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Comparative analysis of the innovation system of Kazakhstan:
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In the modern world, economic growth is closely linked to the development of innovation.
Today, to become an economically developed country, it is necessary to invest in innovation
and improve factors that have a direct impact on innovation activity. However, the significant
problem in innovation is the gap among the industrialized countries, countries with economies
in transition, and developing countries. This study focuses on a country with a transition
economy — Kazakhstan, and its ability to make an innovation breakthrough. In search of the
indicators influencing innovation activity in Kazakhstan, we drew on the methodology of the
European Innovation Scoreboard. Through data harmonization, we found Kazakh indicators
and compared them with European indicators. This empirical result allows us to draw
conclusions on the importance of human resources in science, and of fast-growing enterprises
with innovation activity. The growth in R&D expenditure also positively affected Kazakh
innovation in line with world practice. In this way, the quality improvement of some key factors
is positively affecting the growth of many innovative indicators in Kazakhstan. The
contribution of this empirical result allowed us to compare Kazakhstan with European Union
countries through the European system of innovation estimation.
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1. Introduction

Technological progress and movement forward have always been a natural
development in society. The blossoming of inventive evolution encouraged
technological growth during the Enlightenment (Hesse 2002). In the eighteenth
century, Adam Smith wrote in his work about the division of labor and the widening
of the market as the main factors in encouraging technological innovation (Landes
2015). Since the time of Schumpeterian theory about innovation, the world has started
building capacity in the field of technology and gained vast productivity.

At the present time, Industrial countries invest in innovation and reduce
technological catch-up between upper-tier countries. While developing countries seek
to catch up in the innovativeness of mid-tier countries, and start with technologies
necessary for local society. The technological competition has reached fever pitch for
some countries. Gradually the gap between countries began to widen by dividing the
world according to economic and innovation development. Despite this gap, some EU
countries have reached significant results in innovation and technology development
for decades: Slovenia (Bucar 2005, Koschatzky et al. 2011, Marki¢ et al. 2011, Likar
et al. 2014) Estonia (Linnas 2008, Nauwelaers et al. 2013, Karo—Looga 2016), Czech
Republic (Uzagalieva et al. 2012, Krasnigi—Kutllovci 2008), Hungary (Havas 2002,
Varga 2006, Lengyel-Leydesdorff 2011, Lukovics et al. 2017), and others. Evaluating
the level of innovativeness of EU countries is possible thanks to the Global Innovation
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Index (GII), the European Innovation Scoreboard (EIS), and so on. World results in
innovation are published at the GII for approximately 130 countries. Global
Innovation Index includes near 80 indicators with various parameters. In this paper,
we chose EIS as the basis of our calculations. The EIS has a huge impact on the
practitioners and theoretical specialists of EU countries by forming innovation
indicators in Europe. However, the main benefit of EIS is a focus on EU countries and
their indicators in innovation. The EIS measures average performance in 27 indicators
in 10 innovation dimensions for EU countries. In the interest of spreading the
effectiveness of indicators and their comparable strength in the Eurasian continent,
the developers of EIS included several non-European countries in the list. Certainly,
every country has its own approach in the calculation of innovation performance,
including Kazakhstan. In this paper, we take EIS as the basis of our calculations. This
article is an attempt at a comparative analysis of Kazakhstan data with EU indicators
on the basis of EIS. This article helps to understand the strength and weaknesses of
innovation indicators in Kazakhstan. Whereas the development and promotion of
innovation is rather a fresh and current topic in Kazakhstan, we used the data of one
decade to identify any progress in the indicators.

The main purpose of this research is the harmonization of Kazakhstan data
with the EIS. We intend to determine if Kazakhstan data can be comparable with the
EIS indicators. The indicators for calculating innovation in some countries is a long
process started from gathering data and continue with data processing. To ensure that
indicators can effectively interconnect with data from other countries, a close
examination of what indicators do is very much needed (lizuka—Hollanders 2020).
This stage involved several steps before we reached results. The research question for
this paper hence was how to harmonize Kazakh data with the EIS? This step required
an explicit understanding of methodological stages and an explanation of indicators.
The second part of the article includes the results and discussion in which we
explained the state of innovation in 2008 and 2018.

This paper is organized as follows: section 1 describes differences in
structuring innovation between developed and developing countries. The main focus
of the literature review was on innovation in developing countries; section 2
introduces the origins of the data, the explanation of indicators and methodology in
detail; section 3 then combines the results of the calculation to determine if the
calculation of Kazakh data was in fact harmonized with EIS; section 4 describes the
discussion of harmonized data; and finally, section 5 presents our conclusions.

2. Literature review

There is a variety of opinions about the division of countries into certain categories in
the fields of economics and innovation. We have chosen the EU concept that is close
to our study and subdivide countries into 4 groups: Innovation Leaders, Strong
Innovators, Moderate Innovators, and Modest Innovators. The possibility of transition
from one group to another was smoothly carried out over decades. During the chosen
decade a significant number of countries reduced the gap from one stage to another in
the EIS from 2008 to 2018.
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The transition to a new innovative stage takes on average about 10 years
according to our observation. Hungary, Lithuania, Latvia, Malta, Poland, Slovakia,
and Turkey have been promoted from Modest to Moderate innovative countries since
2008. By 2018, Slovenia and Norway had reached a new stage as Strong Innovators
and Netherlands — Innovation Leaders.

However, most of these countries are countries with transition economies.
What happens with developing countries? How should they bring down expanding lag?

The measurement and understanding of innovation has been essentially
constrained by the lack of comparable and reliable data in developing countries
outside of the EU (Rahayu-Day 2015, Cirera—Muzi 2020).

Moreover, the problem of bridging the rupture between the Third and the
Industrialized countries has always been regarded by scientists. Paulo Antdnio
Zawislak with Luciana Manhdes Marins (2007) proposed a new idea at the
microeconomic level for innovation — a total innovation management system for firms
through the structuring of innovation management activity in the reality of developing
countries’ firms. The scientists used traditional indicators: investment, intellectual
property, and non-conventional indicators such as cadence and project mix. Thus, they
showed the importance of supporting SMEs in innovative activity for countries with
a low level of innovation.

Years later, the topic of entrepreneurship in innovation was also raised by
researchers Adam Szirmai, Wim Naudé, and Micheline Goedhuys (2011). They
considered that the policy and institutional environment is an important determinant
of innovative behaviour in developing countries. However, they highlighted that the
extent of entrepreneur innovativeness depends on the characteristics of the
entrepreneur and the sector in which the firm is active (Szirmai et al. 2011).

