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Abstract. The article focuses on the level and dynamics of innovation financing in Azerbaijan and Ukraine
compared to the world level and the places of Azerbaijan and Ukraine in the Global Innovation Index and trends in
their positioning in the dynamics. The analysis reveals negative dynamics in both countries in this sphere. The
innovation financing structure's role as a factor of economic growth and international reproductive relations
development is substantiated. The dependence of the country's economic growth level (GDP growth per capita) on
the value of expenditures on innovation financed by various sectors of the economy (government, the private non-
profit sector, foreign investors and the higher education sector) is studied. The study consists of data for 12 European
countries for 2007-2017 (limited calculations in 2017 due to the availability of information on open portals of the World
Bank, the EU Statistical Office). At the first stage, the distribution of the relevant indicators was evaluated using the
Shapiro-Wilk test. Based on these results the method of calculating the correlation coefficient is chosen: Pearson —
for indlices that are subject to the ordinary distribution law or Spearman — for indices that are not subject to the ordinary
distribution law. A correlation analysis regarding the strength and nature of the relationship between relevant indices
and the dynamics of GDP per capita in these countries is performed to identify the duration of time lags, after which
this relationship is the most statistically significant. In the second stage, there are three types of regression models
for estimating panel data to identify the impact on the economic growth dynamics of innovations financed by different
economic sectors: 1) with fixed effects (based on the least-squares method); 2) with random effects (based on the
general least squares method (GLS); 3) dynamic model for estimation of Arellano-Bond panel data, which considers
time lags (based on the general method of moments (GMM)). In the third stage, using Wald's tests, Breusch-Pagan
and Hausman, the adequate model specification is chosen. When choosing a dynamic model of Arellano-Bond, the
Sargan test is performed to validate the parameters. The control variables in all three types of models consider net
inflows and outflows of foreign investment, inflation (GDP deflator) and labour force participation rate (% of total
population ages 15-64). The second and third stages of the study obtained the results as follows. It is empirically
confirmed that a 1% increase in the share of government sector-funded R&D expenditures leads to a decrease in
annual GDP growth per capita by an average of 0.15% (excluding time), business sector — to the increase by 0.13%
with a time lag of 2 years, thanks to foreign sources — to the increase by 0.1% (without time lag); higher education
sector - to the decrease by 0.78% (without time lag). It is substantiated that the state should reduce the share of direct
investment in innovation. At the same time, it should focus on effective legislation, motivating the business sector and
foreign investors to increase investment in research and development to stimulate economic growth in Azerbaijan and
Ukraine and the development of international reproductive relations.

Keywords: business sector, correlation analysis, dynamic model, economic growth, financial regulations,
financing structure, foreign sources, GERD, government sector, influence formalization, innovation, regression model,
R&D.

Cite as: Rzayev, A., & Samoilikova, A. (2020). Innovation Financing Structure as a Factor of Economic Growth:
Cross Country Analysis. Marketing and Management of Innovations, 3, 133-156.
http://doi.org/10.21272/mmi.2020.3-10

133


http://doi.org/10.21272/mmi.2020.3-
https://doi.org/10.21272/mmi.2020.3-
mailto:anar.rzayev@unec.edu.az
mailto:av.samoilikova@finance.sumdu.edu.ua
mailto:anar.rzayev@unec.edu.az

A., Rzayev, A., Samoilikova. Innovation Financing Structure as a Factor of Economic Growth: Cross Country Analysis.

Introduction. There are growing competition in domestic and global markets, uncertainty in the world
economy while increasing requirements for its adaptability and digitalization. Consequently, innovation is
the driving force of economic growth and development of international reproductive relations. The analysis
reveals that in Azerbaijan and Ukraine, the dynamics of innovation development had been declining in
recent years. The World Bank data showed that world innovation funding increased by 15.37% (from
1.97% of GDP in 1997 to 2.27% of GDP in 2018). It declined from 0.37% of GDP in 1997 to 0.18% in 2018
in Azerbaijan and from 1.19 % of GDP in 1997 to 0.47% in 2018 in Ukraine. According to the Global
Innovation Index 2019, Azerbaijan gained 84th place out of 129 (with a decrease of 2 positions compared
to 2018), Ukraine — 47th place out of 129 (with a decline of four positions compared to 2018). In the report,
Azerbaijan place is in the category of «in line with expectations for the level of development» (upper-
middle-income country). In turn, Ukraine is in the category of «above expectations for the level of
development» (lower-middle-income country) and the countries rank N14 in NAWA region and N32 in
EUR region respectively both countries have much larger potential in this sphere.

One of the reasons for underutilization of potential in the innovation development in Azerbaijan and
Ukraine lays in the financial regulation and tools for implementing this area. Nowadays, financial
regulations in general and the structure of innovation financing, in particular, is a critical component of
innovation development, given the limited financial resources, the presence of strengths and weaknesses
of alternative funding sources, the specific innovation and impact on economic growth and international
reproductive relations.

Despite significant scientific achievements in this area, the impact of funding for innovation from the
government sector, business sector, foreign and other sources on the dynamics of GDP per capita in
modern economics is practically not covered and requires the empirical justification.

The paper aim is to study the innovation funding structure as a factor of economic growth and to
formalize the impact of its components on the dynamics of GDP per capita.

Literature Review. A number of scientists has studied strong impact of investment on economic
(Kwilinski, 2018; Czyzewski et al., 2019; Kwilinski & Kuzior, 2020), social (Matijova et al., 2019;
Kuznyetsova et al., 2018;), ecological (Dzwigot & Wolniak, 2018; Bertaccini & Biagi, 2018), technological
(Miskiewicz & Wolniak, 2020; Satuga et al., 2020) and financial development (Vovchak et al., 2018;
Baranovskyi & Khutorna, 2018; Kuznyetsova et al., 2019). Ketkar and Ratha (2009) focused their research
on innovations in international finance that allow developing countries to engage in global capital markets,
reducing their vulnerability to growth and fluctuations in capital flows. The authors draw attention to
innovative mechanisms, innovative financing and restrictions on their use. Kotenko et al. (2015) studied
the possibilities to finance innovations, in particular start-up companies and small businesses under the
crowdfunding scheme, in the framework of attracting financial resources.

Mazzucato and Semieniuk (2017) highlighted new issues in public funding of innovation in three key
areas: the availability of funding from public sources throughout the innovation chain; the concept of the
mission-oriented regulation that has created new technological and industrial landscapes; the
entrepreneurial role and the role of the leading investor of state entities that are willing and able to take
extraordinary risks, regardless of the business cycle.

Grossman and Helpman (1991) studied innovation and growth in the global economy. Rosenberg
(2006) considers technological innovation as the main force of economic growth, focuses on the features
of innovation in the highly industrial economies of the OECD region, studies the impact of innovation on
the tourism business model.

Broughel and Thierer (2019) similarly identify technological innovation as the main driver of economic
growth and human progress and generalize approaches to assessing the impact of technological
innovation on economic growth, living standards and human well-being. The authors also emphasize the
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role that government regulations can play in the development of innovation, growth and continuous
improvement of the citizens' quality of life.

Nelson (2005) argues that the standard neoclassical theory of economic growth is inadequate to
explain the economic growth phenomenon. He presents an alternative theory, which emphasizes that
economic growth caused by the technological progress, considers this process as involving the
coevolution of technology, institutions and industry structure.

As a result of the formation of a multiple regression model, Sokolov-Mladenovic et al. (2016) concluded
that an increase in research and development spending as a percentage of GDP by 1% would increase
the growth rate of real GDP by 2.2%. The researchers paid special attention to the negative impact of the
birth rate in the EU-28 on economic growth.

Pessoa (2007) traced the link between R&D spending and economic growth, emphasizing that
increasing R&D spending is not a guaranteed way to improve economic growth, especially in countries
below the technological frontier. Still, there are other ways in which technology affects growth, other than
those based on formal research and development indicators.

Balashova (2015) examined the impact of such instruments as funding for research conducted in the
government sector (in government research organizations and higher education institutions), funding for
research conducted in the business sector (through government procurement, grants, etc.), tax subsidies
and benefits provided to businesses for research and development — on the amount of funding by the
business sector of internal research and development in OECD countries in the period from 1981 to 2012.

Methodology and research methods. The methods of correlation and regression analysis using the
STATA software package for the sample from 12 European countries for 2007-2017 (limited calculations
in 2017 due to the availability of information on open information portals of the World Bank, EU Statistical
Office) were applied to confirm the hypothesis on the impact of the innovative financing structure on
economic growth.

The nature of the distribution of the studied indicator was assessed using the Shapiro-Wilk test
(Shapiro and Wilk, 1965). Based on those results the calculating method of the correlation coefficient was
chosen: Pearson - for indicators subject to the law of normal distribution (Pearson, 1896), or Spearman -
for indicators do not obey the law of normal distribution (Spearman, 1904). A correlation analysis allowed
establishing The strength and nature of the relationship between the indices of innovation funding structure
and the dynamics of GDP per capita. It revealed the duration of time lags, after which this relationship is
the most statistically significant.

There are three types of regression models to estimate the panel data to identify the impact on the
economic growth dynamics of innovations funded by different economic sectors (Baltagi, 2013): 1) with
fixed effects (based on the least-squares method) (Allison, 2009; Arellano, 1987); 2) with random effects
(based on the general least squares method (GLS) (Schunck, 2013); 3) a dynamic model for estimating
Arellano-Bond panel data, which considers time lags (based on the general method of moments (GMM))
(Arellano & Bond, 1991). Wald, Breusch-Pagan, and Hausman tests selected the adequate model
specification (Gourieroux and Monfort, 1995; Hausman, 1978). In the case of a dynamic Arellano-Bond
model, the Sargan test for parameter validity was performed (Arellano and Bond, 1991).

