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TAX INCENTIVES FOR INNOVATION IN THE CONTEXT OF MACROECONOMIC STABILITY:
AN ANALYSIS OF CAUSALITY

Abstract. The article deals with the topical issue of R&D tax incentives and their impact on the level of
innovation development and macroeconomic stability. The research is based on causality analysis and estimation of
the strength, time lags and directions of mutual influence of R&D fax incentives and macro indicators.
Systematization literary sources and approaches for solving this problem indicates that R&D tax incentives are
studied in fragments in the context of macroeconomic stability. The research's main purpose is to improve the
methodological bases of substantiation of the choice of relevant instruments of innovation stimulation considering
causal relations of R&D tax incentives and macro indicators. The paper presents the results of dynamic analysis of
R&D tax incentives in 13 European countries, for which OECD statistics for 2007-2017 are freely available. The
significance, strength, and nature of the relationship between these indicators and the following macro indicators are
determined: the level of the country's innovation development, the share of investment in GDP (in general and in the
corporate sector in particular), net international investment position, the share of the business sector in the cost
structure of R&D. Pearson and Spearman correlation coefficients were calculated depending on the variable
subordination to the law of normal distribution (verified by the Shapiro — Wilk test) on the admissible calculation
interval taking into account time lags from 0 years to 3 years. The causality of the studied indicators was established
using the Granger causality test. The calculations are important for the prioritization of instruments for the
implementation of innovation support. The highest priority should be given to the establishment of tax incentives for
R&D, as this tool's impact on all studied macro indicators in most countries was direct. Its effect was manifested in
the shortest possible time (with a lag of 0-3 years). The second priority should be given to setting hidden rates of
business tax subsidies on R&D, as this indicator's impact on most of the studied indicators was statistically
significant and direct with a time lag of 0-3 years. The paper substantiates the inefficiency of direct public financial
support, as the impact of this indicator on most of the analyzed macro-indicators was reversed with a lag of 0-2
years. Thus, it is more expedient for the state to help entrepreneurs by providing tax benefits to provide innovation
development and macro stability than through direct reimbursement of costs. Moreover, lag regression models were
built for those countries where identified links were the most important (Belgium, Denmark, the Netherlands, and the
Czech Republic). They take into account inflation rates and interest rates on long-term liabilities and the number of
labour resources in the country as control variables.
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Introduction. The importance of macroeconomic stability in any country is beyond doubt. However,
in the context of global challenges of an economic nature and, for example, under the influence of the
coronavirus pandemic, indicators of macroeconomic stability in Ukraine and Azerbaijan show lagging
behind targets compared to developed European countries. Under such conditions, we consider tax
incentives for innovation to be relevant in increasing macroeconomic stability.

Indicators of tax and fiscal stimulus are an important component of fiscal policy to ensure the
innovative development of the world, as research and development (R&D) provide both private and
social effect (and many times greater than private) (Jones and Williams, 1998; Czyzewski et al., 2019;
Miskiewicz & Wolniak, 2020; Baranovskyi, 2020), which leads to government intervention in the field of
innovation. Besides, tax incentives are tools to stimulate R&D in the private sector directly.

As tax and budget-investment incentives for innovation have become widespread in developed EU
countries but are currently underdeveloped in Ukraine, Azerbaijan, and many other post-Soviet
countries, this issue requires further fundamental and applied research.

The purpose of the article is to improve the methodological basis for substantiating the choice of
relevant instruments to stimulate innovation development, considering the areas of mutual influence of
tax and budget-investment stimulation of innovation development on many indicators of macroeconomic
growth.

Literature Review. Several scholars have studied some aspects of R&D tax incentives. Bloom et al.
(2002) examined the impact of fiscal stimulus on R&D investment by estimating the econometric model
of R&D investment based on tax changes and R&D expenditures in nine OECD countries over 19 years
(1979-1997) and conclude that R&D tax incentives would increase their intensity. Scientists empirically
confirm that a 10% drop in R&D costs stimulates a little more than 1% growth in R&D in the short term
and a little less than 10% growth in R&D in the long run. Assessing the effectiveness of fiscal stimulus
R&D is also covered in the work of Hall and Reenen (2000), Lee (2011), Hrytsenko et al (2018),
Kuznetsova and Pohorelenko (2020), Tkachenko et al. (2019) and others.

Fazio et al. (2020) substantiated the impact of state tax credits for R&D on quantitative and
qualitative entrepreneurship indicators, pointing to the potential of state tax crediting of innovations to
stimulate entrepreneurship. Klemm (2009) analyzes various tax incentives for business investment,
positioning tax benefits in response to tax competition - the main driver of tax reforms. It provides
theoretical and empirical conclusions on the pros and cons of tax benefits and more. Tassey (1996)
compares tax incentives for R&D with direct public funding, justifying public policy options in the field of
R&D.

Corchuelo and Martinez-Ros (2010) characterized the benefits that firms receive from fiscal R&D
incentives and the overall impact of this type of tool on innovation performance. Emphasizing that tax
incentives are not widespread and rarely used by firms, researchers found that large innovative firms are
more likely to use tax incentives (and significantly affect this). In contrast, small and medium-sized ones
face particular barriers to their use.

Hodzic and Becic (2016) examined the tax incentives for R&D of large Croatian companies. They
emphasized the need to review legislation to remove obstacles created by bureaucratic barriers and
over-regulation in the process of tax incentives for R&D (primarily as a means of reducing the income tax
base). Further, encourage the production of new goods and services, create new jobs, and stimulate
economic growth. Cappelen et al. (2010) investigated the Norwegian R&D tax credit scheme, which
encourages a large number of firms to invest more in R&D and has a positive effect, including for small
firms with little research and development experience. FurKoga (2003) drew attention to tax incentives'
peculiarities for large and small, and medium-sized enterprises.

Li and Du (2016) view tax incentives for firm research as an important tool for governments seeking
to address the «market failure» of R&D investment. The authors use China's example to study the
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impact of adjusting costs on the incentive effects of R&D tax policy, arguing that R&D tax incentives
have a positive impact on the level of investment in innovation. Still, the effect gradually decreases with
increasing adjustment costs. Guceri (2016) assessed the impact of R&D tax policy based on the
experience of R&D tax incentives for innovative firms in the US, UK, France, China and Korea (Guceri,
2016, Guceri and Liu, 2015).

Tiutiunyk et al. (2019) investigate innovations in the management of tax gaps in the economy and
estimate the volume of tax gaps in the economy in the country's foreign economic activity as one of the
tools for minimizing tax liabilities.

Particular attention was paid to developing countries: what incentives could be used in them; which
makes them useful; how much they should cost (James, 2013).

However, despite the available scientific achievements, tax incentives in the field of R&D were
studied in fragments. Therefore, it requires consideration of the latest trends and the solution of existing
problems, which caused the urgency of further research.

Methodology and research methods. This study applied the methods of correlation and regression
analysis using the STATA software package for the sample from 13 European countries for 2007-2017
(limited calculations in 2017 due to the availability of information on open information portals of The
Organization for Economic Co-operation and Development, the World Bank, EU Statistical Office) to
confirm the hypothesis on the impact of the tax and budget-investment instruments of the innovation
stimulation on the innovation and investment development of the country.

The nature of the distribution of the studied indicators was assessed using the Shapiro-Wilk test
(Shapiro and Wilk, 1965). These results allowed choosing the calculating method of the correlation
coefficient: Pearson — for indicators subject to the law of normal distribution (Pearson, 1896), or
Spearman — for indicators that do not obey normal distribution (Spearman, 1987). The strength and
nature of the relationship between the indices were established through a correlation analysis. It
revealed the duration of time lags, after which this relationship is the most statistically significant.
Granger causality test (Granger, 1969, Lopez and Weber, 2017, Tastan, 2015) was used to assess the
relationship between tax and budget-investment instruments of the innovation stimulation and macro
indicators of innovation investment development.

There are lag models of linear regression (Strielkowski & Hdschle, 2016; Simionescu et al., 2017;
Vovchak et al., 2018; Savchenko et al., 2019) to determine the impact of the tax and budget-investment
instruments on innovation and investment development in certain countries, where it was the most
significant (Belgium, Denmark, the Netherlands, and the Czech Republic).

Results. To conduct this study, a sample of 13 European countries was formed, for which OECD
statistics for 2007-2017 are available in free access for all studied indicators of tax incentives.

Actual tax subsidy rates on R&D expenditures (Table 1) are one of the indicators of tax incentives
calculated by the Organization for Economic Co-operation and Development (OECD) for OECD member
countries and individual non-OECD countries (Warda, 2001; OECD Science, Technology and R&D
Statistics, OECD R&D Tax Incentive Database).

Table 1. Implied tax subsidy rates on R&D expenditures, %
Country  Thefirm's size 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Belgium SME 010 013 015 015 015 015 016 016 016 016 0,16
LF 010 o013 01 015 015 015 016 016 0116 0,16 0,16
The Czech SME 027 023 021 020 020 020 020 021 021 021 021
Republic LF 027 023 021 020 020 020 020 021 021 021 021
Denmark SME 0,01 -001 -00 -001t -00 -001 -001 -001 -001 -001 -0,01
LF 0,01 -001 -001 -001 -001 -001 -001 -00 -001 -001 -001
France SME 021 043 043 043 044 044 045 045 045 043 043
LF 021 043 043 043 044 044 045 045 045 043 043
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Continued Table 1
Hungary SME 024 024 024 016 011 011 02 025 025 025 022
LF 024 024 024 022 022 022 036 03 035 035 022
reland SME 021 021 026 02 025 027 02 027 029 029 029
LF 021 021 026 02 025 027 02 027 029 029 029
taly SME 012 012 012 -002 -002 002 -002 -002 004 004 0,09
LF 012 012 012 -0,02 -002 -002 -002 -002 004 004 0,09
Lithuania SME 000 031 045 031 031 031 031 031 031 031 031
LF 000 031 045 031 031 031 031 031 031 031 031
The SME 024 024 029 029 029 028 027 02 026 031 031
Netherlands LF 007 007 009 009 010 012 014 015 015 015 0,15
Portugal SME 028 028 041 041 041 041 041 040 039 039 0,39
LF 028 028 041 041 041 041 041 040 039 039 039
Slovenia SME 004 004 004 008 008 020 019 019 019 019 021
LF 004 004 004 008 008 020 019 019 019 019 021
Spain SME 039 035 035 035 03 035 035 03 034 033 033
LF 039 035 035 035 03 035 035 03 034 033 033
The United SME 011 018 018 018 023 028 028 028 029 029 027
Kingdom LF 010 011 011 011 009 009 009 009 010 010 0,10

Note: SME — small and medium enterprises; LF — large firm, subjects of large business
Sources: developed by the authors based on (OECD Science, Technology and R&D Statistics,
2007-2017).

