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Goals and vision.

Higher education and research is made by people and for the people.
Together we enable high quality, high impact and innovative research for the world of
fomorrow.

EFECTIVENESS AND
C(;)(I)Q\(/BTIN\II?L\ITCI:(EN& IMPACT RESEARCH EXCELLENCE WELL GOVERNED
INSTITUTIONS
Level playing field. Strong links between academia Scattered hubs of Great performance and
Success, built on international and industry and indicators for excellence, need for productivity. Aftraction of

cooperation and relevance. impact further growth talents.



What have we changed

INDEPENDENT SMART PEOPLE POWER&
3 PILAR FINANCING INTERNATIONAL INVESTMENTS : GOVERNANCE ' PERFORMANCE
MODEL OF HIGHER EVALUATION OF EU STRUCTURAL : REFORMS '
EDUCATION AND FUNDS ' Developing
RESEARCH ‘ of research proposals . human capital in
Basic, performance, in all state funded and \ ALLIGNED WITH \ The way we sef, and for
development, co-funded research STRATEGIES FOR : steer onql measure knowledge
Competitive funding programs EXCELLENCE AND : strategic goals. : oraanizations
approach GROWTH : : g
Since 2015 Since 2018

Future objectives defined in Research,
Development and Innovation Guidelines for
2021-2027



International evaluation of research institutions

Distribution of Latvian research evaluation scores
between 2013 and 2019 in international research
assessment

60%

International Evaluation
of Scientific Institutions’ 0%

Acﬁvi

48%

40%
Consolidated report
30%

20%

10%

0% 1%

1 2 3 4 5
Done once every 6 years. ~-2013 —-2019
2013 evaluation allowed to From 2013 = 2019 Latvian
consolidate public sector ]
B o arch peseorch landscape had major
2019 evaluation allowed to improvments. Average results

emphasize excellence improved in all research areas.



Funding Research environment

institutions

ﬁ 232 MEUR x 64 o

In 2021, 0.70% of GDP were invested in R&D 22 state funded research institutions

research
of companies are ~ 14 200 samaniEl
active in innovations

~25%

(7050 in FTE), ~20 % work
in the industry (2021)



Key Facts About Research in Latvia

SMART SPECIALISATION AREAS

Knowledge
intensive
bio-economy

Biomedicine,

medical technologies
and biotechnology

Advanced ICT

Smart materials,
technology and
engineering

Smart Energy

RESEARCH UNIVERSITIES
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RIGA TECHNICAL
UNIVERSITY

Latvia University

RiGA of Life Sciences
STRADINS and Technologies
UNIVERSITY




Research Governance in Latvia

Advisory Level R&D Strategic Council Social Partners and other stakeholders

Policy Level Cross-sectoral Other Ministry of ~ Ministry of Ministry of Education
Coordination Centre Ministries Finance Economics and Science
. 2
Action PO“CY Level Central Finance and Altum |n‘-’95;fmen'f and Latvian council I
Contracting Agency (ESIF) (Finance Instruments) - agency of Latva of Science |
—————————————————————————— o
Performer Level Companies Research Institutes Universities

Beneficiaries



Main Policy Priorities in R&D for 2021-2027

Human Capital Governance 1.5% R&D % of GDP

\ / = Sufficient public support, emerging
private R&D investments

Innovation At least 8000 research
capacity and personnel (in FTE)
Excellence social and 2 Sustainable growth of R&D
and economic g

impact of human capital needed to foster

international . .
R&D economic transformations

collaboration

\ 5 Diverse and competitive research
Digital SHBILE _ _
o Success on the international

stage (e.g. Horizon Europe)

Supporting the mobility of researchers has a direct impact on
increasing of international collaboration & scientific excellence



R&D expenditure in Latvia

R&D expenditure (% of GDP) in 2021

ek Main goal for 2027 — to catch up with
3.13 -
; 268 other EU countries
2.5
2.262.257 71, Key challenges: Both in the public and
) business side
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Government R&D expenditure in Latvia

Government R&D investment (% of
GDP) 107
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Human Capital in research - role in total employment

1.60
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Share of R&D personnel and researchers (%)

In total employment (FTE)

1.50
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137140
1.30

1.141.151.1
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0.71
0.64
0.560.55 0.600.58 0.54 0.57 0.62

2012201320142015201620172018201920202021

-—EU-Average
——| atvia

0,79 % of labor force is
working in research — 53
% of EU average.