Results. The study (Samoilikova, 2020) observed the empirical substantiation and formalization of the
impact made by the financial regulations indices for innovation development on the overall level of
innovation development in different European countries. One of the essential areas of financial regulations
is to study the impact made by the structure of financing innovation as a factor in economic growth. One
should note that innovative development involves a significant transfer of resources between economic
sectors, organizations and countries.
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Gross expenditure on R&D (GERD) (Table 1) includes the capital and current expenditures in four

main sectors: the

government, business, private non-profit and higher education sectors, covering

fundamental and applied research and experimental development.

Table 1. Gross expenditure on R&D (% from GDP)

Country 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 043 | 045 | 049 | 056 | 053 | 0,60 | 0,64 | 0,79 | 0,96 | 0,78 | 0,75
Estonia 107 | 1,26 | 140 | 158 | 231 | 212 | 1,72 | 143 | 147 | 125 | 1,29
Latvia 0,55 | 058 | 045 | 061 | 0,70 | 0,66 | 0,61 | 069 | 063 | 0,44 | 051
Lithuania 080 | 079 |08 | 078 |09 |08 | 09 | 103 | 104 | 084 | 0,89
Poland 0,56 | 0,60 | 0,66 | 0,72 | 0,75 | 0,88 | 0,87 | 0,94 | 1,00 | 0,96 | 1,03

Russian Federation

112 | 1,04 | 125 | 1,13 | 101 | 1,03 | 1,03 | 107 | 1,10 | 1,10 | 1,11

Romania 051 | 055 | 044 | 046 | 050 | 0,48 | 0,39 | 0,38 | 049 | 048 | 0,50
Slovakia 045 | 046 | 047 | 062 | 066 | 0,80 | 0,82 | 0,88 | 1,47 | 0,79 | 0,88
Slovenia 142 | 163 | 1,82 | 206 | 242 | 2,57 | 2,58 | 237 | 220 | 2,01 | 1,86
Hungary 09 | 098 | 113 | 114 | 119 | 1,26 | 1,39 | 1,35 | 1,36 | 1,20 | 1,35
Ukraine 085 | 085|086 | 083 | 074 | 075 | 0,76 | 0,65 | 0,61 | 048 | 0,45

Czech Republic

1,30 | 1,24 | 129 | 134 | 156 | 1,78 | 190 | 197 | 193 | 168 | 1,79

Source: developed by the authors based on WorldBank Data, Research and development
expenditure, 2007-2017.

Figure 1 demonstrates the dynamics of changes in GERD for the period from 2007 to 2017 in
European countries.
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Figure 1. Dynamics of changes of R&D expenditures in 2007-2017 (compiled by the author)
Source: developed by the authors based on WorldBank Data, Research and development
expenditure, 2007-2017.
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The trend of changing the share of GERD in GDP differs significantly. It can be explained by individual
economic development features as a whole and innovative development of different countries, in
particular. Many EU countries have a gradual increase in this index since 2009 after the financial crisis

(Estonia, Slovenia, Poland, the Czech Republic).

Figure 2 presents the dynamics of GERD in Ukraine and Azerbaijan in comparison with the EU. It
clearly shows the declining trend and low level of funding for innovation in these countries, in contrast to

the EU countries.
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Figure 2. Dynamics of R&D expenditures in Ukraine and Azerbaijan compared to the EU
Source: developed by the authors based on WorldBank Data, Research and development
expenditure, 2007-2018.

The GERD has been analyzed by the main financing sources: the share of R&D expenditures financed
by the government sector (Table 2), the business sector (Table 3), the higher education sector (Table 4),
the private non-profit sector (Table 5), at the expense of foreign sources (Table 6).

Table 2. Share of GERD financed by the government sector (% of GERD)

Country 2007 | 2009 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 56,7 | 605 | 388 | 315 | 316 | 264 | 203 | 218 | 243
Estonia 456 | 488 | 328 | 383 | 472 | 495 | 464 | 376 | 402
Latvia 499 | 447 | 225 | 239 | 239 | 256 | 327 | 477 | 436
Lithuania 469 | 527 | 422 | 397 | 345 | 331 | 353 | 392 | 364
Poland 586 | 604 | 558 | 51,3 | 472 | 452 | 418 | 389 | 383
Russian 626 | 665 | 67,1 | 678 | 676 | 692 | 695 | 662 | 67,0
Federation

Romania 671 | 549 | 491 | 499 | 523 | 485 | 417 | 396 | 359
Slovakia 539 | 506 | 49,8 | 416 | 389 | 414 | 319 | 410 | 355
Slovenia 356 | 357 | 315 | 287 | 269 | 21,8 | 199 | 202 | 229
Hungary 444 | 420 | 381 | 369 | 359 | 335 | 346 | 262 | 319
Ukraine 522 | 498 | 438 | 503 | 477 | 458 | 401 | 393 | 442
Czech Republic | 44,7 | 47,8 | 417 | 368 | 347 | 329 | 322 | 356 | 346

Source: developed by the authors based on Eurostat Data, GERD by the source of funds, 2007-2017;

State Statistics Service of Ukraine, Science, Technology and Innovation, 2007-2017.

Marketing and Management of Innovations, 2020, Issue 3

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

137



A., Rzayev, A., Samoilikova. Innovation Financing Structure as a Factor of Economic Growth: Cross Country Analysis.

Among these countries, the largest share of R&D expenditures financed by the government sector
occurs in the Russian Federation, Latvia, Ukraine and Estonia. Instead, the lowest expenditures are in
Slovenia and Bulgaria. It is worth noting that Slovenia has the highest share of R&D expenditures in GDP
with minimum R&D expenditures financed by the government sector. In Ukraine, the Russian Federation
and Latvia, with significant government sector funding, the share of R&D expenditures in GDP is relatively
low. However, for example, in Estonia during the selected period, the share of R&D expenditures in GDP
is relatively high with significant amounts of funding from the government sector. The situation is similar
in other countries. So, it does not allow to make unambiguous conclusions about the relationship of the
studied indices based on the data from Tables and graphs.

Table 3 demonstrates the indices of GERD share financed by the business sector in the studied
countries. The highest rates of GERD financed by the business sector in 2017 are typical for Slovenia,
Hungary, Romania, while the lowest - In Latvia, the Russian Federation, and Ukraine. However, these
positions are not stable in dynamics.

Table 3. Share of GERD financed by the business sector (% GERD)
Country 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 342 | 306 | 302 | 167 | 169 | 208 | 195 | 223 | 356 | 436 | 432

Estonia 416 | 398 | 385 | 436 55 51,3 | 421 | 371 41 482 | 436
Latvia 364 | 270 | 369 | 388 | 248 | 23,7 | 218 | 278 | 200 | 216 | 241
Lithuania 328 | 293 | 308 | 324 | 282 | 265 | 275 | 327 | 285 39 35,4
Poland 343 | 305 | 271 | 244 | 281 | 323 | 37,3 | 39,0 | 39,0 | 531 | 525
Russian

. 294 | 287 | 266 | 255 | 27,7 | 272 | 282 | 271 | 2655 | 30,2 | 295
Federation

Romania 269 | 233 | 348 | 323 | 374 | 344 | 310 | 329 | 373 | 494 | 544
Slovakia 356 | 347 | 351 | 351 | 339 | 37,7 | 40,2 | 322 | 251 | 46,2 | 490
Slovenia 58,3 | 62,8 58 584 | 612 | 622 | 638 | 684 | 692 | 69,2 | 631
Hungary 439 | 483 | 464 | 474 | 475 | 469 | 468 | 483 | 49,7 | 564 | 52,7
Ukraine 302 | 271 | 259 | 238 | 246 | 286 | 290 | 329 | 396 | 369 | 3041
Czech . 472 | 450 | 398 | 408 | 37,7 | 364 | 376 | 359 | 345 | 395 | 393
Republic

Source: developed by the authors based on Eurostat Data, GERD by the source of funds, 2007-2017;
State Statistics Service of Ukraine, Science, Technology and Innovation, 2007-2017.

Similarly, we consider the indices of GERD financed by the higher education sector, which is
insignificant in size compared to the first two surveyed sectors (Table 4).

Table 4. Share of GERD financed by the higher education sector (% of GERD)

Country 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 1,0 04 0,7 0,5 0,2 0,2 01 0,0 0,1 0,1 0,1
Estonia 0,9 05 0,7 0,6 0,3 0,3 0,3 0,9 0,2 0,3 1,0
Latvia 0,9 25 3,0 14 1,6 2,0 2,7 23 2,2 29 25
Lithuania 0,2 0,3 3.2 1,5 1,0 0,5 0,1 0,2 1,5 24 3.7
Poland 0,2 4,1 6,7 25 24 2,6 2,1 2,2 2,2 24 3,0
Russian 06 | 05 [ 04 | 05 | 08 | 08 | 10 | 11 | 12 | 08 | 09
Federation
Romania 14 2,6 1,9 2,2 1,2 1,0 11 14 1,7 11 1,7
Slovakia 0,2 0,3 0,6 0,4 1,8 1,7 2,7 2,2 3,3 1,9 1,6
Slovenia 04 0,3 0,3 0,3 0,2 0,4 0,3 0,5 0,3 04 0,5
Hungary - - - - - - - - - - -
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Continued Table 4
Ukraine 02 ] 03 ] 03 ] 02 ] 02 ] 02 ] 02 014 ] 04 | 02 | 02
Gzech 08 | 13 | 12 | 09 | 09 | 09 | 05 | 06 | 07 | 08 | 10
Republic

Source: developed by the authors based on Eurostat Data, GERD by the source of funds, 2007-2017;
State Statistics Service of Ukraine, Science, Technology and Innovation, 2007-2017.

It should be noted that there are no data on this source of R&D expenditure for Hungary. Thus, it is
impossible to compare it with other countries by this index. On average, during 2007-2017, the highest

rate was in Poland, Latvia and Romania, the lowest in Ukraine, Bulgaria, Slovenia and Estonia.

