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Abstract. The issues of innovation and innovativeness have been addressed by a number of papers, both
theoretical and those including research results. However, there are few studies devoted to the analysis of factors
determining innovation. According to the Author, human resources are one of its key elements. This was the premise
for taking up reflections in this paper on innovation in the context of its main determinant, i.e. human resources.
Innovation is one of the most important directions of the Union’s policy and is supposed to be a basis of EU Member
States’ lasting economic growth and improvement of economic and social conditions. In view of the above, the paper
adopts the countries of the European Union as the subject matter of analyses and particular emphasis is given to
Poland. The paper’s main purpose is to assess the level of human capital — a fundamental element determining the
development of innovation — in Poland against the background of the European Union countries. The paper also sets
detailed objectives: an assessment of the innovation level in Poland against the countries of the European Union using
the European Summary Innovation Index (Sll) and the Global Innovation Index (Gll); an assessment of the level of
human capital in the context of innovation in Poland against the European Union countries using components of the
SlI; an assessment of the level of human capital in the context of innovation in Poland against the European Union
countries using components of the Gll; an assessment of the level of human capital in the context of innovation in
Poland against the European Union countries using components of the Human Resources for Science and
Technology (HRST) with its components. The research methodology involves statistical analyses. The paper uses
innovation-related indices (Sll, GIl and HRST) and their components allowing the measurement of the human
resources factor. The comparative analyses were based on descriptive distribution characteristics. Also, grouping of
countries was performed adopting the EU average as the classification criterion. The geographical scope of the
analyses includes 28 countries of the European Union (EU-28). The time horizon of the analyses covers the years
2010-2016. The year in which the European Commission presented the proposal of the Europe 2020 strategy was
adopted as the beginning of the analyses. The analysis of the development of the Sil and the Gl shows significant
diversification of the European Union countries in the level of innovation. The leaders include mainly the countries of
Northern Europe. A similar trend is seen when assessing the EU countries in terms of the development of the human
factor as a fundamental element determining the development of innovation. It is significant that most of the EU states
both in 2010 and 2016 were classified in the same groups specifying the level of innovation as well as the level of
human resources constituting a fundamental element determining the development of innovation. Polish economy
features a low level of innovation-related indicators as well as human resources indicators in the context of innovation,
both in comparison to EU innovation leaders and EU countries with a similar level of economic development, i.e. the
Czech Republic, Hungary and Slovenia.

Keywords: innovation, human resources for science and technology, EU countries, Poland.

Introduction. One can see in the 21st century a trend of shaping a new model far from the one based
on raw materials, physical labour and simple investments, i.e. a model based on knowledge developed
thanks to the intelligence of people and their energy, imagination and willingness to act that is the driving
force behind the technical, scientific and technological progress.

One of the key factors determining innovation and affecting economic development is human
resources, more broadly: human capital (cf. Dakhli, De Clercq 2004; Benhabib, Spiegel 2005; Ang et. al.
2011; Danquaha, Amankwah-Amoahb 2017). Innovation is the effect of people's activity (Pater,
Lewandowska 2015). It is heavily dependent on their knowledge, professional experience, skills and
qualifications (cf. Del Giudice et al. 2018). When doing a literature review, one can notice a small number
of publications addressing individual components determining innovation. This was the main premise for
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the paper to take up reflections on innovation in the context of its main determinant, i.e. human resources.

The literature features no single definitional approach to innovation or innovativeness (e.g. Barnett,
1953; Schumpeter, 1960; Drucker, 1992; Griffin, 2007, European..., 2012, p. 4 Schippers et al., 2012, p.
3; Tan, Nasurdin 2010; Birkinshaw et al. 2011; Hecker, Ganter 2013) both of the organization and of the
economy. In general, innovativeness means the ability to create broadly understood innovations. It
involves active involvement in innovative processes and undertaking activities in this direction
(Nowakowska, 2009). Within the framework of issues analyzed in the paper, it can be assumed that
innovation of the economy is the ability and willingness of economic entities to constantly search for and
use in economic practice the results of scientific research and research and development works, new
concepts, ideas and inventions, to improve and develop the used technologies of material and non-
material (services) production, to introduce new methods and techniques in organization and
management, to improve and develop infrastructure and knowledge resources. It should also be noted —
which is important on account of reflections contained in this study — that innovation is strictly related to
the resources held, but also to the ability to use them (Niedzielski, 2005, pp. 74-75).

Not only the definition approach, but also the measurement of innovation is a very complex issue that
arouses much controversy. It results from the multistage nature and complexity of the process of creating
and implementing innovative solutions. Therefore, a series of indicators included in collective indices is
most frequently used for the diagnosis and international comparisons of innovativeness of economies (cf.
Delgado-Marquez, Garcia-Velasco 2018; Roszko-Wojtowicz, Bialek 2017; Kudryavtseva et al. 2016).
They are used to construct rankings defining the position of a given country in terms of innovative activity
against other economies.

The paper's main purpose is to assess the level of human capital — a fundamental element determining
the development of innovation — in Poland against the background of the European Union countries. The
paper also sets detailed objectives:

1. An assessment of the innovation level in Poland against the countries of the European Union using
the European Summary Innovation Index (SlI) and the Global Innovation Index (Gl).

2. An assessment of the level of human capital in the context of innovation in Poland against the
European Union countries using components of the SlI.

3. An assessment of the level of human capital in the context of innovation in Poland against the
European Union countries using components of the GlI.

4. An assessment of the level of human capital in the context of innovation in Poland against the
European Union countries using components of the Human Resources for Science and Technology
(HRST) with its components.

The paper was based on in-depth literature studies and an analysis of secondary data, i.e. the
development of the Summary Innovation Index, Global Innovation Index and the Human Resources in
Science and Technology indicator.

The geographical scope of the analyses includes 28 countries of the European Union (EU-28). The
time horizon of the analyses covers the years 2010-2016. The year in which the European Commission
presented the proposal of the Europe 2020 strategy was adopted as the beginning of the analyses.
Increasing innovation of the economies of EU member states has become one of the main tasks included
in the Europe 2020 strategy. Poland, like other new EU Member States, has the most to catch up with in
this area.

Innovations in the modern world are a key source of rapid development of countries and their societies.
Especially in the 21st century an increase in the importance of innovation in economic processes is being
observed. This process refers to many spheres of life, affecting not only the dynamics of development, but
also the perception of future economic and social trends. The pace of progress and development of
innovation in the economy is a determinant of the competitiveness of countries, regions and economic
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entities, but also the reason for the diversification of their level of activity in international rivalry (Pascu et
al. 2015).

Pro-innovative activities are carried out on a large scale both by the governments of individual
countries and by the European Union (Gasz, 2015). One of the most important EU activities aimed at
increasing competitiveness and innovation was the Lisbon Strategy announced in 2000 (Romanowska,
2014). According to the assumptions adopted in it, by 2010 the EU economy was to become the most
competitive and dynamically developing economy in the world, based on knowledge, capable of
maintaining sustainable economic growth, creating more better jobs and maintaining social cohesion. This
goal was to be achieved among others by increasing spending on research and development in Member
States to 3% of GDP. Unfortunately, it has not been achieved.

After the completion of the implementation of the Lisbon strategy, another strategy that sets the main
directions of development of the European Union until 2020 is the Strategy for smart, sustainable and
inclusive growth — Europe 2020 (Europe 2020 strategy) (Mazur-Wierzbicka, 2012, Wiatrak 2016; Paova,
Vaclavikova 2017). It assumed smart and sustainable development, increased number of jobs, and
improvement of the standard of living, which should be conducive to social inclusion and define the
direction of development of societies.