In some countries, the hidden tax subsidy rates on R&D costs do not depend on the firm's size
(Belgium, the Czech Republic, Denmark, France, Ireland, Italy, Lithuania, Portugal, Slovenia, Spain). In
the United Kingdom and the Netherlands, rates for small and medium-sized enterprises are higher than
for large enterprises. In contrast, in Hungary, large enterprises' hidden tax subsidy rates are higher than
for small and medium-sized enterprises. Under comparing the tax subsidy's hidden rates on R&D
expenditures for small and medium-sized enterprises for 2007-2017, it should be noted that the highest
rates since 2008-2009 have been stable in France, Portugal, Spain and Lithuania. In turn, Italy had the
lowest negative figures from 2009 to 2014. The situation is similar in Denmark, but with a constant
negative rate. At the same time, other countries are characterized by ups and downs. Relatively stable
indicators also occur in Belgium, the Czech Republic and France. In 2009, there is a rise in this indicator
in most countries. Still, for other periods, a clear general trend is not observed due to the individual
characteristics of developing this sample's countries. Accordingly, this study compares the hidden tax
subsidy rates on R&D expenditures for large enterprises for 2007-2017. The highest rates are in France,
Portugal and Spain. The lowest — in Italy, Denmark, etc. In most countries, the quality is relatively stable
in dynamics, except for Hungary, Slovenia, the Netherlands, Italy and others. There are declines and
rises in the change of the studied indicator.

Indicators of R&D tax incentives also include R&D tax expenditures and direct government financing
of business sector R&D expenditures (R&D tax expenditure and direct government funding of BERD
(Business enterprise R&D expenditure)). This set of indicators (Tables 2-3), similarly to the previous one,
reflects the level and structure of central government support for the development of R&D research and
direct financing of business sector R&D expenditures in OECD and eleven non-OECD countries.
Estimates of the value of R&D tax benefits are combined with data on direct funding of business sector
R&D expenditures (OECD, R&D tax expenditure and direct government funding of BERD).

Table 2. Indirect government support through tax breaks on R&D, % of GDP

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 005 008 015 018 019 020 023 027 033 030 030
The CzechRepublic 0,03 003 003 003 005 005 006 005 006 005 0,05
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Continued Table 2
Denmark 000 000 000 000 000 001 001 002 002 002 0,02
France 010 023 026 028 027 028 028 028 029 028 028
Hungary 016 018 017 017 047 012 014 016 015 009 0,06
Ireland 008 008 013 013 015 016 023 028 027 025 0,15
Italy 002 003 003 000 000 001 000 000 005 008 0,16
Lithuania 001 001 002 001 001 001 001 001 002 003 0,02
The Netherlands 007 007 011 013 014 013 015 015 013 017 0,16
Portugal 008 008 010 009 010 009 009 010 011 011 0,12
Slovenia 004 004 003 005 005 009 009 010 012 011 0,11
Spain 003 003 003 003 002 003 003 003 003 003 0,04

The United Kingdom 0,05 006 007 007 007 008 009 016 020 022 0,21
Sources: developed by the authors based on (OECD Science, Technology and R&D Statistics, R&D
tax expenditure and direct government funding of BERD, 2007-2017).

Table 3. Direct government funding of BERD, % of GDP

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 0,07 0,08 0,09 011 009 0,09 008 009 009 008 0,06
The Czech Republic 0,11 0,10 0,11 011 012 012 0,11 0,10 008 006 0,08
Denmark 0,04 0,05 0,06 006 005 005 003 004 005 005 004
France 0,12 0,15 0,12 012 011 011 012 011 013 011 012
Hungary 0,05 0,04 0,10 01 011 013 018 016 019 007 013
Ireland 0,04 0,05 0,05 005 006 007 007 006 004 004 004
Italy 0,04 0,04 0,04 004 005 0,05 005 004 004 003 0,03
Lithuania 0,01 0,01 0,01 001 000 001 0,01 001 001 000 0,00
The Netherlands 0,02 0,02 0,03 006 004 0,02 002 002 002 002 0,02
Portugal 0,02 0,02 0,04 003 003 005 006 005 003 002 0,03
Slovenia 0,07 0,06 0,14 022 027 027 025 014 007 005 0,07
Spain 0,11 0,13 0,12 012 010 0,09 007 006 006 006 0,06

The United Kingdom 007 007 008 009 010 008 009 010 009 009 0,09
Sources: developed by the authors based on (OECD Science, Technology and R&D Statistics, R&D
tax expenditure and direct government funding of BERD, 2007-2017).

The largest indirect government support values through tax breaks on R&D (in% of GDP) are in
France, Belgium, and the United Kingdom, and the lowest in Denmark, Lithuania and Spain. Hungary,
France, and the United Kingdom are in the lead in the direct public financing of business sector R&D
expenditures (in % of GDP). The lowest values are shown by Lithuania, ltaly, the Netherlands, and
Portugal.

Thus, because of the analysis of tax incentives for R&D from 2007 to 2017, significant differences in
fiscal policy approaches to ensure innovative development in different countries were revealed. They
identify those who hold the highest and lowest positions in the hidden rate of tax subsidies on R&D
expenditures, indirect government support through tax benefits, and direct government funding of
business sector R&D expenditures. Accordingly, European countries' experience in tax incentives for
R&D is relevant for Ukraine, given the growing role of innovation in various economic activity areas and
its impact on economic growth and investment attractiveness of the state as a whole.

It is appropriate to examine how the above indicators of R&D tax incentives affect, in particular the
hidden tax subsidy rate on R&D expenditures for small and medium enterprises and large enterprises,
tax benefits on R&D (indirect government support) and direct state funding of expenditures business
sector on R&D, on:

—  the amount of research and development costs funded by the business sector;

—  the amount of investment in the corporate sector;

—  the share of investment in GDP;
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— on the indicator of net international investment position, etc.
Table 4 provides data on research and development expenditures financed by the business sector
(Intramural R&D expenditure (GERD) by the source of funds: Business enterprise sector).

Table 4. Intramural R&D expenditure (GERD) funding by business enterprise sector,

% of GERD
Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 61,4 61,0 587 576 602 606 606 600 586 610 63,5
The Czech Republic 47,2 450 398 408 377 364 376 359 345 395 393
Denmark 61,0 61,5 62,1 61,1 612 599 590 590 591 59,0 58,5
France 52,3 50,8 523 535 550 553 551 55,7 560 56,0 56,1
Hungary 439 48,3 464 474 475 469 468 483 497 564 52,7
Ireland 49,5 488 52,1 522 489 502 526 522 487 490 52,1
Italy 42,0 459 442 447 451 443 452 473 500 521 53,7
Lithuania 32,8 29,3 308 324 282 265 275 327 285 390 354
The Netherlands 48,8 47,0 45,1 480 511 516 511 511 486 520 51,6
Portugal 47,0 48,1 439 439 447 460 423 418 427 444 46,5
Slovenia 58,3 62,8 580 584 612 622 638 684 692 692 63,1
Spain 455 45,0 434 430 443 456 463 464 458 46,7 478

The United Kingdom 46,0 454 445 440 459 456 462 480 490 518 53,7

Sources: developed by the authors based on (EU Statistical Office Data, Intramural R&D
expenditure by source of funds, 2007-2017).

Table 5 presents the investment by Corporate sector, % of GFCF, in selected countries. The GFCF
(Gross fixed capital formation), the share of which represents the corporate sector's investment, means
gross fixed capital, which in the general meaning is identified with the category of investment.

Table 5. Investment by Corporate sector, % of GFCF

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 6342 6390 6323 62,76 64,71 6437 6483 6400 6537 66,15 66,34
The Czech Republic 6492 6358 5846 5939 6426 6654 6761 6573 6355 6790 67,21
Denmark 5490 57,06 6040 57,39 5740 5817 6060 6034 6194 6332 62,56
France 5335 5435 5301 5357 5497 5521 5526 56,71 5828 58,74 58,75
Hungary 61,04 6417 6234 6219 6736 6569 6506 6233 56,32 66,74 62,54
Ireland 4269 4193 5753 6081 6941 7856 7729 7937 8559 8917 8797
Italy 50,10 50,20 4682 4929 5111 5162 5193 5433 5540 5651 57,72
Lithuania 68,01 6431 5538 51,01 5630 59,73 6043 6141 5982 6218 63,59
The Netherlands 50,30 4806 4829 5190 5448 5547 5798 5497 6172 5407 54,71
Portugal 59,65 60,43 58,4 5221 5832 60,77 6388 6545 6505 6863 68,56
Slovenia 6226 6214 5822 5544 5952 5958 6028 5515 5543 6136 62,75
Spain 5188 5208 47,72 49,75 5573 6351 69,03 7094 6999 73,02 72,11

The United Kingdom 60,91 59,51 5817 5826 5940 6157 61,82 60,75 6147 62,09 61,32
Sources: developed by the authors based on (OECD Data, Investment by Corporate sector, 2007-
2017).

Table 6 demonstrates data on the share of total investment in GDP in the selected countries. This
indicator shows investment for the general economy, government, business, and households as a share
of GDP used for gross investment (GFCF, expressed as a percentage of GDP for government, business
and households).