Similarly, to the higher education sector as a source of funding, the non-profit sector finances a small
share of GERD in the studied countries (Table 5).

Table 5. Share of GERD financed by the private non-profit sector (% of GERD)

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 05 | 09 | 02 | 04 | 02 | 13 | 05 | 04 | 01 | 03 | 02
Estonia 02 | 03 | 07 | 02 | o1 | o1 | o1 | 01 | 02 | 03 | 03
Latvia 05 | 03 | 03 | 02 | 02 | 02 | 07 | 02 | 03 | 02 | 01
Lithuania 0,1 ; 01 | 01 | 12 | 14 | 10 | 02 | 02 | 02 | 03
Poland 02 | 02 | 03 | 03 | 02 | 04 | 02 | 02 | 02 | 02 | 03
Russian 01 [ 02 |01 | 01|02 |01 |01 ] 021021 03] 03
Federation
Romania 00 | 00 | 01 | 00 | 02 | 02 | 00 | 01 | 041 | 04 | 00
Slovakia 01 | 04 | 10 | 03 | 04 | 03 | 02 | 05 | 03 | 04 | 02
Slovenia 00 | 00 | 00 | 01 | 00 | 01 | 00 | 00 | 00 | 00 | 04
Hungary 06 | 06 | 07 | 09 | 10 | 09 | 08 | 07 | 07 | 07 | 05
Ukraine 01 | 01 | 01 | o1 | o1 | o1 | 01 | 00 | 00 | 00 | 00
Czech 00 | 00 | 00 | 00 | 00 | 00 | 01 | 01 | 01 | 01 | 01
Republic

Source: developed by the authors based on Eurostat Data, GERD by the source of funds, 2007-2017;
State Statistics Service of Ukraine, Science, Technology and Innovation, 2007-2017.

In particular, in Ukraine since 2014, the private non-profit sector does not practically finance GERD.
There was a similar situation in other countries (Slovenia, Czech Republic) during some periods. Lithuania,
Hungary, Slovakia, and Romania have a relatively high level of R&D expenditures financing from the
private non-profit sector. Instead, low — in Ukraine, the Czech Republic, Slovenia, etc.

The last of GERD financing sources are funds from foreign sources (Table 6).

Table 6. Share of GERD financed b

foreign sources (% of GERD)

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

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 76 | 68 | 84 | 396 | 439 | 463 | 483 | 50,9 | 438 | 342 | 322
Estonia 17 | 94 | 113 | 114 | 119 | 100 | 103 | 125 | 122 | 136 | 150
Latvia 127 | 231 | 154 | 334 | 510 | 504 | 51,6 | 442 | 450 | 27,8 | 298
Lithuania 196 | 155 | 13 | 199 | 284 | 332 | 371 | 338 | 343 | 192 | 244
Poland 67 | 54 | 55 | 11,8 | 134 | 133 | 131 | 134 | 167 | 55 | 60
Russian 72 | 59 | 65 | 35 | 43 | 40 | 30 | 25 | 26 | 26 | 23
Federation
Romania 45 | 40 | 83 | 111 | 121 | 144 | 155 | 170 | 192 | 99 | 7.9
Slovakia 102 | 123 | 128 | 147 | 142 | 187 | 180 | 23,7 | 394 | 107 | 137

Marketing and Management of Innovations, 2020, Issue 3 139



A., Rzayev, A., Samoilikova. Innovation Financing Structure as a Factor of Economic Growth: Cross Country Analysis.

Continued Table 6
Slovenia 58 | 56 | 60 | 60 | 70 | 86 | 89 | 93 | 106 | 102 | 134
Hungary 11 | 93 | 109 | 124 | 135 | 154 | 166 | 17,5 | 15 | 166 | 149
Ukraine 159 | 156 | 223 | 257 | 241 | 194 | 216 | 204 | 189 | 221 | 244
Czech. 73 | 89 | 13 | 139 | 197 | 259 | 272 | 305 | 325 | 240 | 250
Republic

Source: developed by the authors based on Eurostat Data, GERD by the source of funds, 2007-2017;
State Statistics Service of Ukraine, Science, Technology and Innovation, 2007-2017.

In contrast to the share of financial support for innovation development from the higher education
sector or the non-profit sector of the economy, GERD financing from foreign sources in many countries
plays a significant role alongside funding from the government and business sectors. For example, in
Latvia in 2011-2013, the share of GERD financing from foreign sources exceeded 50%. Thus, the highest
value of this index from 2015 to 2017 is observed in Bulgaria and Latvia, Ukraine and the Czech Republic,
the lowest — in the Russian Federation, Poland, Romania.

Table 7 demonstrates the results of the investigation on the indices of the considered sources of GERD
financing affect the country's economic growth, represented by the index of change in GDP per capita.

Table 7. Annual change of GDP per capita (% to previous year)

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 814 | 677 | -2.96 | 199 | 257 | 061 | 106 | 242 | 413 | 467 | 457
Estonia 807 | 483 | 1427 | 294 | 7.77 | 348 | 1,71 | 326 | 1,78 | 2,60 | 562
Latvia 1091 | 233 | 12,81 | 246 | 824 | 543 | 343 | 288 | 411 | 271 | 471
Lithuania 1241 | 369 | 1386 | 363 | 845 | 524 | 461 | 440 | 300 | 3,87 | 572
Poland 709 | 424 | 275 | 390 | 496 | 161 | 145 | 340 | 391 | 311 | 492
Russian 869 | 525 | -7,83 | 445 | 422 | 353 | 1558 | -1,08 | 252 | 0,15 | 1,52
Federation

Romania 8,83 | 1114 | -473 | -333 | 251 | 253 | 390 | 380 | 436 | 540 | 7.74
Slovakia 10,80 | 548 | 558 | 562 | 273 | 1,72 | 056 | 2,65 | 472 | 1,99 | 2,88
Slovenia 6,38 | 335 | -838 | 0,00 | 065 | 2,84 | 116 | 2,67 | 213 | 3,05 | 477
Hungary 040 | 124 | -655 | 0,89 | 211 | 0,96 | 2,24 | 448 | 409 | 250 | 4,60
Ukraine 824 | 286 | -14.38 | 425 | 585 | 049 | 020 | -114 | 944 | 2,85 | 2,92
Czach. 499 | 1,83 | 534 | 1,98 | 157 | 094 | 052 | 261 | 510 | 225 | 4,08
Republic

Source: developed by the authors based on WorldBank Data, GDP per capita growth, 2007-2017.

Confirmation or refutation of the hypothesis regarding the impact of GERD financed by various
economic sectors on the change of GDP per capita is justified primarily by the calculation of the relevant
correlation coefficients. Before that, it is necessary to check whether the indices of GERD share financed
by the government sector (GS), the business sector (BS), the higher education sector (ES), the private
non-profit sector (NS) and foreign sources (FS). The mentioned above subjects to testing the normal
distribution using the Shapiro-Wilk test (Table 8) based on the data from Table 2-6. Calculations are
performed in the STATA software package.

Accordingly, the Pearson correlation coefficient calculation defines the strength and nature of the
relationship between the indices that obey the normal distribution law (Shapiro-Wilk test result> 0.05).
Instead, the Spearman correlation coefficient calculation allowed identifying the relationship between
indices that do not obey the normal distribution law (Shapiro-Wilk test result <0.05). Besides, the
approximation of the results to the actual realities of the country's economic and innovative development
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determines the feasibility of identifying the correlation coefficients taking into account the time lags
between the studied indices to increase their adequacy.

Table 8. The results of the Shapiro-Wilk test regarding the indices subordination for GERD
financing structure to the normal distribution

| w | Vv [ z [ Prob>z | w [ v [ z [ Prob>z
Bulgaria Estonia
GS 0,87962 1,949 1,265 | 0,10291 GS 0,91505 1,375 0,584 | 0,27952
BS 0,90722 1,502 0,752 | 0,22598 | BS 0,91280 1,412 0,634 | 0,26312
ES 0,85958 2,274 1,582 | 0,05686 ES 0,01219 1,422 0,647 | 0,25884
NS 0,83019 2,749 1,987 | 0,02348* | NS 0,78824 3,429 2,479 | 0,00659
FS 0,81750 2,955 2,145 | 0,01599* | FS 0,96583 0,553 1 0'01 0,84162
Latvia Lithuania
GS 0,83562 2,662 1,916 | 0,02767* | GS 0,92277 1,250 0,406 | 0,34243
BS 0,85693 2,316 1,621 | 0,05253 | BS 0,93704 1,019 0,034 | 0,48637
ES 0,94693 0,859 0 2-66 0,60505 ES 0,87217 2,070 1,387 | 0,08265
NS 0,84955 2,463 1,727 | 0,04210* | NS 0,76364 3,827 2,734 | 0,00313*
FS 090798 | 1,490 0,736 | 0,23075 | FS 091895 [ 1312 ] 0,49 0,30998
Poland Russian Federation
GS 0,88664 1,835 1,144 | 0,12621 GS 0,95954 | 0,655 -0,725 0,76591
BS 0,90051 1,611 0,887 | 0,18752 | BS 0,97093 | 0471 -1,258 0,89577
ES 0,82175 2,886 2,093 | 0,01819* | ES 0,97104 | 0,469 -1,264 0,89686
NS 0,86858 2,128 1,444 | 0,07434 | NS 0,95474 | 0,733 -0,538 0,70485
FS 0,83791 2,624 1,886 | 0,02965* | FS 0,86526 | 2,182 1,496 0,06735
Romania Slovakia
GS 0,94330 0,918 0 1'51 0,56007 | GS 0,92460 | 1,221 0,361 0,35887
BS 0,90270 1,575 0,844 | 0,19936 | BS 0,92966 | 1,139 0,234 0,40742
ES 0,92840 1,159 0,267 | 0,39489 | ES 0,92796 | 1,166 0,278 0,39062
NS 0,95474 0,733 0 5-38 0,70485 | NS 0,82066 | 2,904 2,106 0,01759*
FS 0,96870 0,507 1 1'41 087314 | FS 0,75066 | 4,037 2,860 0,00212*
Slovenia Hungary
GS 0,89137 1,759 1,060 | 0,14463 | GS 0,97485 | 0407 -1,482 0,93085
BS 0,93704 1,019 0,034 | 048637 | BS 0,87570 | 2,013 1,330 0,09171
ES 0,93433 1,063 0,110 | 045632 | ES - - - -
NS 0,66503 5424 3,587 | 0,00017* | NS 0,97850 | 0,348 -1,720 0,95725
FS 0,91374 1,397 0,613 | 0,26993 | FS 0,94069 | 0,960 -0,072 0,52865
Ukraine Czech Republic
GS 0,94548 0,883 -0,219| 0,58686 | GS 0,88652 | 1,837 1,147 0,12578
BS 0,92967 1,139 0,234| 0440753 | BS 091772 | 1,332 0,524 0.30007
ES 0,99751 0,040 -4,510] 1,00000 | ES 0,97757 | 0,363 -1,656 0,95113
NS 0,94674 0,862 -0,260] 0,60264 | NS 0,99219 | 1,127 -3,128 0,99912
FS 0,95150 0,785 -0,421] 0,66319 | FS 0,92193 | 1,264 0,426 0,33506

