IV. Comparing research assessment models on a national level

This chapter presents a comparison of different approaches to the perform-
ance of research assessment on a national level in eight selected EU Mem-
ber States (six ‘new’ and two ‘old’ ones), which are relatively similar in
geographical, historical, and demographical respect but differ in terms of
their innovation performance: Bulgaria, Poland, and Hungary are emerging
innovators, the Czech Republic, Slovenia, and Lithuania are moderate in-
novators, while Netherlands and Austria are strong innovators (European
Innovation Scoreboard 2021)'.

The review of the national practices established that the research as-
sessment and performance-based research funding systems are, in most
cases, perceived as part of the political agenda of the country. This activ-
ity provides all participants in the national innovation ecosystem with
strategic information and allows policy-making institutions to gain a better
understanding which is needed to improve the formation of a research
development framework and for initiating structural changes.

The effect achieved from the implementation of the research assessment
system has to be monitored and evaluated in order to ensure the sustainab-
ility of the chosen political strategy and to meet the public needs. Equally
important is to provide accountability for the public financial investments
that have contributed to this effect.

Various methods are applied for the purpose of conducting research
assessment. Researchers in Bulgaria tend to prefer expert evaluation com-
pared to other approaches. Many of the current performance-based re-
search funding systems rely on the analysis of different indicators as an
alternative to the expert evaluation method. On the other hand, there is a
tendency towards allocating a small part of the research funds according
to defined indicators, and the imperfections resulting from this approach
are not that significant. “The informed expert evaluation’, where experts
use the best indicators available, coupled with other specific information,
presents ‘the best of both worlds’; this is also an opportunity to make a
comparison between an indicator-based and a results-based assessment. To

16 https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3048
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a certain extent this allows for ‘triangulation’ between the methods (Arnold
& Mabhieu, 2015).

In the performance of research assessment significant efforts are devoted
to finding a balance between the different types of indicators in the indi-
vidual research fields or a reasonable explanation as to why there are such
differences. Systems that rely on expert evaluation use mechanisms which
apply rating scales with equal importance, regardless of the discipline.
In the metrics-based approaches, the person responsible for the design/
preparation of the assessment has to create a bibliometric technique for
the comparison of individual disciplines, and the principals often do not
request an in-depth knowledge of their specifics. As a whole, it is easy to
design a bibliometric technique which objectivises the subjective expert
evaluation, but that is often avoided for political reasons. It is difficult
to manipulate an impartial bibliometric technique, and even if it can be
manipulated, the unethical practices can be easily identified via algorithms.

The most common type of financial support which research organisa-
tions receive is in the form of block grants and performance-based funding.
The results-based contracts concluded between the research organisation
and the funding organisation are very common, and in some cases they are
implemented in combination with specific indicators. They are an import-
ant communication tool between research organisations and the policy-
making and policy-funding institutions in the field (ministries, agencies).
Performance-based systems, on the other hand, are essentially a political
instrument and can be altered in order to reach a range of different strategic
objectives, which determine the focus and scope of the assessment, its type
(summative or formative), the selection of criteria, and the indicators.

An assessment methodology and a funding system function well when
they respond to public needs, when public bodies and public policies are
well-coordinated, and when there are reliable data and, respectively, reliable
sources of information (Arnold & Mahieu, 2015).

L. Is there a common European model?

Research institutions in Europe are facing a number of challenges arising
from the dynamic and constantly changing economic and public environ-
ment. That is why institutions need to adapt and change/transform the
traditional ways of academic work. In this context, a number of issues
arise in the performance of research assessment. According to a report by
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Science Europe (2020), the European association representing the interests
of big public organisations which conduct and fund scientific research, the
transparency of the process is an extremely sensitive element in research
assessment practices. Ongoing debates focus on the usefulness and applic-
ation of quantitative indicators, ethical norms in the introduction of the
‘open science’ paradigm, etc.

The quality of research is perceived subjectively, depending on the spe-
cific context; that perception also evolves in time. The lack of a universal
definition of research quality and the perception thereof has an effect on
transparency. According to a 2019 study, 62 % of the researchers who parti-
cipated in the survey cannot give a formal definition of quality; only 13 % of
the big organisations give a definition of quality, but 38 % of medium-sized
organisations and 53 % of the small organisations provide such a definition
(Science Europe, 2020). Some institutions report that their assessment cri-
teria are used for the purpose of defining quality, while others say that the
definition of the quality of research is determined by the assessors conduct-
ing the assessment process. In the assessment criteria of organisations
which reported using the term ‘excellence’ there is a lack of an official
and/or universally accepted definition of the term.

The variations in the understanding of quality and which publications
shall ‘count’ as research lead to markedly different behaviours in publica-
tion activity. The average number of publications at universities and coun-
tries where publishing in top journals is valued and where only those
publications are important for academic growth is very small compared to
the ones where there is a lack of an independent quality assessment and
where quantity is prioritised.

Specific preferences were established in the performance of research as-
sessment. The ones which are most frequently identified have to do with
gender (82 %) and discipline (77 %). Others are related to specificities such
as belonging (62 %) or position (49 %). Ethnicity is viewed as relevant by
only 31 %, whilst 25 % of the organisations participating in the survey look
at various types of disabilities.

The lack of cultural diversity among reviewers who conduct the assess-
ment is noted by most organisations (68 %), whilst 32 % of them indicate
that there is a need for a more active recruitment of candidates from groups
with poor representation. It will be a good idea to acknowledge this finding
by creating a portfolio of assessors who are representatives of different cul-
tural communities in order to have conclusions which represent alternative
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points of view. This will ensure that the assessment is realistic enough while
also presenting specific details of the product subject of the assessment.

The same study also examines the ‘stability” of the assessment process
which is understood as the capacity for choosing processes for a reliable
and fair quality assessment of the project proposals. A total of 72 % of the
organisations-respondents have looked at the issue of stability of their as-
sessment processes, and 44 % consider it present, whilst 28 % of the re-
spondents have never evaluated the research assessment processes.

Due to the fact that different methods of introduction and popularisation
of qualitative indicators in research assessment are used, qualitative review
practices are often mixed with quantitative instruments; in particular cases
a qualitative-turned-quantitative (through a scoring system) assessment is
used and/or an entirely qualitative assessment is applied (Science Europe,
2020).

The research assessment processes and the variety of approaches to its
performance are complicated, but regardless of that a number of research
organisations share common evaluation practices in their desire to attract
quality researchers.

The evaluation system, however, is under ever bigger pressure, and insti-
tutions face a number of issues in their attempts to conduct an efficient
research assessment. That is why there is a need for changes in this process
and for coordinated policies at national level.

The European Universities Association (EUA) believes that the review
of research assessment procedures is a shared responsibility, and a coordin-
ated approach is required for that purpose — one which brings together the
main participants. Researchers, universities and other research organisa-
tions, funding institutions, and politicians have to work together in order to
develop more accurate, transparent, and responsible assessment approaches
(Saenen & Borrell-Damidn, 2019).

2. The Anglo-Saxon research assessment model

As far as the Bulgarian national research assessment policy is influenced,
to a certain extent, by the Anglo-Saxon model, we will first look at the
specificities of this model before discussing other European practices. It
is prevalent in the United Kingdom, and, regardless of the fact that Great
Britain is no longer part of the EU, up until recently this model was
part of the palette of European practices. The definitions, criteria, and
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work methods used by the Research Assessment Exercise (RAE) and the
Research Excellence Framework (REF) as of 2014 have evolved with each
assessment cycle, but the founding principle has always been that public
(state) funding has to be based on particular standards which take into
account the quality and volume of studies, and the number of researchers
who are considered ‘active in terms of conducting research’. Three pillars of
scientific research are analysed and respectively assessed: bibliometric and
scientometric results from studies (i.e., books, articles, patents, software,
performances, or any other form of scientific product), the quality of the
research environment (infrastructure, policies targeted at support and re-
search development), and prestige indicators (elements which prove the
recognition of researchers in the academia and beyond). These common
criteria are interpreted or developed from the point of view of individual
disciplines and evaluated by different panels, which prepare their own
framework documents also known as Panel Criteria or Work Methods
(Détourbe, 2016).

