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Abstract

Introduction The European Partnership for the Assessment of Risks from Chemicals (PARC) is a 7-year multinational
partnership aimed at consolidating and strengthening European Union’s (EU) research and innovation capacity

for chemical risk assessment (RA) to protect human health and the environment. It consists of nine work packages
(WP) involving more than 200 participating organisations from 29 countries. PARC is currently mapping the most
relevant needs in the field of European chemical RA to steer PARC's future activities in the coming years. The present
study aims to gather the perspectives of WP/Task/Project Leaders of PARC to understand their experience dur-

ing the first prioritisation round of PARC activities and to identify potential points of improvement for future rounds.

Methods Three online 90-min focus group discussion (FGD) sessions were conducted between the 3rd and 9th
of May 2023. Each session was attended by 4-5 participants with at least one representative from each PARC WPs
4,5 and 6 (n=13). The sessions were recorded and transcribed, then analysed in NVivo 12 software using thematic
analysis.

Results Some important aspects for the prioritisation of activities that were mentioned include: (1) having a transpar-
ent prioritisation process even though each WP might need different prioritisation criteria, (2) balancing the fulfilment
of short-term regulatory needs and anticipating long-term needs in chemical RA, (3) maintaining alignment and syn-
ergy between the WPs and with other relevant EU initiatives to avoid duplication and to ensure continuity of work
and (4) making sure that PARC can effectively respond to requests from different PARC stakeholders.

Conclusions The next round of PARC research activity steering process will provide an opportunity to implement
the various improvements identified. PARC should utilise the advantage of having stakeholders from different back-
grounds (e.g., risk assessors, policymakers, regulatory bodies, academia, etc.) within its consortium and its advising
bodies to prioritise projects and activities that will support its overall objectives. These recommendations could
also be of interest outside PARC in the context of prioritising research and innovation needs related to chemical RA.
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Introduction

Around 225 million tons of chemicals that are hazard-
ous to health were consumed in the European Union
(EU) in 2021 [1]. These chemicals may be acutely or
chronically toxic, mutagenic, or carcinogenic. Chemical
risk assessment (RA) and management are necessary to
better understand and therefore minimise the adverse
effects of exposure on the population and the environ-
ment. Unfortunately, out of the>100,000 total chemi-
cals on the market, only around 10% of them are fairly
well characterised for their hazards and exposures,
while most of them are still poorly characterised [2].

For the past 20 years, different EU and national agen-
cies have been making conscious efforts to protect
humans and the environment through several frame-
works that monitor and regulate different chemicals
circulating in the market. Several research initiatives
have been carried out under the EU’s Horizon 2020
research programme (3], including the European
Human Biomonitoring Initiative (HBM4EU) [4], which
focused on basic human biomonitoring research with
an emphasis on producing scientific results that can
be translated into policy. The European Partnership for
the Assessment of Risks from Chemicals (PARC) [5]
was established based on these earlier initiatives and in
support of the EU Chemicals Strategy for Sustainability
towards a Toxic-free Environment [6] and the Zero Pol-
lution ambition of the European Green Deal [7].

PARC was launched in May 2022 with the overarch-
ing goal of “consolidating and strengthening the Euro-
pean research and innovation capacity for chemical
RA to protect human health and the environment” [8].
PARC is a collaborative effort of around 200 organi-
sations from 29 different countries. The consortium
includes three major European Agencies, namely the
European Chemical Agency (ECHA), the European
Food Safety Authority (EFSA) and the European Envi-
ronmental Agency (EEA). The partnership has a budget
of 400 million euros, co-funded by EU’s Horizon
Europe research and innovation programme [8].

A governing board (GB) with representatives of
European Commission (EC) Directorates and national
ministries, steers PARC activities. The Work Pack-
age Leaders (WPL) form PARC’s management board
(MB) and organise the planning and monitoring of the
activities carried out by the various WPs. The institu-
tions representing the participating organisations sit
on the grant signatory board (GSB) to monitor the

co-financing grant with the EC and the beneficiaries
[9].

There are nine work packages (WPs) in PARC, each
with their own type of tasks and activities. These work
packages and how they correspond to the PARC objec-
tives are illustrated in Fig. 1. Most of the research and
innovation activities in PARC are conducted in WP 4
“Monitoring and Exposure’, 5 “Hazard Assessment’, and
6 “Innovation in regulatory RA” There are currently more
than 80 projects and case studies running under those
work packages.

In further building PARC’s project portfolio, PARC WP
2 “A common science-policy agenda” will ensure proper
linkage between the high-level priorities of policy-mak-
ers at the EU and national level and the activities that will
be implemented in PARC in response to these policy and
regulatory needs. This will be ensured through a number
of activities, including various targeted surveys, focused
workshops and/or expert groups to gather information
needs from policy makers at EU and national level, as
well as from stakeholders and experts involved in regu-
latory RA activities. Guided by policy and/or regulatory
needs, WP2 will develop and implement a well-struc-
tured and transparent strategy aimed at prioritising pro-
jects, substances and methods. WP2 also sets a common
agenda at the science-policy interface, making PARC
knowledge available while actively promoting its regula-
tory consideration, and working towards sustainability of
PARC'’s successful activities.

