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Introduction

The aim of this report is to analyse the research performance structure in the Czech
Republic and to assess whether the public expenditure of Research, Technological
Development and Innovation (R&D) in the Czech Republic are effective and
comparable with the European level.

The specifications of the terms of reference have foreseen to analyse in particular the
research financing and expenditure structure of the Higher Education Sector, the
Government Sector (R&D Institute Sector), the total amount of public funds, and the
level of private funding of R&D.

The analysis needs to take into account the ratios of public funds allocated to
individual research fields, the level of project funding within the Czech Republic, and
the adequacy of national funding priorities (i.e. funding of specific research fields and
sectors). In this respect, also the diversification of financial support, in particular to
the Business Enterprise Sector and the existence of critical masses therein, has to be
considered in the international comparative analyses.

In order to provide an assessment of the level of R&D expenditures and the underlying
financing structure in the Czech Republic, this report provides an analysis of the
(R&D) performance and funding structure in an international comparative manner.

The first part depicts the overall national trends in R&D spending in the Czech
Republic. We highlight the results of the global estimates on R&D spending in the last
decade and provide an international comparison of the development of the R&D quota
and the growth rates of R&D spending. Furthermore, an international comparison of
the R&D financing structure is provided. In particular, the chapter details the
structure of public R&D financing via an analysis of the Government Budget
Appropriations on R&D (GBAORD) in international comparison. These analyses allow
assessing critically the level of public and private R&D spending of the Czech Republic
in the context of the European Research Area.

Another important aspect of the analyses is to provide information on the national
public R&D funding and support structure. A more detailed consideration of the state
budget for R&D and additional international sources allows describing the distribution
of public support for R&D among the main performance sectors (Business Enterprise
Sector, Higher Education Sector, and Government Sector) and type of financing.

In our analysis of the Czech Republics’ public R&D funding system we distinguish
between the main financing channels of the different types of institutions, in particular
between institutional funding for R&D and project funding for R&D. Project funding is
broadly defined as funding attributed on the basis of a project submission to a group
or individuals for an R&D activity that is limited in scope, budget and time (Lepori et
al. 2007). Institutional funding on the other hand is defined as the general funding of
institutions with no direct selection of R&D projects or programmes. Sufficient
amounts of project funding in research and innovation system are crucial, as in
principle, project funding could allow for a more selective distribution of money, for
example targeting the best research groups, promoting some subjects or supporting
structural change such as the creation of cooperation networks and structures (Braun,
2003). However despite its importance, project funding as such has not yet found
completely its way into research policy studies and official R&D statistics. Only a
limited number of pilot studies have produced project funding indicators until today.
Nevertheless the available studies allow demonstrating that level and orientation of
national (project) funding patterns varies considerably between European Union
member states, and hence provide relevant insights into such crucial issues for the
Czech Republic as priority setting and management of allocation mechanisms in R&D.
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The second chapter of this report provides an international comparison of the R&D
performance structure of the Czech Republic. In particular, the chapter provides
information on R&D performance in the three main performance sectors: The Higher
Education Sector, the Government Sector, and the Business Enterprise Sector. By
large, the analyses are based upon internationally available research statistics
including a) the type of R&D activities conducted within the performance sector, and
b) the relevance of specific research areas (field of science). Thereby, parameters of
international specialisation provide information on critical masses and competitive
advantages of the Czech Republic. For the Business Enterprise Sector, the analyses on
the R&D performance structure do not only consider the different types of research
activities and scientific research areas, but also a differentiation by industrial
branches.

The third chapter of this report deals with the current state of R&D support in terms of
programmes and financing measures. It concentrates on the level of targeted R&D
funding measures aiming at particular themes and beneficiaries. We provide an
overview about the current portfolio of instruments and financing measures, the
corresponding priorities, and the planned budget investments. In addition to the
national R&D financing, also a description of themes and priorities of the Operational
Programmes of the EU Structural Funds are provided. Note that the analyses on the
programme portfolio, in particular on the Operational Programmes, are currently still
on-going. Hence, all presentations in this respect are preliminary.