Smart growth is therefore one of the strategy’s three pillars (along with inclusive growth and
sustainable growth).

It means the development of a knowledge-based and innovation-based economy — growth that
creates high added value, requires significant R&D outlays and the application of mechanisms that foster
rapid transmission of theoretical knowledge to business practice (cf. Kedaitis, Kedaitiene 2014;
Carayannis, Grigoroudis 2016). Because a knowledge-based economy is impossible without adequately
educated society, this priority also includes the development and improvement of the quality of education
(Papadopoulou 2017; Dino, Sanchez 2017).

Each of the pillars was assigned the so-called flagship initiatives. Three initiatives were assigned to
the smart growth pillar (Table 1).

Table 1. Initiatives of the smart growth priority of the Europe 2020 strategy
Initiative Description
Innovation Union The use of R&D activity and innovation to solve the biggest problems (related
to, among others, climate change, energy, but also the aging of society) and
the liquidation of the gap between the world of science and the market.
Youth on the move Enhancing the quality and attractiveness of European higher education in the
international arena by supporting mobility of students and young
professionals. Increased availability of positions in Member States for
candidates from across Europe and proper recognition of qualifications and
professional experience should be a concrete manifestation of this.
A Digital Agenda for | Achieving lasting economic and social benefits from a unified digital market
Europe based on ultra-fast Internet.
Source: compiled on the basis of: (European Commission, 2010).

On the basis of the priorities, the objectives of the strategy at the level of the entire European Union
were determined, broken down into thematic areas. For the smart growth priority, they are included in
Table 2.

It should be noted that the strategy adopted targets for spending on innovative activity, but it does not
feature target indicators describing the effects of such activity, despite the fact that there are such
formulations in the strategy suggesting the Community's strive to improve innovative efficiency, such as:
«social innovationsy or «closer links between the scientific, research and business spheres».
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Table 2. Compilation of the Europe 2020 strategy's targets for Poland and the EU-28. Target value
and value for 2016

Specification 2020 target 2016

Aim/Country EU-28 | Poland | EU-28 | Poland
Spending on R&D (% GDP) 3.00% | 1.70% | 2.03% | 0.97%
Early school leavers (%) 10.00% | 4.50% | 10.7% | 5.2%
Percentage of people aged 30-34 years old who have | 40% 45% 39.1% | 44.6%
completed tertiary education

Source: compiled on the basis of: (European Commission, 2010).

The data contained in Table 2 shows that all 3 indicators should reach the assumed targets for the
EU-28 in 2020 (cf. Baneliene 2013; Paprotny 2016; Fura et al. 2017). The assumed value of the «Early
school leavers (%)» indicator for both the EU-28 and Poland has already been achieved. In the case of
Poland in particular, the possibility to meet the goal of spending on R&D (% of GDP) in the amount of 1.7%
raises doubts.

It is evident from the adopted initiatives under the smart growth priority as well as the main goals and
indicators what an important place in the approach to innovation is occupied by human resources.

Research methodology. Performing a comparative analysis of the development of innovation and an
element affecting its level — human resources in Poland against the EU countries was based on descriptive
distribution characteristics. An analysis of dynamics was also carried out (the percentage relative one-
base increase).

Taking into account the values of individual innovation-related indicators and indices (SlI, Gll) and the
values of indicators and indices related to human resources as an element affecting the level of innovation
(Human capital & research along with its components within the GlI; HRST and its components) for the
European Union countries in 2010 and 2016, using the classification criterion adopted by the European
Union (applied for assigning countries to an adequate level of innovation — the Sll), they were classified in
one of the 4 groups. Group 1 included countries with the highest level of the analyzed indicators and Group
4 — the lowest. In order to assign the EU countries, the paper adopted the following classification criteria:

Group IV — Member States where performance is more than 20% above the EU average,

Group lll - Member States with a performance between 90% and 120% of the EU average,

Group Il — Member States where performance is between 50% and 90% of the EU average,

Group | - Member States that show a performance level below 50% of the EU average.

Results. The assessment of innovation can be done using a variety of methods and measures. For
the needs of the assessment of the innovation level mainly of the European Union states, the European
Commission publishes annually the European Innovation Scoreboard (EIS) (the EIS reports have been
published under the name «European Innovation Scoreboard» until 2009, as «Innovation Union
Scoreboard» between 2010 and 2015, and again as «European Innovation Scoreboard» from 2016
onwards).

The Summary Innovation Index (SIl adopts values from 0 to 1, where the closer to 1 the index value,
the higher the level of innovation of a given country) is used for the assessment of innovative achievements
of European economies. The Sll is calculated every year for each European Union Member State. The
source of data is the Union’s statistical office — Eurostat, Scopus and Thomson Reuters data bases as
well as data bases of the EOCD and the UN (the principles of the indicator’s structure are described in
each of the annual «Innovation Union Scoreboard» reports up until the 2016 issue and in the 2017
European Innovation Scoreboard report).

The analysis of the SSI's formation shows significant diversification of the European Union states in
the level of innovation (Fig. 2).
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Figure 1. Sll measurement - 4 main groups and 10 dimensions (2016 data)
Source: (European Innovation Scoreboard, 2017).

As results from Figure 2, for the EU, performance between 2010 and 2016 improved by 2.0 percentage
points. For 15 EU countries (including Poland) an improvement in the SIl was observed. An increase of
5% or more was achieved by: Lithuania (21.0%), Malta (12.2%), the United Kingdom (11.7%), the
Netherlands (10.4%), Austria (8.9%), Latvia (8.5%) and Slovakia (8.0%). In turn, an increase of below 5%
was observed in: Ireland (3.5%), France (2.8%), Sweden (2.3%), Poland (2.0%), Belgium (1.4%),
Luxembourg (1.4%), Greece (0.7%) and Bulgaria (0.1%). 10 EU countries observed a decrease in the SSI
value between (-0.2%) and (-3.7%) (Slovenia (-0.2%), Italy (-0.2%), Croatia (-1.4%), Spain (-1.8%),
Portugal (-2.4%), Denmark (-2.8%), Hungary (-3.5%), the Czech Republic (-3.5%), Estonia (- 3.6%) and
Germany (-3.7%). A drop of over 5% was reported in 3 countries: Finland (-5.1%), Cyprus (-12.7%) and
Romania (-14.1%).

The diversification of the level of innovation of EU countries allows for assigning them to four groups,
i.e.: Innovation Leaders, Strong Innovators, Moderate Innovators, Modest Innovators (Table 3).

