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THE WORLD IS CHANGING -
Bringing new policymaking
challenges

Climate crisis

Geopolitical shifts
Democraties under threat
War in Europe

Migration

Pandemic

Demographic changes

New information environnent
Emerging digital disruptive technologies
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Why are data so important
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The global chain governance change issue
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Issues to
overcome

New data sources may provide new insights for
(evidence-based) policy making

This may require new methodologies,

will Machine Learning, Natural Language
Processing, Topic Modelling Deep Learnig and
Large Language Models enhance policy models?

Itis a with involvement of various
stakeholders in different phases of policy cycle

One of the big challenges include

and
for using data and data-driven methods for policy
making
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Project mission:

~

(1) create new knowledge by applying big data
approaches

(2) Improve the monitoring of EU and national R&I
programmes

(3) Better assess the societal impact of research funding

@ /‘—-l i
PPMi % Fraunhofer e 1 November 2017
e ees BTHENA g
b ioptyrs B S 31 October 2019

2 Qualia

Analytics opportunities and motivations

The big data and Al revolutions have brought with them
an explosion in the volume and complexity of the data
that are available and in the techniques that can be
used to extract useful information from them.

Egmg

(1) Scoping Phase: Identifies R&I policymaker needs and data gaps

Five connected phases:

(2) Exploration Phase: Takes eight key questions identified from the
scoping phase and develops short pilots using big data and new
data analytics to address these questions

(3) Data Collection and Analysis Phase: Scales up four data pilots with the
biggest policy potential enabling the production of Relevant,
Inclusive, Timely, Trusted and Open (RITO) indicators for
R&I policy

(4) Validation Phase: Systemically validates all of the indicators
generated in the data collection and analysis stage with the goal of
building trust around their use

(5) Communication and dissemination Phase: Seeks to enhance the
impact and transparency of outputs by disseminating them in a way
that is actionable and reproducible, including through open datasets,
open-source repositories, and interactive data visualisations
and dashboards.
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31 July 2021
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In terms of data, we have seen a transformation in our ability to work with
unstructured text data in R&l-relevant documents such as academic papers,
patents, grant applications, reporting documents, publications, + policy or
legislative documents and descriptions of products and company profiles or job

descriptions.
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Tracking of Research Results

~

(2) setting up a repository of data sources and collection
of data,

(1) design of a methodology for tracking research
results,

(3) analysis of and reporting on the collected data, and

7 August 2018
1 March 2023

(4) training of Commission staff.
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There has also been an explosion in web sources with useful information for
understanding innovation in particular sectors such as Al (e.g. open source |
software 21 open datasets and models) or biomedical and health research

(genomic and proteomic information,
databases).

drug development and clinical trial
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EVRIT®  The COVID-19 Story
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Tocilizumab

An immunosuppresive drug, mainly for the treatment of rheumatoid arthritis but today evaluated in
patients admitted to hospital with COVID-19 (RECOVERY)
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The climate change issue
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TRR: a tool for
the many or

the few?

Projeat porticho analysis

ATCess 10 ey metrics and INJICors Jor Eher own
Project pOrtioios, Le. peoact pOrtfobios That they
arpady know. One needs guick access to data ana
visusls on the scleatitic. technologicayf economic
N socketil resuly and npact

Fact checking & curiosny

A researchsr has st won a mporiant scwntitic
price and an officer wants 5o cneck how this person
waa linked to FP projects, who Ihis porson worked
with

Bottom-up bullding and analysss of project
portfalios

THee W MIVATIONS WOWIS & Paw TORIC DRCOMEs
Bghly relevant (o.g. micropieancs, of INeMw s an
outbresk of an nfectious cisease), and one nosds 10
loorn quackly about the EUs contnbution to this acos

In-depth research

OF1sn 1 recuirsmeriis ars vary specific and the User
nterfaze Goes Not return the dataindicators nesded
One quares the TRR database 10 buld avactly the
Qith e Moeds

The (TRR) User Interface exposes users to a large
volume of indicators from which they can draw
their own insights and conclusions. One can argue
that this democratises the data collection and
analysis process.

Any (EC) policy or project officer can build their
own analyses via TRR or similar interface.

However, the uptake is not straightforward.

This is particularly the case with more complex
indicators where data analysts' researchers had
uneven understanding of their meaning and
appropriate use.

It requires extensive training and active
involvement of data scientists who validate the
findings and conclusions.

(EC) policy officers would face similar challenges
with using TRR data. Does it mean that TRR
should remain a tool for the few?

The answer depends on which data and indicators
are being used. The tables on the right shows
examples ranked by their complexity:

Level 1 complexity indicators can be understood by
the average researcher/policy officer and as such
have a lower risk of misuse.

Level 2 and Level 3 , however, a more specialised
expertise and training are needed to correctly use
and interpret the data.