According to Johnston (2008), the research assessment practice in the
United Kingdom is an excellent example of an institutionalised process
with a high impact not only on a researcher’s individual career but also
on the financial and intellectual status of a group of researchers (especially
academic departments) and sometimes of entire universities and other
institutions.

While the impact of research assessment varies, there is a visible trend
relating to its effect on researchers. In particular cases a negative assessment
which is not in line with the criteria set by REA has led to the discharge of
research staff (Lucas, 2016). At the same time, researchers are encouraged
to seek international recognition, for example, to become members of the
boards of journals in different countries, to be invited as guest professors
in foreign universities, to be evaluators in foreign research funds, etc. Even
though this ambition may seem positive in general, some authors remark
that there can be negative consequences, for example, a specialisation
which is too narrow, a presentation of manuscripts only in international
journals, or an increasing interest in external funding. This has forced some
researchers to transfer to fields in which they do not traditionally work and
to search funds outside their institution. An orientation towards applied
research or commercial activities is observed at the expense of fundamental
research even in the field of social sciences and humanities (blue skies
research) (Lucas, 2016).
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The Research Excellence Framework (REF) entered into force in 2014,
and though it is a lot more different than RAE, it does build on the
past practice to a certain extent. The main mission of REF is ‘to provide
accountability for public investment in research and produce evidence for
the benefits of this investment’ (https://www.ref.ac.uk/). There is no longer
just talk about public funding of scientific research, but it suggests an
opportunity for a return on investment by introducing a new criterion: the
‘impact of scientific research’ (Lucas, 2016). In this case, the focus is not on
the creation of knowledge itself but on its active application. In his report
“Encouraging a British Invention Revolution”, Andrew Witty (2013) claims
that universities are responsible for supporting the economic growth and
that all institutions have to be encouraged to pursue this goal.

REF 2021 incorporates three main elements:

« Outputs - they represent 60 % of the assessment (reduced from 65 % in
2014), and results achieved by a given university during the assessment
period (from 1 January 2014 until 31t December 2020) are examined.

« Impact - it adds up to 25 % of the assessment (an increase from 20 % in
2014) and encompasses study cases which describe the benefits of univer-
sity research in detail. Impact is associated with the particular institution
where the study has taken place, and it is not considered an achievement
of an individual member of the research team.

« Environment - which amounts to 15 % of the assessment and describes
the framework conditions which have to encourage the performance of
research. These include a research strategy, staft development, coopera-
tion both in the academia and outside, equality, and cultural diversity. It
also looks at the revenue from the studies conducted and the successfully
completed PhD studies.

Universities receive marks for each of those elements and, based on that, a
grade point average (GPA) is formed. These elements are assessed for each
structural unit at the university (units of assessment) and for the university
as a whole. The GPA is the basis for calculating the amount of funding
which the university receives.

3. National research assessment practices in EU Member States

This section contains a review of the specific national research assessment
practices of several European countries, mainly from Central and Eastern
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Europe, representatives of old and new EU members, and different in terms
of the implementation of this activity. By the very nature of the type of
assessments and the availability of information our analysis is more quant-
itative than qualitative, but we will be able to draw different conclusions
than usually.

3.1. Austria

Regulatory framework

In 2011, the federal government of Austria adopted a strategy for the de-
velopment of research, technology, and innovations (RTI). The strategy
reflects the commitment of the Austrian government to support the devel-
opment of scientific research, technologies, and innovations. It provides a
framework for the goals and measures, the financial commitment for their
realisation and the incentives related to it. Work is currently under way on a
version of the strategy with a time horizon by 2030. The document focuses
on sustainable economic development accompanied by transformations
imposed by the new framework conditions. The strategy prioritises support
for fundamental research, a reform of the funding model for universities,
and increasing the funds attracted from external sources (Ecker et al.,
2019).

The latest OECD documents highlight the structural weakness of the
Austrian assessment system, which is the result of its limited implementa-
tion, including an insufficient access to, and an insufficient interconnected-
ness of, statistical data in public institutions which have been accumulated
based on the financed research. The existing assessment practice does not
include enough specific and primary micro data, nor is there a possibil-
ity for comparison of the individual sources of information. This leads
to methodological limitations which significantly hinder the impact assess-
ment and political interventions in the research field (Ecker et al., 2019).
In order to resolve this problem, a Platform for Registry Data Research is
being created for the purpose of providing data which correlate to research.

The Austrian Platform for Research and Technology Policy Evaluation
functions in parallel, which ensures the transparency needed.
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Funding

There are three main institutions which provide funding for scientific
research, technologies, and innovations in Austria both on a federal and
regional level. The main part of the funding on a federal level is provided
by the following institutions: Austrian Science Fund (FWF), The Austrian
Research Promotion Agency (FFG), and the Austrian Economic Service
(Austria Wirtschaftsservice, AWS).

Public universities in Austria receive funding on the basis of results from
negotiations with the Federal Ministry of Education, Research, and Science.
A contract is signed for the performance of the commitments within a
specific time period. Up until 2019, the federal ministry provided funding to
state universities in the form of a fixed budget amount. The universities are
free to use these funds providing that they fulfil the commitments agreed
with the federal ministry in the respective implementation agreements. The
post-2019 reform introduced a new funding system based on the capacity
related to student training. The 2019-2020 implementation agreements are
the first ones under the new funding system (OECD/European Union,
2019).

The funds provided are allocated in three fields: teaching; scientific
research (for science-oriented universities) or progress and arts evaluation
(for arts-oriented universities); infrastructural and strategic development.
The reference value for the main indicators of the first and second pillar are
negotiated in agreements with the higher education institutions. The refer-
ence values determine the portion of the joint budget for each university,
which is based on specific indicators (OECD/European Union, 2019).

For the purpose of optimising the management of financial instruments,
the principal funding structures (FFG and FWF) perform periodic evalu-
ations (Eisenhut, 2020). Different quantitative and qualitative methods are
used depending on the objectives and the scope of the evaluation.

Evaluation is the main instrument for an institution such as the FWF, which is required to justify
its decisions to many different people: first, to the scientific community ... and finally to the public:
the taxpayer has the right to learn what is done with the money that ultimately comes from his
or her pocket, and he or she should also expect to have this information communicated in an
understandable way. Since its establishment, the FWF has set benchmarks for Austria in regard to
the evaluation and decision-making procedures it employs.

Austrian Science Fund (Fonds zur Forderung der wissenschaftlichen Forschung, FWF)
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Criteria

Austria uses the OECD/DAC criteria system and standards. The latter
encompasses several main criteria — relevance, effectiveness, efficiency, im-
pact, and sustainability.

Specific criteria are also taken into account in the assessment of research
in the field of Humanities. They combine a total of 41 measures allocated
in 5 theme-based fields: (1) Freedom of research, (2) Quality and measure-
ment of productivity and efficiency, (3) Potential for international outreach,
(4) Alternative environment for establishing contacts, and (5) Encourage-
ment of researchers in the early stages of their career.

The following criteria are used in specific cases:

« Coherency: it reflects the coherency of policies and operational coher-
ency (coordination with other participants during the implementation).

« Connectivity: the degree to which short-term humanitarian measures are
implemented in a context where long-term and interconnected issues are
reported (substituting the sustainability criteria).

« Scope: the extent to which the main vulnerable groups facing life-threat-
ening events are influenced by humanitarian measures.

« Coordination: the extent to which the interventions of different parti-
cipants are harmonised for the purpose of using synergies and minim-
ising gaps, duplication, and resource-related conflicts (this is often part
of the efficiency criteria).