Table 6. Total investment share of GDP, %

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 2329 2412 2278 2212 2301 2296 2217 2281 2296 2321 2311
140 Marketing and Management of Innovations, 2021, Issue 1
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Continued Table 6
The Czech Republic 2949 2896 2705 2691 2645 2591 2506 2513 2647 2493 2477
Denmark 2351 2294 2017 1811 1846 1878 19,05 1916 19,85 21,02 21,19
France 2318 2360 22,07 2211 2242 2246 2204 2182 2150 2182 2248
Hungary 2373 2337 2269 2023 1965 1925 20,84 2210 2228 1966 22,23
Ireland 2869 2478 2109 1754 1660 1961 1856 2064 2406 3563 31,39
ltaly 2166 2128 2011 2002 1971 1831 1720 1672 1694 1717 1748
Lithuania 2858 2604 1786 1691 1851 1736 1845 1889 1962 1986 19,99
The Netherlands 2329 2212 2131 1970 2014 1876 1836 1759 2211 20,00 20,14
Portugal 2354 2255 2323 2073 2149 2241 2354 2382 2378 2534 24,95
Slovenia 2251 2285 2120 2057 1842 1582 1475 1503 1552 1549 16,78
Spain 2865 2944 2413 2108 1994 1903 1963 1911 1865 17,39 1832

The United Kingdom 29,86 27,84 2311 21,79 2002 1853 17,37 17,78 1801 1796 18,66
Sources: developed by the authors based on (EU Statistical Office Data, Investment share of GDP
by institutional sectors, 2007-2017).

Table 7 gives the indicators of the net international investment position of the studied countries.
Notably, the net global investment position is a statistical indicator that at some point in time shows the
difference between external financial assets and liabilities of the economy as a percentage of GDP. It
could be positive or negative. The net international investment position reflects the country's net financial
position (assets fewer liabilities) relative to the rest of the world. It allows analyzing the country's external
work's stock-flow, based on Eurostat data on the balance of payments statistics.

Table 7. Net international investment position, % of GDP

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Belgium 3370 4290 5820 5630 5140 4080 4320 4480 4520 5450 56,80
;2‘;3)2“?“ 3640 -3810 4390 4600 -4520 -4590 -4140 -3660 -3290 -2690 -2500
Denmark 580 510 090 1280 2780 3610 3720 4330 3340 5260 5540
France 890 1380 -1480 930 870 -1280 -1660 -1560 -1290 -1300 -16,60
Hungary 90,60 -10040 -11340 -10670 -10420 -9220 -8220 -8040 -67.90 -59,60 -55,10
Ireland 3140 9530 -11570 -11350 -139,30 -137,80 -13340 -164,70 -19840 -171,70 -167,20
ltaly 2110 21,60 2230 2010 -1820 2300 2330 21,00 -1930 -11,90 -7,70
Lithuania 5640 5270 -6110 6000 -5360 -5430 -5060 -46,80 4360 -42,90 -37,90
The Netherlands 1490 -800 140 11,00 2040 2670 30,70 4800 4890 6140 5940
Portugal 9010 97,80 -11070 -107,20 -104,10 -119,30 -120,20 -123,80 -11890 -110,50 -110,40
Slovenia 2550 3040 4060 -4310 -39.80 -4400 -3930 -3840 -3120 -2890 -24,20
Spain 8530 -8540 9760 -9100 -9380 -88.90 -9280 9590 -8890 -8550 -8550
The United

Kingdom -880 8%  -1620 -790 -1160 -2810 -1780 -2280 -2270 030  -10,00

Sources: developed by the authors based on (EU Statistical Office Data, Net international
investment position, 2007-2017).

Let's determine the strength and nature of the relationship between the indicators of tax incentives
for R&D in different countries, calculating the correlation coefficients, taking into account time lags in 1, 2
and 3 years. Before that, it is necessary to check whether the studied indicators are subject to the
normal distribution, using the Shapiro-Wilk test (Table 8).

Table 8. The results of the Shapiro-Wilk test on the subordination of R&D tax incentives to the

law of normal distribution
w \ z Prob>z w \ z Prob>z
Belgium The Czech Republic
TSR1 0.59580 6.544 4,080 0.00002* TSR1 0.66609 5.406 3.579 0.00017*
TSR2 0.59580 6.544 4.080 0.00002*  TSR2 0.66609 5.406 3.579 0.00017*
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Continued Table 8
Tl 0.95196 0.778 -0.437 066911  TI 0.85877 2.287 1.594 0.05551
GF 0.97954 0.331 -1.793 0.96353  GF 0.91680 1.347 0.545 0.29286
Denmark France
TSR1 - - - TSR1 0.31343 11.12 5.617 0.00000*
TSR2 - - - - TSR2 0.31343 11.12 5.617 0.00000*
Tl 0.82451 2.841 2.058 0.01977* Tl 0.56694 7.012 4.267 0.00001*
GF 0.90145 1.596 0.869 0.19251  GF 0.89352 1.724 1.020 0.15384
Hungary Ireland
TSR1 0.69708 4.905 3.333 0.00043*  TSR1 0.88961 1.787 1.092 0.13752
TSR2 0.74041 4.203 2.956 0.00156*  TSR2 0.88961 1.787 1.092 0.13752
Tl 0.85219 2.393 1.689 0.04558* Tl 0.91538 1.370 0.577 0.28200
GF 0.95256 0.768 -0.459 0.67675 GF 0.77652 3.618 3.618 0.00462*
Italy Lithuania
TSR1 0.96823 0.514 1117 0.86810  TSR1 0.93242 1.094 0.162 0.43582
TSR2 0.96823 0.514 1117 0.86810  TSR2 0.93242 1.094 0.162 0.43582
Tl 0.73654 4.266 2.991 0.00139* Tl 0.95126 0.789 -0.413 0.66003
GF 0.92125 1.275 0.442 0.32922 GF 0.87431 2.035 1.353 0.08804
The Netherlands Portugal
TSR1 0.99319 0.110 -3.305 0.99953  TSR1 0.53758 7.487 4.448 0.00000*
TSR2 0.96039 0.641 -0.761 0.77656  TSR2 0.53758 7.487 4.448 0.00000*
Tl 0.86550 2178 1.492 0.06784 TI 0.92560 1.205 0.337 0.36809
GF 0.69557 4.929 3.346 0.00041 GF 0.89002 1.781 1.084 0.13917
Slovenia Spain
TSR1 0.75451 3.975 2.823 0.00238*  TSR1 0.78368 3.502 2.528 0.00574*
TSR2 0.75451 3.975 2.823 0.00238* TSR2 0.78368 3.502 2.528 0.00574*
Tl 0.88465 1.868 1179 011913 TI 0.99386 0.099 -3.437 0.99971
GF 0.84585 2.496 1.778 0.03767*  GF 0.88477 1.866 1177 0.11956
The United Kingdom
TSR1 0.84942 2.438 1.729 0.04194*
TSR2 0.99112 0.144 -2.962 0.99847
Tl 0.79815 3.268 2.370 0.00889*
GF 0.93510 1.051 0.089 0.46469

Notes: * — beyond the normal distribution; TSR1- the hidden rate of the tax subsidy for R&D expenditures for small and
medium enterprises; TSR2- the hidden rate of the tax subsidy on R&D expenses for large business entities; Tl — tax incentives for
R&D (indirect government support); GF — direct public funding of business sector expenditures on R&D.

Sources: developed by the authors.

Accordingly, to determine the strength and nature of the relationship between the indicators that
obey the normal distribution law (Shapiro-Wilk test result> 0.05), the Pearson correlation coefficient was
calculated. Instead, to identify the relationship between indicators that do not obey the normal
distribution law (Shapiro-Wilk test result <0.05), the Spearman correlation coefficient was calculated.
Calculations are performed in the STATA software package. Tables 9-12 present the results of the

analyses.

Table 9. Identifying the strength and nature of the relationship between R&D tax incentives and
the share of R&D expenditures financed by the business sector (considering time lags for the

period from 2007 to 2017)
. Time lag, years Time lag, years
Indicator 0 1 2 3 0 1 2 3
Belgium The Czech Republic
TSR_SME 0.3401 0.2195 0.5510 0.8094 -0.2182 0.4364 0.9129 0.5491
TSR_LF 0.3401 0.2195 0.5510 0.8094 -0.2182 0.4364 0.9129 0.5491
Tl 0.0360 0.3666 0.7873 0.7218 -0.7833 -0.6001 -0.3849 0.0095
GF -0.9215 -0.1473 0.6211 0.4052 0.0593 -0.1706 -0.5281 -0.7380
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Continued Table 9
Denmark France
TSR_SME - - - -0.0634 0.4436 0.8872 0.9446
TSR_LF - - - - -0.0634 0.4436 0.8872 0.9446
TI -0.8051 -0.8051 -0.6750 -0.6504 0.7545 0.7904 0.9102 0.7545
GF 0.5567 0.1883 -0.0651 -0.0717 -0.7195 -0.5894 -0.4917 -0.4701
Hungary Ireland
TSR_SME 0.1473 0.7979 0.7274 0.3805 0.2440 0.0454 -0.3148 -0.0089
TSR_LF 0.0000 0.7509 0.7660 0.5006 0.2440 0.0454 -0.3148 -0.0089
Tl -0.3810 -0.3571 -0.6429 -0.5476 0.1194 -0.1420 -0.3863 0.0422
GF 0.0464 0.4438 0.7057 0.8522 0.5988 0.3593 -0.1317 -0.6228
Italy Lithuania
TSR_SME 0.0543 -0.1480 -0.3902 -0.6994 -0.1388 0.1847 -0.0752 -0.2623
TSR_LF 0.0543 -0.1480 -0.3902 -0.6994 -0.1388 0.1847 -0.0752 -0.2623
Tl 0.5476 0.4286 -0.0952 -0.8095 0.5062 0.6382 0.1600 -0.1755
GF -0.6552 -0.4063 0.4440 0.6705 -0.4318 -0.2649 -0.2295 -0.4084
The Netherlands Portugal
TSR_SME 0.3547 0.6635 0.6889 0.3282 -0.0652 -0.3712 -0.3546 -0.4124
TSR_LF 0.6633 0.6485 0.5449 0.3592 -0.0652 -0.3712 -0.3546 -0.4124
Tl 0.6664 0.8244 0.7824 0.4747 -0.2837 0.1580 0.3773 0.0520
GF -0.4051 -0.1964 -0.2455 -0.0614 -0.6472 -0.8634 -0.2703 0.4140
Slovenia Spain
TSR_SME 0.3212 0.7451 0.8078 0.8513 -0.7011 -0.7638 -0.5774 -0.5774
TSR_LF 0.3212 0.7451 0.8078 0.8513 -0.7011 -0.7638 -0.5774 -0.5774
Tl 0.8432 0.8265 0.7392 0.6014 0.5433 -0.0293 -0.3038 -0.1250
GF -0.7545 -0.1198 0.5988 0.8982 -0.8017 -0.9079 -0.8469 -0.7010
The United Kingdom
TSR_SME 0.5279 0.9266 0.9512 0.9512
TSR_LF -0.1767 -0.2761 -0.4809 -0.7275
Tl 0.9524 0.9762 0.9762 0.9762
GF 0.2883 0.5095 0.7211 0.7533

Notes: TSR_SME - the hidden rate of tax subsidy on R&D costs for small and medium enterprises; TSR_LF — the hidden rate
of tax subsidy on R&D costs for large businesses; Tl - tax incentives for R&D (indirect government support); GF - direct
government funding of the business sector's R&D expenditures.

