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This visit: OpenRAM MSCA Staff Exchange (uoE Pi -Niki

Vermeulen)

« Towards “Multiversatories” (contextualized STI Observatories)
methods, tools and case studies for pluralizing research assessment

 Work towards more contextualized and inclusive evaluation
 Establish federated and open infrastructures

» Develop context-sensitive indicators and mappings together with inclusive
and participatory approaches

WP3
 Study epistemic inequities (IR in lead)
« Explore equitable collaborations (Niki in lead)

Meeting scheduled for Tuesday Aug. 25t 14:00-15:00



Where | am coming from

* Biophysics PhD in Japan and postdoc at Cornell in Nanobiotech
* Mapping interdisciplinary research (SPRU, 2004-2012)

* Mapping Dynamics of Emergent Techs: taking RRI perspectives, i.e. risks and
benefits and societal needs

* Reversing the question: Given a societal issue, which research options can help
address it? Which are preferred?

* Active in Research Evaluation Reform (Leiden Manifesto, 2015) and Open Science (UNESCO
broader, RRI related framework).

®cwts
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UNESCO Chair on Diversity and Inclusion in Global Science

With Rodrigo Costa (new chairholder),
Ingeborg Meijer André Brasil, Louise
Bezuidenhout (CWTS, Leiden)

Three main lines

* |nvestigate epistemic/topic diversity:

e.g. health priorities

* Studies on (in)visibility of scientific
research from non-hegemonic
spaces (e.g. Global South)

* Supporting UNESCO in developing
monitoring for (countries)
commitments to science (e.g. OS)

CWTS
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Outline

1. The notion of misalignment (15°)
2. Research priorities across diseases (selection of problems) (10’)

3. Research priorities in mental health (selection of agendas) (15°)

4. Learning and next steps (10°)

Please - interrupt me during the presentation

®cwts



1. The notion of
misalighment




Motivation of the research agenda

1. Increasing evidence that current Science, Technology and Innovation tends
to benefit more the richest countries, communities and social strata -
reinforces inequalities (Barry Bozeman)

2. Science policy (funding instruments) can address these inequalities by
supporting under-studied issues (e.g. neglected diseases) that would
benefit disenfranchised communities (Dan Sarewitz, David Hess)

3. The purpose of our analysis is to map epistemic inequalities in order to
help how to re-shape funding instruments that ALSO address the needs of

poor populations.

®cwts



Research supports forms of innovation that lead to questionable or

harmful outcomes... RRI

Climate change Al for manipulation

S
..

Cambridge
Analytica

“CWTS ICT and ethnic suppression

@helVashingtonost

Tocay's Paper | Subscrive | PostPeints

F 3 POLITICS | OP™ 'S LOCAL SPORTS ARTS&LIVING CITY GUIDE

Dow Suffers a Historic Drop, Falling
778 Points in Single Day
As rescue plan fails, stunned investors flee to relative

PHOTOS: Lawmakers Struggle to Agree safety of gold and U.S. Treasury bonds.
Passersby watch as stock market numbers are posted » Renae Merle | 548 p.m. ET
2t the close of the market on the Nasdag buiding in

Instabilities in
financial innovation



Misalignment (l): research agendas that help improve outcomes...
but increase inequalities

Comparison between disease burden and research focus
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Kumar et al. (2023)

“ CWTS % disease burden in DALYs (blue) vs. % publications (red)



Misalignment (I1): on topic of need, but of questionable social relevance

Research on Podoconiosis: genetics, soils or shoes?

Podoconiosis (non-falarial elephantiasis) is a neglected tropical
disease recognised by the swelling it generates to the feet or lower
part of the leg. The disease is due to people walking barefoot on

irritant minerals that can be found in clay soil in Cameroon and

Ethiopia.
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A research project may involve:
» Genetic predisposition analysis
» Soil analysis
» Geo-statistical mapping of the areas most affected

-> However: would access to shoes would highly
reduce the problem?