It is important to highlight that in the Austrian research assessment practice
there is no need to mechanically apply all possible criteria. Instead, the rel-
evant indicators have to be selected for each individual case in correspond-
ence with the specific expectations, objective, and subject of the assessment.

The research examining different indicators, which are applicable in the
performance of research assessment, is accompanied by a short content
analysis in regards to the most common terms related to research assess-
ment in the existing national legal data bases.
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Content analysis
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Austria places a clear focus on technologies, and it can be assumed that the
research assessment system has a positive effect on the country’s economy.
Proof of this are commonly used terms such as ‘implementation; efficiency;
development; economy-related services, sustainability’. The high share of
resources provided by the business also contributes to the positive impact
on the innovation ecosystem. Naturally, the political significance of these
documents is clearly visible through commonly used terms such as research
quality, objectives, financial instruments, and curating bodies.

3.2. The Netherlands

Regulatory framework

The research assessment at universities in the Netherlands is regulated by
the Higher Education and Research Act, and it is jointly performed on
a six-year basis by three institutions: the Association of Universities in
the Netherlands (VSNU), the Dutch Research Council (NWO), and the
Royal Netherlands Academy of Arts and Sciences (KNAW). They prepare
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a Strategy Evaluation Protocol (SEP), which must be followed during each
upcoming period.

An executive board, which consists of representatives of each university
and the authorised organisations NWO and KNAW, decides which year the
respective research unit is going to be assessed - institutions, departments,
research groups, clusters, etc. The research unit is assessed in relation to the
declared targets and the strategy, if there is one. The assessment supports
organisations to improve the quality of their research and there is a focus
on its benefit for the public.

Funding

Public universities and colleges receive block funding based on the number
of research position awarded, including doctoral ones. They are free to
decide how to use these funds in order to meet the costs for their ordinary
activities: staff, equipment, and student accommodation. In addition, the
government provides universities and colleges with subsidies for scientific
research.

The grants from the government are not the only source of funding
for universities and colleges. They receive financial support on a project-
competition basis from the Dutch Research Council (NWO), local and
international institutions, and not-for-profit organisations.

Criteria

The main document which forms the basic assessment represents a self-
evaluation methodology prepared by the respective research unit. In addi-
tion, an assessment based on an on-site visit of the assessment team is
prepared. There are three main criteria for the assessment of the research
unit: (1) quality of the scientific research, (2) societal relevance, (3) viability.

As regards the quality of the research, it is monitored on an international,
national, and, if appropriate, regional level. Research significance, academ-
ic prestige, and leadership in the relevant field are accounted for. The
assessment is defended through a narrative reasoning by providing suitable
evidence. The assessment protocol follows the guidelines of the Declaration
on Research Assessment, adopted by the evaluating institutions.

The research assessment also reflects the societal relevance of the re-
search and the commitments undertaken in economic, social, cultural,
and any other relevant aspect. A lot more time is needed for the purpose
of assessing the social impact; therefore in some cases the assessment
can only reflect achievements from a previous period. Where possible,
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the connection between teaching and scientific research is examined. The
key scientific findings and achievements and the subsequent changes are
described in a narrative form.

The viability criterion evaluates to what extent the targets of the research
unit are scientifically and socially relevant, and it places a focus on whether
the plans and resources are adequate in relation to the strategy applied.

Additional or specific criteria are the following: (1) open science, (2) doc-
toral training policy, (3) academic culture, and (4) human resources policy
in accordance with the Strategy Evaluation Protocol 2021-2027. These
provide clarity as to how scientific research is performed and how the re-
search unit is managed. The specific criteria are not examined individually
but adapted to the main ones. In addition, the evaluating team has the right
to decide to what extent each indicator is suitable for the specific case.

The following criteria are also assessed:

+ Adherence to the ‘Open Science’ principles. It is assessed to what extent
different stakeholders are included in the preparation and implementa-
tion of the strategy of a given research unit and to what extent the
researchers are actively communicating with colleagues and public rep-
resentatives. Subject to assessment are the storing of research data, the
accumulation method, and the availability of materials and publications
with an open access. Even if the research unit is not following the
open science principles, the panel evaluates the plans for their future
implementation.

+ Subject to evaluation is the research unit’s policy on the training of
PhD students, the teaching methods, and the existence of a functioning
quality and control system for this activity. The content and the structure
of doctoral programmes, the candidate selection methods, the enrolment
and tutoring, including how students are guided towards the labour mar-
ket, the number of successful PhD candidates, and their career prospects
and success are presented.

« Academic culture - the social security and the inclusion of the academic
staff, research integrity, and the methods for creating such an environ-
ment are assessed.

« Human resources policy in accordance with the main assessment criteria
- it accounts for the presence of cultural diversity in respect to gender,
age, ethnic, and cultural origin, for the field of work, and for future ac-
tion plans in relation to this topic. Units provide information about their
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selection, training, career development, awards, and incentives policy
(SEP 2021-2027).

The Royal Netherlands Academy of Arts and Sciences (KNAW) believes
that the quality of research cannot be assessed solely on the basis of
research publications and citation impact, because this approach is very
unsatisfactory for a lot of research fields and the standard assessment meth-
ods do not reflect important aspects of research fields such as designs,
software in construction disciplines, or books and articles in Dutch which
are not included in the citation statistics.

In the wake of the proliferation of quantitative research assessment, prominent initiatives call for an
increased focus on practices of responsible research evaluation. These focus on producing research
metrics or indicators that adhere to certain principles such as transparency and diversity.

Petersohn et al. (2020)

Content analysis
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The Dutch documents address socio-economic needs (culture, public,
open, support) and place a focus on the high quality of research (quality),
the research itself, financial instruments and incentives systems, and a clear
link with the educational process, including doctoral training.
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3.3. Czech Republic

Regulatory framework

The research system in the country is regulated through the 2019-2030
National Innovation Strategy and the Act on the Support of Research and
Development of Public Funds (ACT No. 130/2002 Coll. on the Support
of Research and Development from Public Funds). Through the 2019-
2030 National Innovation Strategy of the Czech Republic the government
approves the national priorities of scientific research, experimental devel-
opment, and innovations. The law in support of R&D defines the forms of
research funding, the state authorities responsible for the financing, and the
procedures for the allocation and use of the funds. In addition, there are a
number of by-laws.

The assessment of the activities conducted by state universities in the
field of science and research is performed on the basis of the methodology
of the Research, Development, and Innovation Council Department in
the Czech Republic (last update in 2017). According to some researchers
(Hasprova et al., 2018), the assessment process is complicated and often
unpredictable. The conditions for assessing research results often change
retroactively, the application of this methodology is limited only to the
territory of the country, and it is difficult to ensure benchmarking. Accord-
ing to the authors, the main disadvantage of this assessment practice is
its instability or the retroactive change of rules, but also the fact that
the assessors can apply a subjective approach. Since the assessment also
includes publishing activity, the number of publications increases, but their
quality is questionable.

The Methodology for Evaluating Research Organisations and Research,
Development, and Innovation Purpose-tied Aid Programmes started being
applied after 2017. It aims to:

« accumulate information about the quality management of R&D at all
levels and the subsidies foreseen in the longer term, which support a
conceptual development of research organisations;

« establish a level of efficiency in the spending of public funds;
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« support an increase in the quality and the international competitiveness
of R&D;
« guarantee the accountability of stakeholders in R&D.

Funding

The Czech Republic actively encourages scientific research, developments,
and innovations through various financial instruments. They are admin-
istered by different national institutions (Ministry of Education, Youth and
Sport, Ministry of Industry and Trade, the Czech Science Foundation, and
the Czech Technology Agency) or targeted EU financial instruments. Vari-
ous incentives related to the development of R&D are applied in specific
cases.

The Czech Science Foundation (also known as the Guarantee Agency
of the Czech Republic, GA CR) supports research with a strong potential
for achieving results with a high research quality, international research
cooperation in the field of fundamental research, professional development
of researchers from an early stage, and the efficient use of funding.

