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Overview

* Context: societal challenge, policy needs
» Research Infrastructures — Rl Lifecycle

« Developing Food and Health RI:
* Concept development (EuroDISH),
* Design (DISH_RI & RICHFIELDS)

* RICHFIELDS:

* Coreobjectives
* Evidence collated and analysed
* Roadmap

Next steps: FNH_RI
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Food 2030 (EC, 2016/18)

EUROPEAN RESEARCH & INNOVATION
FOR FOOD & NUTRITION SECURITY

~ w0t renastion oty
. STy, W TP T, wanl$

Key food security policies:

* Nutrition for sustainable and healthy
diets

 CLIMATE smart and sustainable food
systems

* Circularity and resource efficiency of food e
systems

* |Innovation and empowerment of
communities
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Food 2030: Consumer key to the transition to sustainable food
system

Societal
Challenge

Societal
Challenge

Agrifood

sector Consumer
What and what do
Food security & safely we eat? Nutrition & health
Climate change How doas it affect amographic changs
heaith?
Sustainabllity Well-being
Public & private Public & private
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Societal trends

Digitalisation _ | T
o Data platforms, linked open data, standards aaderl .'.‘-.““(..
0 Apps, sensors, wearables 4 ;a __-L“consumers
Personalisation A T Sy
* © "4 7 andData
0 Individual feedback structures et
0 Quantified self | --‘.b'-.‘...-‘-"' P
. . P il g
Globalisation as -

s .:'.’.'“ (F-g;_a—d S
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0 Fragmentation in sectoral policies and practices to be overcome & ii"" )

Citizen science
o0 Citizens become engaged in research

0 Global markets and global governance
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Research & innovation developments

Open Data
* Big data; data science; “Smart” FNS via ICT;
Open Innovation

* Private partnering; responsible research and innovation; civil society
engagement

Open Science

* Open access and data sharing; trans/inter-discliplinarity

Open to the World

* Globally connected science; international research infrastructures
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Why do we need RIs?

* Help to create international and interdisciplinary research communities
around a societal challenge

« Standardise, harmonise, ensure good quality data
« Build skills, capacities, capabilities

* Open up unique advanced research facilities, expertise and services
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EFSRI 2016 Roadmap: Rl lifecycle

IMPLEMENTATION
PREPARATION

site construction and deployment of
organisation, recruitment, IPR & innovation
policies, perennial operations and upgrade plan,
secure funding for operation

preparatory phase, business & construction
plan, political and financial support secured,
data policy & data management plan, cost book.

DESIGN OPERATION

frontier research results,
design study, business
R services to scientific
case, political and :
4 community, outreach,
financial support

continuous rade of

obtained, common UOUS UPS
instrumentation and

methods, plan and obtain

oolitical and finandal suoport

access policy, top-level
breakdown of costs,

CONCEPT DEVELOPMENT
TERMINATION

concept screening,
consortium formation,
access policy and funding

e.g. dissolution, dismantling of
facilities and resurrection of site,

; reuse, merger of operations and
concept, scientific and
organisation and (major)
project leadership
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EFSRI 2016 Roadmap: Rl lifecycle

PREPARATION

preparatory phase, business & construction
plan, political and financial support secured,
data policy & data management plan, cost book,

DESIGN

design study, business
case, political and
financial support
obtained, common
access policy, top-level
breakdown of costs,

CONCEPT DEVELOPMENT

concept screening,
consortium formation,
access policy and funding
concept, scientific and
project leadership

IMPLEMENTATION

site construction and deployment of
organisation, recruitment, IPR & innovation
policies, perennial operations and upgrade plan,
secure funding for operation

OPERATION

frontier research results,
services to scientific
community, outreach,
continuous upgrade of
instrumentation and
methods, plan and obtain
politicaland finandal suooort

TERMINATION

e.g. dissolution, dismantling of

facilities and resurrection of site,

reuse, merger of operations and
organisation and (major)
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[0 EuroDISH: explore gaps and needs for
Q Food, Nutrition & Health RI

EuroDISH

CESSDA
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(Need= connecting plllars
T ~ overarching
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< Need for RI Emerging Rls o

No RI connecting DISH pillars
No Rl specific for F&H domain

ELIXIR

EATRIS

EBI BBMRI

MetaboHUB
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OQ EuroDISH Concept Development