Nowadays, the quantity of sources with regard to the firm-level in developing
countries is widening. It includes not only the impact of firms on economic
development in the country but also examines firm characteristics, its economic
performance, business strategies, and opportunity for innovativeness (Goedhuys et al.
2008, Goedhuys—Sleuwaegen 2010).

Furthermore, Bronwyn Hall, Francesca Lotti, and Jacques Mairesse (2013)
and Michael Polder, George van Leeuwen, Pierre Mohnen, Wladimir Raymond
(2009) researched the impact on R&D and ICT investment on innovation and
productivity. The main findings showed that the basic role for innovation is assumed
by R&D investment, while for productivity — ICT investment. Thus, the impact of
R&D on innovation is significant.

More recently, a group of scientists analyzed the effect of competition on
technological innovation in developing countries through the Boone index. Their
findings reveal a negative and robust impact of competition on innovation (Alvarez et
al. 2015). Later, Roberto Alvarez (2016) found that for the service industry it works
vice versa, R&D impact not being as significant as ICT investment.

Vijay Govindarajan with Chris Trimble (2012) put forward five gaps between
developing and developed economies: performance gap; infrastructure gap;
sustainability gap; regulatory gap; preferences gap. However, in 2017 the concept of
inclusive innovation was discussed, and providing a framework of four key
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dimensions (people, activities, outcomes, and governance) to consider in its
implementation (Schillo-Robinson 2017).

Despite an increasing number of scientific papers about developing countries
in innovation, there is not enough empirical evidence about Kazakhstan and the
Central Asian region. Most articles discuss developing countries in the EU and Latin
America. During the collection of Kazakh data, we noticed a relatively small number
of Kazakh scientific articles with empirical results. Over two decades, the evolution
of indicators impacting on innovation in Central Asia had increased modestly, but did
not provide sufficient innovation growth in comparison with Europe (Table 1).

Table 1 Selected Sustainable Development Goals (SDG) Indicators in Central Asia
and Europe, averages, 2000-2016

SDG Indicator Central Asia Europe
2000 2005 2010 2016 2000 2005 2010 2016

Adjusted net

enrolment rate (%) 684 730 785 92.0 90.8 93.9 94.6

R&D expenditure as
a proportion of GDP 0.18 0.25 0.16 0.18 1.62 1.60 1.75 1.83
(%)

Researchers (in full-

time equivalent) per 3374  363.2 391.2 500.0 2458.0 2730.3 2985.7 3181.1
million inhabitants

Proportion of the
population covered
by at least a 2G
mobile network (%)

Source: Global and regional data for Sustainable Development Goal Indicators, 2017 session,
28 July 201627 July 2017, Agenda items 5, 6 and 18 (a) (UN document E/2017/66)

30.0 60.2 86.7 975 94.3 98.5 98.3 97.2

We concentrated on the articles concerned with the Kazakh innovation system
for two decades. Kazakhstan's economy has shown remarkable growth over the
decades in Central Asia. The significant increase in GDP from USD 18.292 billion
(2000) to USD 179.34 bhillion (2018) stands comparison to other Central Asian
countries. From 2000 until 2018, the GDP indicators of the Kyrgyz Republic and
Tajikistan had approximately similar values, near USD 8.093 billion and USD 7.523
billion in 2018. The GDP growth of Uzbekistan showed a significant increase, and
reached near USD 50.5 billion in 2018. The GDP indicator of Afghanistan and
Turkmenistan reflected similar development until 2005. At the end of 2018,
Turkmenistan's GDP demonstrated a noticeable rise and achieved the result
approximating the GDP of Uzbekistan. In 2018 Afghanistan also showed GDP
growth, approaching USD 19.4 billion (Figure 1).
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Figure 1 GDP of Central Asian countries from 2000 to 2018 (USD, billion)
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Source: own construction based on World Bank data (2000-2018)

Innovation problems in Kazakhstan and related topics have often been
discussed by Kazakh researchers over the last two decades. Some Kazakh researchers
have worked towards a descriptive basis for national innovation policy and strategy.
Certainly, most of these works are unconvincing due to the limited number of
scientists in this area. The main discussions have been about how to modernize
economics through innovation, and how to include enterprises and society in this
process (Nurlanova 1998, Doskaliyeva—Orynbassarova 2016). The main body of
descriptive articles studied technology and innovation through branding and methods
of investment appraisal taking into account both commercial and tax requirements
(Nurlanova 1998, Tulegenova 2007); investment regulation mechanism with
development of venture capital (Doskaliyeva—Orynbassarova 2016); the importance
of ICT development for realization innovation projects (Utepbergenov et al. 2018),
and so on.

In the study of Kazakh scientific articles, a number of articles are devoted to
the development, the interaction, and impact of R&D on innovation, science, and
intellectual property rights in Kazakhstan. The general topics are connected with the
scientific sphere where the main issues are investment in R&D (Kurmanov et al. 2016,
Ziyadin et al. 2018, Shaikin—Estes 2018), quality of scientific articles (Adambekov et
al. 2014), the quantity of the researchers, and interaction of science with business
through intellectual property (Radosevic—Myrzakhmet 2006, Abazov and Salimov
2016). Certainly, most of these scientists noted the importance of R&D in the
innovation process. In comparison with the EU countries, the amount of R&D
expenditure in Kazakhstan was low over the last decade. For instance, the average
amount of R&D expenditure in Europe was near 1.75 in 2010, whereas in Central
Asia it was 0.16. In Kazakhstan, specifically, this indicator equalled 0.153 in 2010.
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Table 2 R&D indicators in Kazakhstan (2010-2018)

Indicators 2010 2012 2014 2016 2018
GDP (billion USD) 148.047 207.999 221.416 137.278 179.34

Research and development
expenditure (% of GDP)

Scientific and technical
journal articles

0.153 0.165 0.167 0.142 0.123

323.91 445.67 934.97 1601.18  2367.46

Researchers in R&D (per

S 370.533  612.183  798.665  693.683  666.935
million people)

High-technology exports
(billion USD)

Source: own construction based on World Bank Data, 20102018

1.813 3.571 3.396 2.077 1.784

The development of innovation activity must also include the enhancement
potentiality of regions (Cooke—Morgan 1999, Nauwelaers et al. 2013). In particular,
the most high-potential regions for innovation in Kazakhstan were East Kazakhstan,
Aktobe, Zhambyl, South Kazakhstan, and Mangistau regions (Mukhtarova—
Myltykbayeva 2015). However, according to the data of the Statistics committee in
Kazakhstan, the GDP for the last 8 years had increased from USD BLN 148.047
(2010) to USD BLN 179.34 (2018). Despite this, high-technology exports remained
at the same level between 2010 and 2018 (Table 2).

