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SUMMARY

The research, development and innovation (RDI) environment has been advancing
dynamically in the Czech Republic in recent decades. Total research and development (R&D)
expenditures in the Czech Republic have been growing long-term, with a record CZK 111.6 billion
being spent on research and development conducted domestically in 2019. In relation to the GDP,
R&D expenditure has risen to 1.94% and the Czech Republic has once again drawn near to the
EU average. Corporate investment made the greatest contribution to the year-on-year increases in
overall R&D expenditures in the monitored period. Businesses invested nearly CZK 65 billion of
their own resources in R&D activities in 2019, primarily in in-house R&D. According to the statistics
of the Czech Statistical Office (CZSO), a record CZK 37.5 billion was spent from domestic public
sources in 2019, which is CZK 2.5 billion more than in 2018.

Table S.1: Research and development expenditures and their year-on-year changes
compared against basic macroeconomic indicators

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Total R&D expenditures

(GERD) CZK bn 530 628 724 779 851 887 80.1 904 1028 111.6

GERD share of GDP % 133 154 177 188 196 192 1.67 1.77 1.9 1.94

Share of budgeted RDI
expenditures on overall % 2.14 2.2 224 221 2.2 221 233 249 255 245
Czech budget

R&D expenditures in the

private sector (BERD) CZK bn 30.0 341 382 415 470 481 490 56.8 63.7 68.8

Indirect aid to private

. CZK bn 1.32 1.84 1.98 2.3 2.26 2.52 2.38 252 258 -
businesses

Total income from valid
licences provided during the CZK bn 188 218 351 605 733 676 757 556 518 4.6
year

Year-on-year changes 11/10 12/11 13/12 14/13 15/14 16/15 17/16 18/17 19/18
Total R&D expenditures % 1849 1529 7.60 924 423 -9.70 12.86 13.72 8.56
GDP (current prices) % 174 065 132 490 643 371 654 583 6.28

Exports of goods and

- % 989 743 195 13.05 474 181 647 3.15 277
services

Source: CZSO'i Study on Research and Development, National Accounts, Main Economic Indicators of the Czech
Republic and State Budget Acts in the years 2009 to 2018

Note: RDI expenditures from the state budget do not include expenditures to be covered with funds from the EU budget
and financial mechanisms.
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Table S.1 shows the evolution of basic RDI financial indicators and their year-on-year
development including selected macroeconomic indicators. The percentage share of RDI
expenditures from the Czech state budget on the overall budget may serve as a supplementary
indicator on the volume of R&D expenditures.. This percentage grew by 0.31 pp between 2010 and
2019, i.e., from 2.14% to 2.45%. The increase of this percentage indicates a rising significance of
direct public support from the RDI system for implementing the Czech Republic's economic policy.

Competencies in the system for public RDI support are defined by Act No. 130/2002 Caoll.,
on Support for Research, Experimental Development and Innovation from Public Funds and on the
Amendment of Certain Related Acts (hereinafter the "Act No. 130/2002 Coll., on Support for
Research, Experimental Development and Innovation"). In February 2020, a "minor technical
amendment" to this act was published in the Collection of Laws, related primarily to a change in
the evaluation of research organisations. The amendment did not however provide room for more
thorough and extensive changes. In 2019, work commenced on an extensive amendment to the
act, where the main goals include e.g. new instruments for targeted support of innovation,
simplifying administration in the field of research, development and innovation, and following up on
the Methodology 2017+ by implementing a systematic evaluation of targeted support programmes.

Since 2017, a change in the system for evaluation of research organisations has been
underway, consisting in a shift from a system based on quantity to an assessment of the quality
and impact of research and development (for more information see the Methodology 2017+). Aside
from this change in evaluation related to institutional support, a modification is also underway to
the system for assessing targeted support, where changes to the assessment procedure are
gradually being implemented so as to bring the evaluation process in line with standards in place in
countries with the most experience with such evaluation (e.g. the USA, UK, Germany and Austria)

In total, the expenditure on R&D from public sources represented 0.79% of the GDP in
2019. The Czech Republic thus came close to hitting the national target for the Europe 2020
strategy. The volume of R&D from domestic public sources (i.e., part of the state budget) could be
increased by the "claims for unused expenditures from national resources" (i.e., the difference
between budgeted and actually drawn expenditures from the state budget). As of 1 January 2020,
the unused expenditures totalled CZK 6 billion. These "additional" funds not yet used by 2020
comprise 0.10% of the GDP.

The budgeted expenditure for RDI from the 2020 state budget is CZK 36.3 billion and for
the year 2021 expenditures could reach CzZK 37.5 billion, which according to the most recent
prediction published by the Ministry of Finance (Sept 2020) is 0.65% of the GDP in 2020 and
0.64% in 2021. The long-term proposal for state budget RDI expenditures is taken into account in
the 2019 1 2030 Innovation Strategy (2019+ Innovation Strategy). This is based on boosting
domestic public resources and above all making use of the potential of private investment. The
Czech Republic is a country whose economy is driven, among other things, by industry, with

manufacturing accounting for nearly 25% of the GVA. For this and other reasons, it is important
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that private investment accounts for nearly 60% of R&D expenditures. Private R&D expenditures
reached 1.13% of GDP in 2019, having passed the 1% mark back in 2016. In terms of private
investment, the primary goal is to create conditions that will allow private investment to reach at
least 1.5% of GDP by 2025, which would mean an increase to approx. CZK 98 billion.

The newly approved Czech National Policy on Research, Development and Innovation
2021+ (RDI NP 2021+) represents an overarching national-level strategic document for developing
all the components of research, development and education in the Czech Republic. Its vision is to
use effective support and targeting of RDI to contribute to the Czech Republic prospering as a
country, citizens having access to quality living conditions, and the Czech Republic being a
recognised partner in the community of European countries as well as worldwide, which is in line
with the goal of the 2019+ Innovation Strategy "to become a dynamic innovative society". One of
the points of departure for the government-approved RDI NP 2021+ was the Analysis of the State
of Research, Development and Innovation in the Czech Republic and a Comparison with the
Situation Abroad 2018 and the continuously updated data that are now part of the Analysis of the
State of Research, Development and Innovation in the Czech Republic and a Comparison with the
Situation Abroad 2019. The RDI NP 2021+ should contribute to development and progress in the
following key areas: management and financing of the research, development and innovation
system; motivating people to enter a research career and development of human resources;
guality and international excellence in research and development; cooperation between the
research and application spheres; and the innovation potential of the Czech Republic. It also reacts
to 21% century global risks and threats. The RDI NP 2021+ defines 5 strategic objectives stemming
from key areas and 28 measures to implement the objectives. Each measure specifies dates of
implementation, fulfilment indicators, and who is responsible and co-responsible for it.

At the end of 2019, the first reports of the COVID-19 coronavirus surfaced. It is already
apparent as of this writing that events associated with the COVID-19 disease will have a
fundamental impact on the RDI funding system. Prioritisation of aid for individual fields and
multidisciplinary teams will see changes aiming to avert further threats of this type. This will not
mean solely support for medical fields, however, but for an entire range of sectors that can help
prevent such threats or mitigate their consequences. A new possible orientation is emerging in
certain calls to further the main political priorities of the EU, in particular the European Green Deal
(EGD), digital transformation, and pandemic readiness, including addressing the situation caused
by COVID-19. Given how comprehensively the pandemic has impacted the functioning of society,
the response will also cover a wide spectrum of fields.

The Analysis of the State of Research, Development and Innovation in the Czech Republic
and a Comparison with the Situation Abroad 2019 arrived at the following key findings, which are

commented on in detail and supplemented with graphical output in the Detailed Report section.
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FINANCIAL FLOWS IN RESEARCH AND DEVELOPMENT

1 The gross expenditure on R&D in the Czech Republic reached CZK 111.6 billion in 2019,
i.e., 1.94% of GDP, and its long-term growth was caused primarily by steady growth in
expenditures from private sources.

1 R&D expenditures from private sources totalled CZK 64.7 billion (i.e., a year-on-year
increase of 8%), those from domestic public sources reached a record CZK 37.5 billion
(i.e., a year-on-year increase of 7.3%), and those from foreign public sources were CZK 8.1
billion (i.e., a year-on-year increase of 7.9%).

1 R&D expenditures from public sources totalled 0.79% of GDP in 2019. The Czech Republic
thus approached fulfilment of the national target for the Europe 2020 strategy. The volume
of R&D from public sources could be increased by the "claims for unused expenditures
from national resources"; these "additional" funds not yet used by 2020 comprise CZK 6
billion (i.e., 0.1% of GDP).

1 The financial indicators for 2019 indicate that reaching the milestones laid down in the
2019+ Innovation Strategy is realistic, namely those of the first Pillar: Financing and
Evaluation of R&D, which are to boost the funding of science (measured as a percentage of
GDP).

1 Compared internationally, the Czech Republic lags slightly behind the European average in
terms of GERD as a percentage of GDP. Between 2009 and 2018, the R&D intensity
(GERD as a percentage of GDP) in the Czech Republic grew by 0.64 pp, which was the
second highest growth of all EU Member States.

9 Private sources are used almost exclusively to finance R&D in the private sector; support of
public R&D from domestic private sources is very low, not quite reaching CZK 2.4 billion for
the higher education and government sector in 2019. Business entities received public aid
of CZK 6.5 billion.

1 Domestic public financial resources went primarily into R&D carried out in the government
and higher education sectors, with a total of CZK 32.7 billion in public funding being utilized
there.

1 In the private sector, the majority (65%) of funds spent on R&D in 2019 were spent by
private enterprises under foreign control; in the government sector the majority sponsor
was the CAS (72%), and in the higher education sector it was universities (95%).

9 Private enterprises in the Czech Republic are supported from the state budget directly
(CZK 3.62 billion in 2019) and indirectly in the form of deductibles from the corporate
income tax base (CZK 2.58 billion in 2018); long-term indirect support has been utilized

primarily by large enterprises.
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RESEARCH AND DEVELOPMENT FUNDING FROM THE STATE BUDGET

1 Domestic public resources earmarked for conducting research, development and
innovation in the Czech Republic are comprised primarily of the state budget for research,
development and innovation, which in 2019 reached nearly CZK 36 billion.

1 The drafting of proposals for state budget expenditures on RDI and a medium-term outlook
is the responsibility of the Research, Development and Innovation Council (RDIC).

9 Since 2017 this proposal has been structured into 15 budget headings, whereof 4 headings
can now once again provide institutional support for RDI: the Ministry of Foreign Affairs
(MFA), Ministry of Labour and Social Affairs (MoLSA), Ministry of the Environment (ME)
and the Ministry of Transport (MT); thus the role of the operators of research institutions
has been strengthened.

1 Institutions carrying out research and development are financed from multiple sources, with
the targeted component of support in 2019 forming the predominant share of overall
support for nearly all groups of beneficiaries. In the case of private sector entities, this
fundamental predominance can be considered desirable, but for public entities it indicates
an increased risk of year-on-year instability in funding.

1 The greatest volume of institutional support for long-term conceptual development of
research organisations in the Czech Republic is provided by the Ministry of Education,
Youth and Sport (MEYS) and the Academy of Sciences (CAS). In 2019, higher education
institutions drew funds for long-term conceptual development that reached nearly CZK 6.9
billion and CAS institutes drew CZK 4.1 billion.

9 Targeted support is provided primarily by the Czech Science Foundation (utilised primarily
by universities and institutes of the CAS), the Technology Agency of the Czech Republic
(support directed primarily at businesses and universities) and the Ministry of Education,
Youth and Sport. The targeted support provided under the heading of the Ministry of
Education, Youth and Sport is specific in that it includes subsidy titles for Major RDI
Infrastructure Projects and Specific Higher Education Research, for which support is not
provided after the conclusion of a public tender.