This present study was done under Task 2.1 “priority
setting” which focuses on ensuring that future projects/
activities strive for a common goal and maximise PARC’s
impact, within the available resources, budget and time-
line. This task manages and monitors current and future
PARC projects, especially those in relation to research
and innovation activities.

First PARC project prioritisation round in context

The prioritisation approach closest to the European
context in which PARC operates is the one developed
by HBM4EU. An article published in 2021 [10] pre-
sents this prioritisation strategy and compares it with
other approaches used in several chemical monitoring
programmes, concluding that the HBM4EU approach
would allow the maintenance of harmonised and com-
parable results of further prioritisation processes at EU-
level and recommends its use in follow-up initiatives
such as PARC. However, we are not aware of an already
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Fig. 1 PARC objectives and work packages [8]

established prioritisation approach for a partnership as
extensive as PARC with such a broad research & innova-
tion scope, covering several different aspects of chemical
RA at once for both the protection of human and envi-
ronmental health. Our study would therefore contribute
to the improvement of research and innovation project
prioritisation approaches for future partnerships or ini-
tiatives in a similar context.

To select the projects to be carried out in the first 2
years of PARC, the first project prioritisation process was
conducted in 2021 with an approach partially adapted
from that of HMB4EU'’s. Both the strategy and the crite-
ria used in the first PARC prioritisation process are sum-
marised in the 2022 PARC Deliverable 2.1 “Prioritisation
Criteria” (D2.1) [11]. Substances, methods and endpoints
were selected from several HBM4EU legacy documents
[12, 13], including the results of the stakeholder consul-
tation carried out on the mapping of needs (MoN). Sur-
veys were also sent to PARC’s interim governing board
(GB) to identify research and innovation needs of PARC
participating countries, organisations and of the relevant
European agencies.

Unfortunately, the timeline for PARC’s preparation
and initiation phase coincided with the COVID-19 pan-
demic, which posed a major challenge to follow the
designed strategy and required the coordination to adapt
the process to be able to launch the partnership and its

WPS
Capacities
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PARC Objectives

Our general objective is to consolidate and
strengthen the EU’s Research and innovation
capacity for chemical risk assessmentto
protect human health and the environment

3 @ High level network for
regulatory science interface

Research & Innovation
o towards Next Generation
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activities as planned. This led to some initial research
and innovation projects being selected by the relevant
WP/Task leaders without necessarily well documenting
the selection process. Following this initial prioritisa-
tion round, a series of internal surveys and meetings col-
lected feedback from WPLs and TLs, identifying the key
issues and some suggestions for further work to improve
the process. These suggestions were also summarised in
D2.1 and are echoed in the results section of this article.
The main conclusion was that an agreed common frame-
work was needed to improve alignment with regulatory
needs and between WPs. This framework should ensure
a transparent process and improve the reproducibility
of the prioritisation process for the second half of PARC
[14].

Study objective

The objective of this qualitative study is to gather the per-
spectives of major stakeholders of PARC to understand
their experience in determining the first set of PARC
research and innovation projects and to define a range of
best or more appropriate criteria to be applied in future
processes. This study aims to identify the challenges and
opportunities to address the concerns and interests of all
stakeholders, and to propose a series of recommenda-
tions to improve future processes.
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This study will directly support the PARC MoN pro-
cess to identify the research and innovation needs that
should and could be prioritised by PARC in its fourth-
to-seventh year. The MoN process will take into account
existing priorities that have already been translated into
projects within PARC and other needs that have not been
included yet. The scope of this paper exclusively covers
the prioritisation process for research and innovation
activities related to monitoring, exposure assessment,
hazard assessment and RA (PARC WPs 4, 5, and 6).

Materials and methods

The focus group discussion (FGD) format was chosen
as an appropriate method to invite interaction and col-
laboration among participants and to gather their views
and ideas [15]. In this case, several WP/task/project lead-
ers from PARC WPs 4, 5 and 6 were invited to discuss
with each other their experience, views and opinions on
the prioritisation process and to consider any ideas or
recommendations to improve this process. Moderators
provided guidance and prompts as needed, while allow-
ing the participants to express themselves for most of the
duration of the session. Three FGD sessions were con-
ducted in this qualitative study to answer the following
research question: considering the previous prioritisation
process in PARC, how can it be improved for the next
round?