EuroDISH

. Through mapping of existing Rls in the domain of DISH,
identified the gap in the market (D-I)

ll.  Through a series of case studies, identified the possible
linkages with other Rls

lIl.  Through lit review, desk research and key stakeholder
interviews, identified governance models

IV. Through a series of technical case studies, mapped out the
technological requirements

p-12 4.10.2018 www.eurodish.eu




EuroDISH mapped status quo of food & health Rl = >160

Formally identified advanced (ERIC status or equivalent) RI =9

Mapped developing RI & inter/national research

facilities, resources or services >150

Conclusion: Need for F&N Rl focusing on D

Determinants of
diet & lifestyle

Figure 1. EuroDISH mapping of European
food and health research infrastructure (RI)
Brown et al. on behalf of the EuroDISH
consortium (submitted TIFS 2015)

Inter/national
Ris

N . Intake of food
& nutrients

Heaith &
disease risk

EBI
Networks Projects oo

‘e.g.,

EuroDISH case study 1:

Dletary survelllance Rl via integration of
GloboDiet-R| (standardised dietary data
collection tool) and the EuroFIR food data
composition platform.

EuroDISH case study 2:

Nutritional phenotype RI to support the
study of gene and diet interactions (formei

Since incorporated into JPI-HDHL/
European Nutritional Phenotype
Status & function Assessment and Data Sharing Initiative,

ENDAPAS|
of the body ;

Nutritional Phenotype database, dbNP. o



DISH_RI - Roadmap for F&N Rl

Recommendations of EFSRI:
\ft« DISH-RI

« use the design study RICHFIELDS as

starting point for ESFRI Roadmap oara \Y Q v |
\ " \
- makeitwiderthan DISH, include "o . e e S
food chain and health ,f/i:‘ . °
R0 e =
« align RI-design with roadmap SERVICeg S, | -
application where possible - o i‘ )
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EFSRI 2016 Roadmap: Rl lifecycle

PREPARATION

preparatory phase, business & construction

plan, political and financial support secured,
data policy & data management plan, cost book.

DESIGN

design study, business
case, political and
financial support
obtained, common

access policy, top-level

breakdown of costs,

CONCEPT DEVELOPMENT

concept screening,
consortium formation,
access policy and funding
concept, scientific and
project leadership
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IMPLEMENTATION

site construction and deployment of

organisation, recruitment, IPR & innovation
policies, perennial operations and upgrade plan,

DISH-RI
2

o »-T
o -

secure funding for operation

OPERATION

frontier research results,
services to scientific
community, outreach,
continuous upgrade of
instrumentation and
methods, plan and obtain
politicaland finandal suooort

TERMINATION

e.g. dissolution, dismantling of

facilities and resurrection of site,

reuse, merger of operations and
organisation and (major)

15
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Determinants of behaviour

Consumer Barriers & Motives Supportive & Restrictive Tools

Soclo- hi Product
Paychological Do b Characteristics
factors

Healthy eating

Social & Governmental
Environmaent

Consumer Product
behaviour Environment

Snoek, Reinders and Zimmermann, 2010 __
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ICT is a driver of food consumption trends

m = = n

Servers, J Ermail, J
« Networks, ~ ~Calendaring .
Stor = .
\—*;"a/-/--g‘Nw/ / gj
-
l HC —  wWeb 2.0:
-l \‘ e You Tube, }

Facebook,

Software, 4
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Problem and potential

» Existing datasets not sufficient for understanding consumer
behaviour, product development, public health policies

* Every day, consumers & businesses generate “big data” 1
. J
-

* Potential to link & analyse data & respond to societal challenges

o
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RICHFIELDS is exploring integration of data generated by: - 4

-

« Consumers, e.g. apps, SENSOrs - COI’]SU‘erti N

* Businesses, including retail, e-commerce, insurance; e.g. sales

* Research, including EU and International; e.g. surveillance data,
personalised nutrition
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RICHFIELDS Core objectives

(I) Will assess and propose a

Consumer Data Platform
mm Data integration Bushiess tel Governance, ethics
p e nd t nd final desi
(1) RICHFIELDS Data Platform ‘??“"‘f?"?""“‘ TR SRS
will ensure connectivity of —
various data dealing with
determinants and intake  Methodological
Business
generated data on | Data on consumers co:‘:‘:::“
Preparation of Consumption of consumers’ from related
Purchase of food food food purchase, research m'l::sb:
pt;pautionli::d infrastructures research facilities
@ www.richfields.eu A e deabag e
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Evidence gathered in Phase1 and Phase 2

Descriptive Criteria Scientific Criteria Technical Criteria Legal/Ethical Criteria
What exists? Is it useful? Can we access it? Can we use it?