Recent progress due to
Increased workload for
researchers

Major challenge: human
capital renewal (PhD
students)
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United Kingdom
Spain
Denmark
Finland
Germany
Sweden
Austria
Ireland
Netherlands
Belgium
Slovakia
EU-28 average
Czechia
Luxembourg
Slovenia
Portugal
France
Bulgaria
Estonia
Croatia
Greece
Cyprus

Italy
Hungary
Lithuania
Malta
Poland
Romania
Latvia

o

PhD renewal for research - key priority

Doctoral degrees obtained per 10 000 population
(2018)
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Correlation between doctoral degrees
obtained and the number of research

5 000 personnel (2018)
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Currently - high drop-out rate in doctoral studies and an insufficient
number of doctoral degree holders to ensure the renewal of scientists

New PhD model approved in 2021, currently legistlative base for it is being

finished
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International collaboration - progress in recent years

Research international collaboration intensity (% of total publications)
(Web of Science)

26.4%

2010

26.1%

2011

24.5%

2012

2013

/H%&o

2014 2015 2016
-@—-Latvia —@—EU-27

il

\

¢:esa

European Space Agency

=

61.7% \

Intensive H2020 National support

participation

2017

2018

2019

activities

2020

OOOOOOOOOO R @9 NordForsk

e i)

In Last 3 years - Increased participationin
international consortiums, projects and other

activities
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Changing research collaboration patterns

Overall research output
growth corresponds to a
larger global collaboration
network.

. . - D W H2020 accelerated
A se! } - collaboration pattern shift
. ' towards Western Europe

a0 @ 000 @ Role of Latvian Diaspora

T @ o researchers (more than 600)
in international collaboration

Latvian research copublications (2014-2020) in SCOPUS
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Research Excellence

Research publications in Q1 cited Journals
(SCOPUS)

55.6
51.4 52 518 523 521 515 51.7 516 32.-6/-

F+++¢ _—

39.1 382
35 36.3

316 331 333 34

30
26.3

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

——[EU-27 —e—Latvia

Steady cohesion for research Excellence

In the last 10 years -
average quality of research
has steadily been improving.

Quality improvment

coincided with improvements
in quantity.
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R&D collaboration with the business sector

% of public sector R&D that is contracted from businesess in 2020

Romania 12.7%
Germany
Bulgaria
B el gL | O 30/0

Netherlands I 7. 0%

Latvia e 7.7 %/

EU-27 average 7.4%

Lithuania s /.20 PUinC SeCtor R&D Iinkages
Sloveria - — . with the business sector are

Estonia S G600 -
Spain T . 300 relatlvely Strong.
Austria T G090
[taly I 520/

Greece IE——— 5 0/, Challenge iS to increase

France IS 4. 7%

Croatia I /G600 private in-house investments

Finland IS 3.8,

reland  — 4 in research (especially in

ja I 300 .
S ——— largest state owned enterprises)
Luxemburg IS ()

Denmark IS 2 6%
Portugal m——— 2 4%
Hungary nE—— 2 2%
Slovakia m—— 2 0%

Cyprus e 1.9%

Malta m— 1.7%

11.6%
10.8%

0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% ‘l 6



Horizon framework role in Latvian R&D

Horizon 2020

European European Union funding
Commission for Research & Innovation Latvia in H2020
. 2% 7
5IP 6IP 71IP Horizon . 5~ 0% 10% = Excellent Science
2020 Horizon
(1999- (2002-  (2007- (500 " o
2002) 2006)  2013) 5000 Europe 25%
Industrial Leadership
18%
Total project proposals 667 1027 1127 2790 456
Science with and for
1%  Society
Total project
participation proposals 77 ~0e LA SAEID 614 44% Societal Challenges
Supported projects 178 217 240 436 109
Participations in R .
supported projects 204 258 337 5343 129 Horizon Europe continues the trend of
good results for Latvian institutions.