Coburn, Chataway and Ohid (2022)



Sarewitz and Pielke (2007): The neglected heart of science
policy: reconciling supply of and demand for science

The funding of scientific research is almost always justified in terms of the
potential for achieving beneficial societal outcomes. (...) In this paper we
conceptualize:

(1) science in terms of a “supply’’ of knowledge and information,

(2) societal outcomes in terms of a ““demand” function that seeks to apply
knowledge and information to achieve specific societal goals, and

(3) science policy decision-making as a process aimed at “reconciling’
thedynamic relationship between “supply’” and ““demand.”

(...) “‘better’’ science portfolios (...) would be achieved if science policy
decisions reflected knowledge about the supply of science, the demand for
science, and the relationship between the two.”

11



A non-linear model on the shaping of research priorities.

Civil society, advocacy
groups, consumers

Policy shaping 13 »
of supply and 8|
.,
demands
Science policy agenda "‘-.\
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™®cwrs
Ciarli and Rafols (2019) based on Dalrymple (2006)



Directionality in research agendas

« Undone science (David Hess, Frickel et al., 2010)

Research that is not conducted in formal science institutions

Social movements, stakeholders may succeed in making it happen (e.g. in environmental
science)

 Not to impose an agenda, but to pluralise research agendas

« Directing, direction and directionality (Stirling, 2009)

(a) ‘the directing of innovation’ - driving and accelerating processes of adoption and
acceptance.

(b) ‘the direction of innovation’ - steering selected particular possible pathways rather
than others.

(c) ‘the directionality of innovation’ - grasping irreducible pluralities of possibility in
balanced ways. Directionality: “(...) about balancing multiple social agencies
concurrently across diverse alternative orientations” (Stirling 2007).

13



Three frames of innovation policy (Schot and Steinmueller, 2018)

1. Linear model (postwar until 1980s)

Science > Technology = Innovation > Well-being Innovation

FRAME 1

2. Innovation Systems (early 1990s until late 2000s) R&D & Regulation

Dominant in
1960s-1980s

Interactions between stakeholders are key to produce innovation.

. . . . . © .
[0 STl interactions = Innovation - Economic Growth - Wellbeing &=
FRAME 3
. . . ) C ant 1990 . Changém
3. Inclusive or transformative innovation (2010s...) Emeraing

Innovation NOT necessarily positive — climate change, pollution.
Situated and contextual: what? where? who? for whom?
Attention to diverse types of knowledge -- given uncertainty
Plural views on directions/goals of research and innovation Transformative Innovation

Mission-orientation, grand challenges, SDGs... Policies Consortium
https://www.tipconsortium.net



https://www.tipconsortium.net/

Priorities and epistemic diversity:
What should be the balance between research options?

ONTOLOGY:
What are, who defines options?

What type of technological interventions for
energy?

® Wind turbines?
® Biofuels?

® Nuclear plants?
¢ Solar panels?

® Network managements (centralised?
decentralised)?

® Thermic isolation materials?
® Reduction of transportion?
Portfolio - managing diversity Stirling (2007).

curs




Social inclusion:
Stakeholder engagement on directions and balance

Avoiding ‘solutionism’

Which directions to pursue in
complex (wicked) problems?

Contested framings and
responses

Engagement as a way to
negotiate understandings and
perceptions of societal needs
and demands

Knowledge of local context -
avoid one-fits-all solutions

Lay and non-academic
expertise, not only driven by
vision of elite scientists or
technocrats

{ Wicked Problem

Response 1

Response 2

Y

Response 3

Response 4

Response n

Solution
Strategy

/
/ Negotiation
Strategy

L}

:

\

Ludwig et al. 2021



Prioritisation: capabilities, uncertainty and values

* Research does not yield solutions = Capabilities for solutions

®* Depending on type of research - orientation towards certain interventions / solutions
® The linear model (science-technology-innovation) is FALSE
® Multidisciplinary consensus (economists, sociologists, historians of science and innovation)

* Uncertainty on what research options can lead to “solutions”

* Malaria: thousands of studies on vaccines and drugs but most improvement has come from low-tech
(Insecticide nets)

* Values and social contexts (political economy) influence the preferences for
certain interventions / solutions

* Obesity: diet, drugs, physical exercise or bariatric surgery?

> Research options can be prioritised in many different ways
depending on contexts, values and interests

®cwrs .



