), nutrients/bioactives including anticarcinogens
in food (162 points), and sensors and portable devices (160 points).
Regarding the “Food” side, highest priority was assigned to the wider
topic of circular economy and associated activities of reducing losses of
raw materials, food residues and by-products of food production, with
a total of 178 points. Medium-action priority was allocated to the topics
of alternative protein sources (167 points), food allergens (162 points)
and personalized/precision nutrition (161 points). Moreover, as far as it
concerned the e-Rl, high-priority was placed on open data and
interoperability (90 points), integration of Information and
Communication Technologies (ICT) applied to the agrifood (inter alia
smart sensing, Internet of Things (IoT), blockchain and distributed
ledgers, Artificial Intelligence (AI)) (89 points), and computational
science and consolidation of existing databases to support risk
assessment (85 points). Medium-priority was recorded for smartphone
applications along with smartphone-based diagnostics (83 points). At
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Candidate themes - Cluster 2

* Nutritional food analyses for essential micronutrients

« Combating food degeneration linked to storage by food physics
& texture change

« Sensory evaluations

« Analyses on ultra-processed/highly-refined food
« Food reformulation & dietary quality analyses

* Monitoring of gut health and the microbiome

« Promoting biofortification

* Smart risk assessment
 Assessment of emerging contaminants (incl. virucides)

« Identification of anticarcinogens in food

Challenge Cluster 1 Candidate themes - Cluster 1
Fighting triple burden of * Nutri-metabolomics for assessing micro-/macronutrients
malnutrition: P> « Screening for longevity effects of caloric restriction
zero & hidden hunger, obesity * Food metrology ) -
* Biomarkers of dietary intake and nutritional status
Challenge Cluster 2
Healthy and safe food for all, R
in particular for an g
aging population
Candidate themes - Cluster 3
« Impact of food processing (mild/innovative) on economic growth
Challenge Cluster 3 « Improving agricultural productivity as income-earning
No poverty, decent work, b opportunity
migration « Maximizing agrifood sector competitiveness by novel food
additives
« Increasing the access to knowlege of primary producers
Challenge Cluster 4 (e.g., on sustainable farming)

« Identification and exploration of longevity components in food
(e.g., antioxidants)
« Foodborne zoonoses and antimicrobial resistance

Candidate themes - Cluster 4
« Strengthening global food security by heat/draught resistant crops

Novel food systems,

« Smart preservation & impact of storage technologies on food
texture & physics

food systems resilience,
food security, climate adaptation

« Potential of urban farming
« Fighting lifestock pathogens and antimicrobials

Candidate themes - Cluster 5

« Assessment of animal product alternatives (e.g., microalgae,

Challenge Cluster 5
Environmentally safe production,
climate action, green deal,
water, soil, fostering biodiversity

chemicals

(e.g., greenhouse gases)

food industry)

* Minimization of contaminants by reduced application of agro-

 Assessment of emerging contaminants (e.g., micro-/nanoplastics)
« Monitoring of sustainable production by food metrology

« Biodiversity prospecting (e.g., agri-business, botanicals,

bacteria, insects)

« Exploitation of bio-inspired manufacturing
(3D-printed biomaterials)

« Bioprospecting ethnofood (e.g., tropical plants or insects)

« Genetically modified organisms from genetical engineering/
genome-editing

« Addressing market driven vulnerabilities (e.g., food fraud,
-safety, -adulteration)

Challenge Cluster 6

Responsible consumption &

prnduclion, smart cities

A 4

Candidate themes - Cluster 6

Candidate themes - Cluster 7

« Food waste recycling and use as alternative protein sources for

food monitoring

Challenge Cluster 7
Democratization, civil security,
decent work, partnerships

novel consumption attitudes

P>

communities
« Strengthening a multi-actor dialogue &
building public-private-people partnerships

« Strengthening consumer confidence in food safety
« Improving consumer information by smart sensor systems for