Coordinated projects 2 11 30 49
Success rate 26.7 % 21.1 % 5/33 14.2 % 23,9% Current pace of results is faster than most
Total EC funding EU countries

17
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Horizon 2020 main organisations in
Latvia

research

Value Through Knowledge

H2020 funding (million

Organization euros)

RTU 14,7

LU CFI 13,9

LU 10,2
LATVIJAS FINIERIS A/S 7,8
OSI 6,1
VIAA 5,9
RSU 3,6
TILDE SIA 3,2
NODIBINAJUMS 2.9

BALTIC STUDIES CENTRE 4

EDI 2,2
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Horizon Europe — positive start for Latvian institutions
A

VIDZEME UNIVERSITY

UNIVERSITY
OF LATVIA

1862 OF APPLIED SCIENCES RTGAS STRA_D[NA 1 - MSCA
f o UNIVERSITATE INSTITUTE OF
3 2%| 3% 3% COMPUTER SCIENCE

Organic Synthesis Culture, Creativity and Inclusive

=z SMARTSOL sodety

m Digital, Industry and Space

. : m Research infrastructures
RIGAS TEHNISKA 20% 18%
UNIVERSITATE ) UNIVERSITY
Latvian Institute of Latvian Council of Science

3%

. 1862 : -
RN 4% S LATVIIAS ~’JLL€f = Climate, Energy and Mobility
KULTURAS
v ﬂ AL AKADEMLIA SRy
i T {EI;) RIGAS TEHNISKA .
%@,& UNIVERSITATE = Food, Bioeconomy, Natural
il enili Resources, Agriculture and
vi iversi .
L L( ( of Life Sciencesy Environment )
and Technologies ® European Innovation Ecosystems
y 14% d u
21% / I I L
{:0 couputER scEvcE m \Widening Participation
BALTIC *:}
STUDIES

CENTRE SILAVA / WITB = Reforming European R&I and
12% Brry Research Infrastructures

S p H ENGINEERING Latvian Council of Science SiE’EABE

SMART PLANES & HELICOPTERS @

SILAVA ] 9

Latvian Coundil of Science



R&D national programmes

Government funding for

research and extra funding ) Fundamental and
from 2023 Basic research o alad MesceE
funding (35 MEUR)
140 130 grants (14 MEUR)
126
F 10
120 115~
—
o Institutional funding Bottom-up funding for
100 9: for research excellencet research
84.31,.-

groups

7930 .-
e ssy/. Since 2022 — fully :
Currently — very high

60 based on research competition (only 13 % of

ou?corr\es.WIthln all above-treshold grants
40 institutions funded)

+7,6 MEUR 2023 +1,5 MEUR 2023

+13,2 MEUR 2024 § + 3,0 MEUR 2024
+15,2 MEUR 2025 § +4,5 MEUR 2025

State research
programmes (7,3
MEUR)

Direct R&D funding for
national priorities

Open call for projects
within defined priorities.

Linkages with economic
and societal priorities

+8,8 MEUR 2023,

2024, 2025

20



SF and RRF investment in Latvian R&D and Higher Education

2022 2023 2024 2025 2026 2027 2028 2029

R&D Governance, 11.9M
“Open Science”, 2L8M

R&D Practical Oriented Research, 41.8M, JTF R&D grants 6M

304 M Post-Doc support, 34.8M, + Switzerland grants 10M

RRF “R&D Excellence” 27.3M
I elEEe e

Horizon Europe) Horizon Europe Support (including partnerships) 79.8M

RIS3 R&D centres, 60.9M
Cyclical Accreditation, 0.9M

Academic Career Reforms, 14.1M

RRF
. «Consolidation PhD Grants, 19.1M (All)
ngher grants” 53.7M Modernization, digitalization of study
Education programmes, 59.2M

212M

RRF “Digital high-tech skills” 17M RIS3 industrial skills, 26.1M

RRF “AML grants” 1.5M

21



National R&D programmes and their links
with international programmes

Direct Support

International R&D

EU funding for
supporting Horizon
Europe participation

»

Government Funding
for European
Partnerships

v

Open Science
Support (EU funds)

A 4

activities

HORIZON EUROPE
NORDFORSK
BILATERAL RESEARCH
PROGRAMMES
ERASMUS+
EEZ/NOR PROGRAMME
DIGITAL EUROPE
CREATIVE EUROPE
EU4HEALTH
ERASMUS+
EUROPEAN UNIVERSITIES
INITIATIVE