9 Targeted support from other ministries is also successfully utilised by universities, in
addition to the entities operated by those ministries.

1 In terms of areas, targeted support in the Czech Republic goes primarily into the sectors
Industry (CZK 4.47 billion), Social Sciences and Humanities (CZK 1.63 billion), Life
Sciences (CZK 1.51 billion) and Medical Science (CZK 1.47 billion).

1 Since 2017, newly commenced projects have been entered into the RDI information system
using the OECD Fields of Research and Development structure. It was necessary to
convert the code list into the OECD structure in order to implement the national level of

evaluation of research organisations under the Methodology 2017+.
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1 Institutional support cannot currently be reliably broken down by field due to the lack of data
on distribution within research organisations (in particular higher education institutions).
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RDI SUPPORT IN THE CzZECH REPUBLIC FROM EUROPEAN FUNDS

9 EU structural funds provided through individual operational programmes are one of the key
foreign public sources of financial support of activities associated with R&D.

1 One of the EU's thematic objectives is investment in applied research, development and
innovation; for the Czech Republic, EUR 2.5 billion has been earmarked for this objective
from the ESIF (i.e., 10.5% of the total ESIF amount for the country). This funding is
provided through the operational programmes OP RDE (managing authority MEYS), OP
EIC (managing authority MIT) and OP Prague i Growth Pole of the Czech Republic
(managing authority City of Prague).

9 Institutions of higher education are the most successful in obtaining foreign public support
in terms of the volume of funding, followed by CAS institutes and private businesses.

1 Another instrument for supporting RDI from European funds is the EU's Horizon 2020
Framework Programme, the operational period of which is 2014 7 2020. The Horizon 2020
budget totals over EUR 77 billion, with the EUROATOM programme having a budget of
EUR 1.6 billion.

9 According to analysis by the European Commission and the Technology Centre of the
CAS, the Czech Republic still falls among those EU Member States with a very low level of
researcher activity under Horizon 2020, but at the same time, the Czech Republic has a
good project success rate.

1 As of March 2020, the Czech Republic had obtained financial aid of EUR 379 million (CZK
10.0 billion) under the H2020 programme with an overall project success rate of 15.2%,
while Austria had obtained support of EUR 1.4 billion (CZK 38.1 billion) with an overall
project success rate of 16.7%.

1 Participation in ERC projects is generally considered an indicator of the quality of a
research organisation or even an important indicator of the quality of national research as a
whole:

0 The European Research Council was established by the European Commission in
2007 as part of the EU's 7th Framework Programme for Research, and its mission
is to support cutting-edge research in all scientific fields, or "frontier research".

o The ERC manages funding for projects that aspire to excellence and major
influence in a given field, expanding existing scientific knowledge and opening up
entirely new research perspectives on a global scale.

o The ERC is part of the first pillar of the Horizon 2020 programme, "Excellent
Science". Financial support for the ERC is based on a "bottom-up" approach.

0o The ERC represents 17% of the total Horizon 2020 budget, i.e., EUR 13.1 billion
(2014 1 2020). Since 2007, a total of 9,500 projects have been supported,

producing 150,000 articles in scientific journals, 6,100 high-citation papers, and 7
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Nobel Prizes; over 70% of projects have led to scientific breakthroughs or
advances.

In the Czech Republic, the MEYS programme ERC CZ, approved to run through
2026, supports excellent scientists. A total of CZK 1.1 billion is allocated under the
ERC CZ, of which 8 project proposals were supported in the 5" public tender with
approved support of CZK 276,929. Further funding allocated in the state budget for
groups of grant projects as part of excellent research associated with the ERC is
provided by the Czech Science Foundation (CSF) under Support for ERC
Applicants, with an allocation of CZK 61.5 million, as well as EXPRO, with an
allocation of CzZK 13.5 million.

17 countries entered the fight against COVID-19 as part of ERC grants, with their
research teams taking part in 164 grant projects funded by the ERC in six areas:
Diagnostics and Treatments, Environmental Impacts, Medical Devices, Digital
Tools, Social Behaviour and Crisis Impact and Management, and Structural and
Molecular Mechanisms and Functions.

The most active countries in the fight against COVID-19 as part of ERC grants were
the UK with 38 grants, Germany with 20 grants and France with 19 grants.

In the Czech Republic the top researchers and their teams work at institutions
including Charles University, Masaryk University, the Biology Centre of the CAS,
and the Czech Technical University in Prague.

11



Analysis of the Existing State of Research, Development and Innovation in the Czech Republic and
a Comparison with the Situation Abroad in 2019

IMPLEMENTATION OF THE NATIONAL RESEARCH AND INNOVATION STRATEGY FOR
SMART SPECIALISATION OF THE CZECH REPUBLIC

1 The National RIS3 Strategy, which aims to effectively target European funds so as to
strengthen innovation activity, constitutes a prerequisite for the fulfilment of the EU regional
and cohesion policy and targets for the Europe 2020 strategy.

1 Based on Czech Government Resolution No. 168 of 14 March 2018, jurisdiction over
implementation of the National RIS3 Strategy was transferred from the Office of the
Government (OG) to the Ministry of Industry and Trade (MIT) effective 1 April 2018. The
executive role in implementing the strategy is fulfilled by the S3 Strategy Unit of the MIT,
which produced a comprehensive system for monitoring implementation of the National
RIS3 Strategy for this purpose, both for EU resources as well as national and private (or
regional) ones.

1 In the monitoring period 2015 i 2019, total support of CZK 43.82 billion was earmarked
under the National RIS3 Strategy for supporting applied and targeted research from Czech
public funds (26%), while EU support totalled CZK 74.99 billion (44%), and the private
sector contributed CZK 51.12 billion (30%).

9 During the period in question, the MIT has been using a harmonised set of primary data to
monitor a total of 4,103 projects in the OP EIC programme, 13,552 projects under OP RDE,
65 projects under OP RDE, 333 projects under IROP and 46 projects under OP E. There is
a total of 2,571 projects approved and being implemented in national and ministerial
support programmes and monitored under the National RIS3 Strategy.

1 The most supported objective (key area) of the National RIS3 Strategy in the operational
programmes is Innovation Performance of Companies with an amount of CZK 48.45 billion.
This is however so far less than half (48%) of the total support planned for this area for the
20147 2020 period.

1 The area most supported from EU and Czech public funds is the applied sector Digital
Economy and Digital Content (CZK 15.21 bn and CZK 2.06 bn respectively), which is the
most supported applied sector in general. The sector Mechanical Engineering i
Mechatronics is the most supported from private sources (CZK 9.23 bn), and the second
most supported sector of the National RIS3 Strategy overall, after Digital Economy.

1 The South Bohemian Region receives the highest share of funding from operational
programmes (CZK 16.49 bn), as well as from European funds (CZK 8.15 bn) and Czech
and foreign private investment (CZK 7.96 bn). Czech public sources are most extensively
utilised to support the National RIS3 Strategy in the City of Prague (CKZ 2.20 bn), which is

the result of the EU rules for co-financing of highly developed regions.
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HUMAN RESOURCES IN RESEARCH AND DEVELOPMENT

1 At the end of 2019, there were over a hundred thousand employees (117,075 to be exact)
in the Czech Republic whose work duties consisted entirely or partially of R&D. Thus there
were 21.6 R&D workers per 1,000 employees in the Czech Repubilic.

1 The majority of R&D employees are research workers (approximately 55%), followed by
technical workers (approximately 31%) and other workers (approximately 149%).

1 The greatest number of employees in R&D is reported by the private sector (the share of
the private sector in overall R&D employment is consistently growing, now at 51.5%). In
contrast, the largest number of research workers work in the higher education sector
(26,766), closely followed by the private sector (25,868).

1 Comparing the number of employees in R&D internationally within the EU-28, the Czech
Republic ranks the same as last year, in 11" place (between Austria and Denmark).
Comparing the number of research employees within the EU-28, the Czech Republic
ranked 13" (between Portugal and Finland).

1 Growth in the number of research workers in the private sector occurred primarily in large
enterprises under foreign control (11,518 people in 2019). The second most significant
group are small and medium enterprises (7,590 people in 2019).

1 There remains a gender imbalance of research workers in all sectors. The proportion of
women among research workers in the Czech Republic is only around 27%. The greatest
disparity between research workers (men vs. women) is in the private sector (only around
13% women). In contrast, the greatest representation of women in research positions is
found in the government sector (40%).

1 The situation is not positive from a gender perspective even at the individual stages of an
idealized academic career path. While there are more women among students and
graduates of master's studies, men clearly predominate among students and graduates of
doctoral studies. The difference between representation of men and women in actual
research is even more pronounced.

1 In terms of the representation of women among R&D workers and research workers, the

Czech Republic ranks among the last countries in the EU-28.
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RESEARCH INFRASTRUCTURE

1 Research infrastructure is defined by Article 2, point 91 of Commission Regulation (EU) No
651/2014 of 17 June 2014 declaring certain categories of aid compatible with the internal
market pursuant to Articles 107 and 108 of the Treaty.

1 Infrastructures may be "single-sited" or "distributed" (an organised network of resources) in
accordance with Article 2(a) of Council Regulation (EC) No 723/2009 of 25 June 2009.

1 They comprise sites designated for the effective interconnection of all segments of the
innovation chain and interaction between entities involved in education, public research and
the business sphere, with the final effect of producing goods and services with a high
added value.

1 They generally do not have legal personality, are usually founded, developed and operated
by research organisations, and can be considered an elementary component of the
research, development and innovation base of the Czech Republic.

1 Inthe Czech Republic they are financed from multiple sources using both public and private
resources, domestic and foreign i much like entities conducting research, development and
innovation 7 and their support from public sources may be divided into three groups: (i)
operational programmes co-financed from the state budget, (i) targeted support
programmes or groups of grant projects focused on infrastructure construction and further
development, and (iii) financial instruments focused on supporting the operation of RDI
infrastructure and ensuring its sustainability.

1 In the years 2005 7 2019, funds from the state budget were spent on support of research
infrastructure through national grant and targeted support programmes totalling CZK 37.7
billion.

1 In 2019 the MEYS issued an update to the "Roadmap of Major Research Infrastructures in
the Czech Republic 2016 i 2022"! which presents the involvement of the scientific
community in individual calls and opportunities in the field of research infrastructure. The
Roadmap includes a total of 48 major research infrastructures operated in various scientific
fields.

1 A document has been produced at the level of EU Member States and the European
Commission that provides a broad range of measures and represents a response to the
current pandemic and presents the initiatives developed to date in the fight against SARS-
CoV-2 / COVID-19, called the "ERAvsCorona" Action Plan.

1 https://iwww.vyzkumne-infrastruktury.cz/wp-content/uploads/2019/11/Aktualizace-Cestovn%C3%AD-mapy-2019_cz.pdf
[cit. 1.9.2020] (available in Czech only)

14
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RESEARCH AND DEVELOPMENT RESULTS

9 Current annual production exceeds 52,000 results, with the share of non-publication results
having grown by 1 pp in 20157 2019 compared to 2010 7 2014.

1 The share of journal articles (type J results) in the overall number of publication results has
increased, from 54.9% in 20107 2014 to 59.1% in 20157 2019.

1 In 2019, over 25,000 journal articles were produced, with universities being once again the
largest producer in 2019 (participation in 19,500 articles), followed at some distance by
state contributory organisations, organisational units of the state and public research
institutions (participation in 5,300 articles) and institutes of the CAS (participation in 5,200
articles).

1 The share of publications indexed on the Web of Science or Scopus was 71% in 2019. For
CAS institutes it was over 90% of all articles they helped produce; for universities, 72%.