Recruitment of participants

A total of 45 email invitations to join the FGDs were sent
to all the PARC 8 WPLs and all 35 PARC TLs plus 2 pro-
ject managers working in WPs 4, 5 and 6. They were cho-
sen, because they have a leadership role within their WPs
and tasks, have a good understanding of the projects

Table 1 List of key questions for the FGD sessions
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under their scope, and will greatly influence future activi-
ties in PARC. Forty timeslots were offered and 23 invitees
replied with their availabilities. Three sessions with 6-7
participants were scheduled but only 4-5 participants
per session were able to finally attend.

Data collection: FGDs

Prior to a FGD session, the available participants were
sent an email containing: a session brief listing some of
the topics to be discussed, a short demographics ques-
tionnaire and a consent form to express willingness
for their interventions to be recorded, transcribed and
analysed.

Three online 90-min FGD sessions were conducted
via Microsoft Teams on the third, fifth and ninth of May
2023. Each session was attended by 4-5 participants with
at least one representative from each targeted WP. Addi-
tionally, several members of Task 2.1 team acted as mod-
erators, co-moderators, notetakers and timekeepers. The
PARC coordinator and/or deputy coordinator were pre-
sent during all three sessions for observational purposes
or as co-moderators, when needed.

The technical preparation for the semi-structured FGD
followed the guidance suggested by Krueger and Casey
[15], and King and Horrocks [16]. An interview guideline
was used by the moderators and a PowerPoint presenta-
tion was displayed as a visual aid for the participants. The
key questions asked are listed in Table 1. These questions
were only meant to act as prompts to guide the flow of
the discussion, flexibility was allowed to adapt the dis-
cussion according to how the participant responded and
the time available. The sessions were recorded using the
Microsoft Teams application and field notes were taken
as a backup.

Key questions

1. Prioritisation criteria

< Participants were shown the main criteria used for the first prioritisation round of PARC mentioned in a PARC deliverable (D2.1) and were asked if there were

other criteria not yet included on the list >
a. What were the most essential criteria used within your WP?

b. What criteria will be used for the prioritisation process of the second half of PARC?

2. Answering policy needs

a. What were the main policy needs your work package tried to address for the first prioritisation round of PARC?
b. Have your WPs already identified some priorities for the second half of PARC? What are the main policy needs you are planning to address in your

WP for the second half of PARC?
3. Experience with prioritisation

a. What were the challenges you faced on deciding what projects to prioritise on the first prioritisation round of PARC?
b. What approach should be taken in prioritising substances within chemical groups?

4. Lessons learned

a. What aspects of the prioritisation process from the first prioritisation round of PARC would you continue using on the second half?
b. What should be done differently for the prioritisation process of the second half of PARC?
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Analysis of the data collected during the FGD sessions
Automatic transcriptions either from Microsoft Teams
or the transcription function on Microsoft Word were
used. The auto-transcribed scripts were manually cor-
rected by comparing them to the video recordings to
ensure accuracy and clarity. NVivo [17] was used as the
main software for the qualitative data organisation and
analysis for this study. The transcript was minimally
altered for coherence, then formatted to fit the require-
ment for the auto-coding function in NVivo 12 [17],
which allowed the categorisation of the transcript based
on the different speakers participating in the FGD ses-
sions. The transcripts were uploaded to the NVivo pro-
ject file and then manually analysed using the thematic
analysis method described by Braun and Clarke [18].
The first round of coding was done descriptively with a
structure similar to the evaluation coding described by
Saldana [19], coding for the strengths and challenges of
the first prioritisation process and recommendations for
the future prioritisation process in PARC. During the
first round of coding, we also identified prioritisation
criteria similar to those mentioned in D2.1 mentioned
throughout the sessions. These criteria could be catego-
rised into three overarching themes: (1) policy and regu-
latory relevance, (2) positioning: synergy and alignment,
and (3) practicality: feasibility and technicality. The
strengths, challenges and recommendations coded from
the transcript earlier were also then categorised into
these themes. Figure 2 summarises the analysis process
from raw transcripts to themes.

Results

Participant demographics

More than half of the invitees responded to the invita-
tion to participate in the study. Based on availabilities,
20 potential participants were separated into three
groups and finally, a total of 13 participants from seven
countries were able to attend the three FGD sessions.
France was the most represented—with four partici-
pants. Almost equal numbers of participants worked for
universities, national research institutes or government
agencies. At least seven of them had previously par-
ticipated in a chemical RA research need prioritisation

Recorded FGD
sessions

Transcription

* Microsoft Word
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process other than PARC, with three participants hav-
ing previously been part of the HBM4EU project,
while others reported participations in their countries’
national initiatives or in other EU projects such as the
“Network of reference laboratories, research centres
and related organisations for monitoring of emerging
environmental substances” (NORMAN) [20], “Assays
for the identification of thyroid hormone axis-disrupt-
ing chemicals: elaborating novel assessment strategies”
(ATHENA) [21], and “Female reproductive toxicity of
EDCs: a human evidence-based screening and identi-
fication approach” (FREIA) [22]. The complete partici-
pant demographics can be seen in Table 2.