Methodology... in the making

1. MappingS of current research focus / priorities

Publications (e.g. using WoS, with PubMed descriptors for disease)
Funded projects (grant databases -- e.g. Dimensions)

2. MappingS of societal needs and demands

« Qualitative methods
 Interviews, focus groups (mental health, obesity)

* Quantitative estimates of needs/demands:
« WHO data on Global Disease Burden at country level
« DALYs (Disability Adjusted Life Years), ICD-10
« Use of (FAQO data on rice use / demand)
* Prevalence, costs (from healthcare databases, ICD-10)

3. Deliberative processes on misalignment = INEQUALITIES

Experts & stakeholders (patient groups) informed by priorities (1) and
needs (2) -- influencing informing policy decisions.

Various
studies
conducted

Exploratory
studies

Future
work



Case 1:
Priorities across ‘problems’

Misalignment across diseases

(Yegros et al., 2020; Kumar et al. 20
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Data and methods

e v "p.
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M High (HICs) M Upper middle (UMICs) ¥
M Lower middle (LoMICs) M Low income (LICs)

CWTS

e

WHO data on disease burden
(2010)

WoS pubs according to
classification of Pubmed
MeSH into diseases
(2010-2014)

Notice medical-centred ontology



21

Global burden vs Global research

Population, disease burden (DALYs) and publications by country income level
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0,
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(UMIC) (LoMIC)
M Population M Disease Burden M Publications

WHO data on disease burden

WoS pubs according to
classification of Pubmed
MeSH into diseases

-- Many pubs missing,
particularly in LMICs.



Data and methods

ROV G IR Description 5 Exemplary cases
burden per capita’ P Diseases platy
. Colon cancer, breast cancer,
<0.75 More burden in HICs 34 o
Alzheimer’s disease
Depression, schizophrenia,
0.75= x<1.25 Equal burden 28 . . .
ischemic heart disease
“ 1.25< x<3.00 A bit more burden in LMICs 26 Cirrhosis, stroke
- 3.00= x<350 More burden in LMICs 22 Maternal conditions, HIV
- > 35.0 Quasi exclusive of LMICs 24 Malaria, diarrhoeal diseases

s
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Global burden vs Global research

Global percentage of DALYs and publications by disease type

«

“

CWTS

40%

35%

30%
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20%

15%
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é

Type 1a

More frequent in High
Income Countries

Type 1b

M DALYs

Type 1c Type 2

M Publications

Type 3

More frequent in Low and >
Middle Income Countries
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Global burden vs Global research

«

“

CWTS

Relative effort in relation to disease burden by disease type
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The focus of pharma research

Relative research effort by disease type by big pharma

3.0
m All publications

M Authored by big pharma

B Funded by big pharma
2.0
| I||
III III T

» Type 1a Type 1b Type 1c Type 2 Type 3
“CWTS yp yp yp yp yp

(% Publications / % Disease burden)




The difference is not between communicable and non-communicable diseases.
It depends on specific diseases.

Cancer Diseases Cardiovascular Diseases
40 25
World High Middle India Low World High Middle India Low
Income Income Income Income Income
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“ CWTS % disease burden in DALYs (blue) vs. % publications (red) Kumar et al. (2023)



Health demands in burden and public attention vs.
researCh efforts Disease Public Research

burden Attention efforts

DALYs Pageviews Publications
GBD Wikipedia OpenAlex

Cardiovascular diseases - B 2
Chronic respiratory diseases 1 | K2
Diabetes and kidney diseases A | B3
Digestive diseases 7%
Enteric infections - 2
HIV/AIDS and sexually transmitted infections - | B2
Maternal and neonatal disorders - B2
@ Mental disorders -
= Musculoskeletal disorders o | EX2
© Neglected tropical diseases and malaria
G Neoplasms 10%
@) Meurological disorders 6%
Nutritional deficiencies - |19
Other infectious diseases -
Other non-communicable diseases -
Respiratory infections and tuberculosis - 9%
Sense organ diseases 1 | p3A
Skin and subcutaneous diseases 1 6%
Substance use disorders 1 | 1%
0 20B 398 598 0 365M 731M

160K 320K 480K

f

Arroyo, Diaz-Faes and Rafols (2026)

Estimates of health needs

Science supply

3335.1M
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993.7M
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637.5M
450
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30k
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GBD cause