Table 3. EU Member States’ innovation performance for 2010 and 2016

http://mmi.fem.sumdu.edu.ua/en

Performance | Group | Classification criteria States belonging in the group
groups 2010 2016
1 2 3 4 5
Innovation \' Member States Denmark, Finland, | Denmark, Finland,
Leaders where performance is | Germany Sweden Germany, the
more than 20% above Netherlands,
the EU average Sweden, the UK
Innovation [} Member States Austria, Belgium, | Austria, Belgium, France,
followers with a performance | Cyprus, Estonia, | Ireland, Luxembourg,
(2010)/Strong between 90% and | France, Ireland, | Slovenia
Innovators 120% of the EU | Luxembourg,
(2016) average Netherlands,
Slovenia, the UK
Moderate Il Member States Czech Republic, | Croatia, Cyprus, the
Innovators where performance is | Greece, Hungary, ltaly, | Czech Republic, Estonia,
between 50% and 90% | Malta, Poland, Greece, Hungary, ltaly,
of the EU average Portugal, Slovakia and | Latvia, Lithuania, Malta,
Spain Poland, Portugal,
Slovakia, Spain
Marketing and Management of Innovations, 2019, Issue 1 339
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Continue table 3

1 2 3 4 5
Modest | Member States Bulgaria, Latvia,| Bulgaria, Romania
Innovators that show a performance| Lithuania, Romania

level below 50% of the EU
average

Source: compiled on the basis of: (Innovation Union Scoreboard 2010; European Innovation
Scoreboard, 2017).
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Figure 2. The Sl value in the European Union states in 2010 and 2016
Source: compiled on the basis of: (European Innovation Scoreboard, 2017).
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The distant position occupied by Poland against the background of the EU countries (Fig. 2) indicates
the very low innovation potential of the country. In 2016, the value of the SlI for Poland was higher only
than the Sll values for Bulgaria and Romania. In 2010, apart from being ahead of Bulgaria and Romania,
it was ahead of Latvia. The overall value of the synthetic indicator is influenced by several dimensions,
therefore attention should be paid to those in which the results achieved by Poland are the weakest. The
values of indicators concerning individual dimensions of innovation allow for assessing the situation of
Poland in detail against the background of countries that are leaders in particular dimensions (Figure 3
see Figure 1).

Human
resources

Attractive
research

stems
Employment Innovation-
iﬁ’] );Ct friendly ——EU-28
P environment
Poland

=== Dimensions leaders

Intellectual Finance and
assets support
Linkages \ investments

Innovators

Figure 3. Poland's position against EU-28 in 10 Sll dimensions in 2016
Source: compiled on the basis of: (European Innovation Scoreboard, 2017).

On the basis of the results presented in Figure 3, the relatively favourable situation of Poland in 2016
is seen in the scope of: Employment impacts, Firm investments, and Innovation-friendly environment. In
turn, the weakest results were achieved by Poland in the following dimensions: Innovators, Linkages, and
Attractive research systems.

One of the dimensions of the Sl is Human resources. This dimension is formed by 3 indicators. Their
characteristic was presented in Table 4.

Table 4. Partial indicators of the Human Resources dimension included in the SlI for 2016

Indicator Definition numerator Definition denominator
1 2 3
New doctorate | Number of doctorate graduates Population  between and
graduates including 25 and 34 years
per 1000 population
aged 25-34
Percentage Number of persons in age class with | Population between and
population aged 25- | some form of postsecondary education including 25 and 34 years
34 having completed
tertiary education
Marketing and Management of Innovations, 2019, Issue 1 341
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Continue table 4

1 2 3

Lifelong learning The target population for lifelong learning | Total population of the same
statistics refers to all persons in private | age group, excluding those
households aged between 25and 64. The | who did not answer the
information  collected refers to all | question concerning
education or training, whether or not | participation in (formal and
relevant to the respondent’s current or | non-formal) education and
possible future job. Data is collected | training

through the EU labour force survey (LFS).
The reference period for the participation
in education and training is the four weeks
preceding the interview as is usual in the
LFS.

Source: (European Innovation Scoreboard, 2017).

One needs to point out the changes done in 2016 to the structure of the SIl measurement in the
«Human Resources» dimension compared to 2010: the «Population aged 30-34 with tertiary education»
indicator was replaced by the «Population aged 25-34 with tertiary education». In addition, the «Youth
with at least upper secondary education» indicator was removed. The «Lifelong learning» indicator was
introduced in its place.

As results from Figure 4, comparing 2016 to 2010, the analyzed Human resources dimension for the
EU-28 improved to a significant degree compared to other dimensions building the SIl - an increase of 21
percentage points (a decrease was observed in 3 dimensions: finance and support, innovators, linkages).
It was possible due to the recorded increase in the value of all 3 indicators included in the «Human
resources» dimension, and to the largest extent the value of the «Tertiary education» indicator increased
(anincrease of 23 percentage points).

Human resources “

Doctorate graduates

Tertiary education

Lifelong learning

]
.
—

0 20 40 60 80 100 120 140
Figure 4. EU Performance change between 2010 and 2016 in the Human Resources dimension

Note: Normalised scores in 2016 relative to those in 2010 (=100)
Source: compiled on the basis of: (European Innovation Scoreboard, 2017).

This state of affairs was possible because most of the EU-28 (unfortunately not Poland) reported
relatively satisfactory results in the «Human Resources» dimension in 2016. «Human Resources» was
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one of the few dimensions usually classified as so-called relative strengths of the innovation system of

individual countries.

Analyzing the data collected in Table 5, it is evident that the results obtained by individual countries in
the Human Resources dimension to a large extent are identical with assigning individual countries to one
of the four performance groups.

Table 5. Human Resources indicators of the European Union by countries, 2016

Countries Composite New doctorate Percentage Percentage
Index graduates (%o | population aged | population aged
population aged | 25-34 having 25-64 participating
25-34) completed in lifelong learning
tertiary
education

Denmark 0.91 3.24 45.30 27.70
Sweden 0.89 2.91 47.30 29.60
Finland 0.81 2.88 40.70 26.40
United Kingdom 0.74 3.03 47.20 14.40
Netherlands 0.69 2.26 45.20 18.80
Slovenia 0.69 3.55 43.00 11.60
Ireland 0.62 2.51 51.80 6.40
France 0.62 1.70 44.00 18.80
Luxembourg 0.58 1.01 51.50 16.80
Austria 0.55 1.90 39.70 14.90
Spain 0.50 1.91 41.00 9.40
Germany 0.49 2.85 30.50 8.50
Estonia 0.49 1.08 41.20 15.70
Lithuania 0.49 1.12 54.90 6.00
Belgium 0.48 1.79 44.30 7.00
EU-28 0.48 1.85 38.20 10.80
Portugal 0.44 1.90 35.00 9.60
Cyprus 0.44 0.55 56.30 6.90
Czech Republic 0.39 1.68 32.60 8.80
Slovakia 0.38 2.25 33.40 2.90
Latvia 0.37 0.91 42.10 7.30
Greece 0.34 1.13 41.00 4.00
Poland 0.31 0.63 43.50 3.70
Croatia 0.31 1.57 33.00 3.00
Italy 0.30 1.53 25.60 8.30
Bulgaria 0.29 1.48 32.80 2.20
Hungary 0.26 0.96 30.40 6.30
Malta 0.25 0.48 34.00 7.50
Romania 0.20 1.45 24.80 1.20

Source: European Innovation Scoreboard, 2017.
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Considering, therefore, the development of the value of the «Human resources» dimension, it should
be noted that out of the Innovation Leaders group in 2016 only Germany obtained a slightly less
satisfactory result (0.49), the EU average: 0.48. In the Strong Innovators group only Belgium achieved a
result similar to the EU average (0.48), while the other countries in the group observed higher results:
Austria (0.55), France (0.62), Ireland (0.62), Luxembourg (0.58), and Slovenia (0.69). Out of the countries
included in the Moderate Innovators group, only Spain and Lithuania achieved results above the EU
average (0.50 and 0.49, respectively). In the Modest Innovators group, the worst result was obtained by
Romania (0.20).

In 2016, Poland ranked 25% among all EU countries in the Human Resources dimension, taking the
value well below the EU-28 average. In the case of Poland's position in the partial indicators of the Human
resources dimension, the following were observed in 2016: «New doctorate graduates (%o of the
population aged 25-34)» — 26t position, «Percentage population aged 25-34 having completed tertiary
education» — 11t position, «Percentage population aged 25-64 participating in lifelong learning» — 24t
position.