Level 1:
Core, widely used, easy to

comprehend indicators

EU contribution to specific
area (e.g. microplastics, Ebola)
by programme area

Number of researchers
supported

Number of prizes won

SDGs data

Level 2:
Core indicators requiring specialist

expertise

Share of top-cited publications
High value patents

Structuring effect of FP funding

Level 3:

Niche indicators, complex

assumptions

Involvement score of FP
researchers in projects

Control groups

Innovation uptake



Tracking of Research Results

we don’t know much about what happens after or beyond FP funding

e Solution to problem 1:

* By continuously collecting data one can follow the performance of beneficiaries and their control groups
without creating additional administrative burden. The only current alternative would be regular surveys.

— time-to-research-results

e Solution to problem 2:

* By having access to organised data, one can significantly reduce the time it takes to prepare the methodology
and collect data for analysis.

constantly changing policy landscape versus rigid monitoring systems

e Solution to problem 3:

* By collecting data in a bottom-up way, one can create a flexible, bottom-up monitoring system that aggregates
data upwards to the required levels of analysis and concepts.

% 12N Verylarga Massive text
' R a z:? ph"?l:\ntool gavaméag At —
SN finked data European
Tracking of Research Results
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TRR methodology and data have been used in numerous EC studies and

evaluations to leverage the TRR database to answer a series of policy

guestions.

The typical user is an (EC) policy or project officer

knows his/her project portfolio and needs quick

access to key metrics, indicators and access to the
underlying data.

The curious officer/explorer

wants to build their own portfolio for analysis from
scratch (e.g. on SDGs, Missions,...). They use the
TRR tool to build and validate a portfolio, following

which they can analyze and download the data.

The skilled researcher/data analyst

ﬁas a specific policy question to answer.
Knows how to use data to their advantage.
Will not go to the TRR User Interface (TORR)

Qatasets for analysis.

Will query the database and build his/her own

~

/

Study name

Evaluation study of the European
Framework Programmes for Research and
Innovation for a Resilient Europe -
RTD/2021/SC/021

Evaluation study of the European
Framework Programmes for Research and
Innovation for an Innovative Europe -
RTD/2021/SC/019

Evaluation study on the implementation
of cross-cutting issues in Horizon 2020 -
RTD/2021/SC/009

Study to support the monitoring and
evaluation of the Framework Programme
for research and innovation along Key
Impact Pathways - RTD/2019/5C/016

Evaluation study on Excellent Science in
the European Framework Programmes
for Research and Innovation|

Question analysed with TRR data

What fs the timeline of FP research in the analysed
programmes?

What i5 the structuring effect of FP funding in the area of
anti-microbial resistance?

Wheat has been the societal impact of FP research in the
analysed programmes?

What was ihe economic performance of firms supported
by the EU FPs?

What was the ellectiveness of the R&! activities in the
areas of quantum :-:-mc-.’ur:g.' sermiconductors

rgsearchietc?

What has been the contribution to SDGs in the analysed
programmes?

What is the gender composition of FP research 1eams?

What s the level of international collaboration in FP

projects?

What is the survival rate of FP SMEs?

\What Is average H-index value of FP researchers?

What Is the expected/baseline contribution of R&l to
SDGs?

What Is the average annual turnover/ employment growth
rate of FP SMEs?

What has been the contribution 16 SDGs in Pillar 1 of
H20207

To what extent gid the programmes contribute to
new/emerging research fields?

What are the patenting propensities of SMEs 1hat
participated in the analysed programmes (esp. FET)?

.............

Short analysis series
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LESSONS LEARNED

* Policy and data expertise must work hand-in-hand to reach acceptancezzz@>

Policy Officers will only accept data if they can validate the selection. The process should be participatory (e.g. RD, Researchers, system biology, participatory democracy)

* With big data, can one do without EC monitoring data? E/

Big data benefits the most from extensive, well described project activities and results.
¢ ’O 5 Y

e How stable is the framework? 23

Can reproduce results on a regular basis using the same methodology (stable algorithm yielding data for indicators eliminated the risk of human error)

What if the wealth of data becomes unavailable? Three developments in four years (e.g. GRID, MAG-OpenAlex, Lens.org)

* Can one really reduce the time-to-research-results? ¢/

Concrete example of the study “Evaluation study of the European Framework Programmes for Research and Innovation for a Resilient Europe —
RTD/2021/SC/021”: release in three months of bibliometric analysis, patent analysis, network analysis, clinical studies data, SDG analysis, analysis
of economic impact, as well as analysis of contributions to human medicinal products and orphan designations.

* How can one leverage TRR methodology to measure impact? @

Access to some readily available impact-level indicators which measure scientific, technological impact or contributions to SDGs
Find projects that had traces of policy impact in the first place.