Table 2 FGD participant demographics

Characteristics n
Gender (n=13)
Male 6
Female 7

Type of institution (n=13)
Government Agency
National Research Institute
University

Location of Institution (n=13)
Belgium
Czech Republic
Denmark
France
Portugal
Switzerland

w — = NN = —

Sweden
Involvement in WP (n=13)
WP 4
WP 5
WP 6
WP 5and 6

Involvement in a chemical RA prioritisation process in the frame
of other initiatives (n=12)

Yes 7
No 5

- h~ U1 W

Evaluation Coding +
Coding based on

Thematic analysis

Prioritisation criteria
(Saldana, 2013)*°

* Microsoft Teams

(Braun and Clarke, 2006)8

¢ NVIVO 12 (Lumievero, 2021)7

Fig. 2 Flowchart of the analysis process of the data collected during the FGD sessions
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General perspectives on the prioritisation process

for activities in PARC

As shown in Sect. “Analysis of the data collected during
the FGD sessions = focus group discussion’, the feedback
provided by the participants on the strategy and criteria
used during the first prioritisation round of PARC can
be arranged into three broad and different themes: (1)
policy and regulatory relevance, (2) positioning: synergy
and alignment, and (3) practicality: feasibility and tech-
nicality. Table 3 presents how the criteria mentioned in
both PARC D2.1 and the FGD can fit into these themes.
The participants discussed challenges in prioritising
activities or projects for answering long term vs. short
term research and innovation needs, improvement of
the positioning of these activities and projects within
PARC and in relation to other EU initiatives, and chal-
lenges in responding to requests from different PARC
stakeholders. Some opportunities for improvement were
also highlighted by the discussion. These challenges and
opportunities are mentioned in Table 4.

Each PARC WP was designed to address different
aspects of chemical RA. This led to them having dif-
ferent needs when it came to prioritisation criteria of
substances and methods. It was evident that each WP
performed their own separate prioritisation process.
Despite the FGD participants agreeing that it would be
difficult to create a crosscutting prioritisation framework
for PARC, the need to set up a transparent process with a
set of defined criteria was generally suggested.

The participants assured that these in-WP prioritisa-
tion efforts were not intended to replace the function of
PARC Task 2.1 in priority setting. It was mentioned that
the structure of PARC contributed to the heterogeneity
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of the programme which made PARC prone to misalign-
ment. Participants were aware that Task 2.1 and the
coordination team were still needed to ensure that the
priorities set within each WP aligned perfectly with the
general objectives and impact framework of PARC.

“The priorities within a work package differ. You
cannot always use the same criteria. (...) on the
other hand, you will try to have as much alignment
as possible. So, these are two aspects which maybe a
bit contradictory but, in the end, there are probably
ways to have them integrated”—(Participant FGD2-
WP6#2).

FGD participants mentioned that the prioritisation
process could often be a subjective process making it
harder to get a reproducible result. Priorities could be
different based on the assessor’s experience.

The questions raised in the FGDs (Table 1) were used
to identify the challenges and aspects of greatest inter-
est to participants in each of these categories, as well as
opportunities and ways to improve the implementation
of the criteria in future priority setting processes. The
findings, summarised in Table 4, are presented below.

Specific perspectives on policy and regulatory relevance

One of the identified prioritisation challenges was related
to determining the short-term and long-term goals of
PARC while responding to specific priority research and
innovation questions. The FGD mentioned that academia
and regulatory bodies were often interested in answer-
ing research and innovation questions over different time
frames. Although most FGD participants were aware of
the different terms, the term policy and regulations were

Table 3 Prioritisation criteria used during the PARC first prioritisation round [11], categorised into themes

1. Policy and regulatory relevance
Do the activities/projects respond to:

1.1. Specific needs from regulatory agencies (e.g., Scientific Committee for Consumer Safety (SCCS), ECHA, EEA, EFSA, etc)
1.2. Regulatory needs identified by WPL/TL according to their WP/Task objectives
1.3. Needs identified in other European policy or strategy documents such as the “Chemical Strategy for Sustainability” and the “Strategic Research

and Innovation Plan for Safe and Sustainable Chemicals and Materials”

2. Positioning: synergy and alignment

How are the activities/projects positioned in the chemical RA research and innovation needs landscape?

2.1 Interactions and crosslinks with other WPs or Tasks within PARC

2.2 Scientific activities carried out outside PARC

2.3 Legacy prioritisation strategy and criteria from HBM4EU

2.4 Requirements and priorities previously identified by the PARC GB
3. Practicality: feasibility and technicality

What are the practicalities to be considered for PARC to be able to execute the activities/projects?