International Audit of R&D&I in the Czech Republic 7
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1. R&D Financing in the Czech Republic

In this section we describe the current trends in R&D spending in the Czech Republic
and assess whether these are comparable with EU investment levels. The main aim is
to position the Czech Republic in terms of R&D investment levels and to find out
whether bottlenecks and challenges in terms of overall research funding and
performance of difference sectors exist. The analysis has a clear macro perspective.
Main sources are official OECD and EUROSTAT data, which stem from the Czech
National Statistical Office. Where available, statistics have been complemented by data
stemming directly from the Czech National Statistical Office. Overall, the data allow to
a large extent for international comparisons.

1.1 International Comparison of R&D Investments

Since the mid-nineties, the R&D system of the Czech Republic was characterized by a
continuous growth of investments in R&D, which only came to halt due to the overall
financial and economic crisis, which in particular affected R&D investments of the
Business Enterprise Sector.

In 2009 — the latest year for which EUROSTAT data are available — R&D investments
summed up to 2,094 million EUR in R&D, which corresponds to an R&D intensity of
1.53%. A historic peak in R&D intensity was reached in 2007 with 1.54% of GDP.

Figure 1: Research and Development in the Czech Republic by Sources of Funding
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Figure 1 shows that total R&D expenditures in the Czech Republic have more than
quadrupled since 1995 and that the R&D intensity is approaching EU-27 average
levels. The compound annual growth rates displayed in Table 1 reflect that the
Government Sector and the Business Enterprise Sector have considerably increased
investments in the Czech Republic. In addition, also funding from abroad has
considerably increased in the last years.
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Table 1: Compound Annual Growth Rates in R&D (1995, 2009) by sources of funding

Total BERD GOV HERD PNP  Abroad R&P

Ratio

Czech Republic 12.5% 9.9% 15.0% 13.3% -7.0% 209% 3.5%
EU-27 (2008, R&D quota 2009) 4.9% 5.3% 3.7% 8.9% 7.8% 7.7% 0.8%

Source: Eurostat (2010), calculations JOANNEUM RESEARCH

However, business enterprises show a much more volatile investment structure in
R&D than governments, as their financing patterns also depend on the economic
business cycle in a pro-cyclical way. Hence, after being the driving force for an
increased financing of R&D from 2003 until 2007, investments of the Business
Enterprise Sector abruptly lost momentum in 2008 with the onset of the crisis and
reduced the relative share of R&D funding of the business sector and compound
annual growth rates. This however was not only a Czech phenomenon: As can be seen
in the figure below, R&D expenditures of the Business Enterprise Sector have been
considerably decreased in many countries in between 2008/2009.

Despite the recent downturn of R&D financing stemming from the Business
Enterprise Sector, we are able to portray a positive picture regarding the Czechs’
position of overall R&D investment levels and the underlying funding structure.

Figure 2: Development of R&D Expenditures as a Percentage of Gross Domestic
Products
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Source: Eurostat, Czech Statistical Office, calculations JOANNEUM RESEARCH

A comparison with the EU member states shows, that the Czech Republic exhibits the
second highest share of R&D investment among the new member states and has a
higher R&D intensity at present than many of the South-European member states
(Spain, Italy, Greece, Cyprus) ,and the growth of R&D intensity of the Czech Republic
was among the largest within the EU27 member states.

The figure also shows that catching up in terms of research investments and
innovation activities is a long lasting process for all countries. It involves not only
public and predominantly private investments in R&D but matters of human
resources and education policy, governance, and the whole industrial structure and
economic development — which depends on R&D capacities only in the long run.

International Audit of R&D&I in the Czech Republic 9
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Greece and Spain, despite joining the EU much earlier than the Czech Republic and
receiving substantial structural support for decades, are still far away from advancing
to R&D investment levels of the leading northern member states. The catching up-
process in Austria started from a clearly below-average R&D intensity in the 1980s
(1.1% of GDP in 1981, compared to a EU15 average of 1.64 %), and surpassed the EU15
average (now 1.83%) only in 1998 and the average of the OECD states in 2004 -
despite the existence of a free market economy for decades. It is not clearly evident,
that countries with lower R&D investments levels are even capable to start a catching-
up process, which the Czech Republic has undergone so far: Hungary, Bulgaria,
Romania, Poland and Slovakia are still far from approaching EU average levels of R&D
intensity.