A number of incentives are offered in the country. For example, tech-
nological centres can receive investment incentives if they meet certain
conditions.

Criteria

Research assessment is performed every 5 years and analyses the different
missions of research organisations, their results, their impact, and their
prospects. The specifics of various fields are accounted for and the insti-
tutions are assessed in a national and international context through inde-
pendent expert assessments. Subject of analysis is also the way in which
public funds, which are reserved for institutional development, are alloc-
ated. The research assessment is based on several main principles, which
include a differentiation on three levels of management, the classification of
institutions in three segments (universities, institutes of the Czech Academy
of Sciences, research units of organisations), and an assessment of the
quality, which suggests a bibliometrics analysis and on-site visits by the
institutions.
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Professional and expert panels composed of both Czech and foreign experts have been established for
peer-review evaluations and to assess the quality of results ... This approach was recommended by
the international audit of research, development, and innovation in the Czech Republic carried out
by Technopolis Group in 2011.

Good (2015)

The criteria applied are as follows:

Social importance:

social importance / social benefit, which has been achieved through the
work of the unit subject to evaluation (usually preceded by a self-evalu-
ation);

applied research projects (the unit subject to evaluation presents up to
five of its most significant applied research projects conducted during the
reporting period, and they present the results achieved or the potential of
the project for practical implementation);

results from other applied research;

cooperation beyond the academic environment, including with business
structures and transfer of technologies;

recognition among the research community;

actions aimed at promoting the research of the unit subject of evaluation.

Viability — this criterion assesses the research environment and the quality
of management and internal processes of the university or the unit, as
follows:

organisation, control and support for research activity;

availability of PhD programmes;

national and international cooperation and mobility;

human resources and career;

structure of financial flows which support research, availability of a
strategy for attracting funds through implementation of projects of a
different scale;

start-up development strategy;

availability of research infrastructure and its quality;

good practices applied in research.

Strategy and policy - this criterion assesses:

the mission and vision for research development;
the strategy and objectives for research development;
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« instruments for the implementation of the research strategy;
« research examined in a national and international context.

Content analysis

Fianoroi e Hesedolagy/zz

Source: Authors’ own elaboration.

The analysis of the documentary data base in the Czech Republic shows
that there is a significance attached to the innovation system, the method-
ological approach, financing, and research and development, but there is
a clear interest in international scientific research. The funding of technolo-
gical activities is also one of the political interests of the state. Some of the
priority terms, incorporated in its documents, are also quality, institutional
structure, and organisations which curate research.

3.4. Hungary

Regulatory framework

The main document which regulates research development is the Research
and Innovation Development Strategy. Its main objectives are as follows:
to encourage research groups which conduct research according to interna-
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tional quality standards, to accelerate international research integration, to
support knowledge-intensive SMEs, etc.

The authority responsible for the development and implementation of
the research policy is the National Research, Development, and Innovation
Office (NRDIO). It is an independent organisation which is not under the
control of a particular ministry, which differentiates it from the practice in
other European countries.

In 2016, the European Commission published an expert assessment of
the R&D and innovations system in Hungary. It states that in order to im-
prove the achievements and the competitiveness of the Hungarian research
system a focus should be placed on project and competition-related fund-
ing due to the existing structural weaknesses in the funding of the research
system until now (European Union, 2016). This required the establishment
of a new administrative structure to coordinate policies promoting research
and innovations development.

Funding

State funding of scientific research in Hungary is provided by the National
Research, Development, and Innovations Fund (NRDI Fund).

The main sources of funding for the Hungarian research system are:

« the National Research, Development, and Innovations Office (NKFIA),
which consists of two funds: Research and Technological Innovation
Fund (KTIA) and Hungarian Scientific Research Fund (OTKA);

o structural funds through their operational programmes and targeted
schemes.

In Hungary, more than half of the funds for research and development are
provided by the private sector (reaching 53 % in for 2018); the funds from
the public sector represent approximately one third of the total amount of
expenses. Private companies are the main innovators, over 70 % of the
funds for research and development are absorbed by them. Higher educa-
tion institutions and research institutions receive 13 % of the funds for R&D
(Moldicz, 2020).

In 2020, NRDI was divided into two parts. The Research unit finances
community-oriented research projects and programmes in support of high
achievements in higher education and research institutions and of individu-
al researchers. The Innovations unit supports business innovations and
market-oriented research; the cooperation between the business and aca-
demics is supported through different investment programmes.
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The National Research, Development, and Innovations Fund assess the
project proposals which are announced based on a multi-phase evaluation
system in accordance with its regulatory framework.

Criteria

The assessment criteria for the results of individual researchers are defined
pursuant to decree No. 395/2015. Based on the decree, the employees at
higher education institutions undergo a regular efficiency evaluation. The
applicable evaluation criteria analyse:

« educational and research results;

. other activities related to educational activity, such as supervision of
dissertations;

« publication and patenting of results from research;

« promotion of science and participation in conferences with a guarantee
for publishing the articles approved for the report;

« visibility on international data bases;

o funds attracted for the purpose of conducting research;

« active contribution towards the development of young and gifted schol-
ars and doctoral studies;

« results from students’ evaluation of the study process;

« public activities.

Researchers from higher education institutions are not evaluated based on
their public impact, the commercialisation of results from research, and
entrepreneurial activities. No incentives for engaging in industrial particip-
ation or the transfer of technologies are offered.

Researchers working at the institutes of the Hungarian Academy of Sci-
ences are evaluated based on procedures and criteria determined by intern-
al regulations, whereas the common standards for university employees do
not apply to them.

.. most importantly, the experts tasked with evaluating individual researchers’ performance should
look behind the curtain and examine the qualitative aspects of researchers’ publications.
Csomds (2021)
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Content analysis

The review of the documentary data base in Hungary has found that im-
portance is attached to activities related to innovations, standards, funding
and financial instruments, and science and research, but also to efficiency
and implementation method. This also corresponds to the new vision of the
country aimed at improving the innovation ecosystem.
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Source: Authors’ own elaboration.

3.5. Bulgaria

Regulatory framework

Due to the diverse national innovation system which covers universities,
two national horizontal research structures, both of which function under
a specific law - the Bulgarian Academy of Sciences (BAS) and the National
Centre for Agrarian Science (NCAS) - research institutes which are part
of different ministries, and research-based companies, there are a number
of legislative acts adopted in the country: Promotion of Research Act,
Higher Education Act, 2017-2030 National Research Development Strategy
of the Republic of Bulgaria, Bulgarian Academy of Sciences Act, the Law
and structural framework of the National Centre for Agrarian Science, and
the Ordinance on the conditions and procedure for assessment, planning,
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allocation and spending of the funds of the state budget for the purpose of
financing the ordinary research or artistic activity of state higher education
institutions. Each year, an assessment of the results from the research or
artistic activities of higher education institutions is performed, and based
on this assessment the funds for research in state higher education institu-
tions are allocated.

There are also rules for the assessment of scientific research, applicable
to higher education institutions and two horizontal research organisations
(BAS and NCAS), but there are still no sustainable and systemic results
from the assessment for a longer monitoring period because the initiative is
part of a pilot project and is only implemented for one year.

The European Commission supported the country through a new assess-
ment instrument, PSF, in the years 2015-2018. This mechanism allowed
for the performance of a summative analysis of the state of the national re-
search system, and important recommendations and proposals were made
for improving the research ecosystem (Vutsova et al., 2021).

It is good that the strategy mentions the need to involve foreign researchers in an objective accredita-
tion ... a European assessment is required — one which is performed by universities which are more
advanced than the Bulgarian ones.

Dichev (2020)

Funding

The funds for research promotion are provided by the state budget and
by other sources in line with the targets and priorities established in the
National Research Strategy. The state provides the funds for the implement-
ation of national research programmes and projects and supports the cre-
ation of a research infrastructure and the access to electronic research data
bases.