* — beyond the normal distribution
Source: developed by the authors.
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Table 9 demonstrates the generalized results of the assessment of the relationship between the
financial support of innovative development (according to GERD financing sources) and the change in
GDP per capita.

Table 9. Assessment of the relationship between the financial support of innovative development
(by GERD financing sources) and the annual change in GDP per capita (GDP)

Correlation between GDP and:
GS BS ES NS FS
Country 5§ |®| & |8| &5 |2l & |®8| & |®
38 = 38 = 38 = 38 = 8 =
Bulgaria -0.7706 | 3 0.4598 0 |-08364 | 2 |-07714 | 0 0.9429 3
Estonia -05480 | 0 0.4880 0 | -04553 | 2 0.8281 2 0.5460 2
Latvia 0.6957 3 | -04707 | 0 | -05634 | 0 | -0.7775 | 1 0.5603 1
Lithuania -0.5057 | 2 0.5336 3 | -05187 | 0 | -0.7537 | 3 | -04777 | 3
Poland -0.5248 | 3 0.6710 3 0.4638 1 0.8918 5 0.8407 3
Russian Federation | -0.5606 | 3 | -0.6071 2 | 05614 | 3 * * 0.6657 3
Romania -0.9758 | 2 0.8467 2 | -06510 | 1 0.5150 2 0.9455 2
Slovakia 06652 | 2 | -05410 | 0 0.4857 2 | -0.6983 | 2 0.6571 3
Slovenia -0.8664 | 3 0.8442 3 0.4787 2 | -04456 | 1 0.7858 3
Hungary -0.7635 | 3 0.7130 2 - - 0.5336 3 0.8065 2
Ukraine 0.8597 4 0.7967 4 * * * * 0.5155 1
Czech Republic -0.7791 3 | -07108 | 2 | -0.7141 1 0.6572 1 0.6970 2

- no data; * the effect remains statistically insignificant on the acceptable calculation interval with a
time lag from 0 to 5 years
Source: developed by the authors.

Table 10 summarizes the criteria to estimate correlation coefficients to define the strength and nature
of the relationship between the studied indices.

Table 10. Generalized criteria for estimating correlation coefficients

Source: developed by the authors.

Correlation The strength of the Correlation The character of the

coefficient relationship coefficient relationship
0-0,3 Very weak <0 Converse
0,3-05 Weak (negative)
05-0,7 Average .

0,7-09 High >0 ( E’)gﬁfvz)
0,9-1 Very high P

It is supposed that the impact is not statistically significant with a very weak and weak relationship
between the indices. Significant influence occurs at a correlation coefficient of 0.7, average - from 0.5 to
0.7.

Thus, the correlation analysis of GERD impact financed by the government, business, private non-
profit sectors, foreign sources and the higher education sector on GDP per capita dynamics in these
countries revealed the duration of time lags, due to which this impact becomes statistically significant:
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- the impact of the GERD share financed by government sector on GDP per capita: high — in Romania
(with a lag of 2 years), in Bulgaria, Latvia, Slovenia, Hungary and the Czech Republic (with a lag of 3
years), in Ukraine (with time lag in 4 years); average — in Estonia (without time lag), in Lithuania and
Slovakia (with a lag of 2 years), Poland, the Russian Federation (with a lag of 3 years). The character of
the relationship for 10 countries in the study sample is inverse, for 2 countries — direct;

- the impact of GERD share financed by the business sector on GDP per capita: high — in Romania,
Hungary and the Czech Republic (with a lag of 2 years), in Slovenia and Poland (with a lag of 3 years), in
Ukraine 4 years); average — in Bulgaria, Estonia, Latvia and Slovakia (without time lag), in the Russian
Federation (with a lag of 2 years), in Lithuania (with a lag of 3 years). The character of the relationship for
8 countries in the study sample is direct, for 4 countries — inverse;

- the impact of GERD share financed by the higher education sector on GDP per capita: high - in
Romania and the Czech Republic (with a lag of 1 year), in Bulgaria (with a lag of 2 years), in Ukraine (with
alag of 5 years) ); average - in Latvia and Lithuania (without time lag), in Poland (with a lag of 1 year), in
Estonia, Slovakia and Slovenia (with a lag of 2 years), in the Russian Federation (with a lag of 3 years).
The character of the relationship for 7 countries in the study sample is inverse, for 4 countries — direct;

- the impact of GERD share financed by the private non-profit sector on GDP per capita: high — in
Bulgaria (without time lag), in Latvia and the Czech Republic (with a lag of 1 year), in Estonia and Slovakia
(with a lag of 2 years), in Lithuania (with a lag of 3 years), in Poland (with a lag of 5 years); average —in
Slovenia (with a lag of 1 year), in Romania (with a lag of 2 years), in Hungary (with a time lag of 3 years).
The character of the relationship for 5 countries in the study sample is inverse, for 5 countries — direct;

- the impact of GERD share financed by foreign sources on GDP per capita: high — in Romania,
Hungary and the Czech Republic (with a lag of 2 years), in Bulgaria, Poland, the Russian Federation,
Slovakia and Slovenia (with a lag of in 3 years); average - in Latvia and Ukraine (with a lag of 1 year), in
Estonia (with a lag of 2 years), in Lithuania (with a lag of 3 years). The character of the relationship for 11
countries in the study sample is direct, for 1 country — inverse.

Therefore, we test the hypothesis regarding the negative impact of GERD share financed by the
government sector, on the country's economic growth. We build a regression model for panel data for the
studied countries for the period from 2007 to 2017 to confirm this hypothesis.

Since the economic growth (change of GDP per capita in % to the previous year) (Table 7) cannot be
estimated only by GERD share financed by the government sector (Table 2), we will introduce benchmarks
into the model that are important macroeconomic determinants, namely:

1) net outflows of the direct foreign investments (% of GDP) (Table 11):

Table 11. Net outflows of foreign direct investment (% of GDP)

Country 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 219 | 205 | 070 | 116 | 0,86 | 0,76 | 0,63 | 155 | 021 | 1,56 | 0,88
Estonia 10,92 | 515 | 6,90 | 6,31 | -5,86 | 553 | 3,37 | 424 | 250 | 152 | 2,36
Latvia 249 | 096 | 0,74 | 034 | 038 | 057 | 1,63 | 214 | 054 | 0,82 | 1,94
Lithuania 220 | 1,16 | 161 | 029 | 1,88 | 098 | 071 | 112 | 086 | 1,89 | 1,22
Poland 177 | 087 | 135 | 1,99 | 091 | 027 | 0,65 | 1,25 | 1,03 | 295 | 075
Russian 345 | 335 | 354 | 345 | 326 | 221 | 377 | 277 | 162 | 174 | 233
Federation
Romania 038 | 015 | 001 | 044 | 0,03 | 042 | -0,03 | 013 | 216 | 067 | 0,18
Slovakia 190 | 052 | 280 | 1,37 | 273 | 131 | 129 | 028 | 160 | 454 | 157
Slovenia 462 | 240 | 068 | 041 | -003 | 122 | 0,07 | 043 | 0,76 | 1,07 | 1,30
Hungary 4878 | 46,57| -2,88| -1884] 622 | 619 | -2.85| 657 | 6,55| 52,31| 1027
Ukraine 068 | 044 | 010 | 051 | 012 | 056 | 023 | 041 | 004 | 049 | 021

Marketing and Management of Innovations, 2020, Issue 3 143

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



A., Rzayev, A., Samoilikova. Innovation Financing Structure as a Factor of Economic Growth: Cross Country Analysis.

Continued Table 11

Czech
Republic

2,56

2,78

1,61

2,53

0,70

1,57

3,70

1,96

1,99

1,61

4,35

Source: developed by the authors based on WorldBank Data, Foreign direct investment, net outflows,

2007-2017.