At the same time, the R&D intensity in some of the larger European countries has
improved only marginally since 1999. While the EU15 countries are experiencing
stable growth in R&D intensity, the historic trend of the EU27 countries has also been
steady, although at a lower level. In this country group, the R&D intensity as well has
only little increased and therefore the EU was barely able to approach its own
quantitative goal set out at the Barcelona summit in 2002. Hence, bearing in mind
that the EU-27 is far away from reaching its own goals as to achieve total R&D
expenditures of 3% of GDP by 2010, and also that European convergence does not
seem to become reality, the development of R&D investment ratios in the Czech
Republic is at least promising.

1.2 The General Level of R&D Financing in the Czech Republic

In accordance with international conventions, the R&D sector consists of four
performance sectors (Higher Education Sector, State Sector, Private Non-Profit
Sector, and the Business Enterprise Sector), and five main sectors of funding
(Government Sector, Business Enterprise Sector, Private Non-Profit Sector, and
Funding from Abroad). The sectors are defined as follows!:

The Business Enterprise Sector (BES): is formed of all companies, organisations
and institutions whose principal activity is market production of goods or services for
sale to the general public at an economically significant price.

The Government Sector (GOV): includes in the Czech Republic especially
workplaces of the Academy of Sciences of the Czech Republic and other places of
research under the competence of ministries (on 1 January 2007 the statute of most of
these entities changed to public research institutions), institutions of central and local
government, except for publicly managed higher education institutions; it also
contains public libraries, archives, museums and other cultural establishments
conducting R&D as their secondary activity>.

The Higher Education Sector (HES): comprises both public and private
universities and other institutions of post-secondary education. It also includes all
research institutes, experimental facilities and clinics whose work is directly controlled
or managed by higher education institutions or are associated with thems3.

1 The definitions of sectors presented below stem from the methodological notes/fact sheet of the National
Statistical Office and were provided by the Technology Centre.

2 Note: All public research institutions irrespective of their institutional sector used in national accounts
belong into the Government Sector in the R&D statistics. Before 2009 some public research institutions
were included in the Business Enterprise Sector due to the fact that since 2004 their institutional sector
has been identified according to the international classification ESA as — nonfinancial enterprises. In
order to maintain methodological correctness and comparability of data in time, all data were recalculated
in 2009.

3 Since 2005, in compliance with OECD methodology, the sector also includes teaching hospitals. This
sector is not a separate institutional sector of national accounting, but has been separately identified for its
important role in R&D.
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The Private Non-Profit Sector (PNP): includes all institutions serving
households sector (referred to as the Private Non-Profit Sector), which comprises
private institutions, including private persons and households, whose primary aim is
not profit formation but providing non-market services to households. They include
e.g. associations of research organisations, societies, unions, movements, federations
or foundations.

Table 2: R&D expenditures by sectors of performance and sources of financing (2009)

Sectors of in million Share in sources of Funds in million Share in
Performance EUR % EUR %
All sectors 2093.799 100.0%  All sectors 2093.799 100.0%
Business Enterprise 1256.58 60.0% Business Enterprise 959,594 45.8%
Sector Sector
Government Sector 447.737 21.4% Government Sector 919.268 43.9%
Higher Education 379.122 18.1% Higher Education 22 715 1.1%
Sector Sector
Private Non-Profit 10.359 0.5% Private non-profit 0.425 0.0%
Sector sector

Abroad 191.796 9.2%

Source: Eurostat (2010), calculations JOANNEUM RESEARCH

The table above provides information of the entire R&D expenditures for 2009 by
sector of performance and source of funding.

The interdependencies between these sectors of funding and performance are shown
in Figure 3 and serve as a starting point for discussing the role of public R&D funding
in the Czech Republic. The figure contains the following type of information:

e The R&D expenditures of the individual sectors of performance are shown in the
boxes

e The figures next to the arrows show the volume of financing
e The percentages illustrate the change compared to 2005.

The expenditures of the Business Enterprise Sector for R&D amounted to 1,256
million EUR in 2009, reflecting a +40% increase compared to 2005. The Higher
Education Sector increased its R&D expenditures by 63% to 379 million EUR and the
Government Sector increased its R&D expenditures by 58% by to 448 million EUR.
Both account for 40% of total R&D expenditures. The Business Enterprise Sector
accounts for 60% of total R&D expenditures (table 2).