Assuming relative values (Tables 6a, 6b, 6¢), comparing 2016 with 2010, it should be emphasized that
only in Portugal there was a decrease in the value of the Human Resources dimension (by almost 9%).
The best results were observed for Denmark: an increase of 60.0%, Slovenia: an increase of 59.7%,
Austria: an increase of 41.1%, Bulgaria: an increase of 38.1% and Greece: an increase of 34.85%, Croatia:
an increase of 32.2%, Ireland and Latvia: an increase of 31.3%. The EU average increased in the
discussed dimension in the analyzed period by 21.0%.

Table 6a. Individual profiles for the EU Member States in the Human Resources dimension in 2010 and 2016.
2010 adopted as a basis

Performance | Change | Performance | Change | Performance | Change | Performance | Change | Performance | Change
relative to | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010-
EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016
2010 [ 2016 2010 ] 2016 2010 [ 2016 2010 ] 2016 2010 ] 2016
Austria Belgium Bulgaria Croatia Cyprus
Sl 1125(1215| 89 [1196(1209| 14 |[474|475| 01 |561|547| 14 [875|748 | 127
Human 975 |138.6| 411 |110.9(1214| 105 | 337 (718 | 384 |452|773| 322 |898 [1112| 214
Resources
New doctorate | 146.2 {130.7| -155 | 92.3 |{122.0| 29.7 | 308 | 984 | 676 | 615|1056| 441 | 0.0 [27.0| 270
graduates
Population with| 17.1 |142.1| 125.0 |169.1{172.4| 3.3 |[618 | 96.7 | 349 |50.7 | 98.0 | 474 |197.4|2421| 447
tertiary
education
Lifelong 1326|1442 116 | 653 (611 | -42 | 42 |105| 63 |189|189| 0.0 |726|600 | -126
learning
Czech Republic Denmark Estonia Finland France
Sl 879 | 844 | -35 |1395[136.7| 28 |833|798| -36 |136.1]1309| -51 [1064[109.2] 2.8
Human 707 [ 974 | 266 |168.3|228.3| 60.0 | 956 (122.1| 265 |190.3|203.7| 134 (1454|1550 9.6
Resources
New doctorate | 92.3 [113.6| 21.3 |[1154|234.1| 118.7 | 538 | 679 | 140 |207.7(206.0| -1.7 [100.0{115.1| 15.1
graduates
Population with| 29.6 | 954 | 658 |128.3|178.9| 50.7 |132.2|152.0| 19.7 |(138.8(148.7| 9.9 |161.8(1704| 8.6
tertiary
education
Lifelong 926 [ 800 | -126 |2789|2789| 0.0 |[103.2(152.6| 49.5 |229.5|265.3| 358 |[181.1(185.3| 4.2
learning

Source: compiled on the basis of European Innovation Scoreboard, 2017
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Table 6b. Individual profiles for the EU Member States in the Human Resources dimension in 2010 and 2016.
2010 adopted as a basis

Performance | Change | Performance | Change | Performance | Change | Performance | Change | Performance | Change
relative to | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010-
EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016
2010 2016 2010 ] 2016 2010 [ 2016 2010 ] 2016 2010 ] 2016
Germany Greece Hungary Ireland Italy
Sl 127.111234| -37 |675[682| 07 [709|674| -35 |[1122|1157| 35 [754[751| -0.2
Human 104.6|124.0| 194 |515|864 | 348 |559|648 | 89 |1254|156.7| 313 | 603 | 758 | 155
Resources
New doctorate | 184.61204.1| 195 |462 | 712 | 250 |538 585 | 4.6 |107.7(1780| 704 |107.7|1022| -55
graduates
Population with | 52.0 | 81.6 | 296 | 822 |150.7| 684 |526 | 809 | 283 |[198.7|221.7| 230 |17.8 |493 | 316
tertiary
education
Lifelong learning| 695 | 768 | 7.4 | 221|295 | 74 |621|53.7| -84 |611|547| 63 |526|747| 221
Latvia Lithuania Luxembourg Malta Netherlands
Sl 49.6 | 58.1 85 583|794 | 210 |120.0|1214| 14 |644|765| 122 [1191]1295| 104
Human 619|932 | 313 | 962 |124.0| 278 |128.3(147.0| 187 | 324|634 | 310 |143.9[173.3| 294
Resources
New doctorate | 30.8 | 545 | 23.7 [615|707| 91 |462 (624 | 163 | 7.7 [ 212 | 135 |1154|158.4| 431
graduates
Population with [ 109.2 | 157.9| 48.7 |185.5(242.1| 56.6 |[171.7|219.7| 480 | 408 |104.6| 638 |146.1(178.3| 322
tertiary
education
Lifelong learning| 442 | 64.2 | 20.0 | 33.7 | 505 | 168 [176.8|164.2| 126 | 526 | 663 | 13.7 |175.8]185.3| 9.5

Source: compiled on the basis of European Innovation Scoreboard, 2017
Table 6c¢. Individual profiles for the EU Member States in the Human Resources dimension in 2010 and 2016.

http://mmi.fem.sumdu.edu.ua/en

2010 adopted as a basis
Performance | Change | Performance | Change | Performance | Change | Performance | Change | Performance | Change
relative to | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010- | relativeto | 2010-
EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016 | EU2010in | 2016
2010 [ 2016 2010 [ 2016 2010 ] 2016 2010 ] 2016 2010 [ 2016
Poland Portugal Romania Slovakia Slovenia
Sl 52.8 | 548 | 2.0 |854|830| -24 |479[338| -141 |620|700| 80 |980|978| -0.2
Human |[694 (774 | 80 |[1205|1116| 90 |423|498| 74 |748|965| 218 |113.2|1729| 59.7
Resources
New 462 | 329 | -13.2 [200.0({131.0 -69.0 |100.0| 964 | -3.6 |[146.2(157.6| 114 |100.0|234.1| 134.1
doctorate
graduates
Population [125.0(167.1| 421 | 487 |111.2| 625 |[17.1 441 | 270 | 388 |100.7| 618 |86.8 [163.8| 77.0
with tertiary
education
Lifelong | 326 | 263 | 6.3 |[108.4|884 | 200 | 21 | 00 | -21 |305|179 | -12.6 |160.0{109.5| -50.5
learning
Spain Sweden United Kingdom
1 2 3 4 5 6 7 8 9 10
Sl 801|783 | -1.8 [141.3(1436| 23 |113.6(1253| 11.7
Human [100.3(124.9| 246 |208.2|2249| 16.8 |167.5(185.3| 17.8
Resources
New 61.5 |131.9] 704 |[223.1|2085| -145 |153.8(217.6| 63.7
doctorate
graduates
Population |146.1]150.7| 4.6 |159.2|192.1| 329 [154.6(191.4| 36.8
with tertiary
education
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Continue table 6¢

1 2 3 4 5 6 7 8 9 10
Lifelong | 937 | 86.3 | -7.4 [247.4|283.2| 358 |198.9|138.9| -60.0
learning

Source: compiled on the basis of European Innovation Scoreboard, 2017.

In the analyzed period Poland observed an increase of 8%. Out of all EU-28 countries, only Romania
(7.4%) and the aforementioned Portugal observed lower increments. In 2016, compared to 2010, in the
case of Poland, the value of the «New doctorate graduates (%o population aged 25-34)» indicator
decreased significantly by 13.2%. There was also a decline in the value of the «Percentage population
aged 25-64 participating in lifelong learning» indicator by 6.3%. However, improvement was noted in the
case of the «Percentage population aged 25-34 having completed tertiary education» indicator — an
increase of 42.1%.