1 In 2019 over 4,800 applied results were produced, with the most significant share of non-
publication applied results in 2019 comprising research reports (type V; 28%), followed by
prototypes and functional models (type G; 26%). The largest producer of results is once
again universities (participation in 2,300 results), primarily thanks to the production of type
V results i research reports. The second largest producer is business entities (participation
in 1,300 results), which are most focused on producing results of type G i prototype and
functional models. In terms of non-publication results, there are still very few patents.

1 The switch to the FORD code system will allow production of results to be monitored
according to this breakdown in the future. In 2019 the greatest number of results was
produced in the field of Natural Sciences, followed by Engineering and Technology, and
Social Sciences.

1 The highest number of academic articles indexed on the Web of Science has long been
produced in the fields of Physical Sciences and Astronomy, Chemical Sciences, Basic
Medical Research and Clinical Medicine.

1 In assessing the quality of publications, it is useful to also monitor the structure of
publications in terms of journal citation response and the associated publication strategy,
which can vary by field. There was an increase in the number of WoS journals in which
Czech authors published in nearly all groups of FORD fields aside from Medical and Health
Sciences. On the other hand, the Medical and Health Sciences group has the largest
percentage of journals included in the first quartile. The number of Czech journals with a
non-zero IF went almost unchanged; any increases were in the single digits, and the
majority of these journals remain in the bottom two quartiles (Q3 and Q4).

1 It is evident from a comparison of the development of the normalised citation index for

individual field groups that the Czech Republic is one of the countries lagging behind the
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EU-15 average; only in Medical and Health Sciences does the Czech Republic exceed this
average.

The frequency of publications with international participation in the field groups of Natural
Sciences, Engineering and Technology, Medical and Health Sciences, and Agricultural
Sciences in the Czech Republic was above the EU-15 average in 2019. In the remaining
two field groups, the percentage of publications produced in international collaboration is
below the EU-15 average, but over the last five years this percentage has increased, which
can be considered a positive sign.

Czech authors collaborate most often with authors from Germany, followed by the USA and
UK. In the case of collaboration between Czech authors and colleagues from the UK, ltaly,
Spain and Switzerland, the articles published have a relatively high NCI (between 3 and 4).
The least prestigious publications in terms of NCI are produced in collaboration with
colleagues from Slovakia. The composition of countries with which colleagues from Austria
collaborate is similar to the composition for the Czech Republic, but the NCI of these

publications is generally higher.
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INNOVATION PERFORMANCE OF THE CzZECH ECONOMY AND INTERNATIONAL
COMPARISON

1 In 2019, the knowledge intensity in the Czech Republic amounted to 1.94%. In an
international comparison of knowledge intensity for 2018, the Czech Republic placed 10" in
the EU-28, but is still behind the EU-28 average.

1 Based on the Summary Innovation Index (Sll), EU members are divided into four groups
according to the innovation level of their economy. Under this indicator the Czech Republic
belongs to the group of "Moderate Innovators". In the same group as the Czech Republic
are countries such as Poland, Hungary and Italy. The Czech Republic lags significantly
behind countries such as Sweden, Germany and Austria. As part of the SlI indicator, the
Czech Republic achieved its best position (3") in the EU-27 (the UK is not included) in the
indicator Export of Medium & High-Tech Products. The Czech Republic's worst result was
in the indicator Venture Capital Investment (27"). The countryd sstrengths lie in the
dimensions of Employment Impacts, Innovators, Sales Impacts, while weaknesses are
seen in the dimensions of Intellectual Assets, Finance and Support, and Innovation-Friendly
Environment.

1 According to the Global Innovation Index (GlI), in 2019 the Czech Republic ranked 24™ (in
2018, 26™) of a total of 131 economies evaluated. In an evaluation of the EU-28, the Czech
Republic achieved first place in several indicators (GERD Financed by Abroad, High-Tech
Imports, Utility Model by Origin, High-Tech Net Exports, Creative Goods and Services,
Creative Goods Exports). In two indicators (GERD Financed by Abroad, Creative Goods
Exports) the Czech Republic even attained the best result of all the countries assessed
under Gl 2020.

By the Innovation Output Indicator (IOl), the Czech Republic is above the EU average.

The proportion of innovative businesses in the Czech Republic is at 46.8%, of which 43.6%
are innovative domestic businesses and 58.1% are businesses under foreign control. The
share of innovative businesses is higher in industry than in services, but is growing in the
latter. The greatest percentage of businesses with successfully implemented innovations
had applied procedural and product innovations.

1 In terms of the innovative businesses in the Czech Republic, 94.4% had successfully
implemented innovations; the remaining businesses had not completed innovation plans or
had cancelled them. Large enterprises are considerably more successful in completing and
implementing innovations than small enterprises. From the categories of domestic
businesses and foreign affiliates, the latter are more successful.

1 In terms of the proportion of innovative enterprises in the EU-28, the Czech Republic is
below average. The EU countries with the highest level of innovative businesses are

Belgium, Portugal and Finland.
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INTERNATIONAL COOPERATION IN RESEARCH, DEVELOPMENT AND INNOVATION

1 The MEYS is the authority responsible for international cooperation in science, research
and innovation. Among the other actors involved in the field of international cooperation on
RDI are the Czech Science Foundation (CSF), Technology Agency of the Czech Republic
(TA CR), Academy of Sciences of the Czech Republic (CAS), Ministry of Defence (MD) and
the Ministry of Transport (MT).

1 The largest volume of funding for targeted aid for international cooperation in RDI goes into
projects of major research infrastructures and the programme INTER-EXCELLENCE. Aside
from the MEYS, targeted aid in this area is also provided by the CSF and TA CR. A central
instrument of institutional support is coverage of the Czech Republic's membership fees
and expense shares in international research and development organisations and ERIC
consortia. Examples of other instruments of international cooperation in this area include
the mobility programmes of the MEYS and CAS.

1 International R&D organisations are a specific type of research infrastructure in which the
Czech Republic participates as a member state. These organisations differ from other
international research infrastructures in terms of their legal framework. The Czech Republic
is currently active in 9 major international R&D organisations, with membership providing
benefits in terms of the development of Czech scientific and industrial capabilities.

1 In terms of research and development activities, the Czech Republic pays the highest
membership fees to the European Space Agency (ESA), the European Organisation for
Nuclear Research (CERN), and the Joint Institute for Nuclear Research (JINR).

0 23 Czech scientific institutes and universities are currently involved in cooperation
with the ESA. The Czech Republic also participates in developing scientific
instruments and experiments for ESA scientific missions through the PRODEX
programme. CERN also presents a significant benefit to the Czech scientific
community, with the Czech Republic numbering among the most active member
states by number of researchers involved in CERN projects. In terms of the Czech
Republic's activity under JINR, in 2019 Czech authors published more than 400
scholarly articles in the field of particle and nuclear physics, placing the Czech
Republic among the countries with the highest publication activity in the
organisation.

1 In terms of international scientific cooperation and boosting the prestige of Czech science
on a global level, it is important not only to support Czech scientists in participating in
international scientific teams and projects, but also to support Czech representation in the
governing bodies of international research organisations. Czech scientists are currently
active in the leadership bodies of JINR, as well as in the European Joint Undertaking for

ITER and the Development of Fusion Energy.
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DETAILED REPORT

1 Financial Flows in Research and Development

1.1 Total Research and Development Expenditure

The overall R&D expenditures in the Czech Republic have been showing long-term
growth (Figure 1.1). In the ten-year timeline of 20101 2019, the regular year-on-year growth was
interrupted only in the year 2016, when there was a shortage of public resources from abroad due
to the transition to the new programming period. In 2019, the absolute amount of overall
expenditures first exceeded a record CZK 110 billion. The R&D Intensity indicator (i.e. R&D
expenditure as % of the GDP) also had a growing trend in recent years aside from minor
deviations. Though this indicator dropped off in 2016, which was caused by the expected fall-off in
public resources from abroad as well as by the fact that the Czech economy was growing more
rapidly than total R&D expenditures in 2015 and 2016, after 2017 we can once again observe
the rate of growth of the gross R&D expenditure being higher than GDP growth. In 2019
R&D expenditures expressed as a % of the GDP approached the level of 2014, when this
indicator reached its peak within the monitored period. Long-term growth of total R&D
expenditures in the Czech Republic in recent years was caused primarily by steady growth in
business resources, which totalled nearly CZK 65 billion in 2019, i.e. almost 2.5 times more
than in 2010. Another component of the overall expenditure that contributed to the long-term
growth of gross R&D expenditures is domestic public resources. Though the rate of growth of
these expenditures was lower, it was still relatively stable compared to business sources, in 2017
surpassing CZK 30 billion for the first time and in 2019 even reaching CZK 37.6 billion in
absolute numbers. Contributing to this record growth of public resources was above all the
Research Development and Innovation Council (RDIC), which prepares the draft RDI expenditure
from the state budget, as in recent years it has been endeavouring to increase the state budget
expenditure on RDI while also streamlining the focus of these public resources. RDI expenditures
from the state budget are to ensure long-term stable and predictable financing of the RDI system
with an accent on strengthening institutional funding, while also helping to accelerate private
expenditures on RDI. A no less important component of the overall R&D expenditures is foreign
public resources, the growth of which began to be felt more significantly after 2011 in connection
with drawing from EU funds in the 20077 2013 programming period (ECOP, OP RDI and OPEI).
These resources culminated in 2014 and 2015 (final drawing from OP RDI). The year-on-year
decrease in gross R&D expenditures in 2016 was caused by a fundamental drop-off in foreign
public resources, which was tied to the transition to the new programming period for drawing from
the ESIF (for more detail see Chapter 3 7 Research, Development and Innovation Support in the

Czech Republic from European Funds). In 2017 and 2018 we can observe a gradual increase in
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foreign public resources (in particular due to OP RDE and OP EIC), while in 2019 foreign public
resources represented CZK 8 billion.

The overall R&D expenditure can be further broken down by type into current (wage and
other current) and capital expenditures. Over the past 10 years, capital expenditures have totalled
CZK 126.2 billion (i.e. 15% of the total R&D expenditures for 20107 2019). The majority has
consisted of current expenditures: wages (48%) and other current expenditures (37%). In 2018,
capital expenditures totalled CZK 10.5 billion, wage expenditures CZK 60.9 billion and other
current expenditures CZK 40.2 billion. The amount of capital expenditures in recent years has
depended primarily on the amount of public resources drawn from abroad, with the highest capital
expenditures being made in the years 20121 2015 due to the building of the European Centres of
Excellence and Regional R&D Centres (an average of CZK 17.6 billion a year). In the case of
wage expenditures, the business sector saw the greatest increase, with wage expenditures having
grown 175% in 2019 compared to 2010, which naturally correlates to the growing number of R&D
employees in the sector in question (growth in number of FTEs of 69% between 2010 and 2019)
and the growing R&D expenditures from business resources. In the public sector there was also an
increase in the number of employees (FTES), but this growth was not as marked as in the business
sector. In the government sector the number of employees (FTES) rose by 28% in 20091 2019, in
the higher education sector by 40%; this was also accompanied by a growth in wage expenditures.
In the government sector this grew by 90% and in the higher education sector a full 157%. If we
compare the wage expenditures among individual sectors calculated per 1 FTE, in 2019 the
highest annual wage expenditures were in the business sector (CZK 0.86 million), followed with a
gap by the government sector (CZK 0.66 million) and right behind them the higher education sector
(CZK 0.64 million). In the case of adjusted wage expenditures in the higher education sector, it is
necessary to keep in mind that university employees often perform teaching activities, and in such
cases it is likely that in total their wage expenditures could approach those in the business sector.
For more detailed statistics on the development in number of employees in R&D, see Chapter 6 i
Human Resources in R&D.
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Figure 1.1: Gross expenditure on research and development (GERD) in the Czech Republic

in 20107 2019 by source of financing (in current prices)
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Figure 1.2: Sources of financing for gross expenditure on research and development
(GERD) in current prices expressed as % of gross domestic product (GDP) in 20107 2019
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-public from Czech Rep. -foreign public -business

Source: CZSO | Coefficient of determination R? expresses the closeness of fit of the actual data points to the smoothed
curve.