Disease
burden

Pageviews

Research
effort

Publications

f

Health demands

Wikipedia OpenAlex
Cardiovascular diseasess
Chronic respiratory diseases - 7%
Diabetes and kidney diseases A | B3
Digestive diseases
Enteric infections - 2
HIV/AIDS and sexually transmitted infections { ] 2% | B
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Other health demands/needs: public attention

Public
attention
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Arroyo et al. (2026)



Other health demands/needs: public attention

a) Level-2 causes b) Level-3 causes
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Case 2;

Misalignment in research
trajectories / agendas

Priorities in mental health

A study conducted for Vinnova
to inform Swedish Mental Health

strategy (Klippe et al., 2023)




"

Research priorities according to experts
(3 focals groups & 10 interviews)

Gap between research and practice

-- gap between scientific communities and practitioners

-- difficult adoption of research results

-- need for more research oriented to intervention and implementation

Growing needs and demands of prevention and contextualization
-- higher awareness and visibility of mental health problems,
-- more demands to address subclinical mental discomfort

-- emphasis in prevention and rehabilitation, would require the transfer of research from clinical to non-
clinical settings, such as schools, the family or jobs

Research on shared tasks requires plural and transdisciplinary approaches

-- To conduct research in non-clinical environaments, multiple disciplines are needed such as education,
sociology, occupational psychology, urban planning, social work, etc.

-- Research for the promotion of wellbeing as a shared task betwewn diverse disciplines and social sectors
requires broad and transdisciplinary approaches

CWTS

31



Disciplinary description
Assignation based in groupings of Web of Science categories, according to journal of
publication.

Not accurate- but a first insight. It does not reflect prevention, but it helps in guessing
trends.

Social Social Sciences & Education _ F 11% in 2000
and health bl ok
system Public Health & Policy _ to 18% in 2019
sphere Heathcare, Rehabilitation & Nursing

Psychology Psychology

& psychiatry  Psychiatry & Substance Abuse
Medical Specialties

Clinical
research Neurosciences, Neurology & Imaging
Biomedical  Other Biomedical Research
Research
) e A L B e R (e 1
»
< CWTS All database

Proportion of publications in discipline
32



Disciplinary distribution of by general research councils

unit category
EU_European Research Social Sciences & Education
Council Public Health & Policy
Heathcare, Rehabilitation & Nursing
E RC Psychology
Psychiatry & Substance Abuse
Medical Specialties

Dominance of
neuroscience

Neurosciences, Neurology & Imaging

Other Biomedical Research
NL_Netherlands Social Sciences & Education
Organisation for Scientific pyp|ic Health & Policy

Research (NWO) Heathcare, Rehabilitation & Nursing
NWO (N L) Psychology

Psychiatry & Substance Abuse

Psychology
and Psychiatry, also in
ZonMW (Health council)

Medical Specialties
Neurosciences, Neurology & Imaging

Other Biomedical Research
NO_Research Council of Social Sciences & Education
Norway Public Health & Policy

Heathcare, Rehabilitation & Nursing

} more research in
public health and healthcare

Psychology

N RC (N O ) Psychiatry & Substance Abuse

Medical Specialties

Neurosciences, Neurology & Imaging
Other Biomedical Research
SE_Swedish Research Social Sciences & Education
Council Public Health & Policy
Heathcare, Rehabilitation & Nursing

} In Sweden, this is funded by
Res Council Health (FORTE)

Psychology

S RC (S E) Psychiatry & Substance Abuse

Medical Specialties

Neurosciences, Neurology & Imaging

‘ Other Biomedical Research
# cwTs

o

.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Proportion of publications in discipline



Epistemic dimensions
The use of epistemic networks to map
research agendas and choices
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The research landscape: an inclusive and graded approach

(instead of a hard inclusion/exclusion)

Highlight Cluster ID Researcn lanascape 1. Choose your selection typ

Choose a selection type:

Highlight Keyword . . Discipline selection
® — ™ Make your selection in th
@ Neuroscience ™
[ {
® a. ® I
P§yWCbAQngyN . . N euroima glhnvg All mental health
’ . < ‘ All mental health
.o -
. ° ® All mental health

a® ® 4
. Healthcare °@@ -
* Psychiatry

Education." .