2) net inflows of foreign direct investment (% of GDP) (Table 12):

Table 12. Net inflows of foreign direct investment (% of GDP)

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 3124 | 1892 | 751 | 364 | 366 | 332 | 358 | 1,92 | 434 | 277 | 347
Estonia 1528 | 7.69 | 945 | 1347 | 478 | 7.71 | 434 | 6,65 | -310 | 386 | 6,36
Latvia 878 | 402 | -057 | 2,00 | 538 | 3,84 | 327 | 332 | 300 | 120 | 376
Lithuania 6,55 | 361 | -096 | 2,98 | 433 | 158 | 154 | 074 | 252 | 2.24 | 2550
Poland 583 | 273 | 319 | 384 | 350 | 147 | 015 | 363 | 315 | 3.88 | 224
Russian 430 | 450 | 299 | 283 | 268 | 229 | 301 | 1,07 | 050 | 254 | 181
Federation
Romania 579 | 638 | 266 | 1,93 | 129 | 1,78 | 2,02 | 104 | 243 | 332 | 281
Slovakia 585 | 462 | 1,71 | 2,35 | 549 | 1,88 | 1,02 | 036 | 1,72 | 529 | 444
Slovenia 393 | 195 | -069 | 066 | 1,70 | 007 | 021 | 204 | 402 | 324 | 247
Hungary 50,46 | 4750 | -2.14 | -1584 | 7,61 | 844 | -2.65 | 929 | 4,23 | 54.65 | -850
Ukraine 715 | 595 | 407 | 474 | 442 | 465 | 246 | 063 | 335 | 369 | 252
S 730 | 374 | 256 | 490 | 1,84 | 455 | 351 | 389 | 091 | 556 | 520
Republic

Source: developed by the authors based on WorldBank Data, Foreign direct investment, net inflows,

2007-2017.

3) share of labour resources (% of the total population aged 15-64) (Table 13):

Table 13. The share of labor resources (% of the total population aged 15-64)

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria 66,72 | 68,31 | 67,57 | 66,72 | 65,99 | 67,07 | 68,37 | 69,03 | 69,40 | 68,80 | 71,48
Estonia 7323 | 74,33 | 74,18 | 7399 | 74,84 | 7497 | 7527 | 7540 | 76,80 | 77,63 | 78,89
Latvia 72,73 | 74,33 | 73,72 | 73,18 | 7313 | 74,67 | 74,18 | 7451 | 75,71 | 76,45 | 77,27
Lithuania 67,93 | 68,43 | 69,63 | 70,33 | 71,51 | 71,99 | 72,55 | 73,75 | 74,09 | 75,55 | 76,10
Poland 63,18 | 63,85 | 64,68 | 6558 | 65,98 | 66,71 | 67,21 | 68,08 | 68,38 | 69,10 | 69,85
Russian 72,69 | 73,00 | 72,85 | 72,73 | 73,06 | 73,16 | 73,19 | 7343 | 73,68 | 74,24 | 74,15
Federation
Romania 62,78 | 62,62 | 62,79 | 64,66 | 63,89 | 64,68 | 64,83 | 65,55 | 6591 | 6554 | 67,40
Slovakia 68,29 | 68,83 | 68,43 | 68,65 | 68,77 | 69,50 | 69,90 | 70,27 | 70,95 | 71,95 | 72,20
Slovenia 7141 | 71,85 | 71,70 | 71,76 | 70,77 | 70,89 | 70,79 | 70,99 | 71,64 | 71,54 | 74,24
Hungary 6152 | 61,14 | 61,16 | 61,82 | 62,29 | 63,49 | 64,33 | 66,60 | 68,37 | 69,95 | 71,09
Ukraine 66,63 | 66,50 | 66,40 | 66,44 | 66,79 | 66,44 | 67,27 | 6583 | 66,25 | 66,25 | 66,48
gzeCh . 69,92 | 69,69 | 70,04 | 70,12 | 70,45 | 71,48 | 72,80 | 73,53 | 74,13 | 75,19 | 76,11

epublic

Source: developed by the authors based on WorldBank Data, Labor force participation rate, 2007-

2017.

4) inflation rate index (GDP deflator, %) (Table 14):
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Table 14. Inflation rate index (GDP deflator, %)

Country | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bulgaria | 11,09 | 813 | 405 | 111 | 598 | 1,56 | -0,70 | 046 | 221 | 225 | 340
Estonia | 1242 | 690 | -018 | 183 | 539 | 402 | 404 | 295 | 112 | 171 | 364
Latvia | 2013 | 1173 | 973 | 040 | 640 | 362 | 164 | 1,78 | 000 | 086 | 298
Lithuania | 857 | 9,70 | -330 | 227 | 538 | 278 | 135 | 092 | 009 | 161 | 425
Poland 371 | 388 | 377 | 166 | 323 | 235 | 029 | 050 | 0,77 | 031 | 1,83
Russian | 4a a4 | 1801 | 197 | 1419 | 2481 | 904 | 539 | 735 | 759 | 317 | 536
Federation
Romania | 15,82 | 16,02 | 409 | 354 | 378 | 401 | 339 | 1,74 | 261 | 246 | 468
Slovakia | 112 | 2,86 | -1,16 | 049 | 167 | 127 | 051 | -019 | 022 | -051 | 1,21
Slovenia | 418 | 447 | 340 | 1,03 | 1,04 | 048 | 160 | 046 | 1,01 | 075 | 1,58
Hungary | 544 | 479 | 419 | 238 | 248 | 320 | 2,98 | 359 | 246 | 0,97 | 3,70
Ukraine | 23,10 | 28,58 | 13,02 | 13,92 | 1420 | 7,79 | 4,34 | 1590 | 3888 | 17,10 | 22,08
Czech | 360 | 205 | 260 | 143 | 002 | 146 | 143 | 248 | 117 | 127 | 144
Republic

Source: developed by the authors based on WorldBank Data, Inflation, GDP deflator, 2007-2017.

The regression model for estimating the impact of GERD share financed by the government sector,

net inflows and outflows of foreign direct investment, labour resources and inflation on GDP dynamics per
capita can be represented as:

GDPgs = a+ 1 (GS) + B2 (Il) + + B3 (I0) + B4 (L) + Bs (I) tu + € (1)

where a — constant; B — coefficients obtained by the least-squares method (MLS); u — standard error

for individual effects; € — standard error; GDP — annual change of GDP per capita (% to the previous year);

GS - the share of GERD financed by the government sector (% of GERD); 10 — net outflows of foreign

direct investment (% of GDP); Il — net inflows of foreign direct investment (% of GDP); L — the share of
labour resources (% of the total population 15-64 years); | — inflation rate (GDP deflator, %).

Table 15 demonstrates the descriptive statistical features of the model variables. We evaluate a
regression model with fixed effects for the studied variables. Regression «within» is a method for
estimating the regression model coefficients with deterministic individual effects (FE) and is an initial
regression model, rewritten in terms of deviations from the average time variables, eliminating individual
effects that are not observed. Each object of the sample is introduced with its own constant. Thus, the
model considers the existing heterogeneity, which is not observed. The evaluation of the model is
performed by the least-squares method (MLS).

Table 15. Descriptive statistics of variables of the regression equation

Variable Mean Std. Dev. Min Max
GDPcs 2.27 4.69 -14.38 12.41
GS 43,54 12.38 19.90 70.30
10 2.31 7.76 -18.84 52.31

Il 4.59 8.32 -15.84 54.65

L 69.94 4.06 61.14 78.89

| 475 6.54 -9.73 38.88

Mean - average value; Std. Dev. — standard deviation; Min — minimum value; Max — maximum value.
Source: developed by the authors.
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Table 16 demonstrates the assessment results of the impact of GERD share financed by the
government sector on the annual change of GDP per capita.

Table 16. The assessment results of the impact of GERD share financed by the government
sector on the annual change of GDP per capita (regression model with fixed effects)

GDPgs Coef. Std. Err. t P>t [95% Conf. Interval]
GS -.1470456 .0560063 -2.63 0.010 -.2579833 -.036108
10 -.5379936 1463496 -3.68 0.000 -.827884 -.2481033
Il 5473872 139454 3.93 0.000 2711555 8236188
L .3296943 2301173 143 0.155 -.1261237 .7855123
I .3194813 .0856522 3.73 0.000 1498207 4891418
Const. -17.17244 17.42995 -0.99 0.327 -51.69783  17.35294
Prob>F =0,0000;  R-squared =0,2848
Sigma_u =3.0369567; sigma_e =4.1075056

Coef. - evaluations of coefficients B, obtained by the MLS; Std. Err. - standard deviations of evaluations; t - t-statistics;
P - the level of t-criterion significance; Conf. Interval — confidence interval; Const. — constant; Sigma_u - standard
error for individual effects; sigma_e — standard error for €.

Source: developed by the authors.

The level of significance of the t-criterion for the coefficient L (labour resources) exceeds 0.05, so it
cannot be statistically significant (the probability of error acceptance of the hypothesis is 15.5%). Other
indices are statistically significant. Moreover, the model requires only the noncorrelation of € and X for the
ability of MLS estimates with deterministic individual effects. The correlation between X and u is assumed,
which is a manifestation of the FE-model flexibility. In our case corr(u_i, Xb) = -0.6232.

The R-squared index is not very high (0.2848), but it can be explained by the fact that this model has
significant individual differences (as opposed to dynamic), which ultimately indicates the necessity to
consider the individual effects and the ability of the selected model.

At the same time, the regression model with fixed effects does not allow to estimate the coefficients
for time-invariant regressors since they are eliminated from the model after the transformation «within.
Therefore, there is a need for a parallel study and regression model with random effects (RE) (Table 17).
The generalized least squares method (GLS) performs estimation.

Table 17. Results of the assessment of the GERD share impact financed by the government
sector on the annual change of GDP per capita (regression model with random effects)

GDPss Coef. Std. Err. z P>|z| [95% Conf. Interval]
GS -.0370614 .034415 -1.0769 282 -.1045135 .0303907
10 -.4166524 1314194 -3.1704 1.5e-03 -.6742297 -.159075
I 4173445 1238644 3.36937 7.5e-0.4 1745748 6601142
L .0865935 .1009912 857436 391 -.1113456 2845325
| .0888773 669654 1.32721 184 -.0423725 2201272
Const. -3.546779 7.499268 -47295 636 -18.24507 11.15152
Prob>chi2 =0,0058; Wald chi2(5) = 16,39; corr (u_i, X) = 0 (assumed)

Sigma_u =0; sigma_e =4,107506

Coef. — evaluations of coefficients B; Std. Err. — standard deviations of evaluations; P - the level of z-criterion
significance; Conf. Interval — confidence interval; Const. — constant; Sigma_u — standard error for individual effects;
sigma_e — standard error for €.