Poland's low innovative position against the background of the EU countries was also confirmed by
the analysis of the evolution of the Global Innovation Index (GlI) 2017.

The Global Innovation Index consists of two sub-indicators: Innovation Output Sub-Index and
Innovation Input Sub-Index, where each of them is described by individual «pillars». One of the five pillars
of the sub-index of input in innovation (innovation input) is the pillar of Human capital & research. It consists
of the following areas: Education, Tertiary education, Research & development (R&D).

Each area is assigned specific indicators. The performed comparative analysis assumes 2011 as the
start of the analysis, and not 2010 as was the case in earlier analyses. This results from significant changes
in the structure of the Gll in years prior to 2011. It also needs to be emphasized, that in the case of the
Human capital & research pillar the main framework of its structure in 2016 compared to 2011 changed
partially (slightly) — the number and kind of indicators forming its components changed: Tertiary education
(compared to 2016 it lost the following indicators: Tertiary outbound mobility, %; Gross tertiary outbound
enrolment, %), R&D (in 2011 - no Quality research institutions indicator) (INSEAD, 2011). The framework
of the Human capital & research pillar in 2016 is presented in Figure 5.

]

Human capital & research ]

1
—lﬁ ] L ] L
|
_{ Education ] _{ Tertiary education ] R&D

I I
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education, % GDP,
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School life expectancy, glesS o R&D, % GDP,
years, Graduates in ;u%nce & Global R&D firms, avg.
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Figure 5. Framework of the Human capital & research pillar of the Global Innovation Index 2016
Source: compiled on the basis of: (Cornell University et al. 2016).
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In 2016, Poland was ranked 38t out of the 127 countries analyzed. Whereas in the group of the EU-
28 countries, Poland took 231 place (behind Bulgaria). The best results among the EU-28 countries were
achieved by Sweden, the Netherlands, the United Kingdom, Denmark, Finland, Germany and Ireland -
countries which in the current ranking were among the 10 most innovative countries in the world.

In 2011, among the EU countries, Poland held the 24t position (on par with Croatia), only ahead of
Romania and Greece. The composition of the «leading countries» was very similar to that in 2016
(Table 7).

Table 7. The development of the Gll and Human capital & research indicators (including their
component areas) for EU countries in 2011 and 2016

Human Tertiary Human Tertiary
Gll | capital & [Education . R&D Gll capital & | Education . R&D
education education
research research
2011 2016
EU-28 452 48.7 66.8 389 40.3 49.7 50.1 60.4 46.9 430
Sweden 62.1 63.3 743 42.3 732 63.6 64.8 69.1 46.9 784
Denmark 57.0 60.2 794 376 63.6 58.5 65.8 70.9 50.8 75.6
Finland 575 66.5 76.9 49.0 735 59.9 68.1 723 57.2 74.9
Netherlands | 56.3 476 70.6 284 43.9 58.3 55.3 60.4 40.0 65.5
United Kingdom| 56.0 56.1 66.8 428 56.6 61.9 62.6 584 60.1 69.4
Germany 54.9 575 725 424 57.8 57.9 58.9 56.9 46.0 74.0
Austria 50.7 58.7 69.9 48.9 574 52.6 60.8 58.3 65.7 58.3
Luxembourg | 52.7 56.6 61.1 63.9 44.7 571 433 51.9 440 339
Belgium 49.0 529 73.9 332 51.7 52.0 58.9 721 443 60.3
Ireland 54.1 578 79.3 49.3 44.7 59.0 54.0 60.7 479 534
France 49.3 53.0 69.3 415 48.2 54.0 58.9 57.7 51.1 67.9
Slovenia 451 513 743 36.8 42.9 46.0 504 63.0 46.7 41.3
Czech Republic| 47.3 49.9 66.2 40.0 435 494 48.3 548 49.3 40.6
Portugal 424 52.5 73.7 40.8 43.0 46.4 48.7 60.3 455 40.3
Estonia 49.2 50.5 69.8 39.1 42.6 51.7 81.2 74.9 87.0 81.6
Lithuania 38.5 470 67.7 39.9 334 41.8 491 86.3 40.7 20.2
Spain 43.8 48.2 67.3 38.9 384 49.2 497 56.4 447 48.2
Malta 0 0 0 0 0 504 411 66.3 356 212
Italy 40.7 445 69.4 35.1 29.1 472 46.5 523 391 48.0
Cyprus 46.5 48.6 69.6 50.5 25.8 46.3 38.7 63.1 484 4.8
Slovakia 39.0 428 61.3 424 248 1.7 328 473 38.0 13.2
Greece 342 474 66.3 517 241 398 55.3 76.8 58.7 303
Hungary 48.1 457 70.0 28.9 38.2 44.7 41.2 52.1 35.8 35.9
Latvia 39.8 428 69.7 305 28.3 443 314 48.3 36.5 9.5
Poland 38.0 424 68.8 30.7 27.6 40.2 39.2 57.1 34.0 27.7
Croatia 38.0 435 64.5 36.8 29.1 38.3 35.7 59.1 376 10.4
Bulgaria 384 39.2 59.8 36.3 215 414 321 44.7 40.2 11.5
Romania 36.8 36.8 58.6 313 204 37.9 30.2 40.5 411 8.9

Source: compiled on the basis of: (INSEAD, 2011; Cornell University et al. 2016).

When grouping countries using the criterion adopted by the EU to differentiate four groups of countries
diversified in terms of innovation for the SlI it is noticeable that the countries’ belonging with individual
groups in the framework of the development of the Gll in the analyzed years, that is 2011 and 2016, was
not subject to significant changes (Tables 8a, 8b, 8c).

In the case of the Gll in 2011 and 2016 Poland was classified in Group Il. What is interesting, none of
the EU countries were classified in the group showing a very low level of innovation (Group |). Table 8 lists
countries for which values of the Gll, Human capital & research, Education, Tertiary education, R&D
(indicators) fall within the range according to the adopted classification criterion.
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Table 8a. Grouping EU countries ( Group IV) according to the value of the Gll and Human capital
& research indicators in 2011 and 2016

Group States belonging in the group
Gli Human capital & Education Tertiary education R&D
research
2011 2016 2011 2016 2011 2016 2011 2016 2011 2016
\' Netherlands | Sweden | Austria | Denmark Lithuania Greece | Austria | Belgium | Netherlands

the UK Finland |Denmark| Austria Greece Cyprus Finland | the UK Germany
Germany United |Sweden| Estonia Estonia |Luxembourg | the UK | Germany | Belgium
Denmark | Kingdom | Finland | Sweden Ireland Greece | Denmark Ireland

Sweden Finland Austria | Estonia | Sweden France
Finland the UK Finland Austria Denmark

Finland Sweden

Austria

Finland

the UK

Estonia

Source: author’'s own compilation.