Data Being Collected * How standardised? How is data Willingness to share
Best practices for data  Potential to infer about: organised? data
collection purchase, preparation, Data Formats Terms of use

Type of data consumption Ontologies Privacy Policy
* How validated Authentication Data ownership

Harmonisation

e J
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Phase 1: Evaluation of consumer-generated
data

* Identify, characterise and evaluate consumer-
generated data
* Food Purchase
* Food Preparation
* Food Consumption

* Understand the potential to use such data for
scientific purpose — data sharing study

é; www.richfields.eu - o L gy
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Conclusions

Descriptive Criteria
Whatis it?

Categories are:

* Knowledge &

Conclusions for food purchase apps:

understanding

Planning and
organisation

Making a
purchase

Meal
preparation/
cooking

Food diaries

Scientific Criteria
Is it useful?

Purchase/preparation:

describe an intention,
not the actual
behavior

Can't be linked to an
individual.

Consumption:

APPS do collect data
at the individual
level,

Reliability/validity

Intervention

 Linking food purchase/prep/consumption data to strengthen its scientific value

* Need to carefully develop the protocols for performing such linkages

Technical Criteria
Can we access it?

No apps explicitly
stating “no” data
accessibility, but most
apps did not provide
any information on
this

Majority of apps that
allowed data access
did not provide
information on the
issue

» Potential for RICFHIELDS to link with the existing AGGREGATORS established in the public domain

Legal/Ethical Criteria
Can we use it?

Lack of
documentation
related to the
implemented terms
of use and privacy
policies.

Where a “terms of
use” document
existed, the
majority of apps
had no information
on data ownership




Phase 1: Data sharing study

Objective to understand: Data sharing context

* the extent to which consumers are willing 0 “Scientists in universities and publically
to share their food and health related data funded research institutes need data to study
with publicly funded researchers the relationship between food and health.”
governments and industry, 0 “Governments need data to develop and

. . . - monitor nutrition policies in place to improve
differences in willingness to share by food and health.”

country, age, gender, education or socio-

: 0 “Companies that produce or sell foods and
economic status,

drinks (e.g. manufacturers, retail chains,

* therelevant predictors to willingness to restaurants, food delivery services) need data
share their data. to do research to develop and improve their
products.”
N=8 countries, 1000 participantseach_____ L
échf?@lds — www.richfields.eu
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Business (e.g. retail, ecommerce): ———

Phase 2: Evaluation of business & research-generated data

~

* best practices of collecting data;

* ICT technology used for data collection;
» stakeholder perspectives for sharing of data in data pools.

Existing research infrastructures

* their their approaches to data access, data linking, governance and business
models were reviewed

* potential linkages and data sharing opportunities explored

Laboratories

* their structures, purposes and technical specificities, to better understand their
needs and wants

sl
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What data is available?

How is the data stored?
How can it be linked?

Ethnical and ownership issues
when ||v|'xlr‘.g to the data

Design of future data
structures/interfaces

Business case studies

-0+ @
1)

Selection criteria STATISTICS Goteborgs

Organisation's generated
data strategy. D E N M AR K

Willingness to provide G F | < I m

potential data for the
analysis. GRUPPEN

(Rlerrieios)

Existing Rls case studies

Fake Food Buffet

e

Case Study 1: Food composition and < o
food attributes

:=2% EuroFIR

European Food Information Resource

Glob&Diet
& QuaLiFY

‘@ precious

FoodScape Lab Restaurant of the
Aariborg University Future Wageningen
University



Some conclusions from Phase 2

Descriptive Scientific Technical Legal and
criteria criteria criteria ethical criteria
e Diversity of data Business data: Business data: e Some interest in
available in business scientific usefulness Potential to connect sharing older or pre-
sector limited, value in retail with Aggregators and competitive data
e A huge range of IC and marketing data APls (other labs, business)
technology to collect Labs data: not Labs data: need for e Consent

data formatted and requirements and re-

o Flexibility key standardised, SOP/operational : purposing need to be
scientific usefulness protocols to harmonise carefully considered
e future data collection e Governance
Existing Rls: data Existing Rls: framework and
developed for standards/ontologies business model must
purpose of science not developed or be specific to the
available type of data

e — /
- \
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Synthesis of evidence: Core offering