In practice, Kazakh scientists often refer to the world rankings occupied by
Kazakhstan. When accounting for innovative activity in Kazakhstan, for example,
they refer to the Global Innovation Index (Stavbunik—Pé&lucha 2019, Mukhammedov
et al. 2019). The studies also provided comparisons between countries for certain
parameters that affect innovation in general (Brunet 2012, Suyunov et al. 2018).

Typically, every country has its own calculation of innovation activity. It is
impossible to say that one method can be applied to all countries. The key differences
lie in each country having different innovative strategies, according to its individual
ideas, resources, and possibilities. In any case, the initial data is different, the strategy
is different, and the method of calculation is also different. In this study, we tried to
bring Kazakhstan innovation data closer to that of European countries. The
assumption of this study is that we test the possibility of transferring Kazakhstan data
and overlaying it onto the EIS for 2008 and 2018 by normalization of data.

3. Data and methodology

The data for this empirical analysis comes from 2008 and 2018 following EIS and
identifying the main variables and objects for analysis. The researched period shows
how innovation developed in different countries during the decade between 2008 and
2018. The individual variables are presented for developed and developing countries
in the European Union and Central Asia. Namely, we observe about 30 countries,
divided into 4 groups: Innovation Leaders, Strong Innovators, Moderate Innovators,
and Modest Innovators (Annex A, Table 1). This study reflects the innovation activity
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of 29 European and Central Asia countries: Austria (1), Belgium (2), Bulgaria (3),
Cyprus (4), Czech Republic (5), Germany (6), Denmark (7), Estonia (8), Spain (9),
Finland (10), France (11), Croatia (12), Hungary (13), Ireland (14), ltaly (15),
Lithuania (16), Latvia (17), Malta (18), Netherlands (19), Norway (20), Poland (21),
Portugal (22), Romania (23), Sweden (24), Slovenia (25), Slovakia (26), the United
Kingdom (27), Turkey (28), and Kazakhstan (29).

For determining the development of innovation activity at the European level,
an aggregate indicator of innovation based on 19 indicators was used. These 19
indicators were present and defined in the EIS, except for Kazakhstan, and include:
1) New doctorate graduates per 1000 population aged 25-34 (Q1); 2) Percentage
population aged 30—34 having completed tertiary education (Q2); 3) Lifelong learning
of population aged from 25-64 (Q3); 4) R&D expenditure in the public sector (% of
GDP) (Q4); 5) R&D expenditure in the business sector (% of GDP) (Q5); 6) Non-
R&D innovation expenditure (% of turnover) (Q6); 7) SMEs innovating in-house (%
of SMEs) (Q7); 8) Innovative SMEs collaborating with others (% of SMEs) (Q8); 9)
Public-private co-publications per million of population (Q9); 10) PCT patent
applications per billion GDP (Q10); 11) Trademarks applications per billion GDP
(Q11); 12) Designs applications per billion GDP (Q12); 13) SMEs introducing
product or process innovations (% of SMESs) (Q13); 14) SMEs introducing marketing
or organizational innovations (% of SMEs) (Q14); 15) Employment in fast-growing
enterprises in innovative sectors (% of total employment) (Q15); 16) Employment in
knowledge-intensive activities (% of total employment) (Q16); 17) Exports of
medium and high-technology products as a share of total product export (Q17); 18)
Knowledge-intensive services exports as % of total services exports (Q18); 19) Sales
of new-to-market and new-to-firm innovations as % of turnover (Q19).

These 19 indicators were divided into four main groups for a clear
understanding of the roles of components in the analysis: human capital with
indicators Q1, Q2, Q3; investment — Q4, Q5, Q6; innovation activity including Q7 to
Q14; and innovation effect - Q15, Q16, Q17, Q18, Q19. Finally, we had 29 countries
and 19 indicators. The data sources are from the EIS 2008 and 2018, World Bank,
Eurostat and national statistical centers.

The methodology of transforming Kazakh statistical data for comparable
analysis started with studying the differences in the statistical data. Central Asia is
still in the process of development, and comparative economic research is
commensurately rare (Peck 2004, Briick 2014). However, we posed ourselves this
brainteaser and accounted for Kazakhstan's data according to the EIS. Every indicator
had its own capacity (load), proved by the EIS for nearly 2 decades from 2001 to
recent years. We also looked at the Global Innovation Index and found the evidence
basis for our research. In addition, past scientific studies give direction in choosing
indicators (Hollanders—van Cruysen 2008, Schibany-Streicher 2008). During
normalization, we changed the definition from “SMEs” to “enterprises” in our
calculation. The next step was to find indicators for Kazakh data according to the EIS
in 2008 and 2018. The main indicator components in calculating are numerator and
denominator (Table 3).
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Table 3 Indicator components
Indicator Numerator Denominator Data source
Q1 Number of doctorate graduates Population between and World Bank data and Committee on
including 25 and 34 years Statistics of the Republic of Kazakhstan
Q2 Number of persons in age group Population between and World Bank data and Committee on
with some form of post-secondary including 25 and 34 years Statistics of the Republic of Kazakhstan
education
Q3 Population of lifelong learning Total population of the same ~ Analytical report on the implementation
statistics refers to all persons in age group of the principles of the Bologna process
private households aged between in the Republic of Kazakhstan (2018)
25 and 64 years and webpage: theglobaleconomy.com
Q4 All R&D expenditure in the Gross Domestic Product Committee on Statistics of the Republic
government sector of Kazakhstan
Q5 All R&D expenditure in the Gross Domestic Product Committee on Statistics of the Republic
business sector of Kazakhstan
Q6 Sum of total innovation Total turnover for all Committee on Statistics of the Republic
expenditure for enterprises, enterprises of Kazakhstan
excluding intramural and
extramural R&D expenditures
Q7 Number of Small and medium- Total number of Small and Committee on Statistics of the Republic
sized enterprises (SMEs) with in- medium-sized enterprises of Kazakhstan
house innovation activities (SMEs)
Q8 Number of Small and medium- Total number of Small and Committee on Statistics of the Republic
sized enterprises (SMEs) with medium-sized enterprises of Kazakhstan
innovation co-operation activities (SMEs)
Q9 Number of public-private co- Total population Committee on Statistics of the Republic
authored research publications of Kazakhstan
Q10 Number of patent applications Gross Domestic Product in National Patent Office in Kazakhstan
Purchasing Power Standard ~ and Committee on Statistics of the
Republic of Kazakhstan
Q11 Number of trademark applications ~ Gross Domestic Product in National Patent Office in Kazakhstan
applied Purchasing Power Standard and Committee on Statistics of the
Republic of Kazakhstan
Q12 Number of individual designs Gross Domestic Product in National Patent Office in Kazakhstan
applied Purchasing Power Standard and Committee on Statistics of the
Republic of Kazakhstan
Q13 Number of Small and medium- Total number of Small and Committee on Statistics of the Republic
sized enterprises (SMEs) who medium-sized enterprises of Kazakhstan
introduced at least one product (SMEs)
innovation or process innovation
either new to the enterprise or new
to their market
Q14 Number of Small and medium- Total number of Small and Committee on Statistics of the Republic
sized enterprises (SMEs) who medium-sized enterprises of Kazakhstan
introduced at least one new (SMEs)
organizational innovation or
marketing innovation
Q15 Number of employees in high- Total employment for Committee on Statistics of the Republic
growth enterprises in 50% ‘most enterprises with 10 or more of Kazakhstan
innovative’ industries employees
Q16 Number of employed persons in Total employment Committee on Statistics of the Republic
knowledge-intensive activities in of Kazakhstan
business industries
Q17 Value of medium and high tech Value of total product Committee on Statistics of the Republic
exports exports of Kazakhstan
Q18 Exports of knowledge-intensive Total value of services Committee on Statistics of the Republic
services exports of Kazakhstan
Q19 Sum of total turnover of new or Total turnover for all Committee on Statistics of the Republic