The development of individual GERD components adjusted for GDP by source of financing
in time is shown by Figure 1.2. Research and development expenditures financed from business
resources as a percentage of GDP reached 1.13% in 2018, having passed 1% of the GDP back in
2016. The growth of R&D expenditures as a % of the GDP is naturally a welcome trend,
being the result of year-on-year growth of R&D expenditures from business sources, not of
negative economic development (drop in GDP growth). The R&D expenditure financed from
Czech public resources show a balanced trend in 20101 2019, with the value ranging from 0.59%
to 0.65%. In the year 2019 it reached 0.65%, i.e. the same amount as in 20127 2014, with the
difference that at that time the economy was just pulling out of crisis. In 2019 the GDP grew by
5.6% and Czech public R&D expenditures rose by 7.2%. In terms of business resources the main
objective is to create the conditions so that business expenditures comprise 1.5% of the GDP after
2024, which according to the most recent forecasts would mean an increase up to over CZK 90
billion. Considering the differing interpretation of EU rules on public aid, a discussion was launched
at an RDIC meeting in conjunction with the Office for the Protection of Competition to harmonise
the methodology for economic and non-economic activities of research organisations and research
infrastructure. This harmonisation should help support future growth of private expenditures on
R&D. Another possibility for stimulating private spending on R&D is harmonising the methodology
for tax deductions. In 2018 a working group was established for R&D tax deductions, the members
of which include representatives of the RDIC, Ministry of Finance (MF), General Financial
Directorate, Confederation of Industry of the Czech Republic, Association of Research
Organisations, and the Association of SMEs. The shared goal for R&D tax deductions is to remove
the uncertainty of taxpayers using these deductions while also not increasing the likelihood of
deductions being abused, all while respecting the instrument's ultimate goal of "supporting
competitiveness".

As is also evident from Figure 1.2, in the years 20127 2015, public funding from abroad was
a highly significant source of funds for R&D, in particular from EU structural funds. In 2019, foreign
public resources comprised a mere 0.14% of the GDP. Expenditures from public resources
as a whole (the state budget, local budgets, foreign public resources) constituted 0.79% of the
GDP in 2019, which means that the Czech Republic was close to fulfilling the national target
of the Europe 2020 strategy of annually investing public funds of 1% of the GDP in R&D.
The milestone for meeting it in further years, which is laid down in the 2019+ Innovation Strategy,
is laid out under the first Pillar: Financing and Evaluating R&D, which is boosting the funding of
science, whereby R&D expenditures should reach 3% of the GDP by 2030.
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INTERNATIONAL COMPARISON

In terms of international comparison, statistics on R&D expenditures were available for the
years 20091 2018, but in some cases only up to 2017 (i.e. for 20071 2016), or even only up to 2016.
Data are thus compared with a delay compared to the available statistics for the Czech Republic
published by CZSO in Chapter 1.2. It is evident from Figure 1.3 that in comparison with other
countries the Czech Republic lags slightly behind the European average in terms of gross
expenditure on R&D expressed as a percentage of GDP (i.e. R&D Intensity or Research
Intensity). Between the years 2009 and 2018, the R&D Intensity in the Czech Republic grew the
most of all new EU Member States. The EU states that report a significantly higher R&D
expenditure than the Czech Republic traditionally include Sweden, Austria and Germany. In all
these countries, the R&D Intensity ranges above 3% of the GDP. Also reporting a high intensity of
R&D expenditures in 2018 were the USA (2.8% of the GDP), South Korea (4.53% of the GDP) and
Japan (3.28% of the GDP). In terms of the development of R&D Intensity, a growing trend can be
observed in 20091 2018 for most countries that strongly support R&D (with the exception of
Finland). Of the countries outside the EU, there is stable R&D investment growth in Asian
countries, in particular South Korea and China. In China the R&D Intensity surpassed the EU-28
average for the first time in 2013 and the difference is ever increasing, with China gradually
approaching countries like the Netherlands or France in intensity of R&D expenditures.

Figure 1.3: Gross expenditure on research and development (GERD) in 2009 i 2018 in
international comparison
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position of the EU-28. The section in the bottom right demonstrates the values for the individual years in the Czech
Republic; R? indicates the closeness of fit achieved by the curve.

If we perform an international comparison based on domestic public R&D expenditures
(expressed relatively as a % of GDP, Figure 1.4), the Czech Republic has exceeded the European
average. For the first time the Czech Republic has got into the optimal quadrant, where it also has
an above-average growth intensity value.

Figure 1.4: Domestic public expenditure on research and development in 2009 i 2018 in
international comparison
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1.2 Financial Flows Between Sectors

The relations between individual sectors and sources of funding are recorded in Figure 1.5,
which shows the values for 2019. It is evident from Figure 1.5 that certain disproportions were
recorded in the distribution of individual financial sources among sectors that carry out R&D.
Business sources were almost exclusively utilised in the business sector, support of the
public R&D sector from domestic business resources was very low, reaching just under CZK 2.5
billion for the university and government sector (CZK 1.0 billion and CZK 1.4 billion respectively). In
contrast, support from domestic public sources was directed primarily into the higher education and
government sectors (CZK 18.2 billion and CZK 14.6 billion). The amount of support from domestic
and foreign public sources for R&D carried out in the business sector totalled CZK 6.5 billion (CZK

4.7 billion from the Czech public budget and CZK 1.8 billion in public resources from abroad). The
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funds invested by businesses into R&D conducted in the public sector thus totals less than
half the funds businesses drew from public sources.

The low rate of private funds spent on the public sector could indicate that collaboration
between the business and private sector in conducting R&D is not sufficient, despite the fact that
such collaboration is supported from the state budget. The motivation effect is evidently not being
sufficiently lived up to, because the initial phase of collaboration financed from the state budget has
not yet sufficiently raised the confidence of the business sector in the public one, which would be
expressed with a significant increase in business capital in public research. Both sectors have
markedly different ideas of collaboration. The public sector endeavours to define the objectives and
results of collaboration itself with regard for advancing the scientific field, while the business sector
focuses more on a specific economic effect and the speed of achieving it. One cause of insufficient
collaboration implied by the low level of private funds for the public sector could also be the fact
that the business sector is saturated in its research needs from public resources. On the other
hand it must be realised that the level of collaboration cannot be measured solely based on the
share of private resources for the public sector i collaboration can also occur through patrticipation
in projects financed from public sources.

According to CZSO statistics, research organisations in the government sector focus
primarily on basic research (CZK 13.8 billion in 2019, i.e. 76%), compared to which institutions in
the government sector in European countries such as Norway, the Netherlands, Finland, Portugal
or Ireland are more oriented towards applied research and experimental development, which is
also true of non-European countries such as the USA, South Korea and China. In the last year
available for international comparison (2018), expenditures for applied research and experimental
development in the Czech government sector reached 0.06% of the GDP and were 3.8 times lower
than expenditures for basic research, compared to which in the aforementioned European
countries expenditures on applied research in the government sector were at least twice as high as
expenditures on basic research. In the case of the higher education sector, funds focused on
applied research reached 0.13% of the GDP in the Czech Republic in 2018 (in the period when
drawing from OP RDI was culminating, this rate was 0.16% of the GDP on average and then fell
again to 0.1%) and were nearly half of the expenditures for basic research. An international
comparison in the case of the university sector is rather limited as data are lacking for most of the
EU-15 states, only being available for example for the Netherlands and the UK, where the
percentage of expenditures on applied research was twice that of the Czech Republic, in the case
of Denmark in fact fourfold. The ratio of R&D expenditures between applied and basic research is
1:2 in the Czech Republic (in favour of basic research), while in the other countries for which data
was available, this ratio is closer to 1:1 or even 2:1. Thus abroad we can see a greater tendency to
focus on applied research than in the Czech Republic, even in the university sector. The focus of
the Czech public sector on basic research is likely also reflected in the low percentage of R&D

expenditures from private sources spent in these sectors. A greater orientation towards applied
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research by universities and CAS institutes could lead to greater collaboration between the
business and academic spheres, which is the aim of the current National Research, Development
and Innovation Policy of the Czech Republic for 20161 2020 (Measure 16), as well as the newly
approved NP RDI 2021+ (Measures 17, 18, 19, 20, 28) and the 2019+ Innovation Strategy (Pillar V

T Innovation and Research Centres).
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Figure 1.5: Financial flows in R&D across sectors in 2019
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Entities in the sector carrying out R&D (humber of economic entities/number of research workplaces):
universities (51/215) Y CZK 24.326 bn

university hospitals (10/10)

CAS institutes (53/60) Y CZK 18.171 bn
other public research institutions (21/32)
libraries, archives, museums (49/67)
healthcare facilities (20/20)

other (27/31)

public enterprises (57/59) -> CZK 68.808 bn
domestic private enterprises (2,030/2,042)
private enterprises under foreign control (590/603)

Source: CZSO | The figure shows other sources of funding for R&D that contribute to own revenue of universities and private non-profit institutions and do not come from the state
budget, the business sector, or from abroad. The average amount of these resources in 2014 i 2018 was roughly CZK 816 million; in 2019 it exceeded CZK 1.2 billion. About 80% of
these resources are allocated to the higher education sector, comprising primarily tuition fees, journal subscriptions, and publication revenue. The number of entities in the R&D
sectors in parentheses is the average number of workplaces. The number of CAS institutes is listed based on the CZSO methodology, as due to region-based tracking, CZSO keeps
separate data for multiple branches of certain institutes (Institute of Botany, Institute of History, Institute of Plasma Physics). Since 2019, CZSO has changed the categorization of
entities in the government sector, with the type "ministerial research organisations" being replaced with "other public research institutions".

28



Financial Flows in Research and Development

Figure 1.5 provides a detailed view of the drawing of expenditures based on type of
research facility in the individual sectors (pie charts on the right). The business sector used the
greatest volume of funding for R&D it conducted. R&D expenditures in the business sector
totalled CZK 68.8 billion, with 2677 economic entities active in this sector; in contrast to the
higher education sector this number nearly corresponds to the number of research workplaces. In
the case of universities, data are generally calculated down to individual workplaces (i.e. generally
faculties). A significant amount of R&D funding was spent by private enterprises under foreign
control (65%), the second most being spent by domestic private enterprises (32%), and only a
negligible share coming from public enterprises (3%). The higher education sector invested a
total of CZK 24.3 billion in R&D activity (according to the CZSO methodology this sector
includes university facilities and facilities at university hospitals), of which 95% was invested by
universities, the remaining part falling to university hospitals. In the government sector R&D
expenditures totalled CZK 18.1 billion, with the largest group in terms of volume of R&D funding
comprising CAS institutes (72%). In terms of funding volume there are thus 4 types of
"strong" research organisations in the Czech R&D system that have invested the most in
R&D in the last five years. The largest group is private enterprises under foreign control (CZK
183.6 bhillion), the second group is universities (CZK 96.9 billion), followed by private domestic
companies (CZK 92.0 billion) and in 4th place with a relatively large gap are institutes of the CAS
(CZK 62.1 billion). Private companies can also make use of both direct public support and indirect
support for their R&D activities (see the subchapter Direct and Indirect R&D Support in the
Business Sector below).