Source: developed by the authors.

146 Marketing and Management of Innovations, 2020, Issue 3
http://mmi.fem.sumdu.edu.ua/en



A., Rzayev, A., Samoilikova. Innovation Financing Structure as a Factor of Economic Growth: Cross Country Analysis.

Compared to the previous model, most of the coefficients are not statistically significant (the
significance level P> |z| exceeds 0.05). The index corr (u_i, X) = 0 (assumed) reflects an important
hypothesis underlying the model — regressors should not correlate with random effects that are not
observed. Also, the interpretation of this model should not be based on the R-sq index, since it is not an
informative means of checking the model ability in the regression, estimated using the generalized least
squares method. The Wald statistical test proves the significance of the regression in this case. However,
the index Wald chi2 (5) = 16.39 is a low value, Prob> chi2 = 0.0058. It is explained by the fact that the
Wald test checks the hypothesis that all individual effects are equal to zero. Herewith, a regression model
with random effects can only take place where the random effect does not correlate with regressors, which
is often not performed.

It is advisable to compare the fixed effects regression model with a standard regression model using
the Wald test, which checks the hypothesis regarding the zero equality of all individual effects, to select
the adequate model. In particular, we obtain the following result: F test that all u_i = 0: F (11, 115) = 3.31.
Prob> F = 0.0006. Since the significance level is p-level <0.01, the main hypothesis is not confirmed, and
the fixed effects regression model is better suited for data description than the standard regression model.

Second, we compare the random effect model with the standard regression model using the Breusch-
Pagan test. The Breusch-Pagan test is a test for the random individual effect. In the studied case, the p-
level> 0.01, i.e. the main hypothesis is confirmed, and the model with random effects describes the data
worse than the standard regression model.

Third, it is reasonable to use the Hausman test to select an adequate model from the two formed ones
(between FE and RE models). The test checks the main hypothesis HO: corr (ui, Hit) = 0 or ui can be
considered as random effects. And the alternative — HA: corr (ai, Hit) # 0 or ui should be considered
deterministic. The results of the Hausman test indicate that the p-level is <0.01, so the main hypothesis is
not confirmed. It enables to conclude that in this study, it is advisable to use a regression model with fixed
individual effects.

Therefore, the regression equation constructed according to the accepted model with fixed effects is:

GDPegs =-0,15GS + 0,551l - 0,5410 + 0,33L+ 0,321 - 10,03 (2)

The evaluated coefficient B for GERDcov is statistically significant (the probability of erroneous
acceptance of the hypothesis is 1%) and negative, indicating an inverse relationship between GDP and
GS. It is empirically confirmed that with the growth of GERD financed by the government sector (in total
GERD) by 1%, the annual growth (change) of GDP per capita will decrease by 0.15%.

Therefore, the urgent problem is to reduce GERD share financed by the government sector in the
structure of GERD and the increase in the share of other financing sources for innovative development.

The impact of financial support for country's innovative development on its economic growth was
examined through the business sector according to the dynamic model of panel data evaluation (Arellano-
Bond linear dynamic panel-data estimation (Arellano & Bond, 1991)). It is used to study the economic
phenomena evolution, avoiding the displacement of aggregation. Linear dynamic models of these panels
include lags of the dependent variable as covariates and contain unnoticed fixed or random effects at the
panel level. It means that the dynamic model makes it possible to consider how the share of GERD
financed by the business sector of the previous period affects the current situation).

The dynamic panel data model has the following form (Arellano — Bond):
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Yit =Z?=1 QYie—j+ Xief1 + Wit +u; + &, )

where a; — p-parameters to be evaluated; 25.;1 a;y; .- — lagged dependent variable; xit — vector of

strictly exogenous covariates; wit — vector of predetermined and endogenous covariates; ui — panel level
effects; e —i.i.d (0,0¢2); i=1, ..., N; t=1, ..., Ti.

The dynamic model, achieved by introducing lagged variables, leads to significant changes in the
interpretation of the regression equation. Regressors describe a complete set of information that
determines the observed values of the dependent variable without a lagged dependent variable. The
prehistory of the regressors is considered with the introduction of the lagged variable. Therefore, it causes
any influence on the measurement process. In this case, since both MLS and FE-estimates are incapable
of the final values of T, the instrumental variables method or the generalized method of moments (GMM)
is used to obtain adequate estimates in this model.

Table 18 provide descriptive statistical features of the variables of the model for estimating the impact
of GERD share financed by the business sector on GDP dynamics per capita.

Table 18. Descriptive statistics of regression equation variables

Variable Mean Std. Dev. Min Max
GDPss 2.27 4.69 -14.38 12.41
BS 37.39 11,70 16,70 69,20
10 2.31 7.76 -18.84 52.31

Il 4,59 8.32 -15.84 54.65

L 69.94 4.06 61.14 78.89

| 475 6.54 -9.73 38.88

Mean - average value; Std. Dev. — standard deviation; Min — minimum value; Max — maximum value.
Source: developed by the authors.

The results of estimating the impact of GERD share financed by the business sector on the annual
change of GDP per capita are shown in Table 19. One should also notice that the dynamic model for
estimating the Arellano-Bond panel data considers the fact that some regressors in the model are not
completely exogenous. They can be influenced by the past and the present value of the dependent
variable (GDP dynamics per capita). In our case, only the labour resources index (economically active
population) can be considered a completely exogenous variable. Other variables are considered
endogenous.

Table 19. Results of estimating the impact of GERD share financed by the business sector on the
annual change of GDP per capita according to the dynamic regression model of panel data

estimation

GDPss Coef. Std. Err. z P >|7| [95% Conf. Interval]
GDPss L1 .0965103 .0580972 1.66 0.097 -.017358 .2103787
L2 -.1617516 0530357 -3.05 0.002 -.2656996 -.0578036

BS - -.0587197 0402412 -1.46 0.145 1375911 .0201517
L1 .0218575 .0480296 0.46 0.649 -0722788 .1159939

L2 131116 0474569 2.76 0.006 0381022 2241298

10 - -.5259924 1536788 -3.42 0.001 -.8271973 -.2247874
L1 -.2847196 1406264 -2.02 0.043 -.5603424 -.0090969

L2 103662 112331 0.92 0.356 -.1165028 .3238268
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Continued Table 19

Il - 4951182 1450695 3.41 0.001 2107873 7794492

L1 .2744093 131297 2.09 0.037 .017072 5317466

L2 -.0875951 1092494 -0.80 0.423 -.3017201 .1265298
L .5681057 1632869 3.48 0.001 2480694 8881421
| - -.138876 0531521 -2.61 0.009 -.2430523 -.0346998

L1 1207087 .0498796 242 0.016 0229464 2184709

L2 .035368 .0430646 0.82 0.411 -.0490371 1197732
Const. -41.95952 11.20295 -3.75 0.000 -63.9169 -20.00215
Wald chi2(11) = 91.46 Prob > chi2 = 0.0000

Coef. — estimates of coefficients §; Std. Err. — standard errors of estimates; P - significance level; Conf. Interval —
confidence interval; Const. — constant.

Source: developed by the authors.

The Wald test value and the index Prob> chi2 = 0.0000 indicate the adequacy of the model. It is also
necessary to check the Sargan test for the validity of instruments, over-identification of restrictions (Sargan
test of overidentifying restrictions) to confirm the quality of the model. The test results are as follows:

Sargan test of overidentifying restrictions

HO: overidentifying restrictions are valid

chi2 (68) = 109.6984

Prob> chi2 = 0.0010

Thus, the regression equation formed according to the dynamic model for estimating Arellano-Bond
panel data is:

GDPssit = -41.96 — 0,16GDPssi,t2 + 0,13BSit2 +0,5llt — 0,53I04 +
0,57Lit— 0,13lit 4

The estimated coefficient B for BS index is statistically significant (the probability of erroneous
acceptance of the hypothesis is 0.6%) and positive. It indicates a direct relationship between GDP and
BS.

It is empirically confirmed that with the growth of the share of GERD financed by the business sector
(in total GERD) by 1%, the annual growth (change) of GDP per capita will increase by an average of 0.13%
over time 2 years.

The impact of GERD financed by the higher education sector on the economic growth change was
estimated similarly to the dynamic model for Arellano-Bond panel data. It should be emphasized that net
inflows and outflows of foreign direct investment and the inflation level are not completely exogenous
variables. Instead, the share of GERD financed by the higher education sector and the labour force
index considered being exogenous. Table 20 demonstrates the descriptive statistical features of the
model variables.

Table 20. Descriptive statistics of regression equations

Variable Mean Std. Dev. Min Max
GDPes 2.27 4.69 -14.38 12.41

ES 1.06 1.07 0 6.7
10 2.31 7.76 -18.84 52.31
Il 4.59 8.32 -15.84 54.65
L 69.94 4.06 61.14 78.89
| 4.75 6.54 -9.73 38.88

Mean - average value; Std. Dev. — standard deviation; Min — minimum value; Max — maximum value.
Source: developed by the authors.
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Table 21 shows the estimating results of the impact made by the share of GERD financed by the
higher education sector, on the annual change of GDP per capita.