« Improving consumer education on food labelling information
« Raising consumer awareness on dietary advances &

« Increasing food diversity through smart packaging solutions
+ Fostering place-based innovative food systems in urban & rural

« Increasing public awareness, education & skills for food system

food & feed

« Circular economy aspects of packaging (e.g., smart plastic
packaging

« Urban farming and food safety & hygiene issues

Candidate themes - Cluster 8

« Big data management for smart risk assessment

Challenge Cluster 8 transformation « Artificial Intelligence in the agrifood sector (e.g., smart sensors,
Digitalization »| blockchain)
U J
LS
Multi-actor feedback integration
METROFOOD-RI Topic Pool
» Food metrology (including reference materials) « Ultra-processed/highly-refined foods
« Food integrity, sub-topic authenticity « Food physics and texture
« Foodomics * 3D-printing of food
« Targeted/non-targeted metabolomics * Smart preservation
« Whole genome sequencing « Novel additives to foods, nanotechnology
» Odorant and tastants  Smart packaging: biodegradable coatings, nanocomposites,
» Chemical changes in food during processing/storage microorganism coatings
« Essential macronutrients « Circular economy and reducing losses of raw material, food residues &
« Essential micronutrients by-products
« Food reformulations (e.g., trans-fat elimination, sugar/salt substitutes) * Personalized/precision nutrition
« Natural toxins (e.g., mycotoxins, plant toxins) « Dietary supplements (e.g., probiotics)
» Microbial safety (foodborne pathogens) « In-vitro cytotoxicity assessment of natural/artificial compounds
« Plant antimicrobial compounds (e.g., for food preservation) * Microbiome
 (Emerging) contaminants (incl. virucides/pesticides, veterinary drug residues, etc.) * Adhesion properties of food associated microorganisms
« Environmental contaminants in food (e.g., trace elements, organic pollutants) « Gut health
* Processing contaminants (e.g., lubricants) « Food intolerance and metabolic disorders
* Micro-/nanoplastics in food « Nutrigenetics
« Sensors & portable devices « Food allergens
« Food biomarkers « Open data and interoperability
« Health-beneficial components: anti-diabetic, anti-hypertensic, « Data annotation and automated interpretation (ontology)
immunomodulatory, etc. « Computational science & consolidation of existing databases to support
« Nutrients/bioactives incl. anticarcinogens in food smart risk assessment
« Lifespan extending compounds « Data visualization
« Bioactivity screening « Integration of Information and Communication Technologies (ICT)
» Novel agrochemicals: soil additives, nanofertilizers, macrobials, microbials, applied to the agrifood system: smart sensing, Internet of Things (IoT),
botanicals, holobiomics blockchain and distributed ledgers, Artificial Intelligence (AI)
« Genetically modified organisms/foods (incl. genome editing & synthetic biology) <« Smartphone applications (inter alia to empower consumers to personalized
« Heat/draught resistant crop and healthier diets) & smartphone-based diagnostics
« Digital agriculture: improved agricultural productivity, less agrochemicals, « Formation of iso-scape maps as alternative tool for food traceability and origin
organic farming/low-input agricultural systems « Improving consumer information by technology (e.g., on food quality & safety)
« Electroculture « Traceability/transparency
« Fighting livestock pathogens & antimicrobial resistance * Training
« Biofortification * Organization of Living Labs
« Bio-inspired manufacturing « Increasing access to knowledge of primary producers
« Fostering food diversity « Improving consumer education & awareness
« Bioprospecting ethnofood « Food safety risk communication
« Artificial protein sources « Food labelling
« Alternative protein sources (e.g., bacteria, yeast) * Nutrition education programs
« Urban agriculture, vertical farming « Farm to fork virtual marketplace
« Insects « Consumer engagement in product innovation
* Sea weed » Multi-actor dialogue & partnerships
« Cellular agriculture: fungi, yeast, bacteria, microalgae « Increase of public engagement
* Molecular printing « Regions and cities to showcase good practices
« Innovative/mild processing: Radio Frequency Electric Field (FREF), « Fostering food system transformation by networking
Ohmic Heating, Infrared Heating, High Pressure Processing, Pulsed Electric Field < Dietary advance and novel consumption attitudes
FIGURE 3

SRIA theme development process and candidate topic pool
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TABLE 1 Prioritization framework model for topics categorized as high and medium priority.