S

Indirect Support

Government programmes
» Basic research funding
« Fundamental and Applied
research grants
» State Research programmes
» Market oriented research grants
— EU Funds
» Practical oriented research grants
« RIS3 centers of excellence
» Post-doctoral research grants
« Research governance support
« Research mobility support
RRF
HE and research governance and
excellence
Open Science support
= Digital High Tech skills

Ministry of Economics
innovation support programmes

22
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W, CERNroleon Latvian research

140

120

100

80

60

40

20

landscape

Research publications (Web of Science) for Latvian institutions in
particle physics (2010 - 2021)

122

CERNhasadirectimpactin
creating research capacity in
particle physics where Latvia

currently areinvolvedin~0,6 % of
all global particle physics
research since 2017.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
23
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%u Res earc h exce lle nce - Value Through Knowledge

~ challenge for Latvia together with EU-13

= | atvia has excellence islands,
but still lags behind in
excellence-based R&D activities
(e.g. in H2020 ERC grants).

Average year|y awarded ERC u Ta rg et - resea rCh exce”ence In
advanced grants between all 5 RIS3 priority areas
2008-2018 per 10 000 research

workers (in FTE) = Research excellence is one of

10.30-0.50 our main policy priorities and
o [10.50-0.70 :
B 0,01 -0.10 B 070 - 1.00 our R&D investment programs
[ 0.10-030 M 1.00-245 will foster the necessary

capacity development.

= This gap can be reduced by a
significant policy shift towards
increasing our R&D excellence.

24



y
/

- i research
Wy National Research Programme onm

high-energy physics and
4 accelerator technology

Strengthening the development of the Latvian scientific

community in the field of high-energy physics and @

accelerator technology in cooperation with the European Develop world-class

Organization for Nuclear Research knowledge
162 % Develop human capital
X A & technologies
Project leader:
"SUNIVERSITY {;f)} Create products & services
) 2 years ) _
900 000 EUR Project partners: @i of amvia | Involve scientific & academic staff,
INSTITUTE OF SOLID TATE PHYSICS G/S\D Slfeloies), (A ellellS e Al
@ UNIVERSITY OF LATVIA scientists
E 1y D
R
_ b |:h Ensure the programme’s
Project leader: RIGA TECHNICAL —| continuity
) 5 years ) UNIVERSITY

1 500 000 EUR Q Foster research capacity

INSTITUTE OF SOLID STATE PHYSICS 25
UNIVERSITY OF LATVIA
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Value Through Knowledge

2020-2022 Programme call

Participation in
CERN scientific
experiments

Delivery of
high-level
scientific papers

Development of
Master's and doctoral
study programmes

M High-energy particle physics
Aim of the 2022-2026

M Accelerator projects

Programme call

M Crystal Clear Collaboration

Select one multi-institutional
project based on the scientific
review process, including
consortia cooperation criterion in
the thematic focus of the
programme

M Internationally reviewed
in high quality level papers
5 publications

Strengthen the programme’s

M “Particle Physics and 2020-2022 achievements further
Accelerator Technologies” focusing on strong capacity

- Riga Technical University, building and opening up for

in collaboration with the emerging technologies
University of Latvia

4 masters theses Ensure long term continuity &

5 PhD students directly funded strategic planning 26
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“® & National research program
'’ development 2022-2026 and beyond

Originally program
focuses on CMS, top
quark experiments,
MTD detector
development Program shall
gradually increase
value chain and scope

— nuclear medicine,
other nuclear
tehnologies

2027 - new full-scale
programm, indiciative
funding 1,2M / year
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\ Main benefits for Latvia from research
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full membership in CERN

d/ Increased integration global research
community in CERN activities, talent
circulation

Impact on strategic decision making process in
CERN council

Economic benefits for industry partners from
Latvia

All Baltic countries have similar future goals in
CERN

CERN plays an increased role for R&D
development in Latvia

Increased human capital involvement in CERN
(researchers and technicians)



National roadm ﬁ of Latvia towards the
full CERN membership

Cabinet of Ministers approval
06.12.2022

Indivative budget until 2027,
reaching 4,5M / year from national
budget

Focused towards Latvia becoming
Member State in the pre-stage to
Membership until 2025