Provide data for non-funded entities, i.e. the control groups.

- European
Commission



New Challenges
Require new skills

and
a culture change
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One multi-faceted,
Interlinked data
Infrastructure for all

use cases P
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Tracking of Research Results

L <

Because the underlying data is
harmonised and curated in a
Knowledge Graph repository , it is
also and in how
it can be used, and what it can be
used for.

R&l: bottom-up and multidisciplinary
Missions oriented policies are
top-down and multidisciplinary

ToRR: « Ask anything » semantic queries

Metrics and Indicators
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Filling the gap by upskilling colleagues

R&I Data analytics developers

Need to build up their policy knowledge (e.g.
interdisciplinary IT/Business teams)

Need to move from delivering discrete research
reports to evidence production systems (e.qg.
data pipelines that can be updated over time)

Need to make their analyses robust and
reproducible and as much as possible share
code and data (e.g. validations, triangulate
novel/experimental results with existing sources)

22

Based on Eurito and TalTech Talk: A vision for data-enabled research and innovation policy. Nov. 2022

R&l Policymakers

Need to build up their data analytics capabilities
(e.g. use internal/external teams for riskier and
more ambitious R&D projects and develop their
prompting skills)

Need to support infrastructure development and
strengthen the data ecosystem (e.g. HPC, Cloud,
Open Access,...)

Need to rigorously experiment with new analytics
methods and share the results (e.g. explore
new/radical opportunities for data powered R&l

policy)

- European |
Commission



Building Trust = human ex-ante & ex-post validation

Input and retrieves a set of
relevant/supporting documents
given a source of the documents
are concatenated as context with
the original input prompt and fed

to the text generator which

produces the final output.

Sources : Policymakers selection of
training with additional, often
private or real-time, data or
documents

Knowledge Graph : adding high
quality validated structure of
unstructured data considering that
a knowledge graph formally
represents semantics by describing
entities and their relationships

Referencing : documenting the
sections of information considered
for the policy officer validation

« Will data enthusiasm and Al overtake scientific policy advice ?
«  Will future generation of scientists lose their analytical skills? .
) . European
« Data-driven outputs vs challenge-driven outputs? - Commission
« Open science and open data vs IPR (as open as possible, as closed as necessary)



Semantic

visualization
for decision
making

Policy decision-making processes are often very complex and not
always easy to comprehend.

New dependencies constantly emerge, and policy cycle is
accelerating

The technology is there to clearly and comprehensibly illustrate
the information needed for complex decision-making processes.

To enable policy makers and citizens to visually grasp the impacts
of new policies and understand their relationships to other areas.

The data are useful in that they can show data links and narrow
down the search from huge volumes of data to several potential
targets, but our view is that the final decision/analytics should
remain in the hands of a Policy Analyst or Policy Officer.
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What can be the added value of Al based
TRR methodology for policy making?

Anticipate (foresight) the detection of problems by constant monitoring
before they become intractable but also retracted papers, withdrawn
patents (volatility of sources)

Can offer a multilingual fruitful involvement of any stakeholder (internal
or external) in the policy making activity (expandable to any (open) source
contributions)

Can be the interface of a cooperative platform (bridging data and policy) i .
for multidisciplinary work (SDGs, Missions) (purpose-built teams) 7. Q..
Surface holistic information and insights across silos of content and data S
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by knowledge sharing (Basket and Alerts) including feedback to policy Tracking of Research Results
(human and machine readable for enterprise search)

Uncover causal relationship behind policy issues (known the unknown)

Identify and give access to cheaper and real-time proxies for traditional
official statistics (reveal or complete the picture)

Identify key stakeholders or expert networks to be involved or be the
target of specific policies (identification of gatekeepers)

n

Anticipate or monitor in right-time the impact of policies (societal pulse
without the survey gap)

European
Commission

I



Broader context
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KNOWIledge in the MAKing in European Society

Tracking of Research Results

stop TESTING and start TASTING

lllll\\\\\&\



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: Why are data so important
	Diapositiva 4: AI, Research and Policymaking
	Diapositiva 5: The global chain governance change issue
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11: The climate change issue
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15: TRR: a tool for the many or the few?
	Diapositiva 16: Tracking of Research Results
	Diapositiva 17: TRR methodology and data have been used in numerous EC studies and evaluations to leverage the TRR database to answer a series of policy questions.
	Diapositiva 18: LESSONS LEARNED
	Diapositiva 19: New Challenges Require new skills  and  a culture change
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22: Filling the gap by upskilling colleagues
	Diapositiva 23: Building Trust = human ex-ante & ex-post validation
	Diapositiva 24: Semantic visualization for decision making
	Diapositiva 25: What can be the added value of AI based TRR methodology for policy making?
	Diapositiva 26: Broader context