significantly improved products,
either new-to-the-firm or new-to-
the-market, for all enterprises

enterprises

of Kazakhstan

Source: own construction
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During the normalization of data, we chose eight years: 2001-2009 and 2010
2018. We replaced close to 20% of absent data with previous or subsequent years.
The main idea of the EIS lay based on normalization data among comparable
countries. However, before reaching the normalization of Kazakh data, indicators and
denominators need to be calculated. The next steps in harmonizing data, according to
the EIS are a) identifying and replacing outliers, setting reference years, b) importing
for missing values, c¢) determining Maximum and Minimum scores, d) transforming
data that have highly skewed distributions across countries, €) calculating re-scaled
scores, f) calculating composite innovation indexes, g) calculating relative-to-EU
performance scores.

The first sub-step for calculating Kazakhstan indicators was identifying
positive and negative outliers. The positive/negative outliers were identified as the
country scores which were higher/lower than the mean across all countries plus/minus
twice the standard deviation. The replacement of outliers was carried out by maximum
and minimum values over all the years studied. The next sub-step included the second
and third sub-steps together. The setting of reference years was conducted on the basis
of data availability for Kazakhstan, specifically, where it was at least 75% complete.
In practice, the reference year is one or two years behind the year in which the
performance of a score is measured. The data of reference years replaces the value for
the previous year. The replacement of missing data in the time series is carried out
using the next available year according to the EIS. The Maximum/Minimum scores
was determined as the highest score and, similarly, the lowest score for the last eight
years in Kazakhstan, excluding positive/negative outliers. In the middle of the
normalization process, the data required transformation. The data, which was skewed
for eight years, was transformed using a square root transformation. This sub-step
meant using the square root of the indicator value instead of the original value. In
doing so, we decreased volatile and skewed data distributions.

A possible transformation of the data leads to rescaled scores by subtracting
the Minimum score and then dividing by the difference between the Maximum and
Minimum score. The maximum rescaled score is thus equal to 1, and the minimum
rescaled score is equal to 0. For positive and negative outliers, the rescaled score is
equal to 1 or 0, respectively, according to the EIS 2018.

The calculation of a Summary Innovation Index is the unweighted average of
the rescaled scores for all indicators where all indicators receive the same weight. The
final step in the normalization of data comes to calculating relative-to-EU
performance scores. This score calculates as the SlI of the respective country divided
by the SlI of the EU multiplied by 100.

The detailed explanation of these steps are to be found in the Report of the
EIS 2008 and 2018.

4. Results and discussion

The main result that we achieved through research proved our hypothesis on the
possibility of the normalization of Kazakh data according to the EIS (Table 4). The
findings refer only to Kazakh data because the data of other European countries were
normalized and reported in the EIS 2008 and 2018.
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Table 4 Normalization of Kazakhstan data according to EUIS 2008, 2018

Indicator 2008 2018 Indicator 2008 2018
Q1 0.07 0.3 Q11 22.6 29.2
Q2 22.7 53.98 Q12 1.1 1.1
Q3 1 1.1 Q13 2.4 6.6
Q4 0.22 0.25 Q14 0.8 10.5
Q5 0.23 0.1 Q15 0.2 2.3
Q6 0.002 0.37 Qle 8.7 10.3
Q7 3.1 36.6 Q17 20.2 17.3
Qs 3.3 36.8 Q18 5.94 35
Q9 1.6 5.9 Q19 17 32.7
Q10 11.3 7.1

Source: own construction

The first group of indicators showed low values after the normalization of
Kazakh data, except the indicator Q2. This indicator was at a fairly high level in
comparison with other European countries. The indicators of the second group
illustrated sustainable R&D expenditures only in the public sector whereas the other
two improved their rates but not significantly. The most substantial and important
group of indicators showed the activity in innovation through intellectual property and
companies involved in the process. The results of the involvement of Kazakh
companies in innovative production indicated poor underlying progress. Besides that,
the evaluation of the level of intellectual property was found in the different
significance of figures in 2 comparable years. The result considered in the context of
each year individually revealed the growth of intellectual property in Kazakhstan in
2018. At the end of 2018, the last group of indicators also demonstrated growth in
comparison with the previous decade (Annex C, Tables 1 and 2).

The group of first three indicators connected closely with human resources
(Q1, Q2, Q3). The importance of human resources in economics (Agiomirgianakis et
al. 2002, Dakhli—Clercq 2004, Kato et al. 2015, Bohdan 2019, McDonald 2019) and
innovation (Gupta 1993, Sternberg—Lubart 1999, Acs 2005, Blaga—Jozsef 2014,
McKeown 2019) cannot be underestimated. Despite rapidly increasing robotization
and automatization, human capital plays a major role and remains a driving force of
economic growth (losif 2014, Grodzicki 2018, Faggian et al. 2019). The micro-level
of the economics shows the dependence of firm performance and ability for
innovative activity on human resources through empirical results: in the USA
(Coleman 2007, Marvel-Lumpkin 2007, Sullivan—-Marvel 2011, Tang—Murphy
2012), in Italy (Colombo—Grilli 2005), in Belgium (De Winne—Sels 2010), in the UK
(Ganotakis 2012), in Israel (Gimmon—Levie 2010), in China (Huang et al. 2012), in
Germany (Rauch-Rijsdijk 2013), and in Japan (Kato et al. 2015).