Envisages Latvia’s aim to become full
Member State of CERN from 2027

Indicates main actions to achieve readiness for
pre-stage to Membership and future CERN
membership

29



Governance of the
National roadmap of
Latvia towards the full
CERN membership

- Strong governance of the roadmap

Highest political support

Efficient CERN Baltic group role,
exploiting priority regional synergies

National contact point, including
professional industrial liaison officer
(ILO) service

Latvia’s representative to CERN
facilitates collaboration and new
opportunity establishment, inclusion
into relevant projects

ILO - optimal and efficient industry
involvement, networking and
matchmaking




CERN and nuclear

technologies for
industr ®
y ./ I \ Collaboration with industry facilitates
/.\ | investment into activities from structural
Objective for benefits o funds (RIS3)

from participationin
CERN

% . .
o Lt Industry has huge interest, 8 companies
Academic:: industry 60:40 developing their CERN portfolios

Industry is critically interested in

well prepared human capital Mature and new industries, start-ups, spillovers

e.g. in nuclear medicine developing new
ecosystems

31



CERN and human
capital development

CERN is the priority collaborator in
strengthening the master and PhD
programs

Talent promotion via dynamic
interplay of national programmes
with CERN opportunities

Retaining human capital requires
predictable and well funded career path
for nuclear scientists, engineers, and
optimal cooperation with industry via
nuclear technology value chain

CERN has high attraction for the younger
students, physics teachers - visits and
national events / exhibitions

32
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W Time plan
'’

2023 1st half 2023 2nd half

Minister’s visit to CERN visit to
CERN v/ Latvia,

to access
Application compliance

for Associate
Member State in
the pre-stage to
Membership

with pre-stage

CERN invitation
to Latvia

2024 1st half

Cabinet of .
Ministers decision
about application

CERN decision

research

Value Through Knowledge

2024 2nd
half

Signature of
pre-stage
Agreement
Saeima ratfies
law on
Agreement
Latvia becomes
Member State
in the pre-
stage to
Membership of
CERN

2027 -

‘_
Latvia becomes
Member State

of CERN

33
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W'y, Roadmap evolving
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4 research

Value Through Knowledge

* Visit of the Minster of Education and Science at CERN
on April 28th, 202

h \ A :

34
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Latvia National Contact Point of CERN

LATVIA - CERN -~
STATE-OF-PLAY

1‘2t_'r‘fCER’N BalticG_roup General l\/I'.ee‘ting':,K‘aun\as,A-';S May 2023 ’
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Q\&l;@ Latvia - CERN strategy
d

Government approved — consensus based - stakeholders and ministries

Overarching goals:

1. Meaningful and coordinated participation of Latvia
at CERN in the Associate Member state status

2. To become Full Member state within 2-3 years



Benefit from the opportunities
at CERN

- In the best possible way and
at all levels
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Q\H;@ Scientific/research portfolio

d/ Based on the bottom-up initiatives / balance & diversity / strategic approach
CERN based experiments and EU funded projects CERN
collaborations coordinated/associated

- CMS as a HEP flagship project (RTU+LU) Riga Technical University (RTU)

« MEDICIS (RTU+LU) - LLFAST
« AEQIS (LU) « HITRIplus
« ISOLDE/LIEBE (LU) « HERTIS
« Crystal Clear Collaboration (LU) * NIMMS
University of Latvia (UL)
Development of hew projects and « PRISMAP

technologies at CERN
« Accelerator & Technology Sector /ATS-DO

« Engineering and Technology Departments
W-ele + Muon Collider Collaboration

« QuantHEP



https://ifast-project.eu/home
https://www.hitriplus.eu/
https://indico.cern.ch/category/13907/
https://nimms.web.cern.ch/
https://www.prismap.eu/
https://quanthep.eu/
https://muoncollider.web.cern.ch/
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\wu Latvia @ CERN

Personal based long term @CERN: USER, COAS, PJAS, DOCT, FELL, STAF
d/ - snapshot at 01/05/2023