The National Research Fund is the second financial source for support-
ing scientific research. Additional sources of funding are operational pro-
grammes under the Structural Funds, European Programmes as framework
programmes (Horizon 2020, Horizon Europe, COST), other initiatives
which support scientific research and innovations (INTERREG, Central
and East European Initiative, etc.), programmes promoting bi-lateral re-
search cooperation, etc.
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Criteria

The assessment criteria systems of the individual research organisations are
similar but not entirely identical. An independent external assessment -
although not comprehensive — of universities is carried out by the Nation-
al Evaluation and Accreditation Agency and also through the university
ranking system, which includes a research assessment component. BAS and
NCAS are assessed internally and independently, while the other research
institutes do not have a structured assessment system. In this sense, Bul-
garia does not have a uniform research assessment system.

The criteria which are most frequently applied to different research
structures cover the following assessment groups:

o Bibliographical (publications, including monographs, share of publica-
tions in co-authorship with institutions in other countries, independent
citations visible in international data bases).

o Patents and useful models (registered patent applications and a list of
registered patents extracted from international data bases according to
the up-to-date list of the organisations which are subject to evaluation).

« Funds attracted (under national and international programmes/projects,
contracts with Bulgarian or foreign enterprises and/or organisations, li-
cense agreements with companies/agricultural producers for the purpose
of creating intellectual products).

+ Results with regards to the academic development in Bulgaria (successful
defence of dissertations, including the acquisition of an academic title as
‘doctor of sciences’, availability of an up-to-date strategy for the research
development of the organisations).
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Part of the recommendations under the Policy Support Facility (PSF)

« We recommend the adoption of a broader view on the term ‘quality’ with regards to research, and
also, by taking into account the importance of research for the industry and society, to perceive it as
inherent to the concept of ‘quality’ of the research and in the case of ‘targeted’ fundamental research.
« We recommend making the necessary corrections in the assessment methodology before using it for
the allocation of institutional funding for research. Significant improvements are needed, especially
in the approach towards the normalisation of data according to research fields, the definition of
indicators and the definition and the differentiation of data sources.

« The current use and design of the scientific impact’ indicators should undergo a thorough review. It
is our opinion that the use of indicators based on the journal impact factor (JIF), and the h-index, is
ill-advised. We recommend that these indicators be excluded from the assessment methodology.

« We recommend to the Bulgarian authorities to review the practice abroad and to apply foreign
professional practice on a wider scale. We especially recommend to look for the support of experts on
bibliometrics for the purpose of designing citation indicators.

« We recommend developing an assessment system which will ensure uniform impact of indicators
in the calculation of evaluations according to assessment criteria, as well as an improvement of the
strategic value of the results from the assessment and transparency of the assessment process.

Peer Review of the Bulgarian Research and Innovation system, 2015 under the Horizon 2020 Policy
Support Facility

Since the beginning of 2022, the Ministry of Education and Science initi-
ated a redesign of assessment criteria towards research quality. The main
impetus is given upon the quantitative criteria, and severe debate was
started this year.

Content analysis

Source: Authors’ own elaboration.
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In the national strategic documents, Bulgaria places a clear focus on nation-
al criteria, which is related to national policy, publications, and science
and research; the importance of organisations curating research is also
evident. Interestingly enough, concepts such as ‘innovation system’ and
‘technologies’ are almost absent.

3.6. Poland

Regulatory framework

The main regulatory framework in Poland includes the Higher Education
and Science Act, also known as the Science Constitution, or Act 2.0, adop-
ted in October 2018. The Act imposes significant changes in the research
system: it creates better conditions for research and didactic achievements,
ensures the sustainable development of the academic centres in the whole
country, introduces doctoral schools, and provides universities with the
suitable tools necessary for an efficient management. Research is in line
with the national strategy, the Strategy for Innovative and Efficient Eco-
nomy - Dynamic Poland 2020, in force for the 2013-2020 period, and
with the Programme for the Development of Higher Education and Science
for the years 2015-2030. The following four main measures are foreseen
according to this last programme:

« increase in the quality of training at higher education institutions, which
should be adapted to social and economic needs;

« improvement of the quality of the research conducted at national re-
search institutions;

« reforms in the organisation, management, and funding of higher educa-
tion and science;

- a more tangible impact of research on the social and economic environ-
ment.

The data about the results from the activities of Polish researchers and
higher education institutions are collected through an integrated system
(Information System on Higher Education - POL-on) (Euraxess Poland),
created in 2011 in order to guarantee real accountability and transparency
with regards to the efficiency of public spending for science and education.
The main participants in the national innovation system are universities
and research institutes, but also commercial and not-for-profit companies
of different sizes. There are over 400 public and private universities in
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Poland, and the national research system also includes the following insti-
tutions: National Agency for Academic Exchange, National Centre for Re-
search and Development, and National Science Centre (Ministry of Science
and Higher Education, Poland).

Funding

Research funding is mainly provided through the state budget in the form
of statutory funding and grants. They are primarily granted to institutions
of the Ministry of Education and Science depending on the results from the
national assessment which is performed every 4 years. The level of funding
depends on the category awarded to the institution.

Block subsidies for university departments amount to around 10 % of
their annual budget, while for fundamental and applied research institutes
it is up to 30 % of their annual budget.

The National Centre for Research and Development finances the im-
plementation of national and international programmes, including stra-
tegic programmes, which implement the state research and innovation
policy. The centre allocates funds under operational programmes for the
2014-2020 financial framework: Operational Programme ‘Smart Growth’
(SG OP), Operational Programme ‘Knowledge Education Development’
(KED OP), and a beneficiary under Operational Programme ‘Digital Po-
land’ (PO PC).

The Polish National Agency for Academic Exchange (NAWA) funds
activities related to the process of internationalisation in Polish higher
education institutions and research institutions, and it supports the estab-
lishment of international partnerships, capacity-building, and the creation
of the relevant organisational infrastructure.

The National Research Centre supports fundamental research; it funds
research projects implemented by researchers and/or research teams and
post-doctoral internships and provides PhD scholarships.

Additional funds are attracted from European structural funds and
framework programmes for research and development: Horizon 2020, Ho-
rizon Europe, and other European initiatives.

Criteria

Research assessment focuses on four basic criteria: research and artistic
achievements (for example, monographs, journal articles, patents), research
potential, material effects from the research (for example, external finan-
cing) and other effects/results from research, and a few specific elements
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(‘accents’) presented by the unit which is subject to evaluation (Kulczycki
et al., 2020). Publications (national and international) account for 60 to
80 % of the total research efficiency of the unit which is subject to evalu-
ation. The number of citations, however, especially international ones, do
not have a significant impact. Apart from publications, data about several
other parameters are collected for assessment purposes (Korytkowski &
Kulczycki, 2019).

The assessment criteria also include:

« a selected number of publications presented by the research unit and
their authors;

« alimited number of research books;

« editorial participation in research editorial teams;

« articles in science journals, indexed in JCR or ERIH;

« recognised patents (patent applications are not taken into account in the
assessment).

Content analysis

Based on the documents in Poland, apart from the main terms related to
research, the following stand out: research quality on a European level,
scope, targeting, institutional structure, funding, including private, and the
tools for that; also a correlation between the educational process and the
regulatory framework was established. There is no clear focus on innova-
tions or technologies, but there is one on the development and the role of
business as represented by company structures of a different calibre.
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3.7. Lithuania

Regulatory framework

The main law in Lithuania which regulates research is the Law on Higher
Education and Research (2009, updated as of 2017). There is also the
Research and Innovation Smart Specialisation Strategy, and the Guidelines
for the evaluation of research and experimental development and artistic
activities of Lithuania, approved by the Ministry of Education, Science, and
Sport, are also covered by the regulatory framework. The institution which
prepares recommendations on the development of national research and
higher education, monitors and analyses their condition, and participates
the implementation of various policies is the Research and Higher Educa-
tion Monitoring and Analysis Centre (MOSTA). In addition, there are a
number of by-laws regulating the functioning of the research system in the
country.