Sources: developed by the authors.

Table 10. The identification of the strength and nature of the relationship between indicators of
tax incentives for R&D and the amount of investment in the corporate sector (considering time

lags for the period from 2007 to 2017)

Time lag, years

Time lag, years

Indicator 0 1 2 3 0 1 2 3

Belgium The Czech Republic

TSR_SME 0.6198 0.5455 0.9129 0.8045 0.2182 -0.1091 -0.1826 -0.5108

TSR_LF 0.6198 0.5455 0.9129 0.8045 0.2182 -0.1091 -0.1826 -0.5108

TI 0.7340 0.8156 0.9291 0.8405 0.6963 0.8183 0.6113 0.3584

GF -0.4995 0.2055 0.4928 0.2902 -0.3648 -0.1973 0.0478 -0.0221
Denmark France

TSR_SME - - - -0.0630 0.4410 0.9449 0.9636

TSR_LF - - - - -0.0630 0.4410 0.9449 0.9636

TI 0.9048 0.9048 0.8383 0.8503 0.7619 0.8333 0.8571 0.8571

GF -0.2208 -0.2131 -0.4433 -0.3080 -0.2819 -0.4414 -0.3880 -0.5546
Hungary Ireland

TSR_SME -0.3192 -0.4297 -0.1818 0.5647 0.9382 0.8777 0.8968 0.8961

TSR_LF -0.1565 -0.5006 -0.2347 0.5006 0.9382 0.8777 0.8968 0.8961

TI -0.1190 0.0952 0.2857 0.4524 0.8039 0.8852 0.9245 0.8543

GF -0.3084 -0.0833 -0.2620 -0.1334 -0.5952 -0.2857 0.2143 0.9048
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Italy Lithuania
TSR_SME -0.1516 -0.5107 -0.6485 -0.7924 -0.6235 -0.6529 0.1932 0.7474
TSR_LF -0.1516 -0.5107 -0.6485 -0.7924 -0.6235 -0.6529 0.1932 0.7474
Tl 0.6429 0.2857 -0.2143 -0.8095 -0.2384 0.0531 0.6439 0.6801
GF -0.4630 -0.1016 0.6363 0.7642 -0.5598 -0.2629 0.2770 0.1534
The Netherlands Portugal
TSR_SME 0.1147 0.3890 0.6042 0.5567 -0.8607 -0.7835 -0.0818 0.5361
TSR_LF 0.7873 0.7286 0.5391 0.2183 -0.8607 -0.7835 -0.0818 0.5361
Tl 0.6079 0.8004 0.7780 0.4106 0.6599 0.5414 0.6690 0.6349
GF -0.3571 -0.2143 0.2857 0.5714 0.0951 0.1360 0.5854 0.7933
Slovenia Spain
TSR_SME 0.4980 0.2682 -0.0741 0.1730 -0.7835 -0.7326 -0.4124 -0.5774
TSR_LF 0.4980 0.2682 -0.0741 0.1730 -0.7835 -0.7326 -0.4124 -0.5774
Tl -0.1607 0.1787 0.2497 0.3099 0.3686 -0.0818 -0.3511 -0.3908
GF -0.1190 -0.3571 -0.2619 -0.2619 -0.9754 -0.9588 -0.8406 -0.6925
The United Kingdom

TSR_SME 0.7979 0.6301 0.3004 0.4506

TSR_LF -0.6074 -0.8017 -0.5599 -0.2170

Tl 0.6190 0.5238 0.5238 0.5238

GF 0.1764 0.6986 0.9397 0.6741

Notes: TSR_SME - the hidden rate of tax subsidy on R&D costs for small and medium enterprises; TSR_LF - the hidden rate
of tax subsidy on R&D costs for large businesses; Tl - tax incentives for R&D (indirect government support); GF - direct
government funding of the business sector's R&D expenditures.

Sources: developed by the authors.

Table 11. Identifying the strength and nature of the relationship between indicators of tax
incentives for R&D and the share of investment in GDP (considering time lags for the period from

2007 to 2017)
. Time lag, years Time lag, years
Indicator 0 1 2 3 0 1 2 3
Belgium The Czech Republic
TSR_SME 0.2267 0.4939 0.7806 0.6809 -0.4364 0.0000 0.0913 0.4342
TSR_LF 0.2267 0.4939 0.7806 0.6809 -0.4364 0.0000 0.0913 0.4342
Tl -0.3080 -0.1608 0.5516 0.5541 -0.8115 -0.7510 -0.7039 -0.5685
GF -0.5870 -0.2366 0.2858 -0.1880 0.3238 0.3095 0.0768 0.0055
Denmark France
TSR_SME - - -0.5070 -0.8238 04119 -0.1989
TSR_LF - - - - -0.5070 -0.8238 -0.4119 -0.1989
Tl 0.9762 0.9048 0.9102 0.9102 -0.5749 -0.2156 0.1317 -0.0479
GF -0.3423 -0.3898 -0.3749 -0.4613 0.5384 0.0089 0.3346 0.5079
Hungary Ireland
TSR_SME 0.6015 0.6138 0.3273 -0.4419 0.1706 0.4093 0.5360 0.5905
TSR_LF 0.3912 0.6508 0.4447 -0.4005 0.1706 0.4093 0.5360 0.5905
Tl -0.1429 -0.6429 -0.5476 -0.5238 0.0225 0.5808 0.8793 0.9177
GF -0.2102 -0.3601 0.2302 0.3188 -0.6190 -0.2619 0.2381 0.8333
Italy Lithuania
TSR_SME 0.5113 0.7299 0.9208 0.9089 -0.7443 -0.9335 0.2094 0.3657
TSR_LF 0.5113 0.7299 0.9208 0.9089 -0.7443 -0.9335 0.2094 0.3657
Tl 0.0000 0.2857 0.5238 0.6190 -0.5376 -0.2508 0.6141 0.1466
GF -0.0043 -0.3321 -0.8403 -0.7644 -0.4088 -0.1696 -0.0832 0.1221
The Netherlands Portugal
TSR_SME -0.3850 -0.5166 -0.4923 -0.3935 0.2217 0.0412 -0.5183 -0.8660
TSR_LF -0.5653 -0.2677 0.1120 0.3248 0.2217 0.0412 -0.5183 -0.8660
Tl -0.7194 -0.4646 -0.2189 -0.0832 -0.5596 -0.5105 -0.5006 -0.6131
GF 0.2036 -0.3234 -0.4551 -0.6467 -0.5567 -0.5839 -0.6089 -0.4969
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Slovenia Spain
TSR_SME -0.7151 -0.4597 -0.7042 -0.7660 0.0412 -0.0468 -0.2474 0.5774
TSR_LF -0.7151 -0.4597 -0.7042 -0.7660 0.0412 -0.0468 -0.2474 0.5774
Tl -0.8131 -0.6699 -0.6840 -0.7362 -0.0010 0.2670 0.4908 0.4771
GF 0.7381 0.4048 -0.0952 -0.5238 0.8086 0.6709 0.6135 0.3510
The United Kingdom
TSR_SME 0.3805 0.8401 0.9011 0.8010
TSR_LF 0.3589 -0.1607 -0.5983 -0.9117
Tl 0.8333 0.8571 0.8571 0.8571
GF -0.4961 0.0501 0.5311 0.6643

Notes: TSR_SME - the hidden rate of tax subsidy on R&D costs for small and medium enterprises; TSR_LF - the hidden rate
of tax subsidy on R&D costs for large businesses; Tl - tax incentives for R&D (indirect government support); GF — direct
government funding of the business sector's R&D expenditures.

Table 12. Identifying the strength and nature of the relationship between R&D tax incentives and

the net international investment position (considering time lags for the period from 2007 to 2017)
Time lag, years Time lag, years

Indicator

0 1 2 3 0 1 2 3
Belgium The Czech Republic
TSR_SME 0.0563 0.3273 0.2478 0.1277 0.8729 0.4364 -0.0913 -0.5874
TSR_LF 0.0563 0.3273 0.2478 0.1277 0.8729 0.4364 -0.0913 -0.5874
Tl 0.3879 0.1136 -0.1380 -0.0034 0.3370 0.6608 0.8889 0.9605
GF 0.1868 -0.0491 -0.6331 -0.5605 -0.9224 -0.8586 -0.5274 0.0360
Denmark France
TSR_SME - - -0.1901 -0.2852 -0.6654 -0.5779
TSR_LF - - - - -0.1901 -0.2852 -0.6654 -0.5779
Tl 0.7619 0.7381 0.7066 0.7545 -0.4192 -0.3353 -0.5150 -0.8982
GF -0.3068 0.0122 0.2490 -0.2241 -0.0715 0.0608 0.5322 0.7477
Hungary Ireland
TSR_SME -0.0491 0.3314 0.4728 0.3069 -0.4619 -0.2358 -0.7217 -0.6990
TSR_LF -0.0782 0.2003 0.5189 0.3504 -0.4619 -0.2358 -0.7217 -0.6990
Tl -0.1190 -0.4048 -0.3810 -0.0238 -0.5573 -0.5334 -0.6296 -0.5057
GF 0.0676 0.0635 0.1759 -0.3038 0.7143 0.2143 -0.4048 -0.9762
Italy Lithuania
TSR_SME 0.1814 0.0128 -0.0173 -0.3572 0.0354 -0.0821 0.3885 0.4239
TSR_LF 0.1814 0.0128 -0.0173 -0.3572 0.0354 -0.0821 0.3885 0.4239
Tl 0.5952 0.5238 0.3095 -0.2857 0.5308 0.6058 0.6864 0.3688
GF -0.8054 -0.6406 0.1266 0.2897 -0.6005 -0.1842 0.0848 0.1078
The Netherlands Portugal
TSR_SME 0.5578 0.4045 0.2281 0.3818 0.0522 -0.2062 -0.5455 -0.8660
TSR_LF 0.9657 0.9757 0.9767 0.9468 0.0522 -0.2062 -0.5455 -0.8660
Tl 0.8912 0.8676 0.8441 0.8967 -0.3565 -0.1697 0.0665 -0.6200
GF -0.7381 -0.8571 -0.7857 -0.2381 -0.8027 -0.7062 -0.2321 -0.0795
Slovenia Spain
TSR_SME 0.3959 0.6385 0.7165 0.8895 -0.8348 -0.7572 -0.5009 -0.0835
TSR_LF 0.3959 0.6385 0.7165 0.8895 -0.8348 -0.7572 -0.5009 -0.0835
Tl 0.3385 0.8247 0.8802 0.9746 0.2976 0.2858 0.2489 04774
GF -0.8095 -0.6905 0.0238 0.5714 -0.1058 -0.4608 -0.5875 -0.7064
The United Kingdom
TSR_SME -0.2332 0.2224 0.1502 0.1001
TSR_LF 0.5886 0.4829 0.0031 -0.2660
Tl 0.1905 0.1429 0.1429 0.1429
GF -0.4986 -0.4687 0.0803 0.0275

Notes: TSR_SME - the hidden rate of tax subsidy on R&D costs for small and medium enterprises; TSR_LF - the hidden rate
of tax subsidy on R&D costs for large businesses; Tl - tax incentives for R&D (indirect government support); GF — direct
government funding of the business sector's R&D expenditures.