International Audit of R&D&I in the Czech Republic 11
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Figure 3: Financing Structure of Research Expenditures in 2009, Investment Changes
since 2005
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As can be seen from Figure 3, there are three significant financing flows for R&D
expenditures:

First, the Business Enterprise Sector finances about 46% of total R&D activities in the
Czech Republic in 2009. By large, the Business Enterprise Sector finances its R&D
activities itself (73%). Funding from abroad amounts to 158 million EUR (13% of total
business R&D expenditures) and government funding amounts to 186 million EUR
(15% of total business R&D expenditures). In terms of financing flows, the Business
Enterprise Sector shows little interaction with the Higher Education Sector as only 4
million EUR of R&D funding flow into this performance sector. Interactions with the
Government Sector are considerably higher. Funds financing 44 million EUR of R&D
at the Government Sector stem from sources of the Enterprise Sector. This means that
10% of total R&D activities in the Government Sector are financed by business
enterprises. Unfortunately, official R&D statistics does not provide a repartition of the
financing flows to different single institutes of the Government Sector, so we cannot
comment whether this share of financing stems from the activities of one single
institute. However, the Annual Report of the Academy of Sciences 2009 (ASCR 2010)
reveals, that sales of licences alone account for 1,131.9 million CZK (approximately
46.1 million EUR) of total own research, development and innovation resources of the
Academy. In terms of overall financing of the academy, a total of 2,228.5 million EUR
stems from own sources (foreign grants, sales of goods and services etc). This
contributes to 26% of total financing of the Academy.

The second important financier of research and development is the Government
Sector. Public Sector R&D financing is accounting for 44% of total R&D activities in
the Czech Republic. The main profiteers of public R&D financing are public sector
R&D institutions (predominantly the Academy of Sciences) and the Higher Education
Sector. In 2009 government sources financed 90% of total R&D expenditures in the
Higher Education Sector and 85% of R&D performed in public research institutes.
Compared with 2005 R&D financing for the Higher Education Sector has increased by
61%. In the same time period financing for Public Sector R&D institutions increased
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by 65%. The ratio of business R&D funding (186 million EUR) to public sector
institutes and universities (726 million EUR) is hence 1:3.9.

Apart from the government and the Business Enterprise Sector, also financing from
abroad, plays a significant role for R&D investments in the Czech Republic nowadays.
Latest national data on R&D funding show that in 2009 foreign funding sources
accounted for 9% of total R&D investments of the Czech Republic after 5% in 2008.
But not only in relative terms, also in absolute terms funding from abroad has
increased considerably. Compared with 2005 the overall financing level from abroad
has increased from 56 million EUR to 192 million EUR in 2009. As Figure 3 shows,
funding geared towards the Business Enterprise Sector has increased by 288% since
2005, funding towards the Government Sector has increased by 87% and funding
towards the Higher Education Sector has increased by 152%. This strong increase
indicates an increased internationalisation of R&D financing in the Czech Republic. In
fact, in 2009 R&D funding from abroad in the Czech Republic has reached the EU-27
average level.

Funding from abroad contains both the funds of foreign companies, international
organisations and EU funds. The available data for 2008 show that 70% of the foreign
investments worth 116 million EUR stem from (mainly multinational) companies
investing in Czech subsidiaries, and 30% stem from the European Union4.

Figure 4: R&D Expenditures in the Czech Republic by Sources of Financing (1995-
2008)
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As can be seen in the figure above, the overall composition of financing sources has
been subject to various fluctuations, which may mainly be attributed to the Business
Enterprise Sector. While in the mid-nineties the Business Enterprise Sector still
accounted for 60% of R&D funding, a steep drop in the relative share occurred in
1998/1999, when business R&D funding declined to 53%, while government increased

4 The data for 2009 have not yet been made available by the Czech Statistical Office.
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its share to 43%. However, facilitated by high growth rates of GDP, the share of
business R&D investments increased to 57% in 2006. Since 2007, the share of funding
from the Business Sector is decreasing again, a process which may be attributed to the
global economic crisis so that the share decreased to 46% in 2009.