Data Platform/Technology
* Data catalogues and data management protocols P D -0 S - -5 P - - .o,
identifying and describing data (Commercial, Public and Research/Academic data) and ) st b B!_C_’!_F_'EED_S_ _Dg!._ E"_.!f_o.l' 11 -4
its provenance; Lists of relevant laboratories; best practice documents and data :
management protocols Data storage, data linkage and search capabiivies; calibration :
- and knowledge generation toods O
* Research protocols 7wt o

development, capture and sharing of best practice protocols for the use of connected
and ‘big data’ in food-related consumer behavior research.

* Standardised vocabulary/thesauri
standardisation of vocabulary and development of thesaurito supportresearch
activities utilizing connected data.

¢ Ontologies/Semantic Data models
development of ontologies and semantic data models to support research activities
utilizing connected data.

¢ Training/Consultancy services
to assist both the RICHFIELDS data users and data providers to improve the quality of
their data usage/capture of determinants of food behavior.

!
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FIND conating sofeumers Marise coneents

Phase 3: Developing a roadmap

* Technical specification (BB e st e o commts i ot e

Mansge the conmummr donated datatasn

* Business model specification B .

» Governance model (incl. legal and :

maiminie web portal

ethics) specification e ot ot St i
m | seovide data catatagues

srovide siandardined vocabulary / thesaur!
pruvide anlologees / semantic seta mosels

sruvide training and consultancy services

PR APERN UPIOYY #nE DuNNesE Tel

run the foundation PHN-RT for
BaARAgement And guvarnance

manage (Crterlsecurty

mansge relatisas with natianal nodes

r s ; mansge relatisas with TV ESFRT and
National st ries

mansge with v and
gold/ sBver/Dronze mambers

MATAR and support ethics committee

\ Tun user and stakoholder network and forums

)
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Synthesis of evidence: Conceptual design for RICHFIELDS Data
Platform

ers 5

o

a Data provi

©

Researchers as
users

Data generated by
other researchers

Data from other
Research Infrastructures

Other
. customers
U Palicy
Data generated by businesses makers

Businesses

©

Data generated by consumers
L through apps o

/
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Phase 3: Final design and roadmap - Technical spec

LEGEND

Richfields Data Platform thed e dtpmd  SEHSELCY
Specification: meresss s sarrons
(1) User interface — access to o e [ e | mgarans
knowledge repositories, research w7 s || oo | s
protocols and ontologies e R B P 4
* Accesstodata providersand eres o

managers O\ ‘ o l
(11) APl system — manages woress | o pee
connection between external and s T
internal systems — harmonisation N _— S i
(11l) Gateway - knowledge/data pen ) ==
transfer -

(IV) Separate servers for a) raw data

smr.a.ge\;b) metadata storage L —
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Phase 3: Final design and roadmap - Business model

)
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Phase 3: Final design and roadmap - Ethics and governance

Data governance must: s theBl_____ Governance structure of the R

* Enhance trust ; o

* Ensure transparency

* Protect IPR

* Belegally compliant

* Grant access on the case by case
basis

Organisational governance must:

» Beflexible & democratic

* Beaccountable & transparent
distributed and de-centralised

facility; a ‘hubs & spoke’ model. ~
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Summary: Three ongoing tracks to the FNH-RI

EU, Research Infrastructure projects
EuroDISH: Determinants — Intake — Status - Health
RICHFIELDS: Focus on gap Determinants — Intake

Food Nutrition Health Rl roadmap (ESFRI)
2015, based on (premature) application, lessons learned
Next round 2019/20

EU Member States
Preparing FNH-RI consortium for ESFRI-roadmap
Political & fin support ESFRI roadmap applic (Ministries)
National roadmaps (DK,NL,IT,UK,FR,SL). Coming up new node 2019
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