Table 8b. Grouping EU countries (Group Ill) according to the value of the Gll and Human capital &
research indicators in 2011 and 2016

Group| States belonging in the group
Gll Human capital & Education Tertiary education R&D
research
2011 2016 2011 2016 2011 2016 2011 2016 2011 2016
] Italy  [Luxembourg| Greece | Lithuania | Slovakia | Poland | Bulgaria [Luxembourg| Hungary | Italy
Hungary | Portugal | Lithuania | Greece Poland Croatia | Slovakia | Cyprus |Netherlands|Portugal
Spain Malta Italy Portugal | Croatia Malta Croatia | Portugal Spain  [Slovenia
Czech Italy Hungary Italy Latvia Cyprus | Lithuania | Slovenia Czech | Czech
Republic | Cyprus Spain Slovenia | Greece | Portugal Italy Czech Republic |Republic
Cyprus | Slovenia Czech Czech Lithuania | Slovenia Spain Republic | Estonia | Spain
Estonia Czech Republic | Republic Italy Czech Czech Spain Slovenia
Slovenia | Republic | Cyprus Spain Hungary | Republic | Republic | Germany | Portugal
Portugal Spain Estonia [Netherlands| Spain Spain Estonia Belgium France
France | Denmark | Slovenia | Germany | Czech [Netherlands| Slovenia Ireland  [Luxembourg
Belgium [Netherlands| Portugal | Belgium | Republic | Germany | Portugal France Ireland
Luxembourgl Germany | France Ireland Cyprus | Belgium | France | Denmark
Austria Austria Belgium France Estonia Ireland the UK Sweden
Ireland Belgium [Luxembourg Slovenia | France | Germany
Ireland Ireland Portugal | Denmark | Denmark
France |Netherlands France Austria | Sweden
Estonia the UK Belgium | Sweden
Germany Luxembourg| Finland
Ireland the UK
Netherlands
the UK
Germany
Austria
Denmark
Sweden
Finland

Source: author’'s own compilation.
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Table 8c. Grouping EU countries (Group Il and I) according to the value of the Gll and Human
capital & research indicators in 2011 and 2016

Group| States belonging in the group
Gli Human capital & Education Tertiary education R&D
research
2011 2016 2011 2016 2011 2016 2011 2016 2011 2016
Il | Romania | Slovakia | Romania | Slovakia |Romania| Slovakia Romania Slovakia Romania Hungary
Bulgaria | Latvia | Bulgaria Latvia Bulgaria Latvia Poland Latvia Poland Poland
Slovakia | Poland | Slovakia Poland Bulgaria Latvia Bulgaria Latvia Luxembourg
Poland | Croatia | Poland Croatia Romania Hungary Romania Bulgaria Greece
Croatia | Bulgaria | Croatia Bulgaria Hungary Belgium Hungary Slovakia
Latvia | Romania | Latvia Romania Luxembourg | Netherlands Italy Croatia
Greece | Hungary Hungary Italy Poland Lithuania
Lithuania | Lithuania Luxembourg Croatia, Malta Italy
Greece Malta, Cyprus Netherlands |  Greece
Lithuania Cyprus
| Slovakia
Latvia
Bulgaria
Romania
Croatia, Malta
Lithuania
Cyprus

Source: author’'s own compilation.

The information contained in Table 8 shows that the values of the Human capital & research pillar
(indicator) for Poland in 2011 and 2016 classified it to Group 2. Also in the case of the values of two areas
forming Human capital & research, that is Tertiary education and R&D, was Poland classified in Group 2.
Only the values achieved by Poland for the Education area reached a higher, third level.

For the remaining countries, comparing 2011 and 2016, the following countries achieved a lower
position for the development of the Gll, thus featured in a group with a lower level of innovation: Denmark,
Germany, the Netherlands and Hungary. The rest of the countries stayed in the same group in the
investigated years.

Data for the Human capital & research pillar shows that in 2016, compared to 2011, the following
countries moved up a level: Estonia and the United Kingdom, whereas Cyprus, Hungary and Luxembourg
moved down a level.

In the development of the Tertiary education area (indicator) the following countries were at a lower
level in 2016 compared to 2011: Bulgaria, Croatia, Cyprus, Ireland, ltaly, Lithuania, Luxembourg and
Slovakia. Whereas Belgium, Estonia and the United Kingdom advanced to a higher level.

An increase in the value (indicator) of the «Education» area allowed the following countries to move
up a level in 2016 compared to the one they were at in 2011: Estonia, Greece, and Lithuania. Hungary,
Italy, Latvia, Luxembourg and Slovakia had to move down a level.

In turn, the values for the R&D area (indicator) achieved in 2016 by Bulgaria, Croatia, Cyprus, Hungary,
Latvia, Lithuania, Luxembourg, Romania and Slovakia placed them on a level lower than in 2011. Whereas
Estonia, France, Ireland, Italy and the Netherland were classified in a higher level group in 2016.

Human Resources in Science and Technology play a particular role in creating and absorbing
innovation. Often differences in the rate of economic growth and in the level of innovation between
individual countries can be explained by Human Resources in Science and Technology.

International methodological recommendations regarding the measurement of Human Resources in
Science and Technology as well as methods of analysis of the structure and changes occurring in it were
included in the Canberra Manual. HRST are formed with people currently engaged in or potentially able
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to perform work related to the creation, development, promotion and application of scientific and technical
knowledge. The indicator understood in this way covers two groups. The first includes people who have
formal qualifications, that is third-level education in the field of science and technology (S&T). The second
consists of people who do not have formal education but work in professions of science and technology,
where such education is usually required.

In 2016, in the European Union (EU-28), Human Resources in Science and Technology accounted for
46% of active population (Fig. 6).

United Kingdom
Spain
Slovakia

Portugal

Netherlands
Luxembourg
Latvia
Ireland

Greece

France

Estonia

Czech Republic
Croatia ‘
Belgium

EU-28

0 10 20 30 40 50 60 70
2016 m 2010
Figure 6. The development of the HRST indicator in the European Union in 2010 and 2016 (% of

active population)
Source: compiled on the basis of Eurostat date.

In comparison with the data from 2010, there was a clear increase in the share of human resources in
science and technology in the economically active population (increase by 5.2 pp). In individual countries,
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the situation in terms of HRST's share was very diverse. In 2010, the highest share of HRST in
economically active people was observed in Luxembourg (56.2%), Finland (51.4%), and the lowest in
Romania (24%) and Portugal (23.9%). In turn, in 2016, the highest share was seen in Luxembourg
(59.6%), Sweden (57.9%), Finland and the United Kingdom (56.9% each), and the lowest in Romania
(27.6%). Poland ranked below the EU-28 average at the 18t position (Poland - 42.8%, EU-28 — 46.0%).

The following terms operate within HRST:

1. HRSTE (Human Resources in Science and Technology — Education) — includes people whose
formal level of education gives basis to undertake work in occupations predisposed to the area of the R&D
sector.

2. HRSTO (Human Resources in Science and Technology — Occupation) — includes people employed
in R&D professions according to the ISCO classification.

3. HRSTC (Human Resources in Science and Technology — Core) — includes people who have
completed a tertiary level education exactly in the field of technical sciences and are working in
occupations in the R&D area.

Table 9. The development of indicators, (the development of values) of HRSTE, HRSTO and
HRSTC for the EU-28 countries in 2010 and 2016 (% of active population)

Countries HRSTE HRSTO HRSTC
2010 2016 2010 2016 2010 2016
UE-28 21.7 326 28.1 321 17.2 20.7
Austria 19.1 33.1 290.9 34.0 12.3 19.8
Belgium 38.9 422 313 346 22.8 27.3
Bulgaria 25.8 31.0 20.7 24 4 15.7 194
Croatia 175 235 235 27.1 15.3 18.4
Cyprus 378 447 25.6 26.9 20.7 22.3
Czech Republic 17.5 235 32.7 31.2 13.5 17.0
Denmark 30.2 339 37.6 39.7 22.8 255
Estonia 355 389 26.2 30.0 18.2 215
Finland 373 4“7 328 39.1 23.3 29.0
France 316 37.7 30.0 34.2 19.3 23.0
Germany 26.6 28.3 346 38.2 17.7 20.1
Greece 26.8 327 211 21.0 16.8 174
Hungary 226 25.3 25.0 28.1 15.5 18.3
Ireland 38.7 43.7 228 30.1 18.6 23.7
Italy 171 20.2 21.7 28.4 12.3 14.2
Latvia 28.0 35.0 24.6 29.0 16.0 217
Lithuania 355 42.0 26.6 304 205 24.8
Luxembourg 37.2 40.6 48.2 50.9 309 343
Malta 19.9 24.7 256 29.9 14.2 16.7
Netherlands 314 34.8 36.1 39.0 213 247
Poland 25.9 32,6 25.3 29.6 16.9 211
Portugal 16.3 255 17.7 26.8 114 17.8
Romania 15.4 20.0 18.2 20.0 115 14.2
Slovakia 18.3 226 26.9 24 4 12.8 14.0
Slovenia 255 339 290.9 321 171 215
Spain 335 383 219 23.3 17.5 19.3
Sweden 323 394 374 428 23.7 28.5
United Kingdom 355 42.3 26.0 35.8 18.6 24.7

Source: compiled on the basis of Eurostat date (www.ec.europa.eu/eurostat/).