Figure 5 also contains information on the overall funding structure of the EU-27
member states. As can be seen therein, the level of business funded R&D has never
exceeded 56% and is currently (2008) estimated at 55% for the EU-27. Interestingly,
the level of government funding for the EU-27 decreased considerably throughout the
last decade from 39% in 1995 to 34% in 2008. The remainder of 11% of total R&D
funding is mostly financing from abroad (9%), which includes both funding from the
European Union Framework Programmes and other international organisations as
well as financial flows, stemming from foreign companies, funding from other sources
account (e.g. the Private-Non-Profit Sector) accounts for 2% of total R&D financing.

Hence, for the EU-27, the EU-wide target, that 2/3 of R&D expenditures should stem
from private sources, was only missed, if the target was taken literally. Focussing on
the content of the objective, we see that the EU-27 has (almost) met the target, if
funding from abroad is taken into account. Throughout the European Union financing
from abroad amounts to approximately 9% of total R&D funds, and mainly consists of
private sources (multinational companies which invest in affiliates and conduct R&D
services in foreign countries). Although the Czech Republic does not fully live up to the
2/3 target, the relative share of funding from abroad has increased in recent years up
to levels of EU-average.

Hence, despite the recent downturn in the relative share of financing stemming from
the Business Enterprise Sector, the financing structure of the Czech Republic is
comparable to those of well advanced European economies and resembles very much
the level of the EU-27.

Internationally comparable data ahead of the onset of the crisis (2007) show that the
Czech Republic has the potential, that about 60% of total R&D funding stem from
private sources, if financing from abroad is taken into account. Thereby, the Czech
Republic is positioned in between countries like the United Kingdom and France. Of
course, one also has to account for the industrial structure of a country (see section on
R&D expenditures in the Business Enterprise Sector), but the overall financing
structure of the research expenditures in the Czech Republic show, there is a solid
funding base for the provision of public and private R&D in the Czech Republic.
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Figure 5: Financing Structure of Research Expenditures by Country in % (2007)
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The figure below illustrates that countries, which tend to have high shares of Business
R&D, also tend to have high shares of R&D intensity. Thereby, the Czech Republic is
almost exactly positioned at the trend line, which is an indication that the investments
of the business sector fit to the research capacity of the country, and that the country
does not suffer from structural underinvestment in research from businesses.

Figure 6: Business Share of the R&D Rate by Country (2007)

Financing portion corporates vs. R&D intensity Financing portion (corporates + abroad) vs. R&D intensity
80 80
PN e CHE S 5PN
cHn  BEL DEU  ® '
CHN oey CHE H - ] FIn_®
70 ) pes—=4 EIN 70 = v e - SWE
OECD  USA S IRL™ pyop EU15 =9
IRL BEL SWE ki NLD o8GR (rcp UsA
» 60 . > = g 60 — e
5 EUz7 @ SEUI5  DNK £ HUN G287 can TRA
2
S NDe . “FRA + 50 Sic) Ssp NOR
@ ESP 2 = © # ESF
s s o _CAN AUT 2
5 HUN o NOR ggp s SVK @ A
240 alTA 2 a0 ® )
3 =] POL PRT
S ® 3]
SVK® poL  PRT @
30 GRC ® =30
w
20 20
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
R&D intensity R&D intensity

Source: OECD, calculations JOANNEUM RESEARCH

1.3 Public R&D Financing: an International Comparison

An additional international comparison of public R&D financing may be provided
when looking at the government budget appropriations or outlays on research and
development (GBAORD).

According to EUROSTAT (2010) GBAORD data include all funds allocated to R&D in
the central government or federal budgets; provincial or state governments should
also be included, when their contribution is significant. GBAORD data cover all
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government R&D outlays, hence include all R&D outlays and support measures for the
Higher Education R&D Sector (HERD), the Government Sector (GOV), the Business
Enterprise Sector (BERD), and the Private Non-Profit Sector (PNP).

Figure 7: Coverage of Government Budget Appropriations or Outlays on Research and
Development
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The advantage of GBAORD data is their timeliness but EUROSTAT (2010) reports that
drawbacks of GBAORD data are data sources (GBAORD data are compiled by national
authorities from figures on public budgets) and harmonisation issues (different
terminologies and methodology for budget items, which do not fully match the
OECD/Eurostat methodology set as defined in the Frascati Manual), which need to be
considered when using them5.

GBAORD data are split by socio-economic objectives, depending on the R&D
programme or project®. Thereby R&D programmes are allocated to specific socio-
economic objectives based on the intentions at the time the funds are committed and
not on the actual content of the projects concerned (EUROSTAT 2010).