Lithuania applies a dual research assessment system:

o annual, which is based on statistics of the results from research in terms
of publications, patents, and other applications, and
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- an international reference assessment, which is qualitative and is entirely
performed by international experts every five years.

Funding

The Ministry of Education, Science, and Sport funds higher education in-
stitutions and research institutions on the basis of the results from the as-
sessment, which is performed every 5 years. 60 % of the funds for research
are allocated according to the quality parameters of a comparative expert
assessment, and the remaining 40 %, according to the quantity indicators of
the official assessment. Funding according to this assessment model has
been provided to research and educational institutions since 2019.

Criteria

The criteria system in Lithuania consists of three types of criteria:

« quality of the scientific research — which is assessed in a given research
field or group of research fields;

« economic and social impact — which is assessed only in the field of the
research;

« potential for development.

Data which have to be provided depending on the research field include:

1.  List of the best results from the research;

2. List of the best reports presented at conferences abroad;

3. List of the most important national and international awards for re-
search and development received;

4. Data about PhD students;

5. List with the results from research which have had the biggest social
and economic impact, and the requests for R&D by the business sector
(both Lithuanian and foreign);

6. List of the most important participations of researchers representing
the unit which is subject to assessment, in working groups or panels
created by state authorities, state or municipal institutions and organ-
isations, and companies;

7. List of the consultations provided by the unit which is subject to
assessment to the public or economic actors;

8. List of the most important research conferences and events organised
by the unit, which is subject to assessment;
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9. List of the most important memberships in editorial teams of science
journals by researchers representing the unit which is subject to assess-
ment;

10. List of the most important memberships in international working
groups and associations, participation in international expert groups,
etc. by researchers representing the unit which is subject to assessment;

11.  List of the most important results from the promotion of science.

Content analysis
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Source: Authors’ own elaboration.

The main focus in Lithuania is placed on research development on an in-
ternational level, its quality, funding, and the institutional environment. Re-
search is examined in the context of economic results. Interestingly enough,
the organisations curating this activity are missing from the priority terms.

3.8. Slovenia

Regulatory framework

The main documents relating to the performance of scientific research in
Slovenia are the Resolution on the Strategy for Research and Innovation
in Slovenia, completed in 2020, an Open Access Strategy and a Road
Map for Scientific Research Infrastructure, a 2021-2030 Research Strategy,
the Scientific Research and Development Act, a Decision for the establish-
ment of a public research agency of the Republic of Slovenia, a National
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Research and Development Programme and the creation of a European
Research Area, and a Guidance on (co)funding and assessment procedures
for scientific research and monitoring of the implementation of scientific
research. The Resolution on the 2021-2030 Scientific Research and Innova-
tions Strategy in Slovenia is due to be adopted.

The Ministry of Education, Science, and Sport, the Slovenian Research
Agency (ARRS), and the Research and Technologies Strategic Council are
responsible for the development and coordination of the research policy.
The Research Agency is an independent organisation for public funding
and provides tools which allow for a stable funding of scientific achieve-
ments.

Funding

Research funding supports the following types of research:

o research programmes;

« fundamental, applied, and doctoral research projects;

+ training of young researchers in research organisations;
« international cooperation in the field of research;

o attracting recognised foreign researchers.

Research and development funding is provided through the state budget
and from other sources in line with the objectives and priorities indicated
in the Research and Innovations Strategy. Institutions participating in the
provision of funds are the Slovenian Research Agency, the Slovenian Public
Agency for Entrepreneurship, Innovation, Development, Investment, and
Tourism, and the Slovene Science Foundation. In addition to national
funds, funding under operational programmes through European Structur-
al Funds is also provided.

Criteria

The assessment criteria system includes:

o funds attracted for the implementation of projects requested by busi-
nesses;

o funds attracted from projects financed by the EU and other international
organisations;

o funds acquired through national or municipal budgets;

« number of new products, technologies, services, or concepts with an
innovation potential and which have been developed or implemented in
local or foreign companies;
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« number of international patents applications and number of acquired
patents;

« funds acquired through the transfer of copyrights on technologies or
patents, samples or a specialised one-of-a-kind product/system and tech-
nological demonstrations;

« publication of a research monograph by publishers recommended by the
agency;

« articles in impact factor journals.

The Slovenian model of research evaluation needs to be understood in light of the specific challenges
which small research communities face and of its specific historical background. It is hence relevant
that the bibliometric system affords certain advantages in terms of objectivity and transparency in a
situation where research funds are limited and where consistent quality review by peers, domestic or

international, is difficult.
Hojnik (2019)

Content analysis

A similarity with the terms used by Austria is observed in Slovenian doc-
uments. Apart from the compulsory presence of research, funding, and
funding instruments, criteria, organisational/institutional environment, the
role of technologies, and patent activity, which contribute to the country’s
economic development, is also evident.
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The countries which are subject to this study are examined and compared
based on the main factors which influence the innovation ecosystem: regu-
latory framework, funding including incentives, and the existence of a sys-
tem for ensuring accountability to the society, i.e., assessment procedures
and main assessment indicators. Table 4.1. presents these key factors. It
clearly shows the differences which indirectly characterise the status of each
country as an innovator.

Table 4.1: Key factors of the national innovation ecosystems

Country Regulatory framework Funding Assessment Criteria
=
o=
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5 | 2| 5% |: |E £ & 25| &
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5 £ = © ©
- =
jan
Austria M| o yes ] @ | bigeer share of = -
private funding
Bulgaria “ A no ™ [ bigg@r shar§ of o} =
public funding
The Czech vl vl relatively ol = = o
Republic coordinated comparable
[l [l ol Il bigger share of [l [l
Hungary yes private funding
Lithuania i vl relatively [l ) bigger share of [} [}
coordinated public funding
Netherlands o) [ yes [} [ bigger share. of [ M| o
private funding
Poland [} ) yes ] ] comparable ) v
Slovenia M| ™ yes 4] 4] comparable ) [}

Source: Authors’ own elaboration.

Based on the above, each country works with a different volume of legal
documents, general and specific (e.g., special laws), but part of them is not
coordinated with the remaining relevant documents due to the fact that
community research policy is a horizontal one, and there is no obligation
for full synchronisation. In some countries given documents are the result
of an accidental initiative. In all of the countries studied, funding consists
of both public and private sources; however, the ratio between the public
and the private sources varies significantly per country. A significant share
of private investments is observed in Austria and the Netherlands. The
criteria system applied also varies per country. Additional criteria, apart
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from the basic ones, are applied in the Netherlands, while in Austria it is
not compulsory to consider all of the indicators of the criteria system.

4. Main research assessment indicators influencing the innovation ecosystem

The next section presents various dissections of comparisons between the
research assessment systems of the individual countries, and different as-
pects are visualised. National practices are compared with a focus on the
criteria used. The participation of the countries in the Seventh Framework
Programme and Horizon 2020 is discussed, both in terms of the number
of projects supported and in terms of the funding share; such data demon-
strate the ability of research organisations to attract external funding, which
is a clear evidence of their research capacity and competitiveness.

Figure 4.1 illustrates the diversity of indicators which are applied in the
research assessment of the individual countries and shows their relative
significance.
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Source: Authors’ own elaboration based on national documents.

Figure 4.1: Number of indicators which are assessed in research assessments”
Source: authors

The significance of human resources is more clearly defined as an indicat-
or with impact in the old Member States (the Netherlands and Austria).