INTERNATIONAL COMPARISON

The imbalance between funds heading from businesses to public entities and funding
provided to businesses from the Czech state budget is also evident from an international
comparison (see Figures 1.61 1.8). While in 2019 support for the business sector from Czech public
funds reached 6.8% of the volume of funds spent on R&D by the business sector (7.3% on
average for the years 2014i 2018), business sources constituted 4.2% of the expenditures of the
higher education sector on R&D (4.6% in 2018) and 7.5% of the government sector's R&D
expenditures? (3.9% in 2018). In contrast, in Germany for example direct support of businesses
from domestic public sources constituted a mere 3.1% of business sector expenditures on R&D in
2018, but business sources contributed nearly 13.5% to the R&D expenditures of the higher
education sector and nearly 10% of the government sector's R&D expenditures, which stems in
part from the long tradition of collaboration between academia and industry that functions in
Germany (e.g. the Fraunhofer Model). Unfortunately, the last available data for Austria are for

2017; in previous years, certain similarities to the Czech Republic could be seen in the distribution

2 In the case of the government sector, only domestic business resources are meant, which eliminates the impact of the

licensing fees of the Institute of Organic Chemistry and Biochemistry of the CAS.
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between funds going from businesses to public entities, with private sources providing slightly
more than the in Czech Republic in the higher education sector (HERD: 5.2%) and more than twice
as much in the government sector (GOVERD: 8.7%). Austrian businesses used to be relatively
more successful in acquiring public support, with domestic public resources contributing 12% to
expenditures in the business sector in 2015; currently this is 3.7%. Austrian enterprises also make
use to a relatively large extent of indirect support as well (Figure 1.11), which could be one of the
successful ways to accelerate private expenditures in the Czech RDI system and help increase the
competitiveness of the Czech state.

Figure 1.6: Share of private investment on higher education research and development
expenditure (HERD) in 20097 2018 in international comparison (in %)
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Figure 1.7: Share of private investment on government sector research and development
expenditure (GOVERD) in 20091 2018 in international comparison (in %)
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Source: OECD | The intensity of increase / decrease in 20091 2018 is expressed as the direction of the regression line (a
positive value indicates a rising trend, a negative value a falling one). The intersection of axes indicates the theoretical
position of the EU-28. The coefficient of determination R? indicates the closeness of fit achieved by the curve. Private
sources include the following funds: revenue from sale of research and development services (research for business
needs), revenue from licensing fees (e.g. for patents, know-how), other revenue (e.g. leasing of buildings and facilities,
revenue from sale of property, paid courses, consulting, cash donations).

A more detailed analysis of the share of domestic business resources in funding research
and development conducted in the higher education sector shows that the Czech Republic has
long numbered among the EU states with a relatively low level thereof (Figure 1.6). Based on the
trend from recent years it can be expected that the Czech Republic's position will improve in the
coming years and approach the EU average. A similar situation to that of the share in higher
education R&D expenditures is that of the share of domestic business resources in government
sector R&D expenditures (Figure 1.7). In this indicator the Czech Republic still lags behind the
mean value of the EU Member States, and based on long-term development of this indicator, no
improvement of the situation can be expected in the coming years.

The share of domestic public funding in business sector research and development
expenditures (Figure 1.8) reached nearly 16% in 2009, in 2018 only 7%. In 2011 it was still at
14.7%, which was followed by gradual convergence towards the European average (in 2015 this
was 6.35% for the EU-28, 5.6% in 2016 and 5.22 in 2017).
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Figure 1.8: Share of domestic public sources on gross business expenditure on research
and development (BERD) in 20091 2018
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Domestic public expenditure includes co-financing of EU operational and framework programmes.
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1.3 Direct and Indirect Support for Research and Development in
the Private Sector

Figure 1.9 below presents the distribution of direct public support in the private sector. Data
were used from the RDI IS on the actually drawn support from the state budget, with private
businesses comprising the group of SMEs and large enterprises. According to the data submitted
to the RDI IS, in 2019 the total direct support for private enterprises drawn was CZK 3.62
billion, with public enterprises drawing aid of CZK 641 million. Of this, CZK 374 million was
spent to support long-term conceptual development for 21 private enterprises. A total of 4 public
enterprises drew aid for long-term conceptual development, amounting to CZK 136 million. The
remaining aid was spent on other forms of direct R&D support (i.e. primarily on targeted support
projects.

Figure 1.9: Direct support for research and development in the private sector from the state
budget in 20151 2019
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Source: RDI IS after adjusting entity categories based on CZSO methodology for statistical studies.
Note: Number of entities provided in parentheses.

For the years 20151 2019, public enterprises received an average of CZK 850 million (21%),
large enterprises CZK 480 million (12%), and SMEs CZK 2.630 billion (66%). Between the years
2015 and 2019 the overall support for the business sector increased by CZK 1.2 billion,
while support for private enterprises rose by over CZK 1.1 billion. Support rose primarily for
SMEs (by over CZK 1 billion), in the case of large enterprises public support grew only minimally
(by approx. CZK 50 million). Figure 1.9 captures the development in number of entities in selected
categories (see parentheses). The most abundant group is SMEs, followed with a large gap by the
group of large enterprises, and the smallest group is public enterprises.

Aside from direct R&D support from the state budget, private enterprises are also supported
indirectly in the form of items that are deductible from the income tax base of legal persons.® In
2018, the amount of indirect support for research and development at businesses in the
Czech Republic reached CzZK 2.52 billion (Figure 1.10). Compared to 2009 this support had
risen nearly 150% (i.e. from CZK 1.05 billion), with this increase primarily caused by significant
growth in the expenditure deductions applied, particularly by large enterprises. Despite the fact that
the number of private enterprises that made use of indirect R&D support fell in 2018, the volume of
deducted R&D expenditures stayed at almost the same level as the previous year, and thereby
also the amount of R&D tax support claimed. After 2010, when the tax rate for legal persons
stabilised at 19%, the amount of indirect public support for R&D rose continuously up until 2013.
This was followed by a trend of alternating decreases (2014, 2016) and increases (2015, 2017 and
2018). In 2018, 264 large enterprises made use of indirect public support, claiming R&D tax
support of CZK 1.99 billion, which constitutes over 75% of the overall amount of indirect public
support for private enterprises. Thus the average R&D tax support per large enterprise was CZK

7.5 million, while for SMEs it was more than eight times less (i.e. CZK 0.77 million).

3 Under Section 34 (4) and (5) of Act No. 586/1992 Coll. on Income Tax.
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Figure 1.10: Indirect support for research and development in the private sector in the
Czech Republic in 20091 2018
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Source: CZSO based on GFD administrative data | The graph does not present indirect support to public enterprises, as
the number of public enterprises claiming deductions ranges in the single digits and the overall amount of indirect
support was also negligible in comparison with private enterprises.

For some businesses* scepticism may persist in connection with the ambiguous and
unpredictable approach of local tax authorities to assessing claimed costs. A significant shift on
this issue came with the document "Information on the research and development project as a
necessary condition for claiming deductions on research and development support under Section
34 (4) and (5) of the Income Tax Act" issued by the General Financial Directorate (GFD) in
September 2017.° This information could rectify the formal shortcomings of R&D projects. The fact
that no single methodological framework has been established for recognising costs to be
deducted reduces the potential utilisation of indirect support by a broad spectrum of businesses (in
particular SMESs), while also increasing the risk of abuse of this type of support. In 2018 a working

group was established for R&D tax deductions, the members of which include representatives of

4 E.g. the press release on the briefing "Perspectives for strategic financing of science through to 2024" accessible at
http://www.vyzkum.cz/FrontAktualita.aspx?aktualita=822544 [accessed 30 October 2019] (available in Czech only).

5 Ref. no. 89174/17/7100-10110-013213; accessible at http://www.financnisprava.cz/assets/cs/prilohy/d-
novinky/2017_DPFO-DPPQO_Info-pro-uplatneni-odpoctu-na-podporu-vyzkumu-a-vyvoje.pdf [accessed 30 October 2019];
this is an interpretation on the formal requirements of projects. (available in Czech only)
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the RDIC, MF, General Financial Directorate, Confederation of Industry of the Czech Republic,
Association of Research Organisations, and the Association of SMEs. The shared goal for tax
deductions in R&D is to remove the uncertainty of taxpayers using these deductions while also not
increasing the likelihood of deductions being abused, all while respecting the instrument's ultimate
goal of "supporting competitiveness".

For a more detailed analysis of direct and indirect public support for private enterprises,
data provided by CZSO were used. In the following Table 1.1 is an overview of the development in
number of private enterprises that made use of at least one type of public support in the years
2014712018 (i.e. direct or indirect). It is also possible to follow the development of overall public
support including the structure of such support by selected criteria such as: type of support, type of
ownership, and the sector in which private enterprises operate, or by their predominant activity
under CZ-NACE. Up to 2015 the number of private enterprises grew continuously, but in 2016 it
dropped suddenly year-on-year by nearly 150. This drop was partially caused by the decrease in
number of businesses that made use of indirect support for their R&D and in part by a reduction in
the number of private enterprises utilising direct public support, which was cause in part by the
transition to the new programming period and approaching end of the TIP programme under the
MIT. The majority of the volume of public support is obtained by domestic businesses, with the
share of businesses under foreign control growing up until 2017 and in 2017 reached nearly 39%.
In 2018 this share fell to 36%. The expectation was fulfilled that in further years the share of
domestic businesses will rise again, as drawing from the TRIO programme and OP EIC is getting
underway, both of which accent support for the group of SMEs, under which mostly domestic
businesses fall.
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Table 1.1: Development of public support of R&D in private enterprises in the Czech
Republic in 20147 2018

2014 2015 2016 2017 2018
Number of enterprises that used public support 2,090 2,062 1,918 1,966 1,968
of which: domestic 1,594 1,564 1,448 1,515 1,542
under,foreign,control 496 498 470 451 426
Gross public R&D support (CZK mil.) 7,625 7,212 5,259 6,494 7,626
of which: direct,domestic,support 3,778 3,156 2,459 3,040 3,545
direct,foreign 1,583 1,532 415 938 1,498
indirect 2,263 2,525 2,384 2,516 2,583
Structure of gross public R&D support by type of support in %
of which: direct domestic support 49.6 43.8 46.8 46.8 46.5
direct foreign 20.8 21.2 7.9 14.4 19.6
indirect 29.7 35.0 45.3 38.7 33.9
Gross public R&D support by enterprise ownership (CZK mil.)
of which: for domestic enterprises 5,277 4,556 3,330 3,977 4,883
for enterprises under foreign control 2,345 2,656 1,929 2,517 2,743
Structure of support by ownership in %
of which: for domestic enterprises 69.2 63.2 63.3 61.2 64.0
for enterprises under foreign control 30.8 36.8 36.7 38.8 36.0
Gross public R&D support by sector (CZK mil.)
of which: manufacturing industry 3,396 3,533 2,540 3,201 3,691
information and comm. activities 1,273 1,361 935 1,104 1,336
professional, scientific and technical
activities 2,149 1,710 1,307 1,617 1,863
other sectors 808 609 476 572 737
Structure by sector %
of which: manufacturing industry 44.5 49.0 48.3 49.3 48.4
information and comm. activities 16.7 18.9 17.8 17.0 17.5
professional, scientific and technical
activities 28.2 23.7 24.9 24.9 24.4
other sectors 10.6 8.4 9.0 8.8 9.7

Source: CZSO

The more detailed structure of R&D support at private enterprises in the Czech Republic in
2018 is provided by Table 1.2. In 2018, each enterprise received indirect public R&D support of
CZK 2.5 million on average. For private domestic enterprises the average support amount was
CZK 1.31 million, for private foreign enterprises this amount was four times higher. Large
enterprises, and particularly those under foreign control, much more frequently prefer indirect
public R&D support over direct public support. The manufacturing industry is traditionally an
industry into which nearly half of all public support for private enterprises flows. Of all branches of
the manufacturing industry, businesses in the automotive industry (CZ-NACE 29) claimed the

highest amount of R&D tax support in 2018.
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Table 1.2: Structure of support for R&D in private enterprises in 2018

Number of enterprises Sungc;i er;:qr?lo)unt Share of support (%)
Beneficiary, sector, field , ~— -
total gwnershlp 1 total qwnershlp _ fo_r for _ _dlrt_act/
foreign | domestic foreign [ domestic|foreign| domestic |indirect
Indirect support
Manufacturing industry: 593 182] 411] 1,803 1,197 611 66.1  33.9
of which: 26 Electronic industry 61 95|
27 Electrical industry 71 230
28 Engineering industry 138 210
29 Automotive industry 35| 661
Information and communication 175 37 138| 383 184 199 480 520
activities
F_’r(_)_fessmnal, scientific and tech. 126 44 82 296 162 6ad 716 8.4
activities
Other 143 39 104 172 80 92| 46.5 53.5
Indirect support 1,037 302 735 2,583 1,617 966 62.6 37.4 33.9
Direct domestic support 862 136 726 3,545 602 2,944 17.0 83.00 46.5
Direct foreign support 377 54 323] 1,498 524 974 35.0 65.00 19.6
Re(;r.oss public R&D support to enterprises in the Czech 7.626| 2,743 4883 36.0 64.00 100.0

Source: CZSO
INTERNATIONAL COMPARISON

Only the limited number of countries that keep track of indirect RDI support in the business
sector and submit this information to international databases can be used for an international
comparison. Moreover, data for such a comparison were only available up to 2017, thus the
comparison was conducted on average values for the 5-year period of 20137 2017.