Table 21. The estimating results of the impact made by the share of GERD financed by the higher
education sector on the annual change of GDP per capita (dynamic regression model for
estimating Arellano-Bond panel data)

GDPes Coef. Std. Err. z P >|z| [95% Conf. Interval]
GDPes L1 1069932 0591636 1.81 0.071 -.0089653 .2229516
L2 -.2209384 .0528091 -4.18 0.000 -.3244424 -1174345
L3 119097 0518674 2.30 0.022 0174388 2207551
ES -.7808659 4050294 -1.93 0.054 -1.574709 0129771
10 - -4138238 .1569283 -2.64 0.008 -7213975 -.10625
L1 -.2349568 1453393 -1.62 0.106 -5198167 .049903
L2 -.0373236 1098567 -0.34 0.734 -.2526387 1779915
Il - 3758285 1485245 253 0.011 .0847259 6669311
L1 2283379 1365329 1.67 0.094 -.0392617 4959375
L2 .0535059 1072776 0.50 0.618 -.1567544 2637661
L 5836773 1646639 3.54 0.000 260942 9064126
I - -.1640632 .0582908 -2.81 0.005 -.2783111 -.0498153
L1 1610771 0521704 3.09 0.002 .0588251 2633292
L2 .0496852 .044856 1.11 0.268 -.038231 .1376014
Const. -39.00784 11.49981 -3.39 0.001 -61.54706 -16.46862
Wald chi2(11) = 73.96 Prob > chi2 = 0.0000

Coef. — estimates of coefficients §; Std. Err. — standard errors of estimates; P - significance level; Conf. Interval —
confidence interval; Const. — constant.
Source: developed by the authors.

The Wald test value and the index Prob> chi2 = 0.0000 indicate the adequacy of the model. It is also
necessary to check the Sargan test for validity of instruments, overidentification of restrictions (Sargan test
of overidentifying restrictions) to confirm the quality of the model. The test results are as follows:

Sargan test of overidentifying restrictions

HO: overidentifying restrictions are valid

chi2(67) = 94.14016

Prob > chi2 = 0.0161

Thus, the regression equation based on the dynamic model of estimation of Arellano-Bond panel data
for evaluating the impact made by the share of GERD financed by the higher education sector on the
dynamics of GDP per capita is as follows:

GDPesit = -39 — 0,22GDPes i,t-2 — 0,78ESit +0,371lit — 0,4110i + 0,58Lit — 0,16t (5)

The estimated coefficient 3 for the ES index is statistically significant (the probability of erroneous
acceptance of the hypothesis is 5.4%) and negative. It indicates an inverse relationship between GDP and
ES. It is empirically confirmed that with the growth of GERD financed by the higher education sector (in
total GERD) by 1%, the annual increase (change) in GDP per capita will decrease by an average of 0.78%.

The impact of R&D financing from foreign sources on the economic growth change was estimated
according to the dynamic regression model for panel data. Table 22 presents descriptive statistical
features of model variables. An exogenous variable is an indicator of labour resources. Other variables
are endogenous.
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Table 22. Descriptive statistics of regression equation variables

Variable Mean Std. Dev. Min Max
GDPrs 2.27 4.69 -14.38 12.41
FS 17.59 12.13 2,30 51,6
10 2.31 7.76 -18.84 52.31

Il 4,59 8.32 -15.84 54.65

L 69.94 4.06 61.14 78.89

I 475 6.54 -9.73 38.88

Mean - average value; Std. Dev. — standard deviation; Min — minimum value; Max — maximum value.

Source: developed by the authors.
Table 23 shows the estimating results of the impact made by GERD share financed by foreign sources
on the annual change in GDP per capita.

Table 23. The estimating results of the impact made by GERD share financed by foreign sources
on the annual change of GDP per capita (dynamic regression model for estimating Arellano-Bond

panel data)

GDPrs Coef. Std. Err. z P >|z| [95% Conf. Interval]
GDPis L1 .0555692 .0602802 0.92 0.357 -.0625779 1737162
L2 -.226979 .0549697 -4.13 0.000 -.3347176 -.1192403

L3 0816833 .050087 1.63 0.103 -.0164854 179852

FS - .0960544 .0393402 244 0.015 0189491 1731597
L1 .0012333 0376868 0.03 0.974 -0726314 .075098

L2 -.0532726 0451401 -1.18 0.238 -1417456 .0352003

L3 1063822 .039204 2.1 0.007 .0295438 1832207

10 - -4245147 1486766 -2.86 0.004 7159156 -.1331138
L1 -.2690503 1359769 -1.98 0.048 -5355602 -.0025404

L2 -.0974869 1176809 -0.83 0.407 -.3281373 1331634

Il - 4023108 1398118 2.88 0.004 1282847 6763368
L1 2796181 1278812 2.19 0.029 .0289755 5302606

L2 1142443 1152294 0.99 0.321 -1116012 .3400899

L 457108 .1646031 2.78 0.005 1344918 7797241
I - -1013334 0529112 -1.92 0.054 -.2050374 .0023706
L1 1307945 .0489385 2.67 0.008 .0348768 2267121

L2 0532723 0427883 1.25 0.213 -.0305911 1371358

Const. -33.97228 11.41806 -2.98 0.003 -56.35127 -11.59329

Wald chi2(11) = 93.41 Prob > chi2 = 0.0000
Coef. — estimates of coefficients B; Std. Err. — standard errors of estimates; P - significance level; Conf. Interval —
confidence interval; Const. — constant.
Source: developed by the authors

The Wald test value and the index Prob> chi2 = 0.0000 indicate the adequacy of the model. It is also
necessary to check the Sargan test for the validity of instruments, overidentification of restrictions (Sargan
test of overidentifying restrictions) to confirm the quality of the model. The test results are as follows:

Sargan test of overidentifying restrictions

HO: overidentifying restrictions are valid

chi2(65) = 107.7804

Prob > chi2 =0.0007
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Thus, the regression equation based on the dynamic model of estimation of Arellano-Bond panel data
for evaluating the impact made by GERD share financed by the foreign sources on the dynamics of GDP
per capita is as follows:

GDPrsit = -33,97 — 0,23GDPrsi,2 + 0,1FSit +0,401li — 0,42101 + 0,46Lit + 0,13l -1 (6)

The estimated coefficient § for the FS index is statistically significant (the probability of erroneous
acceptance of the hypothesis is 1.5%) and positive. It indicates the direct relationship between GDP and
FS.

It is empirically confirmed that with the growth of GERD financed by the foreign sources (in total R&D
expenditure) by 1%, annual growth (change) of GDP per capita will increase by an average of 0.1%.

The impact of GERD financed by the private non-profit sector on changes in economic growth was
evaluated. Descriptive statistical features of the model variables are given in Table 24. The estimating
results of the impact made by the R&D expenditures share financed by private non-profit sector on the
annual change in GDP per capita are shown in Table 25.

Table 24. Descriptive statistics of regression equation variables

Variable Mean Std. Dev. Min Max
GDPns 2.27 4.69 -14.38 12.41
NS 0.26 0.29 0.00 1.40
10 2.31 7.76 -18.84 52.31

I 4.59 8.32 -15.84 54.65

L 69.94 4.06 61.14 78.89

I 475 6.54 -9.73 38.88

Mean - average value; Std. Dev. — standard deviation; Min — minimum value; Max — maximum value.
Source: developed by the authors.

Table 25. The evaluating results of the impact of GERD share financed by the private non-profit
sector on the annual change in GDP per capita (regression model with fixed effects)

GDPns Coef. Std. Err. t P> [95% Conf. Interval]
NS -1.072111 1.770376 -0.61 0.546 -4.578886  2.434664
10 -.4434982 1455616 -3.05 0.003 -.7318277 -.1551686
Il 4503416 1379064 3.27 0.001 A771755 7235077
L 6182469 2071118 2.99 0.003 2079984  1.028495
I 3014415 .0880239 3.42 0.001 127083 4758
Const. -43.16374 14.62434 -2.95 0.004 -72.13175 -14.19573
Prob>F = 0,0000;  R-squared =0.2443
Sigma_u = 3.2922912; sigma_e = 4.2220939

Coef. — estimates of coefficients B, obtained by MLS; Std. Err. — standard errors of estimates; t — t-ctatuctuka; P —
significance level of t-criterion; Conf. Interval — confidence interval; Const. — constant; Sigma_u — standard error for
individual effects; sigma_e — standard error for €.

Source: developed by the authors.

The significance level of the t-criterion for GERD share financed by the private non-profit sector is
0.546. It shows the statistical insignificance of the regression coefficient obtained for this index in the
model with fixed effects. Similarly, the regression coefficient for GERD share financed by the private non-
profit sector, calculated according to the model with random effects (significance level of t-criterion is
0.967), is not statistically significant.
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The estimating results of the impact made by GERD share financed by the private non-profit sector
on the annual change in GDP per capita according to the dynamic regression model for estimating panel
data (Arellano-Bloom) are shown in Table 26. Exogenous variables include labour force index and GERD
financed by the private non-profit sector.

Table 26. The evaluating results of the impact made by GERD share financed by the private non-
profit sector on the annual change in GDP per capita (dynamic regression model for estimating
Arellano-Bond panel data

GDPns Coef. Std. Err. z P >|7| [95% Conf. Interval]
GDPxs L1 1371998 .0619449 2.21 0.027 .0353095  .23909
L2 -.2124495 054768 -3.88 0.000 -.3025348 -.1223642
L3 1594017 .0554552 2.87 0.004 .0681861 2506174
NS - -1271217 1.043229 -0.12 0.903 -1.843081 1.588837
L1 1.107747 9534241 1.16 0.245 -4604966 2.67599
L2 -1.33637 9127274 -1.46 0.143 -2.837673 1649333
10 - -.5194458 .1639552 -3.17 0.002 -.7891281 -.2497635
L1 -.283353 .1508947 -1.88 0.060 -5315527 -.0351533
L2 0121102 1122692 0.11 0.914 -.1725562 1967765
I - 4925987 .1552673 317 0.002 2372067 7479907
L1 2973987 1424119 2.09 0.037 063152 5316454
L2 .0003093 .1097056 0.00 0.998 -.1801403 1807589
L 4413029 166959 2.64 0.008 1666799 715926
I - -.2094483 .0601701 -3.48 0.000 -.3084193 -.1104773
L1 1962349 .052899 3.71 0.000 1092238 2832459
L2 .0390656 .0461281 0.85 0.397 -.0368083 .1149396
Const. -29.95317 11.87547 -2.52 0.012 -49.48658 -10.41976
Wald chi2(11) = 82.09 Prob > chi2 = 0.0000

Coef. — estimates of coefficients §; Std. Err. — standard errors of estimates; P - significance level; Conf. Interval —
confidence interval; Const. — constant.
Source: developed by the authors.