3.1 Partners’interests, capacities and resources
3.2 Available data and knowledge gaps
3.3 Hazardous properties and characteristics of substances
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often used interchangeably. The regulatory bodies tend
to have short-term needs that have to be addressed in a
specific timeframe, while scientific pursuit would often
focus on trying to answer long-term needs, which would
be addressing a broader policy need. An example that
was mentioned was in relation to animal testing. While
current regulatory needs still call for the use of animal
testing data, the EU is working on changing the policy
to move away from it as much as possible in the future.
It was suggested that prioritisation should be specified
based on the two different timeframes to ensure that
PARC could make an effort to address both short and
long-term needs.

All the FGD participants were aware of PARC’s objec-
tives to support policy. However, one challenge identi-
fied during the FGD was that the research question from
regulatory bodies were not specific enough, which made
it harder to design a specific strategy to answer to their
needs. This issue was encountered when analysing the
result of the GB survey that was sent out before the start
of PARC.

Specific perspectives on positioning: synergy

and alignment

Another important aspect of the prioritisation process
mentioned during the FGDs was the need to improve
synergy and alignment within WPs in PARC and with

Table 4 Summary of study results
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other EU initiatives. The European Cluster to Improve
Identification of Endocrine Disruptors (EURION) [23]
was mentioned as an example. The importance of synergy
and alignment was to ensure that there was no duplica-
tion of work and that projects could be built upon others
[24].

Although everyone agreed that their tasks could ben-
efit from other tasks’ research results, the participants
mentioned that it was challenging to keep track of all
the projects that were going on in the different WPs. The
participants were aware that it would not be possible
to have a perfect alignment for every substance or end-
point within PARC, and different coordination channels
are available through cross-WP meetings to ensure that
continuity and maximisation of work is possible within
PARC.

To ensure continuation of work, the FGD participants
mentioned that there should be a review process for the
current ongoing projects in PARC to see its potential for
extension or for results to be transferred to other WP
and further developed. Other suggested modalities of
nomination for new projects for the second prioritisation
round of PARC including: using the initial GB surveys to
check for unrealised projects or to conduct another sim-
ple survey that can be used as a basis to conduct more in-
depth workshops or interviews with stakeholders.

Themes and related quotations
from FGD participants

Main challenges

Concerns

Opportunities

Theme 1-Policy and regulatory
relevance

“We need to consider the time scale
when we do the prioritisation within
PARC, at least to be aware of it, so that
we have projects that are relevant
within a short time scale as well as
maybe a little longer time scale’—
(Participant FGD2-WP6#1)

Theme 2-Positioning: synergy
and alignment

“We shouldn't work in silos. We should
work for each other’—(Participant
FGD1-WP4#1)

Theme 3-Practicality: feasibility
and technicality

“I'think one key thing that we have to
also consider and acknowledge, when
it comes to prioritisation with PARC,
is that funding is only provided for to
459% of the research. That means we
have to find other sources of funding.
(...) And it will influence the projects
that will be submitted for PARC. “—
(Participant FGD3-WP6#1)

Mapping of specific regulatory
or policy needs to be addressed
by PARC both at EU and national
level.

Keeping track of the projects run-
ning in different WPs and other EU
initiatives.

Matching priority projects with avail-
able partners.

Unclear research questions

from the regulatory bodies.

Policy (preparatory) Vs. Regulatory
(immediate need).

Avoiding duplication of work.
Continuation of work.

Missing out on partners that are
capable but have no funding.
Only working with topics that are
already well explored.

“Who has the most influence

on the nomination of projects?”

Workshops and question mapping
exercises.
EU agencies within PARC.

Project review and mapping.
Inter-EU initiative collaboration.

Mix of Top-down <> Bottom-up
approach.
Opening up to new partners.
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Specific perspectives on practicality: feasibility

and technicality

Many participants expressed facing a challenge in match-
ing research and innovation need priorities with feasible
partners within PARC. Feasible partners meant partners
with aligned research interests that could provide co-
funding and expertise. PARC activities are only partially
funded by the European Commission. The rest of the
funding comes from partner countries and participating
organisations. With finite resources, it was only natural
for partner countries to mostly commit to activities that
were in their current interests.

During the FGD sessions, it was mentioned that fea-
sibility with partners and availability of resources were
some limiting factors for how research projects in PARC
were prioritised. The type of projects that could run
within PARC would depend on the availability of partici-
pating organisations and this might cause PARC to be led
to working on research area that had been previously well
researched instead of filling in knowledge gaps. This was
something that the consortium should be aware of, espe-
cially to make sure that PARC anticipates future needs.

This challenge with feasibility would then come down
to who should provide the nominations of projects to be
considered for prioritisation. The past prioritisation pro-
cess in PARC was mentioned to be mostly a bottom-up
process. The WP would prioritise projects based on what
partners could provide. It was mentioned during the
FEGD that this process gave more freedom for research
entities to perform projects that interests them and most
likely already have resources for. However, this should be
balanced with a top-down approach where regulatory
bodies and policymaker could provide oversight on the
projects carried out within PARC to ensure that the pro-
jects were relevant and still carried PARC’s objective of
transferring science to policy.