It is evident from Figure 1.11 that countries such as France, as well as Belgium and Ireland,
make use primarily of indirect support. In contrast the intensity of direct support is relatively high in
South Korea, Austria or Hungary, and at the same time indirect support is also utilised to a
relatively large extent. In terms of the intensity of direct support, the Czech Republic holds a
position comparable to the UK, where however the average intensity of indirect support is higher.
China or the USA report a similar level of indirect support as the Czech Republic, but the intensity
of direct support in the USA is twice as high as in the Czech Republic, while in China the average
intensity of direct support in the business sector is understandably almost zero. In Germany,
Finland, Switzerland, Estonia or Italy the intensity of indirect support is lower than in the Czech
Republic, or indirect support is not utilised at all or is highly limited. Summing together the
intensities of direct and indirect support, the Czech Republic reports a value of 0.14% of the GDP,
which is approximately 2.3 times more than in the case of Denmark and nearly 1.5 times more than
in Italy, but on the other hand 2.9 times less than in France and 2.6 times less than in Belgium and

two times less than in Ireland.
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Figure 1.11: Direct and indirect support for RDI in the business sector as a % of GDP in
international comparison (average for 2013i 2017)
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2 Funding of Research and Development from the Sate
Budget

Domestic public resources earmarked for supporting RDI consist primarily of the state
budget for RDI, the proposal of which is approved every year by the government in the manner
defined by Act No. 130/2002 Coll., on Support for Research, Experimental Development and
Innovation. After being incorporated into the state budget system, the amount of RDI support is
included as a named item in the individual chapters of the State Budget Act. The amount of
support is stipulated each year by the State Budget Act.

2.1 Process for Producing Draft State Budget for Research and
Development

Preparation of the draft state budget for RDI is a continuous and comprehensive process
described illustratively in Diagram 2.1 below. According to Section 35 (2) k) and ) of the Act No.
130/2002 Coll. on Support for Research, Experimental Development and Innovation, the RDIC
provides for drawing up the draft amount of gross RDI expenditures for individual budget headings
and their mid-term outlook. The proposal for state budget expenditures stems from the document
National Policy on Research Development and Innovation for 20161 2020 (NP RDI 20167 2020)°.
Boosting RDI funding after 2020 is a goal of the 2019+ Innovation Strategy, which the government
approved with its Resolution No. 104 of 4 February 2019. One of the goals of the 2019+ Innovation
Strategy is to "boost financing of research and development (measured as a % of the GDP): 2020:
2.0%, 2025: 2.5%, 2030: 3.0%, i.e. growth of 0.1 pp a year, of this growth to 1% from public
resources and from business resources to 1.5% in 2025 and 2% in 2030." In the coming years the
expenditure proposal will thus take into account the objectives of the 2019+ Innovation Strategy in
addition to the NP RDI.

Since 2017 the expenditure proposal has been structured into 15 budget chapters, with four
ministries once again becoming providers based on the RDIC's proposal: the Ministry of Transport,
Ministry of the Environment, Ministry of Foreign Affairs and Ministry of Labour and Social Affairs.
These chapters are however only providers of institutional support. The gross budgeted
expenditure on RDI was approved by law in 2019 was CZK 35.965 billion, with the Office of the
Government's chapter including only costs for the activities of the RDIC and funds for in-kind or
financial rewards for exceptional results, which totalled CZK 66 million. The chapters for the
Academy of Sciences, Czech Science Foundation, and Technology Agency include in their
expenditures costs for activities, while several other budget chapters register funds for organising

public competitions and evaluation of projects and expenditures for in-kind or financial rewarding of

6 Government Order No. 759 of 20 July 2020 approved the National Policy on Research, Dvelopment and Innovation of
the Czech Republic 2021+.
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exceptional results, with these "operating" costs totalling CZK 2.175 billion in 2019 (i.e. 6.1%). All
chapters aside from the Office of the Government primarily include funding intended for distribution

to individual entities carrying out RDI. In 2019 these funds were budgeted at CZK 33.724 billion.
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Diagram 2.1: Creation of the draft State Budget Expenditure on RDI for 2019 (in CZK millions): chapter responsibilities, role of central
authority and financial flows (without European financial resources and their co-financing from the state budget)
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1.

Government presents RDI budget to MF MF Financial resources from 2019 budget (35,965)

CABINET Source materials for the yeard budget and two-year outlook
2.

Pursuant to the provisions of Section 35(2)(k) and (I) of the Act No. 130/2002 Coll. the RDIC presents to the Government:

- Proposal of RDI expenditure (for budget year "r")

- Mid-term outlook of RDI expenditure (r+2 and r+6)
3.

PRIME MINISTER RDIC Working meetings with chapter representatives
Recommendations, proposals and comments on the amount of RDI expenditure
MEYS

MEYS is the central administrative authority responsible for research and development, except for areas managed by the RDIC under Section 35 of Act No. 130/2002 Coll.

* R&D entities, research infrastructure, direct users of research and development results

4.
Department providers of RDI support Solely institutional support
OG CR (66) MT (50)
MEYS (14,614) ME (258)
CAS (6,022) MoLSA (80)
CSF (4,391) MFA (25)
TACR (4,174)
MIT (2,050) REALISATION SPHERE*
MH (1,552)
MA (983)
MC (487)
MD (414)
MI (799)
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With Act No. 336/2018 Coll., on the State Budget of the Czech Republic for 2019, a year-
on-year increase in the RDI budget was once again achieved, despite the fact that the RDI Council
took into account the unused claims for individual providers in creating the draft RDI budget. The
total budgeted expenditure for 2019 grew by CZK 1.17 billion, i.e. 3.4%, to CZK 35.96. The
development of the gross expenditures based on the state budget acts is provided in Figure 2.1.
Figure 2.1: Development of the total budgeted state budget expenditures on RDI (in CZK bn)
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For institutional expenditures, there was an increase of CZK 0.62 billion (i.e. 3.8%) and for
targeted expenditures 0.52 billion (i.e. 3.0%). The development of budgeted institutional and
targeted expenditures from the state budget is depicted in Figure 2.2.
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Figure 2.2: Development of budgeted institutional and targeted expenditures from the state
RDI budget (in CZK bn)
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The MEYS, as the central administrative authority responsible for R&D under the
competent law as the provider of by far the highest proportion of RDI support from public funds
(approx. 41% of the support from the state budget) and as the managing authority of the OP RDE
I the programme with the highest income from ESIF sources i has long had a considerable
influence on the drafting of the RDI budget proposal. Aside from the exceptionally large volume of
routine expenditures for organisations founded and run by the MEYS, MEYS also brings to bear
specific items of extra-ministerial scope in the draft expenditures, namely expenditures for: (i)
advancement of research organisations whose superior authority is not a provider of RDI support,
(ii) international cooperation of the Czech Republic on RDI and (iii) support for major research
infrastructure projects. Furthermore the MEYS s, for what is called the sustainability period, the
provider of support to projects from the National Sustainability Programmes | and Il (NSP | and 1),
whereby each of the centres built from OP RDI can obtain support under one project in NPU | or
NPU IlI. Starting in 2019, this sustainability support is gradually being shifted to the items of support
for Research Organisation Development (ROD) of the respective authorities. In the case of ROD
support for research organisations whose superior authority was not a provider of RDI support,
after 2017 the situation was sorted out, with the competency for allocating ROD shifting in most
cases back to their founders, and thus in reality in 2019 the MEYS only funded one extra-
ministerial research organisation, the founder of which is the State Administration of Land
Surveying and Cadastre. The Ministry of the Interior also has a similar situation in terms of
distributing ROD to extra-ministerial research organisations, allocating ROD to three extra-

ministerial research organisations under the Ministry of Justice and State Office for Nuclear Safety.
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2.2 Categories of R&D Support in the Czech Republic and
Structure of Providers and Beneficiaries

In 2019, state budget funds were distributed to entities carrying out RDI via 14 providers,
which is evident from Diagram 2.2. For distribution the providers use the support categories
defined by Act No. 130/2002 Coll.,, on Support for Research, Experimental Development and
Innovation. The majority of providers make use of programmes and grants (depending on whether
they are going into basic or applied research) as the main categories for targeted support
(PROJECTS) and funds for long-term conceptual development of research organisations as the
main category for institutional support (ROD). The category of co-financing of RDI operational
programmes from the state budget (COFIN) is tied to structural funds in the field of RDI, thus it is
managed by the MEYS and MIT. MEYS is also responsible for the remaining categories laid down
by Act No. 130/2002 Coll., on Support for Research, Experimental Development and Innovation.
This is support for major infrastructure (INFRA), international cooperation of the Czech Republic in
research and development executed under international contracts (INTERNAT) and support for
specific university research (SUR). The National Sustainability Programmes | and Il (NSP) have
particular significance, being targeted support programmes within the meaning of Act No. 130/2002
Coll., on Support for Research, Experimental Development and Innovation, but being meant to
help ensure sustainability of projects funded from priority axes 1 and 2 of OP RDE (European
Centres of Excellence, Regional Research and Development Centres), by which it significantly

differs from other programmes.
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Diagram 2.2: Method of funding research and development from the state budget and

Funding of Research and Development from the State Budget

volume of funds spent in 2019 (CZK million)
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465
OTHER MINISTRIES NSP LN
4,392 2,047 [2,038] 4,149
+
1,064
MEYS INFRA CAS
14,345 1,652 [1,660] 7,408
+
1,967
CAS COFIN
5,685 1,181 [N/A]
INTERNAT
1,286 [1,151]
ROD
12,645
[12,668]

Institutional support

Institutional nature of subsidy

CAST public research institutes established by the CAS under Act No. 341/2005 Coll.; HE i institutions of higher
education (public, state and private); SB i state budgetary organisations, organisational units of the state and public
research institutes outside the CAS and public universities; LN i legal and natural persons, individuals and institutions
that do not fall under the above categories, e.g. joint-stock companies, limited liability companies, charitable
associations, foundations, citizens' groups

PROJECTS i grant or programme project; SUR T specific university research; INFRA T major research infrastructure
projects; NSP i National Sustainability Programmes | and Il; COFIN i co-financing of OPs; INTERNAT i international
cooperation; ROD i long-term conceptual development of research organisations

Diagram 2.2 shows that individual groups of beneficiaries can make use of all categories of
support from the state budget with the exception of SUR, which is primarily intended for
universities. Multi-source funding from several providers via various instruments has advantages
for the beneficiary in the possibility of combining multiple funding sources based on the entity's
needs in accordance with its strategy for conducting RDI. A high level of funding that is comprised
of a large number of non-concurrent targeted support can cause financial instability for entities and
prevent long-term strategic planning in terms of HR and research objectives. Moreover, in a
situation where it is possible to combine many instruments from various providers, it is highly
complicated to prevent duplications and multiplications in financing. For strategic planning of RDI
budget expenditures at the national level, it is essential among other things to distinguish between
various categories of support in terms of their potential benefit.