CMS-Latvia HEP group Users (rec. COLA) 100% at CERN

1. Senior researcher PhD in HEP — CMS Team leader

2. Senior researcher PhD in HEP - Top physics analysis group
3. PhD student - Top physics

4. PhD student - Higgs physics analysis group

Latvia Accelerator Technology group PJAS and COAS 100% at CERN
. Senior researcher — COAS / ATS-DO

5
6. Senior researcher — PJAS / ATS-DO

7. PhD Student AT - DOCT / ATS-DO; I.FAST+CMS
8. PhD Student AT - DOCT /ATS-DO; MME/HITRI+
9. PhD Student AT - DOCT / ATS-DO; I.FAST

10. PhD Student AT - DOCT / ATS-DO; NIMMS

+ numerous short (2-3 months) term stays @CERN
paid from the Latvian budget
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xw& Latvia @ CERN

Personal based long term @CERN: USER, COAS, PJAS, DOCT, FELL, STAF

/ - snapshot at 01/05/2023 Overview of Members of Personnel: 23
The Antiproton Decelerator 100% at CERN P
11. PhD Student (UL) — atomic physics — AEGIS
experiment
MEDICIS

12. PhD Student (UL) - Physical Chemistry -
MEDICIS experiment

Chart Area
Not directly linked with Latvian scientific
community

13. CERN Fellow - EP-DT-EO / CERN cryogenics

Iorp
14. CERN Staff - HR / CERN
+ numerous short (2-3 months) term stays @CERN mCOAS ®DOCT <FELL =PJAS =TECH mUSER

paid from the Latvian budget At 01.09.2022



To continue capacity and

competency building in HEP
and AT

To maintain strong CERN
related scientific institute with
multidisciplinary research
team and presence at CERN
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SH;Q CERN research in Latvia

d/ Other institutes carrying out CERN related research and projects

University of Latvia

1. Institute of Chemical Physics - Prof.
Elina Pajuste group - CMS and MEDICIS

2. Faculty of Physics, Mathematics and
Optometry - Prof. Marcis Auzins group -
AEgIS

3. Faculty of Medicine - Prof. Maija
Radzina group - MEDICIS/PRISMAP

4. Institute of the Solid State Physics - Dr.
Anatoli Popov group- Crystal Clear
Collaboration

5. Institute of Physics — Dr. Kalvis Kravalis
group — ISOLDE / LIEBE

6. Quantum Computing group of Prof.
Andris Ambainis - QuantHEP

Riga Technical University

1. Department of artificial intelligence and
systems engineering - Prof. Agris
Nikitenko group — I.FAST +
Mechatronics, Robotics and Operations
section at CERN

2. Institute of technical Physics — Prof.
Arturs Medvids group - I.FAST

3. Institute of Industrial Electronics
and Electrical Engineering — Prof.
Peteris Apse-Apsitis group - ARIES

4. Students of Institute of Mechanics and
Mechanical Engineering - I.FAST and
HITRIplus

5. High Performance Computing (HPC)
Centre - Tier2 project at CMS
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é&l;u Outreach activities in Latvia

d/ Integral part of the Latvia — CERN strategy / boosting interest in STEM

Latvian National Library

- permanent CERN exposition and classroom for children and general

public — CERN as a centre of excellence for technology and innovation

Latvian Physics Teachers Association

- Participation in events, lectures of Latvian scientists @CERN and
CERN staff / selection of teachers for the CERN visits

School of the Young Physicists of Latvia

- Virtual and in-person lectures + events

Job shadowing at CERN

- Every year 4-5 school children come to CERN to shadow Latvian

scientists and engineers with preparatory and post-events in Latvia

+ many other events and activities
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“  Latvia - CERN Stakeholders

e Group

d/ Encompassing all relevant stakeholders - platform for engagement and exchange
https://indico.cern.ch/category/11669/

11 regular meetings since Nov 2019

 Organised by CERN National Contact point

« All relevant research institutions, business entities and
associations, related ministries and agencies, CERN Council
Delegates and ILO

- Informing the stakeholders about the relevant CERN-based
and CERN-related activities

» Directly supporting the stakeholders’ engagement with CERN

- Managing the information exchange and collaboration vis-a-
vis CERN and the stakeholders


https://indico.cern.ch/category/11669/

rescearch

Value Through Knowledge