The level of tertiary education in the country also plays a major role in shaping
economic activity, the development of society, and SMEs. It is a start for continuing
to the next phase of full-education, and is given by our first indicator (the number of
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doctorates). Indeed, the population of people with tertiary diploma forms the middle
and higher classes in the country (Easterly 1999). Tertiary education has a more
positive impact than secondary education (Agiomirgianakis et al. 2002). At the same
time, we didn’t find a significant impact of tertiary education on innovation (Annex
B, Figure 1). We surmise that the growth of population with completed tertiary
education aged 30-34 impacts more on internal processes without direct proximity to
innovation. Specifically, no dependence of the influences of tertiary education growth
on the country's transition from one stage of innovation development to stronger
countries was observed.

The level of highly-educated people in a country imposes conditions of
growth in science and technology in the long-run (Grodzicki 2000, Duru-Bellat—
Gajdos 2012, Bogoviz 2019). Thus, the result of the first indicator illustrated
progressive growth during the decade for most countries studied. Only one country
saw this indicator decreasing slightly from 0.86 to 0.6 at the end of 2018 - in Poland.
In the comparison between 2008 and 2018, the first indicator (Q1) grew significantly
from 0.07 to 0.3 in Kazakhstan (Table 4). We found that the higher the number of
doctoral graduates indicator, the higher the innovation activity in the country (Figure
2). Thus, we would like to note that the number of doctorates has to be increased by
attracting young people to science, by paying competitive salaries, improving
laboratories and conditions for research, and raising the prestige of scientists, etc.

Figure 2 Indicator Q1 — New doctoral graduates per 1,000 population aged 25-34
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Education and skill improvement became a continuing process in the Digital
Age (Fischer 2000, Fischer—Konomi 2007, Sahlberg 2009). Indicator Q3 illustrated
lifelong learning in European countries, and in Kazakhstan that calculated as all
persons in private households aged between 25 and 64 years, according to EIS 2018.
The multifaceted approach to lifelong learning statistics in different countries showed
some ambiguity for this indicator in Kazakhstan. However, we found some statistics
pertaining to lifelong learning. Thus, in the process of normalizing Kazakh data, we
arrived at the result of 1.0 for 2008 and of 1.1 for 2018 (Annex B, Figure 2). Moreover,
it was the lower mark among European Union countries for lifelong learning.
However, the approaches in collecting data were different — in European countries, it
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was by questionnaire, while Kazakh data was collected through the report. We are
convinced there is a higher degree of lifelong learning in the population of Kazakhstan
through practical experience.

The second group of indicators highlight investment (Q4, Q5, and Q6).
Finance is an important part of the commercialization process (Nickell-Nicolitsas
1997). Through research, we found that investment has a positive impact on
innovation (Popov—Roosenboom 2009). Further, the integration between innovation
and R&D showed a positive relationship in empirical results (Pegkas et al. 2019).

In Kazakhstan, R&D expenditure in the public sector (% of GDP) (Q4) in
2008 was 22.2 and grew slightly in 2018 — 22.5 (Figure 3). The indicator Q5 reflected
business expenditure in R&D. R&D expenditure in the private sector was 0.3 in 2008
and tripled in 2018 — 0.10 (Annex B, Figure 3). The last indicator in this group was
the indicator of non-R&D innovation expenditure excluding intramural and
extramural R&D expenditure. This indicator measures non-R&D innovation
expenditure as a percentage of total turnover (Report of EUIS 2018). The rate was
0.002 (2008) and 0.37 (2018) in Kazakhstan (Annex B, Figure 4). Ostensibly, this
indicator showed significant growth in 2018 compared with 2008. Measured in the
national currency, these 3 indicators always grew. In fact, growth was poor due to the
difference in the exchange rate of foreign currencies to the national currency (KZT).
Namely, from 2008 to 2018, the foreign rate to tenge (KZT) doubled and lead to
significant fluctuation in the national currency and declining values in the case of
some g-indicators dependent on foreign currency in 2018. Countries with high
involvement in innovation have an indicator of R&D expenditures upwards of 0.6,
according to the EIS. While countries with transition economies show performance
from 0.5 to 0.2. indicator value of less than 0.2 is characteristic of the modest group
of innovators (Figure 3). Thus, the improvement of R&D expenditure indicators will
have produce significant growth in Kazakh innovation.

Figure 3 Indicator Q4 — R&D expenditure in the public sector (% of GDP)
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Unfortunately, due to the limited data about venture capital, we excluded the
calculation of this indicator. Moreover, according to the Law in Kazakhstan, the
understanding of venture capital is blurred and such capital is usually provided by the
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government. Certainly, private venture capital also exists in the Kazakhstan
innovation market but as a low proportion. The development of R&D by strong
financial support and the availability of venture capital at the stage of a start-up is
recommended for progress in innovation. The potential for innovative activity of the
enterprise is sown through resources such as human capital, intellectual property,
investment, and state support of innovative projects, and depends on many other
factors. Importantly, the companies have to be interested in the invention and
production of new products needed by society in the present time. In the innovation
activity part of the analysis, we included indicators of innovation enterprises,
intellectual property, and other assets. In general, we were able to point to positive
results in 2018 in comparison with a decade ago.

In the table of the EIS, the indicators reflected an underestimated average
value in comparison with highly developed innovative countries. However, at the
level of the countries with a transition economy, Kazakh indicators showed a stable
rise in the potential development of innovative activity in the country.

The world crisis of 2008 produced the collapse of the financial sphere and led
to difficulties in innovation too. Kazakhstan's economy also suffered during the crisis.
At that time, the economy was in a precarious position, which probably contributed
to the revision of innovation strategy in Kazakhstan.

The level of development of companies that have introduced any new or
significantly improved products or production processes after 2008 improved to 36.6
in 2018 (Annex B, Figure 5). The indicator of co-operation Kazakh enterprises grew
significantly from 3.3 to 36.8 in 2018 (Annex B, Figure 6). This indicator illustrated
the enormous dependence of Kazakh enterprises on external interconnections. Thus,
output demonstrated that Kazakh companies need to build the strong potential of
human resources and equipment. There also remain strategically important challenges
for the innovative development of Kazakhstan in the future. Naturally, enterprises
have to support contacts and co-operate with other firms during the innovation
process, but this indicator should be at the average or less level than in 2018.