Act No. 130/2002 Coll., Support for Research, Development and Innovation clearly
separates targeted and institutional funding, but some categories of support are included under
targeted funding even though by their nature they are more institutional. From an analytic viewpoint

it is more appropriate to include the categories SUR, INFRA and NSP under institutional support,
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as these categories have a similar effect as ROD, i.e. supporting the stability and development of
the research base. 7 In contrast, the category COFIN and in part also INTERNAT have more of a
targeted character, because they are co-financed projects selected on the basis of competition.
Generally projects have specific objectives, usually field-specific and pre-defined in strategic
documents at the national or ministerial level® (an exception are projects focused on supporting
what are called horizontal activities, e.g. international cooperation, excellence, competitiveness,
etc.). The deciding factor for the project's success is not who receives the aid, but whether the
target output is generated and whether the output is beneficial for the specific field of economic
activity or society as a whole.

Diagram 2.2 also presents the quantified financial flows for 2019. It shows the distribution of
expenditures into individual budget chapters in the amount approved by Act No. 336/2018 Coll., on
the State Budget of the Czech Republic for 2019 (left column; not including the chapter for the OG
CR, which is not actually a provider). The middle column shows the financial flows broken down
into categories of support in the amount approved by the law, also displaying the drawn support
reported in the RDI IS (in the square brackets). The diagram's right column then lists the financial
volumes drawn by entities conducting RDI, broken down by CAS, HE, SB and LN. The state
budget funds actually drawn by RDI entities in 2019° differ in total from the funds drawn for
individual categories of support, with this difference totalling around CZK 869 billion. This
difference arises after deducting the category INTERNAT in the right column, as over CZK 850
million was paid out directly to international organisations, plus another over CZK 28 million from
the PROJECTS category was paid out to foreign entities (ZAHR). It is problematic to divide funds
drawn in the case of operational programmes (OP RDE and OP EIC) into the EU part and the state
budget part (COFIN), as in the data on record in the RDI IS the drawn aid is reported together, thus
in the right column it is added to the drawn support for the category OP and COFIN. Discrepancies
in the actually drawn and legally approved support for individual categories can be explained by
the inclusion of claims for unused expenditures, with another possible explanation of the final
difference being a time lag in the process of distributing funding on the basis of results of public
tenders from a previous period to projects from approved programmes.

Specific volumes of institutional and targeted support within the meaning of the Act No.
130/2002 Coll., on Support for Research, Development and Innovation drawn in 2019 by individual
groups of beneficiaries are presented in Figure 2.3. If we leave out the category OP + COFIN, the

targeted component of support forms a predominant share of the overall support for nearly all

7 The research base means human resources in RDI and research infrastructure within the meaning of Communication
from the Commission 214/C 198/01 i Framework for State Aid for Research, Development and Innovation that are
concentrated in organisations conducting research, development, innovation and knowledge transfer.

8 E.g. National priorities of oriented research, experimental development and innovation approved by Government
Resolution No. 552 of 19 July 2012, departmental or interdepartmental concepts for RDI development.

9 Based on data from RDI IS exported 1 September 2020.
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groups of beneficiaries, aside from CAS institutes. In the case of businesses this fundamental
predominance (87%) can be considered desirable, but for public entities it indicates an increased
risk of year-on-year instability in financing. For universities the share of targeted funding was 35%
in 2019 and the share of targeted funding in the category OP + COFIN was 23%. For state
budgetary organisations these shares were 48% and 13%. In the case of CAS institutes, the share
of drawn institutional support (without OP + COFIN) was 52% in 2019. Interpretation is significantly
influenced by the inclusion of instruments of an institutional nature under targeted support and the
uneven development in drawing of ESIF funds. For universities it is necessary to take into account
multi-source funding including funds for educational activities, which are not included in the above

ratios.

Figure 2.3: Volume of state budget funds and parts of other funds drawn by groups of
beneficiaries in 2019 (CZK million)
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Source: RDI IS, export 1 September 2020 | Does not include funds earmarked for fees for Czech participation in
international R&D programmes and membership in international R&D organisations.

AST public research institutes established by the CAS under Act No. 341/2005 Coll.; HE i institutions of higher
education (public, state and private); SB T state budgetary organisations, organisational units of the state and public
research institutes outside the CAS and public universities; LN i legal and natural persons, individuals and institutions
that do not fall under the above categories, e.g. joint-stock companies, limited liability companies, charitable
associations, foundations, citizens' groups

The share of individual providers in funding groups of beneficiaries from the state budget

and part of OPs in 2019 can be seen in Figure 2.4.
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Figure 2.4: Distribution of funds from state budget and parts of other funds drawn by
groups of beneficiaries in 2019 by individual provider (CZK million)
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In light of the position of the managing authority of OP RDE and OP EIC, for the MEYS and
MIT the chart includes the category OP + COFIN. The highest amount from this category was
drawn by universities (CZK 4.6 billion), followed by institutes of the CAS (CZK 2.5 billion). Targeted
funds are obtained by all groups of beneficiaries from all providers with the exception of funds from
the CAS, as it provides institutional support to its own institutes exclusively,® with this totalling CZK
4.1 billion in 2019. CSF funds are primarily utilised by universities (CZK 2 billion) and CAS
institutes (CZK 1.8 billion). Support from the TA CR should go primarily to businesses (CZK 1.7
billion), but to a significant extent it also went to universities (CZK 1.8 billion). The MIT supports
primarily businesses, both with targeted support (CZK 0.9 billion) and institutionally via ROD (CzZK
0.3 billion). Nevertheless a significant amount of MIT targeted support once again goes into

universities (CZK 0.4 billion). The MEYS, which is the largest provider in terms of volume of funds

10 Aside from ROD, the budget chapter for the CAS also includes operating costs i in 2019 this was CZK 1.880 billion.
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distributed, distributes institutional support primarily to universities (CZK 6.9 billion, not including
COFIN). MEYS targeted funds are utilised most by universities (CZK 2.7 billion), at just under half
that CAS institutes (CZK 1.4 billion), and also by businesses (CZK 0.7 billion). Other ministries, i.e.
the MT, MC, MD, MoLSA, MI, MA, MH, MFA and ME, are focused primarily on those entities they
have established (the group SB). They support them both institutionally (CZK 1.7 billion) and with
targeted aid (CZK 1.3 billion), with the MT, MoLSA, MFA and ME providing only support for ROD
and targeted support from the remaining other ministries also being utilised with success by
universities (CZK 1.1 billion) and businesses (CZK 0.7 billion). The low financial share of CAS
departments in drawing targeted support from the TA CR and other ministries could be an

indication of its focus more on basic research than applied research.

2.3 Field Sructure of Targeted Support for Research and
Development

The following subchapter presents data broken down into the field structure according to
the code list introduced by the RDI IS; currently data for newly launched projects is being inputted
in the structure of the OECD Fields of Research and Development. Shifting the code list into the
OECD structure is also essential for implementing the national level of research organisation
evaluation under the Methodology for the Evaluation of Research Organisations and Programmes
of Targeted Support for Research, Development and Innovation (2017+ Methodology), which was
approved by Government Resolution No. 107 of 8 February 2017. It is assumed that the data from
the RDI IS for the coming periods will be more useful analytically thanks to harmonisation of the
codes.

Figure 2.5 shows the targeted support drawn in 2019 broken down by field groups. Only
funds for programme and grant projects are included (a total of 27 programmes and groups of
grant projects, see Table 2.1 for the list), i.e. not including major research infrastructure projects

and projects funded via the NSP that have an institutional character from an analytical standpoint.
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Figure 2.5: Targeted support for projects from the state budget to groups of fields and
individual fields in 2019 (CZK million)
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The targeted support for projects (CZK 13.3 billion) attests to the success of the scientific
teams of individual field groups and selected RDI fields in competitions for national funds.
Interpretation is nevertheless limited by the specifics of the field breakdown in the RDI IS and
gradual shift to the new code list still being fine-tuned and the focus of certain programmes on
support for horizontal activities. It is also evident from the example of the high level of support
drawn in the field Art, Architecture and Cultural Heritage that certain fields are preferred within the

field groups by the focus of the programme (NAKI II). From the perspective of the field focus of
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projects, the most strongly supported group of fields was Industry (CZK 4.5 billion) followed by
Social Sciences and Humanities (CZK 1.6 billion), Life Sciences (CZK 1.5 billion) and Medical
Sciences (CZK 1.5 bhillion). Financial support reaching over CZK 1 billion was also reported by the
group Chemistry.

The distribution of funds for programme and grant projects to field groups by provider is
depicted in Figure 2.7. The group of fields Industry is supported primarily through the programmes
of the TA CR and MIT. Medical Sciences are supported predominantly from targeted support funds
under the MH chapter and also from the CSF chapter. Aside from the MC, Social Sciences and
Humanities are also supported significantly by the CSF and TA CR. Focusing the most on Life
Sciences, Chemistry and Physic and Mathematics is grant support under the CSF. Table 2.1
follows the budgeted support under the law, support allocated and actually drawn, as entered by
individual providers into the RDI IS. By monitoring the differences between the budgeted and
actually drawn support, disproportionally high claims for unused expenditures can be avoided and
the process of preparing the draft state budget expenditures on RDI can be streamlined.

For an international comparison of the distribution of R&D expenditures by field, data was
obtained from the OECD database from 2017. These data unfortunately do not contain information
on the source of R&D expenditures, thus it cannot be directly determined what part is solely public
aid, and thus targeted support for projects from the state budget as per Figure 2.6. The overall
R&D expenditures were at least divided up by sector of use. In the case of the government
(GOVERD) and higher education (HERD) sectors, it can be assumed that public sources of
funding for conducting R&D predominated (i.e. domestic public or public from abroad). In the public
sector we can observe that the most R&D expenditures in the Czech Republic went into the field
Natural Sciences (50%), while for other countries the share of R&D funds in this field ranged
between 15i 45%. In the case of the business sector we can see a dominance of Engineering and
Technology for all countries and a relatively large share of expenditures for the field Natural
Sciences. The share of R&D expenditures in the public sector focused on the field of Medical and
Health Sciences reached 11% in the Czech Republic, which is considerably lower in comparison to
Denmark or the Netherlands. Research in the public sector focused on the remaining three fields of
Agricultural and Veterinary Sciences, Social Sciences and Humanities and the Arts is balanced in
the Czech Republic in terms of R&D expenditures. If we compare the distribution of share of
funding in the public sector and the distribution of results by FORD field (Figure 7.6), in both cases
the fields Natural Sciences and Engineering and Technology dominate, but the remaining
distribution of number of results does not copy the composition of the share of funding. The
breakdown of the share of results is closer to the share of funding in the case of number of results
in WoS published in Q1 and Q2 journals (see Figure 7.10); in comparison the field Humanities
sticks out, which is due to the specifics of the field and the publication habits in our country in

general.
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Figure 2.6: Indicative international comparison of R&D expenditures by sector and scientific
field (2017)
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Note: Data for international comparison were only available for a limited number of countries; data for most EU states
were lacking.
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Figure 2.7: Targeted support for projects from the state budget for groups of fields in 2019 by provider (in CZK billions)
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Table 2.1: RDI programmes and groups of grant projects funded from the state budget in 2019 (in CZK mil.)