Discussion

Prioritisation of research needs is necessary in various
field of scientific studies, this is due to the common fac-
tor of having limited time and resources to reach certain
objectives. Fadlallah et al. [25] published a scoping review
on approaches to prioritising primary health research.
Although this review analysed prioritisation approaches
in a different research context, their summary of the
steps taken during the development of prioritisation
approaches and the aspects to be addressed in the prior-
itisation process could be applied to assess our prioritisa-
tion approach.

The article mentioned the steps taken during the devel-
opment of the prioritisation approaches including: (1)
use of pre-existing approach, (2) literature review, (3)
consensus building, (4) stakeholder input, and (5) pilot
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testing. The authors also mentioned the following aspects
to be addressed in the prioritisation process: (1) situation
analysis/environmental scan, (2) methods for generation
of initial list of topics, (3) use of prioritisation criteria, (4)
stakeholder engagement, (5) description of ranking pro-
cess/ technique, (6) dissemination and implementation,
(7) revision or appeal mechanism, and (8) monitoring
and evaluation.

In PARC context, the FGD is part of stakeholder
involvement and consensus building steps in the devel-
opment of a prioritisation approach. PARC is also adapt-
ing its prioritisation approach based on the pre-existing
approach explained in HBM4EU, which was built based
on a literature review [10]. These cover steps (1) to (4)
mentioned by Fadlallah et al. [25].

When it comes to the aspects to consider during the
prioritisation process, our FGD participants proposed
the importance of doing a horizon scanning, creating
a transparent method for generation of initial nomi-
nation list, creating a ranking system, using prioritisa-
tion criteria for research need selection, and improving
stakeholder engagement. These cover factors (1) to (5)
mentioned by Fadlallah et al. [25], these are the points
of improvements to be made in the next prioritisation
round of PARC.

Factors (6) to (8) are already currently implemented in
PARC. Regarding “dissemination and implementation’,
PARC produces an annual work plan stating its strategy
for the following year. PARC also has a rapid response
mechanism (RRM) procedure [26] where additional
activities or projects can be proposed outside of the time-
frame of the normal prioritisation mechanism, in case of
urgent needs. This covers the “appeal mechanism” of the
checklist. PARC has also set up a list of indicators, cover-
ing output, outcome and impact indicators that help in
monitoring and evaluating the impact of the priority set-
ting during the partnership.

Perspectives on PARC prioritisation approach

and opportunities for improvement learnt from other
initiatives

Figure 3 shows a diagram showing different priorities
set by each task within WP 4, 5 and 6 for the first years
of PARC that were being considered for re-nomination
during the MoN process. It can be seen how certain
tasks required prioritisation by substances or substance
groups, while other tasks required prioritisation by health
effect/endpoint. Task 4.3 and 6.4 could not be included
in either prioritisation by substance groups nor by end-
points because of their focus on methodologies and case
studies. These groupings were based on the previous
prioritisation round, but it was worth noting that not all
FGD participants agreed with how substances and health
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effects/endpoints had been grouped and that it should be
up for discussion for the next round.

This figure visualises the challenge mentioned by the
participants of creating a one-size fits all approach for
every WP. When asked to prioritise activities or projects,
criteria are always used, even if they are not set clearly or
harmonised and can sometimes be subjective. In light of
the specificities of each PARC WP/task and the diversity
of needs they respond to, the process has to be transpar-
ent, agile and adaptable, with a core set of defined crite-
ria that, the FGDs showed can be categorised into broad
themes that are applicable by all, like the three mentioned
in Table 4.

The first theme mentioned in Table 4 was on “Policy
and Regulatory Relevance” To help balance responding
to policy/preparatory and regulatory/immediate needs in
chemical RA, PARC can draw inspiration from a scien-
tific mapping exercise [27] that separated research needs
based on timeline (short-term vs. long term). This exer-
cise was conducted by the Health and Environment al
Science Institute (HESI). Similar to PARC, HESI was also
interested in a multipartite approach where they involved
engagement of industry, government, and academia. For
their 2009 exercise [28], their aim was to produce a list of
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human and environmental health challenges for the years
2010-2020.

By using an opportunity matrix [27], they were able to
map out the issues they wanted to address for the dec-
ade. This opportunity matrix consisted of ‘timeframe’ on
the x-axis and ‘potential for impact’ on the y-axis. This
exercise could also be applicable to PARC in producing
a post-PARC projects legacy document. A future ambi-
tion that was brought up during two of the three FGD
sessions.

Sutherland [29] mentioned that often researchers had
the willingness to inform policy decisions but did not
know the specific needs of the regulatory agencies. The
practice of listing out research questions was previously
done in HBM4EU during the preparation of background
or scoping documents prepared to aid the prioritisation
process. This was done especially for chemical substance
groups. However, the formulation of questions varied
greatly and could be specific or non-specific depending
on the people filling in the form for a particular chemical
group [13].