The use of clusters aims to capture
both:

®  Clusters specialised in MH (e.g.

autism, schizophrenia, with >90%
related to MH)

Clusters where MH is a secondary
but relevant topic (e.g. HIV stigma,
child overweight and counselling,
with about 10-20% related to MH)

®  Number of pubs - size
®  Colour: % of pubs related to MH

This depiction allows tp create a
graded research landscape

Some stakeholders will consider a
narrower ‘mapping’ (this is fine!)



Disciplinary Category WoS: ‘Neurosciences’

Highlight Cluster ID Research landscape 1. Choose your selection type
2 Choose a selection type:
Highlight Keyword | Discipline selection
Highlight Kaywordo ‘
2. Make your selection in the green corresponding drop
menu:
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Disciplinary Category Wos: ‘Health Policy and Services’

menu:
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Identification of specific disorders:
Alzheimer and other dementias

Alzheimer's disease and other dementias View

Citation-based clusters group
around different types of topics:
-- condition (dementia)

-- caregiving
-- protein
6 Not a systematic classification

Psychiatric o [E— -

diagnosticand - It does not account for belonging to variot

‘treatment of ‘ | topics

dementia

@
CD:rr:geII;l/tel.?’ famlly : | | . = -. : " i ... ..... ..‘ 6 . CIUSter On
S S 13 L 7§ Amyloid
p.i. @0 . | : . precursor protein
| (Alzheimer)
cw. 1 Ny



Identification of specific disorders:

Eating disorders

Highlight Cluster ID Researcn 1anascape

Jel
Highlight Keyword
el
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Psychology
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Choose a selection type:
| Disorder selection
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3,075
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Thematic specialisation of countries: Israel

Colours now reflect specialisation index

IL_Israel view
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Thematic specialisation of Norway
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Comparing funding agencies

Portfolios over the research landscape

EU_European Research Council view
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Comparing health funding agencies
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Summary:

 Current research:
— Globally: focused on psychiatry, medical research and neuroscience
— Relative little effort in public health, social sciences and healthcare systems.
— More concentration in funding than in overall publication distribution
— Nordic countries more balanced portfolio towards public health and social determinants.

« Contrasting with expert opinion:
— Gap between research and healthcare
— Propose more systemic research, including social and environmental factors

— ... more transdisciplinary research for ‘shared tasks’, in contrast to a biomedical model
focused on clinical treatment

®cwts
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Heuristics on types of Upstream
research

Research on
Mental health: social determinants

Less research mid- and
upstream, particularly in

intervention-based areas

Understanding based Intervention based

Research on
More research downstream a health §ystems

in both understanding and
clinical areas

|
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Basic biomedical research

Clinical research

Downstream
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Problems with
classifications

Different areas need
different classifications.

If focus on “Disease”:

Many social determinants to one
disease

Many disease benefits from one
determinant

®cws

Research on
social determinants

Understanding based

Upstream

Intervention based
Resea!‘ch on
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Basic biomedical research

health §ystems
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Case 3:

inequalities in rice research
(Ciarli and Rafols, 2019, RP)




What are the “options” in rice research? ®
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012

anilofos
pendim
agricultu tomology

grated control "
fungiciges antibiosis
weed control .. transmission

trapping ant patholo
split dressings Plart Pea pl S o

ogens

mode of action ; "
. . resi € path analys
application rates sPread | o range ‘p pathotyp

cropyield phytotoxicity P1an

s inoculation growth period heterosisackerosse:

S air canopy i ieti hybrids  jjneg substitution I
. silicon varieties S internodes g . linkage
zinc cas-lor beans . chlc vil :
productivity  history grain oxygen elisa N
training urea  calcium  @etiology meta@glism g
i \ composition pigments ammny
production rice straw adhesion ™S proteins leucingpermidine
omestic mai@fSiation sygar  fish boiing  starch | . glutelins alteméiive splcpy
sine
meat Nutrition animal models >
¢’ feeds ‘

digestibility

returns losses

arm results
wages

,),‘b VOSviewer

"

1996-99



Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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Trajectory of rice research,1983-2012
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How research priorities differ by country
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How research priorities differ by country
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How research priorities differ by country
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Needs and demands on rice

FAO data
on rice use
and needs

®cwts

Revealed demands: measurement and relation with research topics.