METROFOOD- Associated topics Q1. Perceived Q2. Total score NA- Priority
Rl component importance  Classification as (points) responses  ranking
(sum score of priority/ Ql. + Q2. forQl. and/
max. 100; perceived gap- or Q2. (in
Ng; =10) filling potential %)°
(sum score of
max. 100;
ng; =10)
“Metro” side? Food metrology (incl. reference 95 (SD=0.71) 86 (SD=1.07) 181 (SD=1.00) 0 High
materials)
Food integrity, sub-topic authenticity 88 (SD=1.03) 82 (SD=1.32) 170 (SD=1.19) 0 High
(Emerging) contaminants 86 (SD=1.26) 84 (SD=1.35) 170 (SD=1.28) 5 High
Micro-/nanoplastics in food 83 (SD=1.49) 83 (SD=1.42) 166 (SD=1.42) 5 Medium
Natural toxins (e.g., mycotoxins, plant 87 (SD=1.16) 78 (SD=1.55) 165 (SD=1.41) 5 Medium
toxins)
Food biomarkers 81 (SD=1.29) 84 (SD=0.84) 165 (SD=1.07) 5 Medium
Foodomics 82 (SD=1.32) 82 (SD=1.62) 164 (SD=1.44) 15 Medium
Nutrients/bioactives incl. 81(SD=1.91) 81 (SD=1.60) 162 (SD=1.71) 5 Medium

anticarcinogens in food

Sensors & portable devices 74 (SD=2.46) 86 (SD=0.84) 160 (SD=1.89) 5 Medium

“Food” side® Circular bioeconomy & reducing losses 89 (SD=0.99) 89 (SD=0.99) 178 (SD=0.79) 5 High
of raw material, food residues & by-

products of food production

Alternative protein sources 85(SD=1.85) 82 (SD=1.23) 167 (SD=1.39) 5 Medium
Food allergens 79 (SD=1.20) 83 (SD=0.95) 162 (SD=1.07) 5 Medium
Personalized/precision nutrition 79 (SD=1.52) 82 (SD=1.40) 161 (SD=1.43) 5 Medium
e-RI® Open data & interoperability 90 (SD=1.33) NA¢ 90 (SD=1.33) 0 High
Integration of ICT applied to the 89 (SD=0.57) NA 89 (SD=0.57) 10 High

agrifood: smart sensing, IoT, blockchain,

AL distributed ledgers

Computational science & consolidation 85 (SD=0.85) NA 85 (SD=0.85) 10 High

of existing databases to support risk

assessment

Smartphone applications (i.e. to empower 83 (SD=0.82) NA 83 (SD=0.82) 0 Medium

consumers to personalized and healthier

nutrition) & smartphone-based

diagnostics

Producer/consumer Improving consumer information by NA 82 (SD=0.63) 82 (SD=0.63) 10 High

interface and technology

communication” Traceability/transparency NA 90 (SD=0.94) 90 (SD=0.94) 0 High
Improving consumer education & NA 84 (SD=0.84) 84 (SD=0.84) 10 Medium
awareness
Fostering food system transformation by NA 84 (SD=1.35) 84 (SD=1.35) 10 Medium
networking
Training NA 83 (SD=1.14) 83 (SD=1.14) 20 Medium
Food safety risk communication NA 83 (SD=1.34) 83 (SD=1.34) 10 Medium
Food labelling NA 81 (SD=1.20) 81 (SD=1.20) 10 Medium
Dietary advances & novel consumption NA 81 (SD=2.08) 81 (SD=2.08) 0 Medium
attitudes

*Cut-off scores ranging from 200-0 points, with total score ratings between 200-170 points classified as high priority and <170-160 points as medium priority.
bCut-off scores ranging from 100-0 points, with total score ratings between 100-85 points classified as high priority and <85-80 points as medium priority.
“Total number of respondents to question Q1: 1, = 10; to question Q2: ng, =10; to Q1 +Q2: ng; ;> =20.