Sources: developed by the authors.
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Table 13 shows the summary results of correlation analysis and identification of lags that provoked
the maximum relationship between the indicators of tax incentives for R&D and IP of the country and
other macroeconomic indicators.

Table 13. Results of correlation analysis of R&D tax incentives (lag, years/correlation coefficient)
BERD INV corp INV NIP

RL_ R2 T GF RI R2 T GF Rl R2 T GF R1 R2 Tl GF

gL 3/ 3/ 2/ 0/ 2/ 2/ 2/ O/ 2/ 2/ 2/ O 1/ 1 0/ 2]
08 08 08 -09 09 09 09 -05 08 08 06 -06 03 03 04 06

cze 2/ 2/ 0/ 3/ 3 3/ 1/ 0/ 0/ 0/ 0/ 0/ 0/ 0 3/ 0
09 09 -8 07 05 05 08 -04 -04 -04 -08 03 09 09 0% -09

DNK - - oL o0l 2 o/ 3/ 0o/ 0/
08 06 09 -04 098 -05 08 -03

FRA 3/ 8/ 2/ 0/ 3/ 3/ 3/ 3 1/ A/ 0 0 2/ 2/ 3 3
09 09 09 -07 09 09 09 -06 08 -08 -06 05 -07 07 09 07

won /20 20 8/ 3/ 38/ 3/ 0/ 0/ A 1/ A 2/ 2] 1 3]

R 2/ 21 20 31 0/ 0l 1/ 0/ 3 3/ 20 0f 2/ 2/ 2 3
qa 3/ 3L 0 0l 3/ 3/ 3/ 3/ 2/ 2/ 3 20 3/ 3/ 0/ 0
LTU 3/ 3/ 11 0/ 3/ 3/ 31 _1/ _1/ _1/ 2/ 0/ 2/ 2/ 2/ _0/
NLD 210/ 1/ 0/ 2/ or 171 31 1/ _0/ o/ 3/ 0/ 1/ 0/ _1/
PRT 1120 1 1/ 1/ 0/ 3/ _3/ _3/ o/ 0/ 3/ _3/ _3/ _0/
SUN 3/ 3 0o/ 0/ O/ O/ 3/ _1/ 3/ _3/ o/ o/ 3/ 3/ 3/ 0/
ESP _1/ _1/ 0/ 1/ _1/ 11 0/ o/ 3/ 3/ 2/ 0/ _0/ _0/ 3/ 3/
UK 2/ 3/ 1/ 3/ 0/ 1/ 0/ 2/ 21 3/ 1/ 3/ 0o/ 0/ 0/ 0Of
095 -07 09 08 08 -08 06 094 09 09 09 07 -02 06 02 -05
Notes: — - no connection; BERD - share of R&D expenditures financed by the business sector; INV cop — share of corporate
sector investments; INV - share of investment in GDP; NIIP - net international investment position; R1, R2 — hidden tax subsidy
rate on R&D expenditures for small and medium and large enterprises, respectively; Tl — tax benefits for R&D; GF - direct state
financing of business sector expenditures on R&D; BEL — Belgium, CZE - the Czech Republic, DNK — Denmark, FRA - France,

HUN - Hungary, IRL - Ireland, ITA — ltaly, LTU - Lithuania, NLD - the Netherlands, PRT- Portugal, SVN - Slovenia, ESP -
Spain, UK - the United Kingdom.

The Granger test was used to examine the direction of the impact of tax incentives' studied
indicators. According to the accepted hypothesis, they affect the indicators of R&D expenditures
financed by the business sector, corporate sector investment, share of investment in GDP and net
international investment position (Table 14).

Table 14. Characteristics of the direction of the impact of tax incentives based on the results of

the Granger test
Indicator TSR, Tland GF affect TSR, Tl and GF affect TSR, Tland GF TSR, Tland GF

BERD INV corp affect INV affect NIIP
Belgium TSR — BERD T.?F_j,\lkl/v P TSR — INV TSR «NIIP

g Tl — BERD e Tl — INV Tl «—NIIP

GF —INV corp
The Czech TSR «> BERD Tl INV cap TSR—INV TSR — NP
Republic GF « BERD GF «INV =NV T1— NiIP
P < I eop GF — INV GF — NIIP
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Denmark _ T = INV cop Tl INV g'F:__'L'l'IFI;
TSR — INV Tl —NIIP
France Tl — BERD Tl INV oop Tl INV GF NIIP
Hungary Tl « BERD GF —INV corp 'I(';SFR_:I’;‘\I\\// T?E__,’qwgp
reland TI— INV TI— NIIP
- - GF — INV GF —NIIP
TSR « INV corp TSR— IV TSR — NIIP
ltaly - Tl INV TNV TI— NIIP
oo GF « INV
TSR — NIIP
Lithuania Tl — BERD T%R:mw/\/ o T%R_f’"w/v TI— NIP
corp GF — NIIP
TSR — BERD TSR — INV corp
The Netherlands Tl — BERD T = INV eop _ Tgﬁ:’mf
GF «> BERD GF —INV corp
Portugal GF «> BERD GF —INV corp TSR — INV Tl —NIIP
. TSR — INV conp TI— NIIP
Slovenia - Tl INV s GF <INV GF > NIIP
Spain Tl <> BERD Tl = INV eop T%R:"b’:‘/\/ Tl—NIP
GF — BERD GF —INV o GF <INV GF —NIIP
The United TSR — INV TSR — NP
N _ TI «— INV corp TI b N”P
Kingdom TI— INV GF — NIIP

Notes: BERD - the share of R&D expenditures financed by the business sector; INV o — the share of corporate sector
investments; INV — the share of investment in GDP; NIIP — net international investment position; TSR - the hidden rate of tax
subsidy on R&D expenses; TI - tax incentives for R&D (indirect government support); GF is direct government funding of the
business sector's R&D expenditures.

Sources: developed by the authors.

Considering the results of the Granger test and the level of statistical significance of the calculated
Pearson/Spearman correlation coefficients with time lags from 0 to 3 years, there are the following
empirically substantiated conclusions:

1) the impact of the hidden rate of tax subsidy on R&D expenditures on:

—the share of gross domestic expenditure on R&D financed by the business sector is highest in the
Netherlands without a time lag for LF and with a lag of 2 years for SMEs; in the Czech Republic with a
lag of 2 years; and Belgium with a lag of 3 years is direct);

—the share of investments made by the corporate sector is the highest in the Netherlands (for LF)
without time lag; in Belgium with a lag of 2 years and in Lithuania with a lag of 3 years; medium — in
Slovenia without a time lag; and the Netherlands (for SMEs) with a lag of 2 years (the nature of the
impact is direct);

—the share of investment in GDP is the highest in France and Lithuania with a lag of 1 year; in
Belgium, ltaly and the United Kingdom (for SMEs) with a lag of 2 years; in Portugal and the United
Kingdom (for LF) with lag at 3 years; medium - in Spain with a lag of 3 years (the nature of the impact is
direct in 4 countries and reversed in 4 countries);

—a net international investment position is the highest in the Czech Republic without a time lag; in
the Netherlands (for LF) with a lag of 1 year; medium — in the Netherlands (for SMEs) without time lag; in
Great Britain (for LF) with lag in 1 year and Hungary with lag in 2 years (the nature of influence is direct);

2)  the impact of tax benefits on R&D (indirect government support) on:
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— the share of gross domestic expenditure on R&D financed by the business sector is the highest
in the Netherlands with a lag of 1 year; in Belgium and France with a lag of 2 years; medium — in Spain
without time lag; and in Lithuania with lag in 1 year (the nature of the impact is direct);

— the share of investments made by the corporate sector is the highest in Denmark without time
lag; in the Czech Republic and the Netherlands with a lag of 1 year; in Belgium with a lag of 2 years; in
Lithuania with a lag of 3 years (the impact is direct);

— the share of investment in GDP is the highest in the Czech Republic and Denmark without a time
lag; in Ireland with a lag of 2 years; medium — in France without time lag; in Belgium, Spain and
Lithuania with lag in 2 years (the nature of the impact is direct in 5 countries and reversed in 2
countries);

— a net international investment position is significant in Lithuania with a lag of 2 years; in the
Czech Republic and Slovenia with a lag of 3 years; medium — in Italy without a time lag and Ireland with
a lag of 2 years (the impact is direct at four countries and vice versa in 1 country);

3)  the impact of direct public funding of business sector expenditures on R&D on:

—  the share of gross domestic expenditure on R&D financed by the business sector is as high as
possible in Portugal and Spain with a lag of 1 year (the nature of the impact is reversed);

— the share of investments made by the corporate sector is the highest in Spain without time lag
(the nature of the impact is reversed);

—  the share of investment in GDP is the highest in Italy with a lag of 2 years; medium - in Ireland
without a time lag (the nature of the impact is reversed);

—  the net international investment position is the highest in the Czech Republic and Slovenia
without time lag; in the Netherlands with a time lag of 1 year; in Spain with a time lag of 3 years; the
average - in Lithuania and the UK without time lag (nature of the impact is inverted).