The position of Kazakhstan in terms of the number of public-private co-
authored research publications (Q9) has borne out the problems discussed in this
article. Low results for the indicator (less than 6) are shown by several countries:
Bulgaria, Lithuania, Latvia, Malta, Poland, Romania, Turkey, and Kazakhstan (Annex
B, Figure 7). The indicator Q9 correlated significantly with indicator Q1 — number of
doctorate graduates (Figure 2).

The indicators Q10 (Figure 4, 5), Q11, Q12 (Annex B, Figure 8, 9) indicate
the development of the intellectual property in Kazakhstan. During 27 years of
independence, Kazakhstan continues improving its intellectual property system from
year to year. The significant growth of patent and trademark applications has led to
increased interest from business and government. Public awareness of intellectual
property protection remains at a low level, but the number of applicants is increasing
every year, indicating that the dissemination of information about the need for
registration the future intellectual capital (Figure 4, 5) has been effective.
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Figure 4 Indicator Q10 — PCT patent applications per billion GDP in 2008
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Figure 5 Indicator Q10 — PCT patent applications per billion GDP in 2018
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In 2018 SMEs introducing product or process innovations and SMEs
introducing marketing or organizational innovations grew significantly in comparison
with 2008. However, in comparison with EU countries, Kazakhstan reached the level
of a few moderate innovator countries in 2018 (Annex B, Figure 10, 11).

The indicators of employment in fast-growing enterprises in Kazakhstan
matched those of strong innovator countries: Austria, Finland, and Belgium with
similar growth in 2018 (Annex B, Figure 12, 13). However, with the same level of
employment in fast-growing enterprises in Austria, Finland, Belgium, and
Kazakhstan, the difference in the indicator of exports of medium and high-tech
products in Kazakhstan was less than twofold (Annex B, Figure 14).

Due to the limited scope of this article, we would like to identify future
directions for exploring the impact of the employment rate in fast-growing companies
on the exports of medium and high-tech products in Europe and Central Asia. For
future practical contributions, it would also be necessary to clarify exactly what
factors influence indicators Q15 and Q17, and also the impact and interaction of Q18
and Q19 (Annex B, Figure 15, 16). Perhaps this will lead to subsequent in-depth
discoveries in the management of innovative processes in enterprises.
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5. Conclusion

The ability of a country to innovate helps it stay competitive on the global market.
Innovation policy defines the weaknesses and strengths of a country in innovation.
Innovation strategy determines the direction in innovation, mitigates weaknesses,
supports technology breakthroughs, and so on. Most developed countries are able to
identify their innovation strengths, which allow them to move forward at a faster pace.
For instance, the strengths of Germany in innovation are high-tech density and patent
activity; for Singapore — tertiary efficiency; for Sweden — R&D intensity; for Finland
— productivity and researcher concentration. For the mitigation of weaknesses and
reinforcement of strengths in innovation, developing countries need to know in detail
the comparative level of their innovativeness. In this article, we normalized and
calculated Kazakh data by 19 indicators according to the methodology of EIS. Thus,
we answered the main question of this research. During our calculations, we found
the weak spots in innovation in Kazakhstan. We surmise that the slow development
of innovation depends on the lack of investment in R&D. Moreover, we consider the
impact of human resources on innovation through low values in the indicators of
published articles and new doctorates to be significant. The harmonization of data
allowed us to see the dependence between employment rate in fast-growing
companies and the export of medium and high-tech products to Europe and Central
Asia (Annex C, Table 1, 2).

In the end, we have an idea of the innovative potential Kazakhstan has on a
global scale after normalizing Kazakh data. It is difficult to deny that the need for
catching up in most of the indicators, which is interconnected for many of the
indicators presented, will lead to a shift in the positive direction. This study showed
the improvement of Kazakh indicators from Modest Innovator to Moderate Innovators
country between 2008 and 2018.
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Annex A

Table 1 Countries rate in European Scoreboard (2008; 2018)

Individuals In European Scoreboard European Scoreboard 2018
table | 2008
Austria 1 Strong Innovators Strong Innovators
Belgium 2 Strong Innovators Strong Innovators
Bulgaria 3 Modest Innovators Modest Innovators
Cyprus 4 Moderate Innovators Moderate Innovators
Czech 5 Moderate Innovators Moderate Innovators
Republic
Germany 6 Innovation Leaders _—~t75trong Innovators
Denmark 7 Innovation Leaders Innovation Leaders
Estonia 8 Moderate Innovators Moderate Innovators
Spain 9 Moderate Innovators Moderate Innovators
Finland 10 Innovation Leaders Innovation Leaders
France 11 Strong Innovators Strong Innovators
Croatia 12 Just moved PModerate Innovators
Hungary 13 Modest Innovators PModerate Innovators
Ireland 14 Strong Innovators Strong Innovators
Italy 15 Moderate Innovators Moderate Innovators
Lithuania 16 Modest Innovators _—~tModerate Innovators
Latvia 17 Modest Innovators Moderate Innovators
Malta 18 Modest Innovators _—~f7Moderate Innovators
Netherlands 19 Strong Innovators “alnnovation Leaders
Norway 20 Just moved B5trong Innovators
Poland 21 Modest Innovators ZModerate Innovators
Portugal 22 Moderate Innovators Moderate Innovators
Romania 23 Modest Innovators Modest Innovators
Sweden 24 Innovation Leaders Innovation Leaders
Slovenia 25 Moderate Innovators B5trong Innovators
Slovakia 26 Modest Innovators _—~tModerate Innovators
Turkey 27 Just moved FPModerate Innovators
United 28 Innovation Leaders Innovation Leaders
Kingdom
Kazakhstan 29 Unknown Unknown

Source: own construction based on the European Innovation Scoreboards 2008, 2018
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Annex B

Figure 1 Indicator Q2 — Percentage population aged 25-34 having completed
tertiary education
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Figure 2 Indicator Q3 — Lifelong learning of population from 25-64 aged
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Figure 3 Indicator Q5 — R&D expenditure in the business sector (% of GDP)
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Figure 4 Indicator Q6 — Non-R&D innovation expenditure (% of turnover)
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Figure 5 Indicator Q7 — SMEs innovating in-house (% of SMES)
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Figure 6 Indicator Q8 — Innovative SMEs collaborating with others (% of SMES)
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Figure 7 Indicator Q9 — Public-private co-publications per million population
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Figure 8 Indicator Q11 — Trademarks applications per billion GDP in 2008 and in 2018
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Figure 9 Indicator Q12 — Designs applications per billion GDP in 2008 and in 2018
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Figure 10 Indicator Q13 — SMEs introducing product or process innovations
(% of SMEs)
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Figure 11 Indicator Q14 — SMEs introducing marketing or organizational
innovations (% of SMEs)
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Figure 12 Indicator Q15 — Employment in fast-growing enterprises in innovative

sectors (% of total employment)