4NA, Not applicable.

Frontiers in Nutrition 06 frontiersin.org


https://doi.org/10.3389/fnut.2023.1151611
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Stelzl et al.

the interface between producers and consumers, first priority was
assigned to the task of improving consumer information by technology
(e.g., on food quality and safety) (92 points), and the traceability/
transparency within the agrifood sector (90 points). Ranging between
84-81 points, medium-priority was assigned to the improvement of
consumer education and awareness (84 points), fostering food system
transformation by networking (84 points), training (83 points), food
safety risk communication (83 points), food labelling (81 points), and
dietary advances and novel consumption attitudes (81 points).

4. Discussion

As a strategic framework, a SRIA communicates the general,
specific and operational goals and the corresponding target action
areas of science-oriented entities or research infrastructure for a
defined period of time, most commonly the next 5-10years. In many
cases, there is little transparency about how the thematic areas are
established in different SRIAs, or what techniques were applied for
topic identification and prioritization. Hence, this work aims at
presenting in a transparent mode the workflows preceding the launch
of the METROFOOD-RI SRIA in order to serve as a source of
inspiration and guidance for other research networks or businesses. In
this regard, this discussion refrains from elaborating on the identified
priority topics of the METROFOOD-RI SRIA in a corresponding
context of action and their relevance, as this can be read in detail in the
released final version of the SRIA publicly accessible (26). In this view,
the narrative presented herein centers on sharing and outlining in more
detail the challenges and issues faced in identifying METROFOOD-RI
strategic action areas, and what has been done to address them.

In order to confine the focal topics of a SRIA, it is imperative to
conclude on a comprehensive understanding of the existing and
emerging issues that are directly or indirectly relevant to a project or
undertaking, such as a research infrastructure. For this reason, within
METROFOOD-RI, an inventory analysis of most important strategic
and policy documents was conducted. It was, however, inevitable to
concentrate on a pool of selected documents that had been published
within a certain period of time in order to advance the work on
finalizing the SRIA within a given timeframe. It necessarily follows
that theme-based additions from successor publications, such as for
instance beyond the European Food Safety Authority (EFSA) Strategy
2027 (27) or some further Horizon Europe work programmes with
extensions to the current active programme of 2021/2022 (17), could
certainly have revealed new relevant topics of interest or attention that
might have gone unnoticed due to an established internal
METROFOOD-RI cut-off date. The original collection of topics could
therefore not claim to be all-encompassing. The second step,
consequently, required additional consultation with experts within the
METROFOOD-RI consortium, who provided nuanced feedback
based in part on the engagement of other professionals in their own
networks and communication to external stakeholders from the
political, scientific, industrial, civil society, and academic communities.