(a) (b) (c)

Variable Observed Revealed demand

Export % of rice production exported No need for consumption

Food % of rice production consumed Improved consumption

Seeds % of rice production stored for future planting Access to seeds (or seed technology)

Waste % of rice production wasted Storage (related to consumption), and
distribution

Imports % of rice production imported All related to increased production

Processed % of rice production used in the food industry Yields and nutritional features

Rice calories
Rice yields
Fertilisers
Rice area

Under nourished
Pesticides

Per capita human intake of calories from rice
Productivity

Amount of chemical fertilisers used per crop area
Per capita amount of area devoted to rice
cultivation

% of undernourished population

Amount of chemical pesticides used per crop area

Nutrition

Improved productivity

Improved soil nutrition

Reliance on rice (farmers and consumers)

Nutrition
Improved pest control

How is Research Specialisation related to these variables? Regression analysis based on 17 countries.

Mixed results:

Positive -- more use of fertiliser is associated with more research on rice production
Negative -- more rice intake does not mean more specialisation in nutrition (as expected)
Problematic -- more informed and fine-grained analysis needed. E.g. Thailand, lack of focus on producﬁaity



4. Learnings
and next steps




Summary

It is possible to analyse research portfolios from the perspective on whether they
are aligned or not with societal needs.

Oftentimes, the benefits of science are unequal
— they tend to favour the hegemonic countries, groups, communities, gender

Research portfolio analyses allow to see inequalities

Combined more contextual information and deliberative and participatory
methods, offer a way of pointing to desired agendas

— Direct (relative) policy uptake (Vinnova-FORTE; Dept. Health Catalonia)



Humbling insights from case studies

Difficulties with classifications (contingent on choices)

— Lack of coverage in databases (we used WoS, OpenAlex now improvement) - bias in results.
Scientific topic classifications are heterogenous. Medical vs. Scientific topic vs. Determinants.

Unclear relation between research options and demands
— Health is the only sector with quantified ‘needs’ estimates (controversial)

— Focus groups seem more robust approach - but matches between discussion and categories
unclear

— Experimentation in eliciting societal needs from text analysis (news, policy reports, etc...)

We only study relative research efforts, not capacity for “translation”

— Missing: capabilities and possibilities of social engagement and translation of research options

Most STI policy NOT framed in terms of choices between STI trajectories
— More attention to ‘discovery’ and ‘excellence’ than to 'needs’

Assumption in that existing arrangements support relevant priorities or that scientists know
better



Next steps (to be explored in MSCA Doct Network proposal)

Opportunity: New possibilities using semantic models for classification
— Also new data sources of grants, news, policy documents

1. What are the objects of prioritization?
— Classifications with specific ontologies (topics, methods, demands) (MERIT andSIRIS
Academic)
«  This may be useful for upstream / midstream classifications: research related to
prevention, health system management, primary health,
— Transversal classifiers:
«  Women’s health, One Health, Climate Change and Health, Al usage

- Alignment is not about balance across categories, but about ‘colouring’ of
categories by transversal theme

2. Standpoint mappingSSS: whose perspectives are the various mappingSSS showing?

— LLM-based ontologies-classifications that reflect the world view of a certain discourse:
- Not only the preferences, but the categories depend on the actor.

- Develop explicitly constructivist “mappings” that show how different perspectives

differ.
™®cwrs | - .
With contributions by colleagues at INGENIO and SIRIS Academic



Parts that are missing - more participatory and explanatory efforts

Increasing interest in mission-orientation, targeted funding, new funding
instruments and Experimentation in research funding

Missing: stronger participatory focus plust...

1. Studies of prioritization practices (by David Barbera at INGENIO)
— How are research policy priorities defined?
— How do scientists interpret and respond to policy-driven priorities?

2. Studies of different funding instruments (e.g. Aarhus team - Carter Bloch)

— How and which (if at all) do targeted funding instruments succeed in orienting
research?

— How can research portfolios be managed towards more balance?

3. How the broader political economy shapes research agendas (...)
— Professional standards and regulations
— The influence of private support / funding

®cwrs o |
With contributions by colleagues at INGENIO and SIRIS Academic
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