1.3.1 GBAORD in an International Perspective

An international comparison of GBAORD as a share of GDP, adjusting for the size of
the economy and making it easier to compare GBAORD levels between countries
shows, that in 2009 GBAORD at 0.77% of GDP in the EU-15 and 0.74% in the EU-27.
However, this figure entails large discrepancies between the EU member states:

e In Finland GBAORD reached 1.13% of GDP in 2009, while in Latvia and Malta
levels of 0.2% of GDP were recorded.

e Overall, 10 EU member states report GBAORD levels, which are higher than the
EU-27 average and 15 member states report GBAORD levels below the EU-27
average.

5 Information on methodological differences between GBAORD data and R&D expenditures data are to be
found in the OECD Frascati Manual (Frascati Manual, OECD, 2002).

6 Socioeconomic objectives are based upon the NABS — the Nomenclature for the Analysis and Comparison
of Scientific Programmes and Budget.
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Whereas the United States and South Korea are clearly above the EU-15 average,
Switzerland and Japan exhibit right about the same levels as the EU-15. With a
GBAORD of 0.68% of GDP, the Czech Republic comes close to the level of the EU-27.

Among the new member states only Slovenia, which has already surpassed the
GBAORD level of the EU-15, exhibits higher rates of GBAORD investments measured
in % of GDP. The Czech Republic has thereby surpassed relative investment levels of
Italy, Ireland, Luxembourg and Russia.

Figure 8: Total GBAORD as a Percentage of GDP, the Czech Republic and Selected
Countries (2009)
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A comparison of GBAORD growth in some selected EU-economies shows, that
GBAORD expenditures in the Czech Republic has risen by 212% since 2004, whereas
for the EU-27 countries total growth of GBAORD expenditures was only 12%, which is
mainly due to low or even negative growth of GBAORD in the larger European Union
member states.
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Figure 9: Comparison of GBAORD Growth in Selected Economies (2004-2009),
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A comparative breakdown of the annual average growth rates of GBAORD and GDP,
both expressed in purchasing power standard at 2000 prices for the period 2004-
2009 confirms that the Czech Republic has been among the leading countries in the
EU-27 as regards the growth of GBAORD.

Furthermore, the Czech Republic is one of the few countries which have sustained
high levels of public growth in R&D investments from 2002 onward. In the reference
period 2004-2009, only Luxembourg, Romania and Estonia and Cyprus exhibited
higher growth rates of GBAORD than the Czech Republic. Out of these countries, only
Estonia reached a slightly higher level of public R&D investments measured as a share
of GDP in 2009, reflecting that the Czech Republic and Estonia had been the two main
catching up countries regarding increased public R&D investments.

In total, average growth rates for the whole EU-27 were considerably lower than those
of many smaller EU member states. This was mainly due to an actual decrease of
public R&D investments in Italy and France, and very low growth rates in the United
Kingdom and Spain, which together account for 57.5% of total EU-27 GBAORD.
Hence, out of the largest EU-member states only Germany, which accounts for the
largest share of public R&D expenditures in Europe (22.5%), exhibited comparatively
high growth rates in public R&D investments.
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Figure 10: Average Annual Growth Rate (AAGR) of GBAORD and of GDP (Expressed
in Million Purchasing Power Standard at Constant 2000 Prices), Czech Republic and
Selected Countries — 2004-2009 and 2002-2007
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An additional indication of the relative importance of public R&D is its share in terms
of total government expenditures. In 2008 2% of total government outlays were
reserved for research expenditures. Compared with 2004, this share has increased
only marginally. This means that no shift in terms of priorisation for research and
development in public expenditures has occurred.

Figure 11: GBAORD as a % of Total Government Outlays in 2004 and 2008
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Although the share of R&D expenditures is comparable to well advanced economies
like Germany, Denmark and the United Kingdom, several European Union member
states spend considerable higher shares of overall public expenditures on R&D.
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1.3.2 GBAORD by Socio-Economic Objective

A comparison of GBAORD by socioeconomic objectives is provided in the following
table. The table shows that in the EU-27 the largest share of GBAORD (32%) accounts
for General University Funds, followed by the category General Advancement of
Knowledge: R&D financed from sources other than GUF (18%), Industrial Production
and Technology (10%), Health (8%) and Defence (6%).