CSF

MC

MD
MIT

MEYS

Mi

MH
MA

TACR

GA
GC
GF
GJ
GH
GX

DG

ow
FV
LL
LT
v
VH
YA
NV
QK
TE
TN

Standard projects

International projects

International grant projects evaluated on principle of
LEAD Agency

Junior grants
Support for international cooperation in obtaining

ERC grants

Grant projects for excellence in basic research
EXPRO

Programme for supporting applied research and
experimental development of national and cultural
identity for 20167 2022 (NAKI II)

Development of the armed forces of the Czech
Republic

TRIO
ERC Cz
INTER-EXCELLENCE

Czech security research 20151 2022
Security research programme for the needs of the
state 20161 2021

Strategic support for development of Czech security
research 20191 2025 IMPAKT

Programme for supporting applied medical research
and development for 20157 2022

Ministry of Agriculture applied research programme
for2017i12 025, ZEMn

Competence Centres

National Competence Centres

1993

2007

2015

2015

1998

2019

2016

2015

2016

2012

2016

2015

2016

2019

2015

2017

2012

2018

2022

2022

2030

2022

2022

2022

2026

2024

2022

2021

2025

2022

2025

2019

2026
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3,007.2
89.1
73.0

600.0
10.0

501.8
387.6

308.4
1,607.1
26.7
760.0
461.7
100.0
91.0
1,050.0
486.2
722.0
230.0

3,324.9
97.6
36.1

447.6
0.0

346.3
501.8

352.7
15251
27.8
576.8
484.3
158.0
0.0
1,091.3
488.3
746.1
668.8

Data submitted to RDI IS

Support drawn in 2019
State budget aid Total costs ‘

3,547.8
105.6
38.2
450.3
0.0

359.3
503.4

352.7
2,183.6
27.8
694.8
524.7
158.0
0.0
1,108.9
501.8
1,096.3
859.9

3,247.4 3,484.4
95.7 104.0
34.3 36.5

426.6 429.5

0.0 0.0
331.2 344.9
497.2 498.9
351.2 351.2

1,468.0 2,174.9

27.8 27.8
573.6 694.7
470.5 517.8
144.9 149.0

0.0 0.0
1,067.5 1,085.6
487.7 501.2
761.8 1,117.2
553.9 720.1
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Data submitted to RDI IS

Budget support

Support allocated in 2019 Support drawn in 2019

for 2019

Provider Programme ID a name under Act
No. 336/2018 State budget aid Total costs State budget aid Total costs

Applied research and experimental development

TF | Shoport programme DELTA 2014 | 2021 200.0 103.5 145.7 103.5 1475
Applied research, experimental development and

TG ipnovation SRR CA A 2014 = 2019 84.0 106.7 111.0 107.2 1115
Applied research, experimental development and

TP innovation programme GAMA 2 2020 2022 57.0 0.0 0.0 0.0 0.0
Applied research and experimental development

TH | piyramme EPSILON 2015 | 2025 1,540.1 1,540.2 2,570.6 1,501.0 2,518.5
Programme of public contracts in research,

TI experimental development and innovation for public | 2017 2024 357.5 101.1 101.1 101.1 101.1
administration BETA2

TJ | Programme for supporting applied research ZETA 2017 2025 120.0 326.4 398.9 316.2 385.0
Programme for supporting applied research,

TK experimental development and innovation THETA 2018 2025 360.0 325.6 449.0 309.7 428.0
Programme for supporting applied social science

TL | and humanities research, experimental development = 2017 2023 357.0 351.6 426.6 341.2 415.5
and innovation ETA
Programme for supporting applied research,

TO experimental development and innovation KAPPA 2019 2024 18.0 0.0 0.0 0.0 0.0

13,728.5 16,716.0 13,319.4

13,605.4

16,344.9

Source: RDI IS, export 1 September 2020; proposals for programmes and groups of grant projects approved by the government
The table does not include Major Infrastructure Projects for RVI (programme code LM), the National Sustainability Programme | (programme code LO) and National Sustainability
Programme 1l (programme code LQ) due to their institutional character. Total costs = funding from all financial sources.
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3 Support for Research, Development and Innovation in
the Czech Republic from European Funds

EU structural funds, through individual operational programmes, are one of the key foreign
public resources behind financial support for activities related to R&D. From the perspective of
Czech research and development, the most significant are above all the Operational Programme
Enterprise and Innovation for Competitiveness and Operational Programme Research,
Development and Education, as well as in part Operational Programme Prague i Growth Pole of
the Czech Republic (for more detail see Diagram 3.1). Further public foreign resources include
other aid from the EU budget (this primarily regards framework programmes 1 currently Horizon
2020) and resources from international, government and public organisations outside the EU (e.g.
CERN, ILL, ESA, NATO, OECD, UN, WHO, Norway/EEA etc.).

The development of foreign public resources in the period between 20101 2019 was
described in detail in Chapter 1. Figure 3.1 captures what organisations in the Czech Republic
drew foreign public resources to finance their research activities. The most successful sector in
drawing foreign public resources was the higher education sector, in particular universities,
followed by CAS institutes and private enterprises. According to the IS data, public RDI support
totalling CZK 7.99 billion was drawn from OP EIC and OP RDE in 2019. This amount includes both
the amount from the EU and the amount from the state budget (OP + COFIN), see Chapter 2 for
more. According to the available data, institutions of higher education obtained 57% of the CZK 9.4
billion from OP EIC and OP RDE (OP + COFIN) in 2019, and CAS institutes 32%.

Figure: 3.1: R&D expenditures from foreign sources by type of beneficiary 20101 2019

t 2RYAlFGStalé&tt RyN +23212012f aj
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Public enterprises
Domestic private enterprises
Private enterprises under foreign control

CAS institutes
Other workplaces

Universities
University hospitals

Source: CZS0O, own compilation

3.1 Framework of Research, Development and Innovation
Support from the ESIF in the Czech Republic

EU funds comprise a whole range of financial aid instruments. Their focus is primarily to
support the economic growth of EU countries in connection with reducing social and economic
inequality between individual EU Member States and regions (the cohesion policy). In the current
20147 2020 programming period, the European Structural and Investment Funds (ESIF) are made
up of five funds i the Cohesion Fund (CF; EUR 6.25 for the Czech Republic), European Regional
Development Fund (ERDF; EUR 11.94 billion for the Czech Republic), European Maritime and
Fisheries Fund (EMFF; EUR 0.03 billion for the Czech Republic), European Social Fund (ESF;
EUR 3.43 billion for the Czech Republic) and the European Agricultural Fund for Rural
Development (EAFRD; EUR 2.36 billion for the Czech Republic). These funds (with a total of EUR
23.9 billion earmarked for the Czech Republic in the 201471 2020 programming period) represent a
source of programme funding intended for the Czech Republic.

In general the goal of the regional policy can be defined as supporting job creation,
business competitiveness, economic growth, sustainable development and improving quality of life.
In order to fulfil these goals and address the development needs of EU Member States or regions,
EUR 351.8 bhillion was allocated for the cohesion policy for the 201471 2020 programming period
(i.e. nearly one third of the total EU budget). After taking into account national contributions and
potential other private investments, the expected impact of the cohesion policy for the given
programming period is estimated at approximately EUR 450 billion. The distribution of funding
among individual EU Member States is based on complex negotiations and analysis of the needs
of individual states and regions with the goal of reducing differences among them. The conclusions
of theses analyses for the Czech Republic are summarised in the Partnership Agreement
document. Among other things, this sets out the Czech Republic's national development priorities,
which subsequently had to be linked to the priorities of the whole EU, which are called thematic
objectives. The EU has laid out 11 thematic objectives, with "operational programmes" serving to
achieve them. One of the thematic objectives is investment in research, development and
innovation, with EUR 2.5 billion from the ESIF earmarked for the Czech Republic for this objective
(i.e. 10.5% of the overall ESIF amount for the Czech Republic).
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As part of the introductory analysis of the Partnership Agreement, the following 6 key
problems for the research and innovation system in the Czech Republic were identified i
insufficient quality and international openness of research; weak focus of research on benefit for
society; low level of application of R&D results in innovations; shortage of quality human resources
for R&D; insufficient quality of research management at national and institutional level; insufficient
utilisation of research and development results in agriculture.!* ERDF funds totalling over EUR 2.4
billion were earmarked for the Czech Republic for supporting resolution of the above issues and
achieving objectives (total EU support also including performance reserve),'? which are provided
via the operational programmes OP RDE, OP EIC, and OP Prague ¢ Growth Pole of the Czech
Republic.®®* Diagram 3.1 displays the problematic areas and needs for RDI development and the
link between interventions and the aforementioned operational programmes.

OP RDE aims to help move the Czech Republic towards an economy based on an
educated, motivated and creative workforce, and on producing quality research results and utilising
them to increase the country's competitiveness. OP RDE also helps fulfil one of the three priorities
of Europe 2020: A Strategy for Smart, Sustainable and Inclusive Growth (Europe 2020 Strategy),
"Smart Growth". The aim is to boost the focus of research on societal challenges laid down by the
National Priorities for Oriented Research, Experimental Development and innovation (Priorities
2030) and RIS 3 and market needs. The managing authority is the MEYS. OP EIC is focused
above all on increasing the innovation performance of businesses, utilising the results of industrial
research and experimental development and developing enterprise and the competitiveness of
SMEs. The managing authority is the MIT. The aim of OP PGP is to ensure effective realisation of
investments in Prague that will lead to increase competitiveness of Prague as a growth pole of the
country and help ensure the quality of life of its inhabitants. The managing authority is the City of
Prague.

EU Member States are obliged to report regularly to the European Commission over the
course of the programming period on the contribution of ESIF funds to carrying out the objectives
laid down in the Partnership Agreement. The indicative document for assessment in this Analysis
of the Monitored Period is the "Annual Report on Implementation of the Partnership Agreement for
2019" drawn up by the MRD 1 National Coordination Authority. In terms of research, technological
development and innovation, it states primarily the following. In the field of quality of research

and results thereof in practice, the OP RDE strives for international guality and openness of

research (SO 1.1). To date, 174 projects have been supported with a volume of nearly CZK 19.9
billion, with 7 996 scholarly publications should be produced with international co-authorship and

57 research infrastructures and excellence centres should be built, expanded or modernised. In

11 partnership Agreement in 2014 i 2020 planning period.

2 Thematic Obijective 1 in the Czech Republic is also supported from the European Agricultural Fund for Rural
Development (approx. EUR 86 million). Also processed in the Analysis are data relating to allocations under ERDF.
13 Partnership Agreement in 2014 i 2020 planning period.
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order to improve the quality of infrastructure for research education purposes (SO 1.3), 60 projects

were supported for CZK 1.7 billion. 114 infrastructures for research-focused study programmes
were built, expanded or modernised. With the goal of improving strategic management of research
(SO 1.4), the National Technical Library's project of building a National Centre for Electronic
Information Sources was supported. Despite the CZK 0.7 billion increase in the financial allocation
in 2019, OP RDE already had 100% of the total allocation for thematic objective 1 committed at the
end of 2019. In order to boost cooperation between research organisations and the
application sector, 82 projects were supported under OP RDE (SO 1.2) for CZK 4.1 billion. The
number of international patent applications reached 574. Under OP EIC (SO 1.2), 1 114 projects

were supported for CZK 2.4 billion. Almost the whole allocation for supporting technology transfer

from OP PGP (SO 1.1) is committed in the territory of Prague. Support continued to be provided in

the successful Potential, Application and Innovation subsidy programmes under OP EIC (SO 1.1)

with the aim of business innovation performance. In total 1 855 projects were supported for CZK

21.6 billion. Subsidy support also continued for expanding innovation infrastructure within Prague

(SO 1.2 of OP PGP). Investments in innovation, consulting and cooperation between research and
agricultural enterprises are what are primarily utilised for better use of R&D results in the field of

agriculture.
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Diagram 3.1: RDI problems and development needs, support from operational programmes in 20141 2020
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