The analysis of data contained in Table 9 shows that the values of all three indicators for Poland in
2010 were unsatisfactory, lower than the average values for the (current) EU-28. It should be emphasized,
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however, that in 2016 all three indicators obtained higher values compared to values from 2010. In the
case of the HRSTE indicator, its value for Poland equaled the EU average (32.6%), HRSTC for Poland
was higher than the average for the EU-28 (Poland: 21.1%, EU-28: 20.7%). Only in the case of HRSTO,
the value of the indicator for Poland was slightly lower than the EU-28 average.

In 2016, in the general classification of EU-28 countries in terms of the value of the HRSTE indicator,
Poland was placed on the 18t position, HRSTO — 17t position, HRSTC —15t position.

The value of indicators for Poland in 2016 in relation to 2010 increased by 25.7%, 17.0% and 24.9%,
respectively. This means that the number of people whose formal level of education allowed them to take
up employment in occupations within the R&D field increased to the greatest extent.

Among all the analyzed countries, in the context of the discussed indicators, Denmark, Luxembourg,
Finland and Sweden performed by far the best, while Romania did the worst. It is worth emphasizing that
in the case of the percentage of people employed in R&D occupations, predominance of countries
belonging to the so-called Western European countries — the so-called old European Union, its northern
countries, was observed.

When grouping the countries using the criterion adopted by the EU to differentiate four groups of
countries diversified in terms of innovation for the Sll it is noticeable that the countries’ belonging with
individual groups in the framework of the development of the HRST indicator and its components, that is
HRSTE, HRSTO and HRSTC, in the analyzed years, that is 2010 and 2016, was not subject to significant
changes (Tables 10a, 10b).

Table 10a. The development of the HRST indicator and its components, that is HRSTE, HRSTO
and HRSTC, for the EU countries in 2010 and 2016 (Groups IV, lll)

Group| States belonging in the group
HRST HRSTE HRSTO HRSTC
2010 2016 2010 2016 2010 2016 2010 2016
v Belgium the UK Cyprus Sweden Germany Finland Cyprus Belgium
Denmark Finland Estonia Cyprus Denmark Denmark Belgium Finland
Finland Sweden Ireland Ireland Netherlands | Netherlands Finland Denmark
Netherlands Lithuania Lithuania Sweden Sweden Denmark Sweden
Sweden Spain Belgium Netherlands
Belgium the UK Sweden
the UK Finland
Finland
] Austria Poland Bulgaria Austria Italy Latvia Hungary Austria
Cyprus Austria Greece Bulgaria Malta Ireland Bulgaria Bulgaria
Czech Cyprus Poland Greece Slovakia Malta Greece Spain
Republic Estonia France Poland |Czech Republic|  Czech Spain Latvia
Estonia France Germany France Austria Republic Latvia Ireland
France Germany Latvia Latvia Poland Austria Ireland Poland
Germany Ireland Slovenia Slovenia France Poland Poland France
Ireland Latvia Denmark Denmark Slovenia France France Slovenia
Latvia Lithuania | Netherlands | Netherlands Estonia Slovenia Slovenia Estonia
Lithuania Slovenia Sweden Estonia Cyprus Estonia Estonia Lithuania
Slovenia Spain Spain Lithuania Lithuania Lithuania the UK
Spain Belgium Belgium Belgium the UK Germany
the UK Denmark the UK the UK Germany Cyprus
Netherlands Finland Germany Netherlands

Source: author’'s own compilation.
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Table 10b. The development of the HRST indicator and its components, that is HRSTE, HRSTO
and HRSTC, for the EU countries in 2010 and 2016 (Groups I, 1)

Group States belonging in the group
HRST HRSTE HRSTO HRSTC

2010 2016 2010 2016 2010 2016 2010 2016

I Bulgaria Bulgaria Croatia Croatia Croatia | Croatia | Croatia Croatia
Croatia Croatia Hungary Hungary Hungary |Hungary| Portugal Portugal
Greece Greece Italy Italy Portugal |Portugal| Romania Romania
Hungary Hungary Malta Malta Romania |Romania Italy Italy

ltaly Italy Portugal Portugal Bulgaria |Bulgaria| Slovakia Slovakia

Malta Malta Romania Romania Greece | Greece Malta Malta
Poland Portugal Slovakia Slovakia Latvia | Spain Czech  [Czech Republic
Portugal Romania  |Czech RepublicCzech Republi  Spain Italy Republic Hungary
Romania Slovakia Austria Germany Ireland |Slovakia| Austria Greece
Slovakia  [Czech Republic Cyprus

|

Source: author’'s own compilation.

An increase of the HRST indicator in 2016 compared to 2010 in Poland contributed to its advancement
to a higher level (a move from Group Il to Group Ill). For HRSTE, HRSTO and HRSTC Poland was
classified in the same group (Ill) in both analyzed years.

For the remaining countries, comparing 2010 and 2016, the following countries achieved a lower
position for the development of the HRST indicator, thus appeared in a lower level group: Belgium, the
Czech Republic, Denmark and the Netherlands. Only the United Kingdom (apart from aforementioned
Poland) advanced to a higher level.

Data for HRST shows that in 2016 compared to 2010 the following countries advanced to a group
higher by one level: Austria and Sweden, whereas Estonia and Germany moved down a level.

In the case of the development of the HRST values, Cyprus and Slovakia were at a higher level in
2016 compared to 2010. In turn, Finland, Ireland and Latvia advanced by one level.

The decrease in HRST values resulted in Cyprus, Greece, Hungary and the Netherlands being
classified at one level lower in 2016 compared to 2010. Only Austria advanced in 2016 compared to 2010
— it moved to a group one level higher.

Conclusion. Innovation is what certainly to a large extent affects the dynamics of economic
development (cf. De Bruijn, Lagendijk 2005). The future belongs to those countries that care for having a
high level of innovation. Thanks to this, they will strengthen their (already significant in the case of most of
them) competitive position on the market.

The 21st century has been called the conceptual age in which the quality of thoughts, ideas and
concepts is taken as the basis for competition, an age in which there are — so far unseen — opportunities
for developing talents and originative and creative functioning.

Therefore, it is worth caring for what is of fundamental importance to innovative activity, namely human
resources, their capital, of course also bearing in mind other factors affecting its level.

The study focuses in particular on the assessment of the level of human capital — a fundamental
element determining the development of innovation. The analyses involved the countries of the European
Union, focusing mainly on Poland. The assessment employed innovation indices (Sll, Gll), also taking into
account their human resources-related components. Additionally, the HRST indicator along with its
components was used in the context of human resources.