Following a set of criteria may help in the formula-
tion of questions and ‘horizon scanning’ exercise con-
ducted with different stakeholders in PARC. An example

TN NN NN NN RN NN NN NN NN NN NN NN NN NN ENEEEERIENEERERNERERRERERRE,

s N

Emerging chemicals
pharmaceuticals/hazardous 9ing

medicinal products

Mercury Arsenic
N J
Ve \
Biocides plant protection products PFAS
Phthalates Mixtures
)
Flame retardants
Veterinary

PBT/VPBT Cosmetics pharmaceuticals

YsssssEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEe®
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Neurotoxicity/ D Task 4.3:
Innovative methods
and tools for
monitoring and
surveys

Endocrine Disruption

Immuno-toxicity

Metabolic disruption
Task 6.4:

Transposing results
to regulatory RA
methodologies

ic carcil

Fig. 3 Priorities within WPs 4, 5, 6 tasks of PARC under consideration following the first round of prioritisation
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would be the method described by Sutherland [29]. This
guideline had been previously implemented by the Euro-
pean branch of SETAC Horizon Scanning [30] in 2014
and 2015 to identify the priority research questions for
Europe towards Sustainable Environmental Quality
which successfully shortlisted a manageable number of
research questions by the end of the process [31].

Shortlisting research needs can also be done using
the weight-of-evidence (WoE) approach. WoE is a prac-
tice of decision-making through combining several lines
of data (i.e., criteria), something that might have taken
place during PARC’s past prioritisation process to some
degree. Various WoE evaluation approaches are available,
ranging from qualitative to quantitative with their advan-
tages and disadvantages [32]. This seems to be a common
issue in research prioritisation efforts, the main challenge
described was the lack of official guidance and defini-
tion on how to conduct WoE [33]. PARC should make an
effort to improve the “ranking” system for its second pri-
oritisation round.

The second theme mentioned in Table 4 was “Posi-
tioning: Synergy and Alignment” Positioning refers to
how closely or distantly related to a potential project is
with other projects in chemical RA (within or outside of
PARC) and how it is located in the landscape of chemi-
cal RA. Some effort to align research topics could be seen
in Fig. 2 where the same substances or endpoints were
already prioritised by the different tasks within PARC.
Additional efforts are currently being made by Task 2.1 to
create a searchable database of on-going projects within
PARC via harmonisation of keywords.

PARC is currently trying to establish a network of syn-
ergies with external initiatives working on topics related
to chemical RA. Despite having some individuals within
PARC currently working in other related EU initiatives,
coordination was still challenging. This network of syn-
ergies aims to improve that. PARC launched a call for
groups that are working in the same chemical RA scope
as PARC to join this network [34]. An example of col-
laboration currently being pursued is one with the NOR-
MAN Association. They expressed an interest in having
synergies on some PARC activities and even published an
article [35] specifying potential points of collaboration
with PARC, such as in sharing of database and substance
prioritisation scheme [36].

The third theme mentioned in Table 4 was “Practi-
cality: Feasibility and Technicality” Practicality refers
to what is needed for PARC participating organisations
to be able to realistically carry out the activities/pro-
jects. This aspect of prioritisation can often contrib-
ute to what is called the “Matthew effect” The term
“Matthew effect” was coined by Merton [37] to refer
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to the bias that exists in the selection of research top-
ics. The Matthew he was referring to was the Bible’s
New Testament Gospel of Matthew, one of the verses
reading: “For whoever has will be given more, and they
will have an abundance. Whoever does not have, even
what they have will be taken from them.” Merton com-
pared this to the tendency for scientific funding to be
granted over and over again towards topics that were
relatively well studied. Research topics that were well
studied were seen as more likely to produce ‘results’
due to their predictability, often being publishable in
high-impact journals. In addition, certain areas may
continuously keep having high-density research out of
convenience such as the availability of developed and
affordable technologies or the availability of experts
in that field [38]. Branching out from a research area
that a certain expert has dedicated their academic life
to might not be very attractive and understandably
so. Moreover, it would not be uncommon for these
experts to train students in the same area of expertise
[38].

The FGD participants highlighted that a bottom-up
approach, where research organisations nominate pro-
jects for prioritisation and is prone to putting empha-
sise on these practicality aspects, should be balanced
with a top-down approach where regulatory bodies
and policymakers can provide oversight on the activi-
ties and projects prioritised. Facilitated dialogues
between the regulatory bodies and PARC partners, to
create this balanced top-down/bottom-up approach,
would mitigate the Matthew effect. This is attainable
in PARC since three major EU agencies and national
agencies are already a part of the consortium. PARC
should use this to its advantage to perform some
matchmaking between projects and regulatory/policy
needs.