In this model, the significance level for the regression coefficient for the index of GERD share financed
by the private non-profit sector is 0.143. It exceeds the allowable value of 0.05 and indicates the statistical
insignificance of the regression coefficient in the obtained model.

Thus, the formed models for estimating the impact of GERD share financed by the private non-profit
sector on the annual change in GDP per capita are inadequate. Accordingly, financing GERD from this
source is inefficient.

Conclusions. According to the above mentioned, there could be made the conclusions as follows.

1. Models to estimate the influence made by the financial maintenance sources structure of the
country's innovative development on the economic growth (growth (change) of GDP per capita) are
constructed:

- R&D financing by government sector:

GDPgs =-0.15GS + 0.55I1 - 0.5410 + 0.33L + 0.321 - 10.03

- R&D financing by the business sector:

GDPssit = -41.96 — 0.16GDPas i, t-2 + 0.13BS;, +2 + 0.51l — 0.5310it + 0.57Lit — 0.13li

- R&D financing by the higher education sector:

GDPesit = -39 — 0,22GDPes i, +2 — 0,78ESit + 0,371li — 0,4110i + 0,58Lit — 0,161t

- R&D financing by foreign sources:
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GDPrsit = -33.97 — 0.23GDPrs i, t-2 + 0.1FSit + 0.40llit — 0.42[0i + 0.46Lit — 0.11it
2. The following hypotheses are empirically confirmed:
- with an increase in the share of GERD financed by the government sector (in total GERD) by

1%, the annual increase (change) in GDP per capita will decrease by an average of 0.15% (excluding time
lag) (probability of the hypothesis erroneous acceptance is 1%);

- with an increase in the share of GERD financed by the business sector (in total GERD) by 1%,
the annual increase (change) in GDP per capita will increase by an average of 0.13% with a time lag of 2
years (probability of the hypothesis erroneous acceptance is 0.6%);

- with an increase in the share of GERD financed by the higher education sector (in total GERD)
by 1%, the annual increase (change) in GDP per capita will decrease by an average of 0.78% (excluding
time lag) (the probability of hypothesis erroneous acceptance is 5.4%);

- with an increase in the share of GERD financed by foreign sources (in total R&D) by 1%, the
annual increase (change) in gross domestic product per capita will increase by an average of 0.1%
(excluding time lag) (the probability of erroneous acceptance of the hypothesis is 1.5%).

- the inefficiency of R&D financing by the private non-profit sector is empirically confirmed.

3. Taking into account the European countries' experience to stimulate economic growth and
development of international reproductive relations in Azerbaijan and Ukraine, the state should reduce the
share of direct investment in innovation, focusing on effective legislation. It motivates the business sector
and foreign investors to increase investment in research and development. Thus, the hypothesis confirms
that business is the best consumer of R&D results since it has more opportunities to monetize the
innovation results faster and implement them in production. The length of chain between the emergence
of innovation and use results, which are manifested in GDP growth, is reduced. The state's role has to
provide effective mechanisms to stimulate the transfer of innovation to the business environment. When
the country is the main investor in science and development, the model is less effective in terms of
economic growth dynamics.
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CTpykTypa thiHaHCyBaHHS iHHOBALil Ak (haKTOP EKOHOMIYHOTO 3POCTaHHA: MOPIBHANLHMI aHani3 3a kpaiHamu

Y pamkax 0aHo20 QocnideHHs, asmopu ouiHIooMb 8niue Axepesn ghiHaHCysaHHs iHHOBaULHOI OifbHOCMI Ha €KOHOMIYHE
3pOCMmaHHs ma Po38UMOK MiXHaPOOHUX 8IOHOCUH. [0/T08HOK MEMOK € BU3HAYEHHS 83aEMO38’A3KY MiX PIBHEM EKOHOMIYHO20
3pocmanHs kpainu (npupicm BBl Ha dywy HaceneHHs) ma 8enuquHoK sumpam Ha iHHo8auitiHy OififlbHICMb, AKi hiHaHCYloMbCS
PI3HUMU CEKmopamu eKOHOMIKU (Oepxasoro, NpUSaMHUM HEKOMEPUIUIHUM CEKMOopoM, iIHO3EeMHUMU iH8eCMopamu | CEKMopoM 8ULLOT
ocgimu). Emnipuyre docnioxeHHs npogedeHo Ha 0CHOBI naHembHUX 0aHuX, chopmogaHux 0nsi aubipku 3 12 kpail €eponu 3a 2007-
2017 pp. Y xo0di OocnidxeHHs 3acmocogaHo HacmynHy fo2iyHy nocnidogHicme. Ha nepwioMy emani ouiHeHo xapakmep po3nodiny
docnidxysaHux 3miHHUX 3a donomozoro mecmy LLlanipo-Binka. Ha ocHosi ompumarux peynbmamis 0bpaHo Memo0 po3paxyHKy
KoeeiuieHmy Kopensuii: [Mipcora — Oris noKasHuKig, wio nidnopsdkosyrM.Cs 3aKOHy HopManbHo20 po3nodiny, abo Cnipmera — Ans
NOKa3HUKi8, SIKi He nidnopsOKosyoMbCA 3aKoHy HopmarnbHo20 po3nodiny. Aemopamu nposedeHo KopenauiliHul aHania cunu i
Xapakmepy 38'33Ky 3miHHUX 3 QuHamikoro BBI1 Ha Oywly HaceneHHs 8 docnioxysaHuX KpaiHax 3 Memoto 8USI8NEeHHs mpusanocmi
yacosux f1azig, no 3aKiHYeHHI0 SKuX el 38'a30K € Halibinbw cmamucmuy4Ho 3Hadywum. Ha Opy2omy emani 3 MEmOIo 8USIBNEHHS
ennugy iHHo8auili Ha OuHaMiKy eKOHOMiYHO20 3pocmaHHs nobydosaHo 3 munu pezpeciliHux mModeneli OUiHI8aHHST NaHEebHUX
OaHux: 1) ¢hikcogaHy (Ha ocHosi Memody HaliMeHwux kgadpamig); 2) eunadkosy (Ha OCHO8I 3a2anbH020 Memody HalMeHWUX
keadpamis; 3) OunamiyHy Modenb ApennaHo-boHda, wio 8paxosye mumyacosi nazu (Ha 0cHosi 3a2asnbHo20 Memody MomeHmig. Ha
mpembomy emani obpaHo Halibinbw adeksamHy cneyugikauiio modeni 3a donomozoto mecmig Banbda, Bpoiiwa-lacaHa ma
Xaycmana. Y pobomi nposedeHo mecm CapeaHa Ha 8anioHicmb napamempig 3 Memoto subopy OuHamiyHoi Modesi ApennaHo-
borda. KoHmponbHuMU 3MiHHUMU Y 8CiX mpb0oX munax modenel € Yucmi NpUMoKU i 8idMOKU IHO3EMHUX iHeeCmuuil, KimbKicms
EKOHOMIYHO aKMUBHO20 HaceneHHs 8 KpaiHi i piseHb iHAAYl. 3a ompumaHuMu pe3ynbmamamu 8U3HAYEHO, WO 3POCMaHHS
yacmku gumpam Ha Haykogo-0ocnioHi ma docnidHo-koHempykmopcbki pobomu (HOAKP) Ha 1 %, npu3eodumb 00 3HUXEHHS
piuHo20 npupocmy BBIT Ha dywy HacenenHs y cepedHbomy Ha 0,15 % (6e3 yacosoeo nagy) 3a ymosu ghiHaHCy8aHHS depxasHUM
cekmopom; 9o 3binbweHHs Ha 0,13 % 3 yacosum azom y 2 poku — nidnpueMHUYbKUM cekmopom; 00 36inblienHs Ha 0,1 % (6e3
4acog020 f1azy) — 3a paxyHoK iHo3eMHux Oxepen; 00 3HuxeHHs Ha 0,78 % (6e3 yacogoeo flazy) — ceKmopom suwoi oceimu. Y
cmammi asmopu npuxodsms 00 BUCHOBKY, WO 3 MEMOK 3abe3NeyYeHHs EKOHOMIYHO20 3pOCMaHHs ma PO3BUMKY MiXHapOOHUX
8idHocuH 8 AsepbaliOxaHi ma YkpaiHi, HeobxidHo ckopomumu npsmi depxagHi iHeecmuyii 8 iHHosauii. pu ysomy ypsd mae
30cepedumuch Ha CMBOPEHHI ehekmusHO20 3akoHodagemea, sike Momusysamume NONPUEMHUULKUL CEeKmop ma iHO3eMHUX
iHeecmopis 36inbuwiysamu iHeecmuuii 8 HOAKP.

KnioyoBi cnoBa: 6i3HeC cekTop, KopensLiiHuiA aHanis, auHaMiyHa Mofenb, eKOHOMIYHe 3pOCTaHHs, (biHAaHCOBa MOMiTUKa,
CTPyKTYpa (hiHaHCyBaHHS, iHO3eMHi [xepena, Butpatn Ha HOLKP, nepxasHuii cextop, dopmanisauis BnnvBy, iHHOBAL|S,
perpeciitHa mogens, HOAKP.
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