12
10

o N b O
[

AT BG CZ DK ES FR HU IT LV NL PL RO SI TR KZ

Source: own construction

Figure 13 Indicator Q16 — Employment in knowledge-intensive activities
(% of total employment)
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Figure 14 Indicator Q17 — Exports of medium and high-technology products as a
share of total product export
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Figure 15 Indicator Q18 — Knowledge-intensive services exports as % of total
services exports
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Figure 16 Indicator Q19 — Sales of new-to-market and new-to-firm innovations as %
of turnover
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Annex C
Table 1 Harmonized Kazakh data according to the EIS in 2008
gl g2 g3 [ol:! g5 g6 q7 g8 g9 ql0 gll gl2 gl3 ql4 915 g16 ql7 gl8 g19
AT 172 | 176 | 128 | 075 | 1.81 n/a 411 18 58 | 183.1 | 237.1 | 2846 | 478 | 549 | 6.66 | 14.15 | 532 | 31.3 | 7.08
BE 094 | 321 7.2 0.57 1.3 073 | 408 | 167 | 494 | 129.1 | 1214 | 1162 | 454 | 453 | 6.31 | 1554 | 487 | 439 | 7.39
BG 036 | 224 1.3 033 | 015 | 079 | 15.1 3.8 0.5 1.4 328 | 192 | 178 | 157 | 513 | 835 | 212 | 182 | 3.59
CY | 022 | 331 8.4 0.31 0.1 212 | 375 | 26.2 9.1 17 | 2828 | 312 | 379 | 509 0.9 158 | 459 | 354 | 7.04
cz 0.86 | 137 5.7 055 | 0.98 | 0.88 28 117 | 126 7.3 471 | 67.7 32 36.2 | 10.85 | 10.92 | 613 | 355 | 4.72
DE 156 | 24.3 7.8 076 | 1.77 | 1.07 | 463 9 459 | 275 | 187.7 | 2226 | 528 | 68.1 | 10.72 | 1537 | 655 | 53.8 | 10.11
DK | 093 | 322 | 292 | 0.88 | 1.65 | 051 | 408 | 149 | 108.7 | 174.6 | 212.1 | 280.4 | 357 | 454 | 6.03 | 10.92 | 412 | 67.2 | 4.05
EE 0.57 | 333 7 058 | 054 | 336 | 371 | 181 | 145 5.6 814 | 179 | 458 | 484 39 |1101 | 362 | 385 | 9.27
ES 0.67 29 104 | 055 | 066 | 0.49 | 24.6 5 106 | 29.3 | 163.8 | 1045 | 295 | 295 | 447 | 1422 | 523 n/a 8.48
Fl 217 | 364 | 234 | 094 | 251 n/a 409 | 275 | 831 | 267.6 | 137.3 | 116.8 | 447 n/a 7.03 | 1649 | 515 | 26.7 | 4.83
FR 113 | 26.8 7.4 074 | 131 | 033 | 283 | 115 | 279 | 1192 | 944 | 1075 | 299 | 413 | 6.35 | 1576 | 58.9 n/a 5.56
HR 047 | 16.2 2.9 055 | 038 | 092 | 244 9.6 11.9 5 45 2.9 283 | 381 4.7 9.71 | 395 | 148 | 845
HU 0.42 18 3.6 046 | 049 | 072 | 132 6.5 16.9 7.8 26 183 | 168 | 264 | 882 | 1135 | 69.3 | 256 2.7
IE 111 | 32.2 7.6 044 | 0.88 | 096 | 388 | 11.7 14 64.1 | 1725 | 132.7 | 438 | 409 | 526 | 16.05 | 51.8 | 705 | 543
IT 0.89 | 136 6.2 052 | 0.55 1.1 28.1 4.3 172 | 761 | 120 | 1842 | 33 375 | 759 | 1557 | 51.1 n/a 452
LT 0.61 | 289 5.3 058 | 023 | 064 | 17.7 | 103 0 1.3 20.4 2.6 19.7 | 285 | 244 | 819 | 331 | 138 | 6.39
LV 024 | 226 7.1 042 | 021 n/a n/a 5.6 0.4 5.7 23.7 21 14.4 n/a 1.88 | 1057 | 238 | 376 | 1.25
MT | 0.03 | 125 6 0.21 | 0.39 1.1 n/a 5.7 0 216 | 1271 | 467 | 144 | 318 | 6.16 | 1522 | 745 23 3.85
NL 0.87 | 308 | 166 | 067 | 1.03 | 029 | 273 | 125 | 837 | 173.3 | 1958 | 1353 | 329 | 318 | 315 | 17.97 | 483 | 399 | 4.87
NO | 094 | 344 18 077 | 081 | 017 | 259 9.8 385 | 955 | 51.2 | 67.1 | 298 | 347 | 421 | 1605 | 114 | 548 | 3.17
PL 0.86 | 187 5.1 038 | 0.18 | 1.03 | 17.2 9.3 1.3 3 332 | 455 | 204 | 29.1 55 | 1033 | 489 | 279 | 555
PT 275 | 137 44 046 | 061 | 095 | 341 6.7 4 74 | 1185 | 558 | 387 | 534 | 345 | 965 | 387 | 275 | 6.12
RO 0.48 12 1.3 031 | 022 | 108 | 179 2.9 31 0.7 13.5 3 194 | 354 | 566 | 526 | 375 | 46.6 | 13.69
SE 225 | 31.3 32 099 | 264 | 066 | 418 | 166 | 116.1 | 184.8 | 201.9 | 161.9 | 40.7 n/a 6.2 | 1845 | 54.8 | 49.7 5.1
Sl 096 | 222 | 148 0.6 094 | 112 n/a 151 | 282 | 322 | 687 | 505 | 317 n/a 9.09 | 10.89 | 54.2 | 207 75
SK 0.89 | 144 3.9 027 | 018 | 151 | 179 7.2 45 5.8 20.6 18 214 | 215 | 989 | 986 | 57.2 | 20.8 | 8.95
TR 0.12 9.7 1.5 037 | 021 | 016 | 282 5.3 0.3 1 1.9 45 295 | 503 36 5.53 38 129 | 11.17
UK 161 | 319 | 266 | 064 | 1.08 n/a n/a 107 | 547 | 914 | 1531 | 871 | 25.1 | 30.3 54 | 1864 | 58.2 8.9 481
KZ 0.07 | 22.7 1 022 | 023 | 0002 | 3.1 33 1.6 113 | 22.6 1.1 24 0.8 0.19 8.7 202 | 5.94 17