A linear regression model for the time series was built to assess the impact of R&D tax incentives on
the share of gross domestic R&D expenditures financed by the business sector; the share of
investments made by the corporate sector; the share of investment in GDP; the indicator of the
international investment position on the example of countries where the significant influence of the vast
majority of tax incentives on the studied indicators is empirically confirmed.

The following are considered as control factor variables:

- labour force indicator (% of the total population aged 15-64) (Table 15);

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

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
BEL 67,21 6720 6694 6765 6662 66,79 6744 67,72 6768 67,73 68,06
CZE 6992 6969 7004 7012 7045 7148 7280 7353 7413 7519 76,11
DNK 8023 8080 8028 7932 7904 7835 7789 7794 7838 7994 7884
FRA 6966 6979 7013 70,17 7004 7058 71,01 7093 7118 7138 7154
HUN 6152 6114 6116 6182 6229 6349 6433 6660 6837 6995 71,09
IRL 7525 7460 7293 7163 7123 7124 7197 7208 7228 7285 7291
ITA 62,37 6284 6219 6202 6215 6357 6338 6395 6407 6498 6549
LTU 6793 6843 6963 7033 7151 7199 7255 7375 7409 7555 76,10
NLD 7677 778 7810 7790 7805 7890 7928 7900 7966 7973 79,79
PRT 7397 7403 7343 7356 7355 7338 7305 7330 7360 7397 7491
SVN 7141 718 7170 71,76 70,77 70,89 70,79 7099 7164 7154 7424
ESP 777 7275 7316 7363 7395 7429 7429 7422 7438 7438 74,16
UK 7540 7568 7549 7525 7535 7587 7625 7655 7679 7716 7742

Notes: BEL — Belgium, CZE — The Czech Republic, DNK — Denmark, FRA — France, HUN - Hungary, IRL - Ireland, ITA -
Italy, LTU - Lithuania, NLD - The Netherlands, PRT — Portugal, SVN - Slovenia, ESP — Spain, UK —Great Britain.

Sources: developed by the authors based on (World Bank data, Labor force participation rate, 2007-
2017).
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inflation rate (GDP deflator, %) (Table 16).

Table 16. Inflation, GDP deflator, %

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
BEL 1,93 1,91 0,53 1,89 1,81 1,96 1,27 0,98 1,34 1,74 1,72
CZE 3,52 2,05 2,60 -1,43 0,02 1,46 1,43 248 1,17 1,27 1,44
DNK 243 413 0,53 3,22 0,64 2,38 0,89 1,03 0,43 0,25 1,13
FRA 2,56 2,37 0,07 1,07 0,95 1,16 0,78 0,58 1,14 0,52 0,46
HUN 544 4,79 4,19 2,38 2,18 3,20 2,98 3,59 2,46 0,97 3,70
IRL 1,21 0,32 -4,56 3,15 1,50 2,28 1,23 0,11 7,79 0,30 1,13
ITA 2,48 2,40 1,68 0,44 1,61 1,55 1,15 0,91 0,93 1,14 0,69
LTU 8,57 9,70 -3,30 2,27 5,38 2,78 1,35 0,92 0,09 1,61 4,25
NLD 2,07 2,31 0,22 0,94 0,19 1,45 1,28 0,25 0,77 0,45 1,26
PRT 2,97 1,74 1,10 0,64 0,27 0,39 2,25 0,70 2,02 1,72 1,51
SVN 4,18 4,47 3,40 -1,03 1,04 0,48 1,60 0,46 1,01 0,75 1,58
ESP 342 2,25 0,14 0,15 0,02 0,11 0,40 0,22 0,55 0,32 1,38
UK 2,58 2,88 1,65 1,53 2,04 1,66 1,90 1,83 0,58 2,14 1,89

Notes: BEL — Belgium, CZE — The Czech Republic, DNK — Denmark, FRA — France, HUN - Hungary, IRL - Ireland, ITA -
Italy, LTU - Lithuania, NLD — The Netherlands, PRT — Portugal, SVN - Slovenia, ESP — Spain, UK —Great Britain.

Sources: developed by the authors based on (World Bank data, Inflation, GDP deflator, 2007-2017).

the interest rate on long-term liabilities (Maastricht criterion interest rates) (Table 17)

Table 17. Maastricht criterion interest rates, %

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
BEL 4,33 4,42 3,90 3,46 4,23 3,00 2.4 1,71 0,84 0,48 0,72
CZE 4,30 4,63 4,84 3,88 3,71 2,78 211 1,58 0,58 043 0,98
DNK 4,29 4,28 3,59 2,93 2,73 1,40 1,75 1,32 0,69 0,32 0,48
FRA 4,30 4,23 3,65 3,12 3,32 2,54 2,20 1,67 0,84 047 0,81
HUN 6,74 8,24 9,12 7,28 7,63 7,89 5,92 4,81 343 3,14 2,96
IRL 4,31 4,53 523 574 9,60 6,17 3,79 2,37 1,18 0,74 0,80
ITA 4,49 4,68 4,31 4,04 542 549 4,32 2,89 1,71 1,49 21
LTU 4,54 5,61 14,00 5,57 5,16 4,83 3,83 2,79 1,38 0,90 0,31
NLD 4,29 4,23 3,69 2,99 2,99 1,93 1,96 1,45 0,69 0,29 0,52
PRT 4,42 4,52 421 5,40 10,24 10,55 6,29 3,75 2,42 317 3,05
SVN 4,53 4,61 4,38 3,83 4,97 5,81 5,81 3,27 1,71 1,15 0,96
ESP 431 4,37 3,98 4,25 544 5,85 4,56 2,72 1,73 1,39 1,56
UK 5,06 4,50 3,36 3,36 2,87 1,74 2,03 2,14 1,79 1,22 1,18

Notes: BEL — Belgium, CZE — The Czech Republic, DNK — Denmark, FRA — France, HUN - Hungary, IRL - Ireland, ITA -
Italy, LTU - Lithuania, NLD — The Netherlands, PRT - Portugal, SVN - Slovenia, ESP — Spain, UK -Great Britain.

Sources: developed by the authors based on (EU Statistical Office data, Maastricht criterion interest

rates, 2007-2017).

Table 18 shows the results of modelling the impact of R&D tax incentives on the share of gross
domestic R&D expenditures financed by the business sector on Belgium's example. Notably, modelling
provides the generating natural logarithms of variables, given that most indicators of R&D tax incentives
showing the results of the Shapiro-Wilk test (Table 18).

Table 18. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of gross domestic R&D expenditure financed by the business sector (on
the example of Belgium)

INBERD Coef. Robust Std. Err. t P>t [95% Conf. Interval]
INnTSR 2447539 .0510345 4.80 0.009 1030593 .3864485
InGF -.2618628 .0292623 -8.95 0.001 -.3431079 -.1806177
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Continued Table 18
L.InL 1.26965 5267353 2.41 0.074* -1928018 2.732101
LInIR 0322829 .0078011 4.14 0.014 0106236 0539422
Inl 0319198 .0042003 7.60 0.002 0202578 0435817
_cons -1.471753 2.173924 -0.68 0.536* -7.507533 4.564026
Prob > F = 0.0002, R-squared = 0.9755
LInTI 0235808 .0083306 2.83 0.047 0004513 0467103
InGF -.2444922 0335459 729 0.002 -3376304 -.151354
L.InL 7908687 6812537 1.16 0.310* -1.100595 2.682332
LInIR 0265938 0106522 2.50 0.067* -0029815 0561691
Inl .0154909 0045189 343 0.027 0029444 0280374
_cons 178242 2.875912 0.06 0.954* -7.806569 8.163053

Prob > F = 0.0007, R-squared = 0.9638
Notes: * — the value of the coefficient is not statistically significant (P> [t|) > 0.05); BERD - the share of R&D expenditures
financed by the business sector; TSR — the hidden rate of tax subsidy on R&D expenses; Tl — tax benefits for R&D; GF — direct
state financing of business sector expenditures on R&D; | — inflation rate; IR — the interest rate on long-term liabilities; L — an
indicator of labour resources.

Sources: developed by the authors.

The obtained values of Prob> F = 0.0002, R-squared = 0.9755 and Prob> F = 0.0007, R-squared =
0.9638 indicate the adequacy of the constructed models, respectively. Coefficients describing the impact
of R&D tax incentives (INTSR, InGF, InTl) are statistically significant (P> | t |) <0.05). The regression of
the effect of the hidden rate of the tax subsidy on R&D expenditures and direct public funding of
business sector R&D expenditures on the amount of gross domestic R&D expenditures financed by
businesses, for example in Belgium, is as follows:

INBERDgeL = 0.24InTSR - 0.26InGF + 1.27InL 1 + 0.03InIR -1 + 0.03Inl — 1.47 (1

With an increase in the hidden tax subsidy rate on R&D expenditures by 1%, the value of gross
domestic R&D expenditures financed by businesses would increase by an average of 0.24%. On the
other hand, if the volume of direct state financing of business sector expenditures on R&D rises by 1%,
the value of gross domestic spending on R&D financed by businesses would decrease by 0.26% on
average. The regression of the effect of the tax incentives impact on R&D and direct public financing of
business sector expenditures on R&D on the amount of gross domestic expenditure of R&D financed by
business, on the example of Belgium, is as follows:

INBERD get = 0.02InTle1 — 0.24InGF + 0.79InL 1 + 0.03InIR 1 + 0.02Inl + 0.18 (2)

With the growth of R&D tax benefits by 1%, the gross domestic R&D expenditures financed by
businesses would increase by an average of 0.02% with a time lag of 1 year. Instead, with an increase in
direct government funding for business sector R&D expenditures by 1%, the gross domestic R&D
expenditures financed by businesses would decrease by an average of 0.24% (excluding time lag).
Table 19 shows the results of modelling the impact of R&D tax incentives on the gross domestic R&D
expenditures share financed by the business sector (on the Czech Republic example).