The 48 partners of the METROFOOD-PP consortium from 18
countries, organized as National Node networks, and operating in
diverse areas of research and development, consumer sciences, and
information and communication technologies, performed as a kind
of “internal think tank” of great leverage, giving a very inclusive
collection of topics coarsely tailored to the vision and missions of
METROFOOD-RIL
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A far greater challenge than the topic identification was the
selection of a suitable approach for further prioritization. The original
intention was to develop a set of transparent and self-defined criteria
on which to base the topic prioritization for the SRIA. In research and
strategic planning, it is a widely used practice to set priorities based on
predefined decision criteria (28, 29). The criteria were to be derived
from a large-scale inventory project conducted within
METROFOOD-PP that aimed at mapping the expertise, capacities,
(technical) resources, and service offerings of all contributing partners
for a total of 285 facilities (“Metro” side: 144 facilities; “Food” side: 51
facilities; e-RI: 90 facilities) (30, 31), and a separately performed survey
on subjective views and personal perceptions of intragroup
professionals. The following are examples of criteria that were originally
intended as a baseline: (1) number of existing and active facilities in
individual subject areas; (2) level of competence and expertise per
subject area and/or individual topics; (3) service offerings that are
already installed and operational, respectively offerings available after
minor upgrades; (4) individual thematic preferences in terms of the
topics collection for the SRIA; (5) perceived and existing research gaps
in individual scientific disciplines; (6) pressing topics with a high
urgency for action; (7) existence of the necessary in-house resources
and infrastructure for the practical implementation of research
activities on individual subject areas. The plan was not only to set
priorities based on a multi-criteria catalog and an applied numeric
scoring system, but also to assign a weighting factor to each criterion,
giving more weight to particularly important criteria. The practical
implementation of the prioritization task revealed several problems,
which in the end did not allow for a fully satisfactory solution. The
main challenge was to capture the multitude of METROFOOD-RI
partners and their various action spectra in the different research areas
in such detail and completeness, prior to transfer into a suitable scoring
system, to allow the prioritization approach to be based on valid
underpinning data. This also involved mapping of mutual networking
possibilities in terms of current knowledge base and future acquisition,
technical abilities and future service offering capabilities of
participating laboratories and processing units. To put this in more
concrete terms, there were, for example, topics that were identified in
the previous topic collection pool as potential targets for
METROFOOD-RI activities, but where none of the partners was
actively conducting research up to that time (e.g., 3D-printing of food,
artificial protein sources, personalized nutrition). In this context, it was
a matter of argument whether, for example, one should award zero
points with regard to the first prioritization criterion mentioned above,
meaning that there is no RI unit working in this specific field, while for
another topic, say in the metrology subject, up to 130 active laboratories
have been spotted. As a result, individual topics could have been
deemed less relevant due to a lower overall score achieved and dropped
METROFOOD-RI priority list their
sub-representation, even though their societal or policy relevance

from the owing to
might have been significant. This may be also due to the fact that at the
time of preparing the SRIA, METROFOOD-RI was still in its
preparatory phase and covered only a limited number of fully-ready or
fully-integrable resources and capabilities, which are expected to
expand continuously to reach operational maturity.

Even though the inventory of METROFOOD-RI facilities could
not be used for priority setting, it provided very valuable information
for the management and future planning of the R, as it gave a good
impression on existing competences, gaps and deficits in specific
thematic areas and shed light on where its strengths and highest
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performance potentials lie. In selecting the future core topics for the
METROFOOD-RI SRIA, it was considered important to have broad
agreement from the majority of the consortium in order to maintain
and strengthen a sense of community and cohesion in the longer term.
However, discussions on the best approach to setting priorities within
the RI revealed that opinions and views on the prioritization of
individual topics vary widely, and are sometimes strongly influenced
by one’s own research areas, competencies, and interests.