Source: own construction based on the EIS 2008
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Table 2 Harmonized Kazakh data according to the EIS in 2018

ql g2 g3 [ol:! g5 g6 q7 g8 g9 ql0 gll gl2 ql3 ql4 g15 ql6 ql7 q18 g19
AT 19 | 403 | 158 | 0.87 2.2 0.47 35 20.5 | 82.3 4.7 13.0 | 6.98 | 40.7 | 46.1 1.9 15 58 431 | 11.9
BE 19 | 457 8.5 074 | 1.73 | 056 | 39.8 | 28.6 80 3.16 | 811 | 272 | 483 | 451 2.7 156 | 48.2 | 68.9 7.6
BG 1.5 334 2.3 021 | 057 | 0.74 | 11.2 3.1 3 0.64 9.1 5.56 14 14.8 6.6 10.2 | 338 39 4.8
CY 0.6 57 6.9 027 | 017 | 021 | 305 | 11.7 | 21.1 | 0.82 | 431 | 3.67 | 328 | 31.1 0.1 17 54.4 70 4.49
CZ 1.7 33.8 9.8 0.64 | 1.03 | 0.94 28 10 21 0.93 | 5.09 | 407 | 308 | 25.7 6.5 129 | 65.7 | 438 | 145
DE 2.8 31.3 84 | 094 2 126 | 379 | 101 | 624 | 6.11 | 951 | 6.72 | 416 | 49.1 4.6 148 | 68.2 | 146 | 133
DK 32 | 462 | 268 | 097 | 1.89 | 0.29 | 28.2 | 13.2 | 162. | 6.05 | 12.7 | 7.94 | 34.7 40 45 15.1 48 717 | 6.96
EE 11 | 431 | 172 | 061 | 0.66 | 0.85 | 158 | 10.8 | 106 | 1.01 | 165 | 584 | 174 15 3.2 135 | 41.2 | 486 | 104
ES 26 | 42.6 9.9 055 | 0.64 | 0.36 | 145 6.7 211 | 145 | 8.99 | 297 | 186 | 255 4.8 125 | 472 | 33.1 | 159
Fl 29 | 403 | 274 | 091 | 181 | 0.32 | 383 | 16.8 | 854 | 743 | 123 | 411 | 441 | 37.3 2.8 16.2 | 44.7 | 703 | 9.27
FR 17 | 443 | 187 | 0.78 | 1.43 0.5 315 | 132 | 428 | 398 | 6.04 | 296 | 355 | 416 4.1 145 | 585 | 67.6 | 15.0
HR 1.2 32.7 2.3 0.46 | 0.38 1.2 21.1 6.8 173 | 0.61 4 0.9 254 | 30.8 3.5 116 | 399 | 191 | 491
HU 1 30.2 6.2 029 | 0.89 | 0.75 | 11.7 6.2 296 | 1.34 | 415 | 1.15 | 151 | 152 8.7 116 | 685 49 12.4
IE 2.6 53.5 8.9 0.35 | 0.83 | 047 | 413 | 139 | 454 1.8 508 | 1.09 | 457 | 525 7.1 20.6 56 942 | 18.0
IT 1.5 26.9 7.9 0.5 0.75 | 0.57 | 305 6.7 222 | 2.16 | 846 | 6.23 | 32.7 | 34.6 3.1 13.7 | 524 | 50.9 | 10.0
LT 0.9 55.6 5.9 0.55 0.3 201 | 304 | 15.2 3.9 081 | 7.39 | 1.71 | 33.7 24 2.1 9.7 36.9 22 8.57
LV 0.7 | 416 75 0.33 | 0.11 | 0.58 | 10.2 2.8 1 0.82 | 7.77 1.2 11.9 19 5.2 12.1 | 34.7 | 524 | 531
MT 0.7 335 | 101 | 023 | 0.39 | 0.36 | 239 | 4.2 0 131 | 40.8 | 130 | 26.7 | 30.8 6.1 184 | 616 | 339 | 4.12
NL 24 | 46.6 | 191 | 0.87 | 1.16 | 0.16 35 175 | 993 | 582 | 9.78 | 434 | 429 | 325 4.8 17.1 | 49.7 | 77.7 | 10.8
NO 2 483 | 199 | 095 | 1.08 | 0.63 | 35.2 19 822 | 266 | 3.79 | 052 | 41.1 | 433 4 154 | 143 | 783 | 6.16
PL 06 | 436 4 0.32 | 0.63 | 1.24 8.3 35 54 | 069 | 533 | 571 | 133 | 114 5.8 10.3 49 40.2 | 6.45
PT 1.9 34 9.8 064 | 061 | 0.64 | 256 7.8 13.2 | 0.95 8.1 404 | 421 | 37.8 5 106 | 385 | 41.1 | 6.27
RO 0.8 25.6 1.1 0.21 | 0.27 | 0.23 45 1.8 3.7 022 | 264 | 131 | 49 8.8 2.6 7.7 55.8 | 46.2 | 6.51
SE 27 | 474 | 304 | 098 | 226 | 1.12 | 351 | 135 | 130. | 9.08 | 114 | 467 | 404 | 35.1 55 185 | 545 | 73.2 | 6.89
Sl 3.5 | 445 12 049 | 151 | 081 | 26.1 | 132 | 56.1 | 1.65 | 110 | 297 | 326 | 33.2 3.2 13.7 57 36 12.4
SK 2.2 35.1 34 | 0.39 04 | 058 | 139 8.4 103 | 051 | 449 | 146 | 16.7 | 224 7.7 106 | 66.5 | 33.2 | 19.1
TR 0.4 30.5 5.8 044 | 044 | 2.7 225 6.3 2 0.73 | 1.34 | 011 | 315 | 405 n/a 6.7 434 | 319 | 105
UK 3.1 | 473 | 143 | 052 | 1.13 | 0.67 19 206 | 65.1 | 3.06 | 6.95 | 3.07 | 326 | 454 6.4 185 | 57.1 | 71.7 | 20.8
KZ 0.3 53.9 1.1 0.25 0.1 0.37 | 36.6 | 36.8 5.9 7.1 29.2 1.1 6.6 10.5 2.3 10.3 | 17.3 35 | 327

Source: own construction based on the EIS 2018