Table 19. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of R&D gross domestic expenditure financed by the business sector (on
the example of the Czech Republic)

InBERD Coef. Robust Std. Err. t P>t [95% Contf. Interval]
L.InTSR 1.973325 .0993985 19.85 0.032 .7103473  3.236302
L2.InGF -2965119 .0083393 -35.56 0.018 -4024727 -.1905511
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Continued Table 19
L1.InL -7.613918 11407899 -54.08 0.012 -9.402824 -5.825013
L1InIR -1742106 .004052 -42.99 0.015 -2256959 -.1227254
L3.Inl -.0346468 .001264 -27.41 0.023 -0507079 -.0185857
_cons 38.77677 6792833 57.08 0.011 30.14565 47.40788
Prob > F =0.0092 , R-squared = 0.9994
InTI -.3447596 .003299 -104.50 0.000 -.3589543  -.330565
L1.InL -2.93603 0652091 -45.02 0.000 -3.216602 -2.655458
L1InIR -.1266926 .0016062 -78.88 0.000 -1336036 -.1197815
L3.Inl -.0073465 .0001206 -60.91 0.000 -0078654 -.0068275
_cons 15.22055 2883256 52.79 0.000 13.97999 16.46112

Prob > F = 0.0000, R-squared = 0.9999
Notes: BERD - the share of R&D expenditures financed by the business sector; TSR - the hidden rate of tax subsidy on R&D
expenses; Tl — tax benefits for R&D; GF - direct state financing of business sector expenditures on R&D; | — inflation rate; IR - the
interest rate on long-term liabilities; L — an indicator of labour resources.

Sources: developed by the authors.

The obtained values of Prob> F = 0.0092, R-squared = 0.9994 and Prob> F = 0.0000, R-squared =
0.9999 indicate the adequacy of the constructed models, respectively. Coefficients describing the impact
of R&D tax incentives (INTSR, InGF, InTl) are statistically significant (P> | t |) <0.05). The regression of
the effect of the hidden rate of tax subsidy on R&D expenditures and direct state financing of business
sector R&D expenditures on the amount of gross domestic R&D expenditures financed by businesses,
as exemplified by the Czech Republic, is as follows:

INBERDcze = 1.97InTSR t1 - 0.3InGF t2 - 7.61InL -1 — 0.17InIR +.1— 0.03Inl +5 + 38.78 (3)

With an increase in the hidden tax subsidy rate on R&D expenditures by 1%, the value of gross
domestic R&D expenditures financed by businesses would increase by an average of 1.97% with a time
lag of 1 year. Instead, suppose the amount of direct state funding of business sector R&D expenditures
increases by 1%. In that case, the gross domestic R&D expenditures financed by businesses would
decrease by an average of 0.3% with a time lag of 2 years. The regression equation of the impact of tax
incentives on R&D on the amount of R&D gross domestic expenditure financed by business (on the
Czech Republic example) is as follows:

INBERDcze = -0.34InTI -2.93InL 1 — 0.13InIR +1— 0.01Inl +3 + 15.22 4

With an increase in R&D tax benefits by 1%, the gross domestic R&D expenditures financed by
businesses would decrease by an average of 0.34% (excluding time lag).

Table 20 shows the results of modelling the impact of R&D tax incentives on the corporate sector's
share of investments (on Belgium's example).

Table 20. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of investment in the corporate sector (on the example of Belgium)

ININVeorp Coef. Robust Std. Err. t P>t [95% Conf. Interval]
L3.InTSR .055544 .0045841 1212 0.001 .0409555 .0701326
L.InL -.1921587 2751888 -0.70 0.535* -1.067932 683615
L3.InIR -.030381 .0045504 -6.68 0.007 -.0448623 -.0158996
L2.nl -.0154491 .0027643 -5.59 0.011 -.0242462 -.006652
_cons 5.129405 1.160548 4.42 0.022 1436022 8.822787

Prob > F =0.0001, R-squared = 0.9897
L2.InTI 0375217 .0018174 20.65 0.002 0297019 .0453415
InGF 0373219 .0028969 12.88 0.006 0248577 .049786
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Continued Table 20
L.InL -.8697899 1702914 511 0.036 -1.602495 -.1370851
L3.nIR -0301167 .0010357 -29.08 0.001 -0345729 -.0256605
L2.Inl -0182766 .0007036 -25.97 0.001 -0213041 -.0152491
_cons 8.027993 7246892 11.08 0.008 4.909907 11.14608

Prob > F = 0.0001, R-squared = 0.9986
Notes: * the value of the coefficient is not statistically significant (P> | t |)> 0.05); INVcorp — the share of corporate sector
investments; TSR — the hidden rate of tax subsidy on R&D expenses; TI — tax benefits for R&D; GF — direct state financing of
business sector expenditures on R&D; | - inflation rate; IR - the interest rate on long-term liabilities; L — an indicator of labour
resources.

Sources: developed by the authors.

The obtained values of Prob> F = 0.0001, R-squared = 0.9897 and Prob> F = 0.0001, R-squared =
0.9986 indicate the adequacy of the constructed models, respectively. Coefficients describing the impact
of R&D tax incentives (InNTSR, InGF, InTl) are statistically significant (P> | t |) <0.05).

The regression equation of the tax subsidy hidden rate impact on R&D expenditures by the
corporate sector's investments share (on Belgium’'s example), is as follows:

ININVeorp BeL = 0.06InTSR 3 — 0.19InL +1 — 0.03InIR +3— 0.02Inl +2 + 5.13 (5)

With an increase in the hidden tax subsidy rate on R&D expenditures by 1%, the corporate sector's
investment share would increase by an average of 0.06% with a time lag of 3 years.

The regression of the impact of tax benefits on R&D and direct public funding of the business
sector's R&D expenditures by the share of investments made by the corporate sector (on the example of
Belgium) is as follows:

ININVeorp BeL = 0.04InT1 t2 + 0.04InGF - 0.87InL +-1 — 0.03InIR 3 — 0.02Inl +2 + 8.03 (6)

With a 1% increase in R&D tax benefits, the corporate sector's share of investments would increase
by an average of 0.04% with a time lag of 2 years. Accordingly, if the volume of direct state financing of
business sector expenditures on R&D increases by 1%, the value of gross domestic spending on R&D
financed by the business would increase by an average of 0.04% (excluding time lag).

Table 21 shows the results of modelling the impact of R&D tax incentives on the share of the
corporate sector's investments (on the Netherlands example).

Table 21. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of investment in the corporate sector, on the example of the Netherlands
(for large businesses)

INV corp Coef. Robust Std. Err. t P>t [95% Contf. Interval]
L.InTI 4036046 1303528 3.10 0.053 -0112363 .8184455
InL 6.566013 1.491651 4.40 0.022 1.818915 11.31311
L.InIR .0801977 0143874 5.57 0.011 .0344107 1259848
L3.Inl .0320156 .0063243 5.06 0.015 .0118887 .0521425
_cons -23.90539 6.676841 -3.58 0.037 -45.15408 -2.656699

Prob > F = 0.0161, R-squared = 0.9353
Notes: INV corp — the share of corporate sector investments; Tl - tax benefits for R&D; I- inflation rate; IR - the interest rate
on long-term liabilities; L — an indicator of labour resources.

Sources: developed by the authors.

The obtained values of Prob> F = 0.0161, R-squared = 0.9353 indicate the adequacy of the
constructed model. The coefficient describing the impact of the R&D tax incentives indicator, in particular
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InTl, is statistically significant (P> | t |) <0.05).
The regression equation of the impact of tax incentives on R&D on the share of investments made
by the corporate sector (on the Netherlands example), is as follows:

ININV copnip = 0.4InTl ¢4 + 6.57InL + 0.08InIR 1 + 0.03Inl +3 — 23.9 (7)

With a 1% increase in R&D tax benefits, the corporate sector's share of investments would increase
by an average of 0.4% with a time lag of 1 year.

Table 22 shows the results of modelling the impact of R&D tax incentives on the share of investment
in GDP on Belgium's example. The obtained values of Prob> F = 0.0050, R-squared = 0.8852 indicate
the adequacy of the constructed models. The coefficient describing the effect of InTl is statistically
significant (P> | t]) <0.05).

The regression equation of the impact of tax incentives on R&D investment share in GDP (on the
example of Belgium) is as follows:

INVeeL = 0.04InTli2 + 2.63InLt1 + 0.02InIRe41 + 0.06In — 7.91 8)

With the growth of tax benefits on R&D by 1%, the share of GDP investment would increase by an
average of 0.04% with a time lag of 2 years.

Table 22. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of investment in GDP (on Belgium's example)

INV Coef. Robust Std. Err. t P>t [95% Conf. Interval]
L2.InTI .0374955 007424 5.05 0.015 0138691 .0611219
L.InL 2630118 7482904 3.51 0.039 248724 5011512
L.InIR 0217146 .0061964 3.50 0.039 0019948 .0414345
Inl .0558579 .024094 2.32 0.103* -.0208198 .1325357
_cons -7.913952 3.154309 -2.51 0.087* -17.95237  2.124466

Prob > F = 0.0050, R-squared = 0.8852
Notes: * - the value of the coefficient is not statistically significant (P> | t [)> 0.05); INV - the share of investment in GDP; Tl -
tax benefits for R&D; | - inflation rate; IR — the interest rate on long-term liabilities; L — an indicator of labour resources.
Sources: developed by the authors.

Table 23 shows the results of modelling the impact of R&D tax incentives on the share of investment
in GDP on the example of Denmark.

Table 23. The results of building a linear regression model to assess the impact of R&D tax
incentives on the share of investment in GDP (on Denmark's example)

INV Coef. Robust Std. Err. t P>t [95% Contf. Interval]
L3.InTI .0357366 .0058167 6.14 0.009 0172253 0542479
L3.InGF -.2938706 .0495498 -5.93 0.010 -4515602 -.136181
InL -5.709226 8728945 -6.54 0.007 -8.487166 -2.931286
InIR -.0281018 .0068519 -4.10 0.026 -.0499076 -.0062959
_cons 27.18846 3.669012 741 0.005 1551203  38.8649

Prob > F =0.0030, R-squared = 0.9968
Notes: * - the value of the coefficient is not statistically significant (P> | t [)> 0.05); INV - the share of investment in GDP; Tl -
tax benefits for R&D; GF — direct state financing of business sector expenditures on R&D; IR — the interest rate on long-term
liabilities; L — an indicator of labour resources.

Sources: developed by the authors.