The conducted analyses showed that:

1. European Union Member States feature great diversification in terms of values of innovation indices
(both the SII and the GlI) as well as in terms of values of human capital indicators in the context of
innovation.
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2. The disproportions between individual countries of the European Union in terms of the value of
innovation indices are great enough to substantiate a segmentation singling out four essential groups in
the area of innovation, i.e. from countries with very low innovation — Group 1, to those most innovative -
Group 4.

3. Most EU countries both in 2010 and in 2016 were classified in the same groups defining the level
of innovation as well as the level of human capital in the context of innovation.

4. Groups of European Union Member States with similar levels of innovation focus approximately
around the following geographical directions: northern (highest level of innovation) and eastern (lowest
level of innovation).

5. The countries of Northern Europe have maintained stable positions of leaders in terms of innovation
for years. This situation is the subject matter of the analyses attempting to establish the reasons for such
an outcome. A hypothesis, among others, is being put forward according to which the reason for this has
its base in cultural conditions shaped by a difficult climate forcing these countries to a constant struggle
for existence and to find ways to survive. Certainly population factors can be excluded as the population
potential of Scandinavian countries is approximately ten or even fifteen times smaller than that of Western
European countries.

6. When assessing the level of human capital in the innovation context the leaders also mainly include
the countries of Northern Europe.

7. Poland’s economy features a low level of innovation compared to other EU countries (also the
countries of the Central and Eastern Europe block), regardless of the applied indicators. It can thus be
assumed that the low level of innovation is a structural characteristic of Polish economy. Changing this
situation will be most likely possible only as a result of long-lasting reforms.

8. Polish economy features a low level of human resources indicators in the context of innovation,
both in comparison to EU leaders in this field as well as to EU countries with a similar level of economic
development.

9. The values of indicators achieved by Poland in terms of innovation, as well as human capital in the
context of innovation, are getting higher every year. This trend also concerns other EU countries.
Unfortunately, the dynamics of changes in the discussed areas in not too profound in the case of Poland,
which translated into its unchanged classification to the same distinguished groups in the analyzed years
(usually Group 2).

10. Economies with an above average level of share of human resources in science and technology
in economically active people show positively better indicators in terms of innovation. Countries with a low
level of innovation, including Poland, must take measures that will boost the construction of innovation
potential in the form of human resources in science and technology. Without an adequate quantity and
quality of human resources in science and technology, it is impossible to build an innovative, modern
economy. It is optimistic that the values of HRSTE, HRSTO, HRSTC indicators for Poland in 2016 in
relation to 2010 increased. This means that the number of people whose formal level of education allowed
them to take up jobs in occupations in the R&D area increased the most. However, against the background
of other EU-28 countries it is not a significant increase.

11. Wanting to matter on the international arena, Poland must start investing in investment activities.
The first step that needs to be taken is to increase (and to increase successively) the level of R&D
spending in GDP and to invest more in the education sector — mainly third level education.

The barriers in terms of possibility to make comparisons in terms of the discussed subject matter can
certainly include three basic issues, namely: variability of the structure of individual indices in time, lack of
complete data for all countries in the analyzed period as well as an up-to-date status of data (waiting time
for data for the current year).
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€. Masyp-B’epbiyka, LeyuHcbkuli yHisepcumem (Monbwya).

TpynoBi pecypcu Ak pyHAaMEHTaNbHUIA eNeMEHT iHHOBALIiHOTO PO3BUTKY HaLiOHaNbHOI EKOHOMIKM

Memoro cmammi € nposederHs cucmemamu3ayii Haykogux AocnidkeHb 3 numaHb iHHO8aUiUIHO20 PO3BUMKY HaUiOHabHOI
EKOHOMIKU ma 8U3Ha4YeHHs1 HanpsMKig ii noninweHrHs. Po3kpumi meopemuydHi OCHO8U iHHO8AUIUHO20 PO3BUMKY HauioHanbHOT
exoHomiku 0o3gonunu agmopy eudinumu mpydosi pecypcu sik 00UH 3 KITOYOBUX efleMeHmig 8npogadxeHHs iHHosauil, sKuli
6e3nocepedHb0 8NUSaE Ha iHHO8aUIHUL HanpsM PO3BUMKY HauioHabHOT ekoHOMIKU ma eidnosidHy nonimuky ypsdy wodo toeo
3abe3neyeHs. Y cmammi 06’ekmom docridxerHs € kpaiHu €C, npu upomy ocobrusa ysaza npudinsemsca Monbwi. [locmasnera
mema Q0CriOXeHHs 3yMmogusia HeobXiOHICmb 8UpILEHHST maKux 3a80aHb. OUiHUMU iHHOBAUIUHY akmueHicmb Tonbwi NOPIBHSHO 3
kpaiHamu €C 3a donomoz0to 3azanbHoesponelicbkoeo iHdexcy iHHosauitiHocmi (31l) ma enobasnbHoeo iHOekcy inHogauyitiHocmi (I);
8u3Hayumu ennue mpydogoeo Kanimainy Ha iHHogauiliHuli po3gumok [lonbwi nopigHsHO i3 kpaiHamu €C Ha ocHosi 3l ma [l;
ouiHumu pigeHb mpydoso2o Kanimaiy 8 KOHMeKcmi iHHo8ayiliHO20 Po38uUMKY [10bWi NOPiBHAHO 3 iHWUMU KpaiHamu YneHamu €C,
8UKOPUCMOBYIOYU enieMeHmu mpydosux pecypcis, 3adisiHux y cepepi Haykogux docridxeHb ma po3pobku mexHonoaili. EMnipuyHe
docnidxeHHst npogedeHo Ha 0CHOBI iHCMpyMeHmapito cmamucmuyHoe2o aHanizy 8 nepiod 2010-2016 pp. 0ns 28 kpaiH €C (€C-28).
B OocnidxeHHi HazomowyemsCs, W0 NOYamKo80K MOYKOK aHanizy 0bpaHo pik npuliHamms cmpameeil coyjanbHO-eKOHOMIYHO20
posgumky EC do 2020 poky. AHaniz possumky 3l ma I'll 0emoHcmpye 3HayHy OughepeHuiauiio kpaid €C 3a pigHeM iHHOBaUilIHO20
po3gumky. Tak, 32i0H0 ompumaHux pe3ybmamie AoCTIOKeHHS 8CMaHOBIEHO, W0 nidepamu 3a pisHeM iHHOBaULIHO20 PO3BUMKY €
kpaiHu [ligHiyHoi €sponu. [Npu ysomy aHanoeiyHa meHOeHUis cnocmepieaemscsi npu ouiHui kpaiH €C 3 moyku 30py po3sumky
mpydogoeo ¢hakmopy SiK KITK4Y08020 eneMeHmy iHHosauiliHoeo po3gumky. Ompumani pe3ynbmamu 00CHIOXeHHs nokasau, wo
nopigrsHo i3 nidepamu €C y kKoHMexcmi po3sumky iHHosauili ma kpaiHamu €C, sKi Malomb aHanoaidHull pieeHb eKOHOMIYHO20
po3gumky (Yecoka Pecnybnika, YeopuwuHa ma Crosenis, mowo) 0nsi eKoHomiku [Tonbwi XapakmepHUM € Hux4uli pigeHb sk
iHHOBaUIUHUX NOKa3HUKI8, MaK i noKa3HUKig mpydogux pecypcig.

Kntoyosi croBa: iHHOBaLisi, TpYAOBI pecypcy B 06nacTi HaykoBUX JOCHILKEHb Ta po3pobky TexHororii, kpaikn €C, MonbLua.
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