General University funds are one out of three types of financing sources of
universities, which the Frascati Manual (OECD 2002) describes as follows:

e R&D contracts and earmarked grants received from government and other
outside sources (such as businesses).

e The university’s ‘own funds’ from sources such as endowments, shareholdings
and property, plus surplus from the sale of non-R&D services such as fees
from individual students, journal subscriptions, et cetera.

e General grants received from the Ministry of Education or from the
corresponding provincial or local authorities in support of their overall
research or teaching activities. For the purposes of international comparisons,
the R&D content of these public general university funds is credited to the
government as a source of funds.

Table 3: Breakdown of GBAORD by Socio-Economic Objectives (as a % of total) and
total GBAORD (in Million EUR), EU-27 and Selected Countries (2009)
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Finland 1 2 2 2 10 28 6 5 0 1 4 25 17 2 e 198
Sweden 1 2 1 6 4 4 1 2 1 0 2 62 6 8 92 2662
United Kingdom 3 3 2 1 1 1 17 3 1 2 2 24 20 279 1134
1
Switzerland 0 0 4 0 1 0 0 2 0 0 1 62 27 1 9 2621
(2008)
Norway 2 3 2 2 3 8 14 8 1 1 5 3% 13 5 9% 2313
Croatia 1 1 0 2 0 1 2 1 0 1 2 5 33 0 100 314
United States 1 1 8 1 2 0o 2 2 0 0 1 0 6 57 43 9682
7
Japan 2 1 7 4 13 8 4 4 0 0 0 % 18 4 9% 2734
3
South Korea 2 3 3 2 8 271 6 6 - - - - 24 17 8 504
Russia - 0 2 1 2 8 3 2 3 0 0 0 - - - 4792

Source: Eurostat (2010)

The US National Science foundation states ‘the treatment of GUF is one of the major
areas of difficulty in making international R&D comparisons. In many countries,
governments support academic research primarily through large block grants that
are used at the discretion of each individual higher education institution to cover
administrative, teaching and research costs. Only the R&D component of GUF is
included in national R&D statistics, but problems arise in identifying the amount of
the R&D component and the objective of the research. Government GUF support is in
addition to support provided in the form of earmarked, directed or project specific
grants and contracts (funds for which can be assigned to specific socio-economic
categories). In the United States, the federal government (although not necessarily
state governments) is much more directly involved in choosing which academic
research projects are supported than are national governments in Europe and
elsewhere. In each of the European G-7 countries, GUF accounts for 50% or more of
total government R&D support to universities, and in Canada it accounts for roughly
45% of government academic R&D support. These data indicate not only relative
international funding priorities, but also funding mechanisms and philosophies
regarding the best methods for financing academic research.”

At a country level the table above shows that the two categories related to ‘general
advancement of knowledge’ take the largest shares of GBAORD in many EU member
states. In Denmark, the Netherlands, Sweden and Austria public general university
funds account for more than 40% of GBAORD. Other funds accounting for general
advancement of knowledge cover various science related programmes and specific
funding mechanisms (i.e. performance based funding systems and long term research
programmes), account in particular for large shares of GBAORD (above 30%) in many
of the new EU member states (Bulgaria, the Czech Republic, Estonia, Latvia, Slovenia
and Slovakia) and in Ireland.

Nowadays, the role of defence in public R&D expenditures only plays a major role in
the United Kingdom, which spends 21% of GBAORD in this field. Since 2007, the role
of defence oriented R&D has considerable diminished in Sweden, Spain, and France.
In 2007, France spent 28.8% of GBAORD in this field, Sweden 16.4% and Spain 13.1%,
whereas the latest figures in the table show that the share of defence R&D
expenditures has fallen below the 10% level. On the other hand, data of the US
GBAORD show that defence related R&D activities account for 57% of total GBAORD,
representing a complete different public R&D funding structure than the European
Union.