17 Yellow: number of bibliometric indicators; green: number of human resources indic-
ators; red: number of infrastructure indicators.
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In the Czech Republic, Austria, Slovenia, and Hungary the existence of a
contemporary research infrastructure also plays an important role. In Po-
land, there is a relative balance between the three categories of indicators
under review, and only in Bulgaria there is a distinct inclination towards
bibliometrics. Despite that, the national standards in Bulgaria only imitate
what ‘in the West’ is understood as bibliometrics; thus an article in a top-
ranking journal equals three reports at local conferences, which publish all
of the proceedings. Bibliographical criteria receive the least attention in the
Netherlands and Austria, but they are included in the quality assessment.

The functioning of the assessment system through the prism of the
number of indicators, which is relevant to the size of the markers, is illus-
trated in Figure 4.2. This is a comparison of relatively aggregated indicators
allocated in several main groups.

7 A XA 3
1> bi{g { S s ©2022 TomTom
Source: Authors’ own elaboration based on data from Innovation Scoreboard.

Figure 4.2: Research assessment (based on groups of indicators)!®

The new Member States (Bulgaria, Hungary, and Slovenia) apply more
indicators compared to the EU-15 countries. This can be explained with the
lack of a systemic and holistic assessment practices and a search for the
most suitable one; so this characteristic can truly reflect the up-to-date state
of the research system.

Figure 4.3 shows the impact of the different categories of indicators; the
size of the markers corresponds to the impact of the bibliometric indicators.

18 Yellow: number of bibliometric indicators; green: number of human resources indic-
ators; red: number of infrastructure indicators.
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®

HUMAN RESOURCES

RESEARCH / INNOVATIVE INFRASTRUCTURE

Source: Authors’ own elaboration.

Figure 4.3: Distribution of the categories of research indicators according to impact

Slovenia and Bulgaria attribute the highest level of importance to biblio-
metrics, but Slovenia ranks high the availability of a modern research
infrastructure. In Lithuania, the quality of human resources is especially
important, while the other countries maintain a relatively good balance
with regards to the importance of the individual criteria. Austria and the
Netherlands do not consider bibliometrics as especially important indicat-
ors.

Figure 4.4 illustrates the significance of the different categories of indicat-
ors used in the performance of research assessment in the countries under
review. Bulgaria’s preference towards bibliometrics is evident, but we need
to note once again that these do not necessarily reflect quality. Years ago,
Romania managed to increase the quality of Romanian research thanks to
well-formulated bibliometrics, incentives, and sanctions related thereto.
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ms HUMAN RESOURCES == INFRASTRUCTURE

Source: Authors’ own elaboration.

Figure 4.4: Level of importance of different indicators

As is illustrated in Figure 4.5, we observe a declining relationship between
the assessments and the results for the criterion bibliometrics.
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INETHERLANDS

AVERAGE NORMALLIZED VALUES OF THE
NUMBER OF SCIENTIFIC PUBLICATIONS AMONG
THETOP 10% MOST CITED

NUMBER OF BIBLIOMETRIC INDICATORS EVALUATED

Source: Authors’ own elaboration based on data from Innovation Scoreboard.

Figure 4.5: The link between assessment and results for bibliometrics

There was a search for a link between the importance of bibliometric indic-
ators and their impact on researchers’ publication activity. Our study ana-
lysed the link between the number of the bibliometric indicators applied
and the average normalised values of the number of articles in the 10 % of
the most cited.

Regardless of the focus which Bulgaria places on bibliometrics, the coun-
try has the lowest number of cited articles in comparison to the other
countries. The opposite trend is also observed: both Austria and the Neth-
erlands, where the importance of bibliometric indicators is the lowest, are
best positioned in terms of publication activity. One plausible explanation
of this state of affairs lies in the specific academic culture. In Austria and the
Netherlands, the underlying expectation is that a quality paper with new
ideas and concepts would be referenced and its authors would be credited.
In Bulgaria the culture is a bit different. Even the PhD students might not
refer to papers of their advisors'®. Ideas are often borrowed as one’s own,
and citations would rather be on empirical data instead of conceptual ideas
or purely on personal relationships (you cite a friend even if the source is

19 This was prior to the introduction of minimal citation requirements for career devel-
opment. After that a huge influx is observed.
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not relevant to the study). This directly undermines the importance of the
‘human resources’ factor.

Figure 4.6 illustrates the dependency between the impact of the indic-
ators which evaluate human resources and the level of employment in
knowledge-intensive sectors.

UTHUANIA

EMPLOYMENT IN
KNOWLEDGE-INTENSIVE ACTIVITIES

NUMBER OF HR INDICATORS EVALUATED
Source: Authors’ own elaboration based on data from Innovation Scoreboard.

Figure 4.6: Dependency between the number of HR indicators and the employment in
knowledge-intensive industries

There is no clear link which can be applied to all of the countries subject
to the analysis. As was observed, there is a clearly defined relation between
these indicators in the Netherlands, and we see a certain dependency with
regards to the indicators studied in Austria and the Czech Republic, but,
at the same time, a discrepancy between both comparable indicators in
Lithuania. As for Bulgaria, a clear focus on the importance of human
resources is lacking, and, respectively, there is no clear trend with regards to
the employment in knowledge-intensive sectors.
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Figure 4.7: Scientific publications among the top 10 % most cited relative to EU in 2014

As concerns the citability of research publication in the top 10 %, Austria
and the Netherlands are the leaders. An increase for this indicator is ob-
served in Slovenia, which remains a level above the other countries re-
viewed here. For most of them there has been a moderate increase over the
years. Regardless of the efforts in relation to the research assessment with a
focus on bibliography, Bulgaria has the lowest share of articles among the
most cited ones. It is evident that the old Member States, which have a more
open assessment system, remain at the top and continue keeping this trend.
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Figure 4.8: H-index per country, 2020

The countries with the highest H-index are again the Netherlands and
Austria. The other countries have relatively similar indicators. The data for
Bulgaria, which are not the most favourable, show that, despite having a
clear focus on the importance of bibliographical data and the introduction
of respective incentives, no notable progress is reported.
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Figure 4.9: Impact Relative to World

‘Impact Relative to World’ is an indicator published by InCites, Web of
Science. It reflects the impact of citations as a ratio to the average impact of
this criterion for the world over the last 5 years. According to this specific
criterion, the best positioned countries are once again the Netherlands and
Austria; Hungary and Slovenia have relatively good indicators, and Bulgaria
has the lowest ranking. The latter suggests that the criteria system applied
in Bulgaria has to be reconsidered.
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Figure 4.10: Employees in R&»D

Figure 4.10 reflects the trend with regards to the staff employed in R&D as
a percentage of the population in the work force equivalent to a full-time
job. Austria has the best indicators, followed by the Netherlands, which also
has higher indicators with regards to the H-index and Impact Relative to
World. A positive trend is observed in Hungary which, to a certain extent,
is related to the above-mentioned good indicators. The case of Slovenia
is interesting: despite having a lower H-index, it is better positioned with
regards to Impact Relative to World, but this is again relevant to the good
positions with regards to its research staff.
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Figure 4.11: Share of publications in the individual quartiles, 2020

Figure 4.11 above illustrates the share of journals for each country in the
individual quartiles of Scopus, where quartile 1 contains the most prestigi-
ous and cited journals, and quartile 4, the ones with the lowest citation
rate. The Netherlands again has the best indicators. Bulgaria occupies a
middle position in this ranking. Attention should be brought to the fact
that the push for publications in more prestigious international journals
further marginalises national journals, many of which are not indexed in
international data bases or have a low impact factor; consequently, they
are unattractive to domestic authors. It would be a good idea for the
responsible authorities involved in policymaking to balance the focus on
bibliographical indicators by introducing incentives for the development of
quality national science journals.

In specific sectors, though, you might have quite surprising results. Bul-
garian social science researchers and those in aesthetics and art criticism,

153



https://doi.org/10.5771/9783748937203-111
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

IV. omparing research assessment models on a national level

for instance?’, will feel under-represented in the global databases, but the
reality is that Bulgaria is ranked 12" by publications in category ‘art’ (by
searching art in Web of Science) in 2021 with results close to Germany and
Netherlands. This is since Art Readings, a journal, which publishes papers
from an annual conference, was included in Emerging Sources of Web of
Science.