The obtained values of Prob> F = 0.0030, R-squared = 0.9968 indicate the adequacy of the
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constructed model. The coefficients describing the impact of R&D tax incentives (InGF, InTl) are
statistically significant (P> | t |) <0.05).

The regression equation of the impact of tax benefits on R&D and direct public funding of business
sector expenditures on R&D investment share in GDP (on the example of Denmark) is as follows:

INVonk = 0.04InTl +3 — 0.29InGF .3 - 5.71InL - 0.03InIR + 27.19 9)

With the growth of tax benefits on R&D by 1%, the share of GDP investment would increase by an
average of 0.04% with a time lag of 3 years. On the other hand, with an immediate increase in the
volume of direct state financing of business sector expenditures on R&D by 1%, the share of GDP
investments would decrease by an average of 0.29% with a time lag of 3 years.

Table 24 shows the results of modelling the impact of R&D tax incentives on the indicator of the
international investment position on the Netherlands' example (for large enterprises).

The obtained values of Prob> F = 0.0001, R-squared = 0.9948 indicate the adequacy of the
constructed model. The coefficients describing the influence of indicators are statistically significant (P> |
t]) <0.05).

Table 24. The results of building a linear regression model to assess the impact of R&D tax
incentives on the international investment position on the example of the Netherlands (for large
businesses)

NIIP Coef. Robust Std. Err. t P >|t| [95% Conf. Interval]
L2.InTSR 2.262221 1075676 21.03 0.000 1.919893 2.604549
InL 19.50311 4889334 3.99 0.028 3.943072 35.06315
L3.nIR 6451611 .0635573 10.15 0.002 4428935 8474287
L3.Inl -.0839681 0135131 -6.21 0.008 -1269727 -.0409635
_cons -77.40223 21.60525 -3.58 0.037 -146.1598 -8.644676

Prob > F = 0.0000, R-squared = 0.9986
Notes: NIIP - an indicator of the international investment position; TSR — the hidden rate of tax subsidy on R&D expenses; Tl
— tax benefits for R&D; IR - the interest rate on long-term liabilities; L — the indicator of labour resources.

Sources: developed by the authors.

The regression equation for the effect of the hidden tax subsidy rate on R&D expenditures in the
international investment position (on the example of the Netherlands) is as follows:

NIIPno = 2.26InTSR t2 + 19.5InL + 0.65InIR 53— 0.08Inl +3 - 77.4 (10)

If the value of the hidden tax subsidy rate on R&D expenditures increases by 1%, the international
investment position will increase by 2.26% with a time lag of 2 years.

Conclusions. This study based on the application of correlation analysis using the Pearson,
Spearman, Shapiro-Wilk and Granger tests. In turn, the Granger test empirically confirmed the impact of
high and medium significance of the tax subsidy hidden rate on R&D expenditures in the gross domestic
spending share. R&D financed by the business sector on the percentage of investments made by the
corporate sector on the net international investment position — direct with a time lag of 0-3 years, on the
share of investment in GDP - direct in 4 countries and reversed in 4 countries with a lag of 2-3 years; tax
benefits for R&D (indirect government support) — in most countries direct with a lag of 0-3 years; direct
state financing of business sector expenditures on R&D — reversed with a lag of 0-2 years.

The obtained results empirically confirmed the influence of the tax stimulation for innovations on
macroeconomic stability indicators. For formalizing the identified causal relationships, the study provides
the lag models for those countries where they were most important (Belgium, Denmark, the Netherlands,
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MopaTkoBe CTMMYNIOBaHHSA iHHOBALi B KOHTEKCTI MaKpPOEKOHOMIYHOI CTaBiNbLHOCTI: aHani3 NPUYNHHO-HACTiAKOBUX
3B’A3KiB

Y cmammi po3ansHymo akmyanbHy npobriemy no0amkogo2o CMUMYMIo8aHHs iHHoBauil, Haykoeo-0ocrioHux i docnidHo-
KOHCMpyKmopcbKux pobim, a makox (ioe0 8nnug Ha pigeHb iHHOBAUIUIHO20 PO3BUMKY ma MakpOEKOHOMIiYHYy cmabinbHiCMb.
LocnidxeHHs 6a3yembcsi Ha aHani3i NPUYUHHO-HACNIOKOBUX 38'A3Ki8, OUIHUI CUNU YacosuX faeie ma HanpsMKig 63aEMHO20 ensugy
nodamkosux cmumynie Haykogo-00CIiOHUX | AoCTIOHO-KOHCMPYKMOPChKUX pobim ma MakponokasHukis. Cucmemamusayis
nimepamypHux Oxepen ma nidxodig A0 8UpilUEHHsT 03HaYeHOi npobremamuKu 8kasye Ha me, Wo No0amKosi CMuMysU HayKo8o-
docnidHux i docmiOHO-KoOHCMPYKMOpPChbKUX pobim eusyaomecsi hpaeMeHmapHo 8 KOHMeEKCMi MakpOeKOHOMIYHOI cmabiibHocmi.
OcHogHoto Memoro docrioxeHHs € 800CKOHaeHHsT MemodooeiyHUX 0CHO8 0brpyHmMysaHHs 8ubopy 8idnosidHuUX iHCmMpymMeHmig
CMUMYITI08aHHS iHHOBAUIL 3 ypaxysaHHsM NPUYUHHO-HACITIOKOBUX 38’A3Ki8 N00amKo8uxX cmumyrig Haykogo-00cioHuX i docsioHo-
KOHCMpYKmMopCbKux pobim ma MakponokasHukig. Y cmammi npedcmaeneni pesynsmamu OuHaMiyHO20 aHanidy nodamkogux
ninbe Ha Haykoso-0ocnidHi ma docmiOHo-KoHCmpyKkmopChKi pobomu. EmnipuyHe AocrioxeHHs npogedeHo Ha OCHOS8I NaHeNbHUX
0OaHux, chopmosaHux s subipku 3 13 esponeticbkux kpaiH 3a 2007-2017 poku. 3a ompumaHuMUu pe3ynbmamamu 8U3Ha4YeHO
3Havywicms, Cunmy ma xapakmep 83aemo38'a3Ky Mix docnidxysaHUMU noKka3HUKaMU ma HacmynHUMU MakponoKa3HUKaMu: pigeHb
iHHOBAUiIHO20 PO38UMKY KpaiHu, Yacmka iHeecmuuyili y eanogomy eHympiwHboMy npodykmi (3a2aioM ma 8 KopnopamusHoMy
ceKmopi, 30kpema), Yucma MixHapoOHa iHeecmuuyilina no3uyis, yacmka 6i3Hec-cekmopy 8 cmpykmypi eumpam Ha Haykogo-
Oocnidxi ma docniOHo-koHempykmopcbki pobomu. Koegiuienmu kopensuii lMipcoHa ma CnipmeHa 6yno po3paxoysaHo 3anexHo
8i0 nidnopsdKysaHHs 3MIHHUX 3aKOHy HOpMarnbHo20 po3nodiny (nepesipeHozo mecmom Lllanipo-Binka) Ha donycmumomy
iHmepeani obyucneHHs 3 ypaxyeaHHaM dYacogux nazig 8i0 0 0o 3 pokig. MMpuduHHicMb GocnidxysaHUX noka3HUKie 6CmaHosseHa
3a donomozoto mecmy [pelHOxepa. Lli pospaxyHku eaxsugi 0l po3cmaHosKU npiopumemie y 8UKOPUCMaHHI iHCmpymMeHmig
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peanizayii iHHogauitiHoi nidmpumku. Asmopu Hadanu Hatguwutl npiopumem 8CMaHOBIEHHIO NOAaMKO8UX CMUMYJTi8 HayKogo-
docnidHux i AoCmiOHO-KOHCMPYKMOPCLKUX Pobim, OCKibKU 8Nus Ub020 IHCMPYMEHMYy Ha BCi 8UBYEHi MaKpONOKasHUKU 6
6inbwocmi kpaid 6ys npsmum, i (ioco egpekm mae Micue 8 Halikopomwi mepmiHu (3 yacosum nagom 0-3 poku). Apyeuli
npiopumem HadaHO 8CMAHOBMEHHIO NPUXOBaHUX CMagoK Ccybcudili Ha onodamKyeaHHsi Hayko80-00CnidHUX i AoCnidHO-
KOHCMPYKMOPChKUX pobim  BisHecy, OCKiIbKU 8nu8 Ub020 nNoKasHuka Ha binbwicmb A0CHIOKY8aHUX nNOKasHukie 6ys
CMamucmuy4HO 3Hayywum ma npsmum i3 vacogum nazom 0-3 poku. Y cmammi obrpyHmogaHo HeeghekmusHicmb npsmoi
0OepxagHoi (hiHaHCOBOI NIOMPUMKU iHHOBAUU, OCKIMbKU 8nuUg Lb020 NoKasHUKa Ha binblicmb aHasi3ogaHUX MakpOnoKasHUKie
6ys 380pomHuM i3 Yacosum nazom 0-2 poku. Takum YuHoM, Oepxaei OouinbHile donomazamu NIONPUEMUSM WIIAXOM HalaHHs
nodamkosux ninbe 0151 3abe3neyeHHs IHHO8aUiliHO20 PO3BUMKY ma MakpocmabinbHOCMi 3a2aoM, HiX WISXOM NpsAMo20
8i0wkoOygaHHs gumpam. Y cmammi npedcmaeneHo nobydosaHi nazosi peepeciliHi Modeni Ong mux kpaik, de 8cmaHogneHi
npuYuHHO-Hacniokosi 38'a3ku gusisunuca Halibinbw cmamucmuyHo 3Hadywumu (benbeis, Janis, HidepnaHou ma Yexis). BoHu
8paxosylomb memnu iHAAUIi ma npoueHmHi cmagku 3a 00820CMPOKOBUMU 30008 ’A3aHHAMU, @ MaKoX KifbkKicmb mpydosux
pecypcis y KpaiHi ik KOHMPObHI 3MiHHI.

KntoyoBi croBa: iHBeCTULiiHa Mo3uLjs, iHHOBALii, MakpoekoHOMiYHa cTabinbHicTb, MakponokasHuki, HOOKP, nogatkosi
BuTpaTv Ha HOJKP, nogaTkoBi cTumynm, nogatkosi cybeugii, pUYMHHO-HACIAKOBI 3B'A3KW, TeCT [peitHaxepa.
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