Many FGD participants also mentioned that it might
be beneficial to be open to taking in more partners that
could contribute meaningfully to this partnership. One
of the lessons learnt from HBM4EU coordinators was
that scientific governance (including activities such as
budgeting, planning, steering and coordination effort,
which require a lot of investment of the partner’s work
time), should not be underestimated as merely admin-
istrative tasks. They mentioned that since these activi-
ties affected the production of quality-assured HBM
data useful for the EU chemical policy strategy, they
should be better valorised and incentivised accordingly
[39]. This would make it more attractive for organisa-
tions to sign up to become partners of an EU-funded
initiative. A wider range of available resources provided
by an increasing number of participating organisations
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within its consortium could provide a potential PARC
project/activity with a higher possibility of being prac-
tically executable.

Strengths and limitations of the methods used in this

study

The purposive sampling method was conducted due to
the specific participant criteria set. The composition of
participants for each session was set to include views of
participants from differing backgrounds and training,
especially according to different WPs, types of organi-
sations, and countries, which provided an opportunity
for the participants to compare their perspectives on
PARC’s prioritisation process for research and innovation
activities.

There were only 13 participants in total which makes it
difficult to generalise the results. Several potential partic-
ipants cancelled at the last minute due to other engage-
ments. However, the smaller group was not something to
be concerned with as a mini-FGD was commonly prac-
ticed for FGDs conducted with a group of experts as it
allowed more interaction and more time for each partici-
pant to express themselves [15].

The FGD is one of the most largely used types of quali-
tative research method in medical and public health
research along with individual interviews and the Delphi
method [40]. FGD was chosen to promote interactions
between study participants, which is not applicable in
the other two methods mentioned. However, it is also
important to note that the FGD format might influ-
ence the individual opinions of the participants or the
way they expressed them due to group dynamics, mak-
ing it more difficult to separate individual opinions from
group thinking [16]. The presence of the PARC coor-
dinator and/or deputy coordinator in all the sessions
might influence how the participants expressed their
perspectives but it also allowed for direct interactions
between the coordinators and the WP/task/project lead-
ers. It is also important to remember that all the par-
ticipants were experts in their respective fields and were
experienced with the format of online discussion within
PARC. These factors supported active participation in
every session.

All in all, despite all the limitations described in this
section, there are currently not many publications deal-
ing with the project management side of an EU-scaled
chemical RA project. The results, insights and recom-
mendations highlighted by the participants can be very
useful to present some perspectives on the topic. This
could contribute to the necessary discussion and coop-
eration between all stakeholders and ultimately improve
approaches for prioritisation of activities and projects in
the field of chemical RA.
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Conclusion

Establishing and implementing a transparent process to
prioritise activities or projects responding to research
and innovation needs within a large partnership like
PARC was found to be challenging, namely the identifica-
tion of common criteria and how to balance the differ-
ent needs. It is, however, a necessity to ensure continued
coherence and relevance of the research and innovation
projects running within PARC in line with policy and
regulatory needs to maximise their contribution to ben-
efiting human health and the environment. Some of the
challenges mentioned by participants in the FGDs car-
ried out included: (1) mapping of specific regulatory or
policy needs to be addressed by PARC, (2) keeping track
of the projects running in different WPs and other EU
projects, and (3) matching priority projects with suitable
partners.

Some of the important aspects or suggestions to
improve the prioritisation process for activities and pro-
jects in chemical RA that were mentioned by the par-
ticipants were: (1) having a transparent and adaptable
prioritisation process with criteria under broad themes,
even though each WP might need different specific pri-
oritisation criteria, (2) balancing the fulfilment of short-
term regulatory needs and anticipating long-term needs
in chemical RA, (3) maintaining alignment and syner-
gies between the WPs and with other EU projects to
avoid duplication and to ensure continuity of work and
(4) making sure that PARC could utilise its partnerships
to the fullest in term of matchmaking projects/activities
with potential partners.

It is also important to note that PARC is still young and
full of potential with the WPs already working towards
overcoming the challenges mentioned in this study, espe-
cially when it comes to the promotion of alignment and
synergies.

The second round of prioritisation for PARC will pro-
vide an opportunity to implement various improvements
that were expressed and analysed in this study. PARC
should fully utilise the advantage of having stakeholders
from different backgrounds (e.g., policy makers, regula-
tory bodies, academia, non-governmental organisations,
industry representative, etc.) within its consortium and
advisory boards to prioritise activities and projects that
contribute to the achievement of its objectives by facili-
tating inter-party discussions and taking into account the
interest of EU as a whole.

These lessons-learn from the first prioritisation round
in PARC can be taken into consideration by other EU
partnerships or large-scale initiatives responding to high-
level policy and regulatory needs to improve their efforts
in designing a prioritisation process that best suits them
and helps them achieve and maximise their impact.
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