Figure 4.12 shows that the countries with the highest share of publica-
tions in quartile 1, which contains the most prestigious journals in Web of
Science, are the Netherlands and Austria, followed by Hungary, Slovenia,
and the Czech Republic. The highest percentage of publications in quart-
ile 4 is typical for Bulgaria.
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Source: InCites, Web of Science, 2022.

Figure 4.12: Percentage of documents in journals from the individual quartiles of Web of
Science

The following figures examine the countries’ capability to attract financial
resources from EC framework research and innovation programmes.

20 Petar Plamenov (2017) is regarded one of the best national opera and ballet critics,
teaching and publishing in aesthetics fields with authoritative articles and books in
Bulgaria, but he has never published in outlets visible in Web of Science and Scopus.
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Figure 4.13: Share of the funds attracted under the Horizon 2020 programme

In Figure 4.13, the size of the markers shows the share of funds attracted
under Horizon 2020 against the availability of a modern infrastructure
and quality HR. The Netherlands and Austria are obvious leaders with the
highest share of funds attracted under the Horizon 2020 programme. The
most important success factor in those countries is the balance between
the significance of the individual indicators. Bulgaria has an extremely low
share of funds attracted, and only Lithuania has lower results, but the fact
that the latter has a smaller population and respectively a smaller number
of researchers than Bulgaria must be taken into account.

Figure 4.14 illustrates the funds attracted under two consecutive Horizon
2020 programmes and the 7% framework programme. The share of funds
attracted under the two framework programmes is comparable, and in both
cases Austria and the Netherlands once again have the highest share.
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Figure 4.14: Share of the funds attracted under the Horizon 2020 programme and the
7th framework programme

The portfolio of funds attracted is of great importance for a sustainable
research system, and a very convincing criterion for a well-functioning
system is the size of the funds attracted from the business. The criteria
applied in research assessment do not usually take into account the total
amount of funds attracted, and only some countries examine the funds
attracted per type of source.

Figure 4.15 illustrates the share of funds provided by the business in
comparison with the total amount of expenditures for R&D.

156



https://doi.org/10.5771/9783748937203-111
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

4. Main research assessment indicators influencing the innovation ecosystem

180.0

160.0
140.0

120.0

£ 100.0

80.0

60.0

40.0

20.0

0.0
2014 2015 2016 2017 2018 2019 2020 2021

== BULGARIA wws CZECHIA === LITHUANIA HUNGARY
s NETHERLANDS - AUSTRIA  ===== POLAND e SLOVENIA

Source: Innovation Scoreboard.

Figure 4.15: R&D expenditure in the business sector

Austria has the highest share of funds for R&D invested by the business.
The percentage of funds is calculated based on the average EU values in
2014, which are accepted as 100 %. An increase is also observed in the Neth-
erlands, while there is a decrease in Slovenia. There is no notable increase
in the Czech Republic and Hungary, but a positive trend is observed in re-
gards to the development of the innovation ecosystem. No positive trend is
observed in Bulgaria, and the lack of proactivity on the part of the business
predetermines the lack of visible intervention on the innovation ecosystem.
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Figure 4.16: PCT patent applications

Figure 4.16 illustrates the percentage of patent applications based on the
2014 EU average values. It is evident that the activity of the new Member
States is much lower than that of the Netherlands and Austria. In terms of
activity, Slovenia is, to a certain extent, an exception, but over the last three
years a decrease and an unstable behaviour with regards to this activity
have been observed. Bulgaria, Poland, and Lithuania show the lowest activ-
ity. Such results may be due to both a lack of understanding with regards to
the management of intellectual property products and a lack of proactivity
on the part of SMEs. The lack of incentives for increasing this activity is
also an important factor. The legal basis with regards to the storing and
management of intellectual products is harmonised and so the reason for
the low level of activity in those countries might be due to the low share
of R&D investments in the GDP. Inevitably, the lack of dedicated funds for
patent application and maintenance further worsens the situation.
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5. Participation in partnership networks

One of the signs for the system’s research capacity is the participation of
individual units in various partnership networks. In several editions of the
framework programmes there is a specialised tool called ERA_NET, which
stimulates and supports the creation and/or participation in this type of
networks. The tool supports only horizontal activities, and the specific
research of the participants is a contribution of their countries.

The number of international networks in which each of the countries has
participated is illustrated in Table 4.2. It shows only the networks created
within the Horizon 2020 programme.

Table 4.2: ERA-NET Partnerships under Funding Programme Horizon 2020

Country Partnerships

Austria 62
Bulgaria 22
Czech Republic 31
Hungary 31
Lithuania 29
Netherlands 71
Poland 64
Slovenia 39

Source: ERA-Learn, network information, https://www.era-learn.eu/network-information/networ
ks/view.

The Netherlands and Austria are once again the leaders in this respect,
while the other countries, with the exception of Poland, have a very low
number of participations in networks. Bulgaria has one of the lowest res-
ults. This can be explained with the lack of funding for research here (un-
der 1 % of GDP allocated to research) and with the decreased activity of re-
searchers with regards to applying for European financial instruments. The
countries which have a similar indicator actually share a similar issue. They
should, first of all, increase the competitiveness of their research teams
through different approaches; secondly, they should introduce specific in-
centives for participation in European initiatives (the existence of an in-
creasing number of national instruments which are less competitive consid-
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erably reduces the activity of researchers with regards to competing in
European initiatives).

Source: Cordis datalab — Collaboration network, https://cordis.europa.eu/datalab/datalab.php.

Figure 4.17: Partnership networks

The map in Figure 4.17 illustrates the networks established for cooperation
between individual organisations. The most saturated zones have a higher
number of participants in networks. As regards the countries subject of
this study, the Netherlands and Austria are the most active ones, followed
by Slovenia, while Poland, Lithuania, and Bulgaria show lower rates of
participation.

Those countries which have a well-developed innovation ecosystem do
balance their indicators without placing an unnecessary focus on bibli-
ometrics; instead, they emphasise the importance of having a modern
research infrastructure, human resources, open science and a broad port-
folio of financial income, without it being dominated by public funding.
Moreover, if these findings were juxtaposed to the countries’ ranking in
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terms of their innovation profile according to the European Innovation
Board, their position would largely confirm the conclusions made above.

Over the past decade, the aim of research assessment has supported the
management of research institutions and has ensured clear accountability
before the public. According to Jappe (2018), this function has one focus
for organisations, where an indicator-based assessment is implemented,
and another focus in the process for evaluating researchers. In many cases,
when the interpretation of individual indicators according to different dis-
ciplines is determined by external sources, such as scientometricians and
data providers, the standards for research achievements are not analysed
by experts in given fields (Szomszor et al., 2021). As regards research of
political or industrial interest, the usability and applicability are assessed,
not the academic references. Moed (2005) believes that the analysis of cita-
tions clearly distinguishes good and bad studies but is limited with regards
to differentiating between good and excellent ones. Citations increase over
time and at different rate with regards to individual disciplines, and they
are also influenced by cultural specificities (Szomszor et al., 2021). In most
cases, the research assessment pays attention to research achievements,
which in turn depend on the context in which they are studied (Nature,
2018). The indicators for novelty and usability of research also vary, but
they can be perceived in a very different way.

The entities implementing the research assessment should take into ac-
count the levels of international cooperation, the impact of local factors,
national specifics, and cultural traditions, and the analysis must include a
full set of data, not just momentary metrics (Szomszor et al., 2021). The
Institute for Scientific Information (https://clarivate.com/webofsciencegro
up/solutions/isi-institute-for-scientific-information/) relies on indicators
such as public expenses for research, patents, publications, citations, open
access, and the existence of an active international cooperation (Adams &
Rogers, 2021).
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