The GBAORD expenditures for the Czech Republic show that the two unspecific
measures General University Funds (27%) and other measures for the general
Advancement of Knowledge (30%) account for 57% of total GBAORD. Thereby, the
Czech Republic is positioned slightly above EU average. As regards the repartition

7 Source: http://www.nsf.gov/statistics/seindo8/c4/c4s.htm#c4sb1
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between General University Funds and other measures for the General Advancement
of Knowledge, the Czech Republic is among the group of countries with relatively
lower levels of GUF and relatively higher levels of other measures for General
Advancement of Knowledge. Compared with the EU-27 the Czech Republic further
shows large and above EU-average public R&D expenditures in the socio-economic
objective Industrial Production and Technology.

In order to highlight the specialisation of public R&D financing in the Czech Republic,
Figure 12 provides a specialisation profile of GBAORD in the Czech Republic.

As a parameter to determine scientific specialisation we use the Revealed Comparative
Advantage (RCA) methodology as introduced by Balassa (1965). Following the formula
of Grupp (1997) this RCA value has the following definition for GBAORD by socio-

economic objective:
X! DX,

Zk in /Zkixki

with Xy indicating the amount of GBAORD expenditures of country k in the research
field i.

Positive values point to the fact that the sector has a higher weight in the portfolio of
the country than its weight in the comparative countries. Negative values indicate
specialisations below the average. The indicator allows the assessment of the relative
position of a sector in a country beyond any size effects. Neither the size of the sector
nor the size of the country has an impact on the outcome of this indicator.

RCA,;(X) =100 x tanh In

The logarithmic transformation has the effect that the indicator is symmetrically
centred around 1 as the relation of the shares before this transformation is not
symmetrical (range zero to infinity) and in particular, it is not linear.

The tangent hyperbolic transformation has the effect that extreme values (of the
logarithmic distribution) are truncated to -1 and +1 (or -100 and +100 when
multiplied by 100 as in our case). We apply this transformation because the
logarithmic function at the tails of the distribution cannot further be interpreted as
quasi-linear. Any possible correlation analysis of logarithmic specialisation indices will
be highly affected by these (non-linear) outliers. This distribution has less extreme
tails and more ‘linear’ behaviour.

Of course, the use of the RCA also has negative impacts. The fact that the RCA
indicator distils size effects from the specialisation profiles, results in specialisation
changes, if (ceteris paribus):

1. more/ less money is spent on that field (in absolute terms) in the analysed
country;

2. the structure of spending within the analysed country changes (i.e. the money
spent on the given field changes in relative terms);

3. more/ less money is spend on the given field (in absolute terms) in the benchmark
countries;

We also have to take into account that specialisation is a relative term. Hence, a
benchmark is needed that shows, in which areas a given country is specialised
compared to this benchmark. The benchmark might be the world, a selection of
countries (e.g. EU-15/EU-27), or a single outstanding country as regards R&D
performance (best practice benchmark).The selection of the benchmark has, of course,
a severe impact on the ‘specialisation’ result, but at the same time, the selection of the
benchmark is heavily influenced by the availability of data.
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Figure 12 shows the Czech Republic’'s GBAORD specialisation in 2009 and 2007
compared with the EU-27 member countries. The figure displays a strong positive
specialisation in the following socio-economic objectives:

¢ General Advancement of Knowledge: R&D financed from other sources than GUF
e Industrial Production and Technology
e Agriculture, and Exploration and Exploitation of Earth.

A strong negative specialisation compared with the EU-27 can be seen in the objective-
fields Education, Culture, Political and Social Systems, and Exploration and
Exploitation of Space. Compared with 2007 (the latest historic year for which
GBAORD data by socio-economic objectives for the EU-27 are provided by Eurostat),
the Czech Republic lost its GBAORD specialisation in the field of Transport and
Telecommunication and Exploration and Exploitation of the Earth.

Figure 12: Specialisation in GBAORD by Socio-Economic Objective compared with the
EU-27 in 2009 and 2007
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1.3.3 Type of Support: Institutional Funding vs. Project Funding

In addition to socioeconomic objectives, GBAORD may also be differentiated by type
of support. The Czech Statistical Office distinguishes between institutional funding
and project funding. In 2008 about 54% of total R&D expenditures are distributed via
institutional funding mechanisms and 46% via project funding mechanisms in the
Czech Republic.

Highest levels of institutional funding are to be found in the objective fields General
University Funds (76.6%) and Other Non-Oriented Research activities (60.3%), which
reflect core-funding of universities and public research institutions. In addition, also
the objective fields Other Civil Research, Exploration of Space and Exploration of
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