In provision of a representative decision and in order to drive the
SRIA preparation forward in time, the METROFOOD-RI MC vote
on this matter was taken into consideration, as described in greater
detail in the previous methods section. Though a vote among ten MC
members does not ensure necessarily a representative majority of the
entire RI of 48 partners, this compromise was not rejected by anyone.
Basing the voting on a limited eligible sample was also an acceptable
trade-off, as the areas of expertise and research fields of each MC
member were quite heterogeneous and covered a large spectrum of
topics related to the physical and electronic RI components. Moreover,
as all MC members were concurrently work package leaders in the
METROFOOD-PP project and involved in the landscape analysis and
the overall user mapping, the voting provided a very representative
cross-section among all the RI facilities. Given that assessments on
the relevance and priority of individual topics tended to be subjective
in nature, a subjective bias, among other things, based on the
knowledge background of the survey respondents, cannot
be completely ruled out. This was however tried to be reduced to a
minimum by integrating a “no answer” response option in the
questionnaire, if no particular competence or knowledge existed on
certain topics, which was to be expected with regard to the wide array
of thematic areas. Due to the large number of topics identified as
possible flagship topics for the SRIA, it was inevitable to prioritize
and, thus, limit and define the content framework. The determination
of a proper cut-off score on the basis of which a ranking of topics by
priority was possible, depended heavily on the outcomes of the survey,
but was intended to be as transparent, plain, and comprehensible as
possible. A different sorting of the threshold values could might have
resulted in significantly more or fewer priority topics, taking into
account that the total scores obtained for individual topics were in
part quite close to each other. The decision on the scoring intervals
was made solely on a pragmatic consideration to ultimately arrive at
a manageable number of core subjects for the METROFOOD-RI SRIA.

Having identified the METROFOOD-RI SRIA priority topics, it
was equally important to contrast them against the research portfolio
of other (research) organizations within and outside Europe in order
to explore competitive advantages and strategically expand the RI
through increased collaborative efforts in SRIA-related activities. Last
but not least, it was carefully considered how to sustainably strengthen
the market position of the RI and promote innovation potentials in a
targeted, collaborative and effective manner.

All in all, a SRIA should not be viewed as a static but rather a
living document and roadmap with a validity horizon of several years,
as in the case of METROFOOD-RI for the initial period of 5years
(2021-2025). Once the SRIA of METROFOOD-RI was established
(32), further planning of its update process was also initiated in order
to maintain an up-to-date status in the next years and to drive strategic
alignment with critical research needs and emerging challenges, as
well as new opportunities and market-driven (technical) developments
and upcoming trends. For the time being, it remains to be seen
whether further step-by-step optimization is necessary to maximize
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the efficiency and effectiveness of the RI in its daily work under the
legal status of an ERIC, thus contributing significantly to the
promotion and exploitation of European research potential and to the
strengthening of the European Research Area at large.

5. Conclusion

This report described the methodology and main outcomes of the
research study that helped to identify the key thematic areas for the
SRIA of METROFOOD-RI from a metrological standpoint, to
articulate critical and emerging issues and demands and to structure
how the integrated facilities of the RI can operate in the first 5 years of
operation as an ERIC. Setting-up a SRIA is often a tedious process that
demands team efforts and professionalism, time and not least
endurance. The present study illustrated that there is not one ultimate
way or procedure to follow, often requiring a certain degree of
flexibility in handling unanticipated challenges, pragmatism and spirit
of compromise are decisive factors to succeed.

With a view to the METROFOOD-RI SRIA, from the project idea
to its concretization and final implementation, a participatory
development process was set in motion that incorporated the different
opinions, views and positions of the various affiliated partners and
stakeholders. Establishing and implementing a common research
agenda for METROFOOD-RI, with a focus on metrology in food and
nutrition, required a targeted and differentiated approach and a
concentration on selected research and business areas deemed as
highly important and relevant, also in view of the major societal
challenges and the priority action areas delineated for the RI.

After having acquired the relevant basics, the aim is now to take
METROFOOD-RI to the next level and to turn its vision and mission
into joint actions, guided by the SRIA objectives, and concrete results.
In providing research communities with integrated cross-discipline
services, knowledge and resources, METROFOOD-RI represents a
valuable addition to Europe’s scientific community and the European
research infrastructures landscape, standing in the starting gates to
generate real impact at multiple levels at the scientific and
technological and innovation, socio-economic, political, or
environmental dimensions. By developing and maintaining strategic
alliances with other research infrastructures and scientific networks,
itis expected that the impact emanating from METROFOOD-RI will
not only increase, but also multiply its potential to benefit society at
large and as an important pillar of the European Research Area.
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