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«BUSINESS-EDUCATION-SCIENCE» COOPETITION AND INNOVATION TRANSFER FOR
SUSTAINABLE DEVELOPMENT

Abstract. Today «business-education-science» coopetition is an innovative approach to achieving sustainable
development goals on different levels of economy and in various spheres of human life. In particular, there is great
potential in the context of the fourth, eighth, and ninth sustainable development goals. That is why the article aims to
analyze key trends and empirically prove and formalize the impact of «business-education-science» coopetition on
sustainable development. The key directions of multidisciplinary study on «business-education-science» coopetition
for sustainable development are determined by bibliometric analysis of 6035 documents for 38 years using the Scopus
database tools and VOSviewer software. The obtained results allowed to form 7 clusters of multidisciplinary studies
on this issue. A comparative analysis of Ukraine and the top 10 countries' levels of sustainable development,
innovation development, and business-education competition were conducted. Besides a dynamic analysis of
sustainable and innovation development in Ukraine, a dynamic analysis of business and education coopetition in
Ukraine, Finland, Denmark, and Sweden was made for 2012-2021. The sample from the top 10 countries in the
Sustainable Development Rating in 2021 (Finland, Denmark, Sweden, Norway, Austria, Germany, France,
Switzerland, Ireland, and Estonia) are formed for 10 past years (2012-2021) to investigate the relationship between
the level of «business — education — science» coopetition and the level of sustainable development, in particular the
scores of University-Industry Collaboration Indicator and Sustainable Development Index. The Shapiro-Wilk test for
normal data and Pearson / Spearman correlation analysis was used at the first stage of empirical confirmation of the
hypothesis about the impact of «business — education — science» coopetition on sustainable development. In the
second stage, the regression model of system dynamic panel-data estimation (The Arellano-Bover / Blundell-Bond
model) is built to formalize and determine this impact. Then Arellano-Bond test for zero autocorrelation in first-
differenced errors is made to show that there is no present evidence that the model is misspecified. It is proved that if
the level of «business — education — science» coopetition (on the example of the score of the University-Industry
Collaboration Indicator) increases by 1%, the level of sustainable development (in particular, the score of the
Sustainable Development Index) will increase on 0,04% too. The obtained results could be useful for business,
education, science institutions, and governance for further research and strengthening sustainable and innovation
development levels.
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Introduction. One of today's mainstreams is achieving sustainable development goals that are
important for every country and nation, economy and business structure, institutions and organization,
family and person, and humanity in general. On this road, «business-education-science» coopetition and
innovation transfers are significant drivers and sources of potential competitive advantages and
socioeconomic effects. Besides, the fourth sustainable development goal proclaims the course to quality
education and lifelong learning. The eighth sustainable development goal advocates sustainable and
inclusive economic growth, entrepreneurship, and innovation. And the ninth sustainable development goal
follows sustainable and inclusive industrialization and innovation, scientific research, upgrading industry
technological capabilities, expanding access to information and communication technologies, promoting
an increase in the spending on research and development, and the number of scientific workers
(UNDESA, 2021). Achieving all these targets requires close coopetition of business, education and
science, and rapid innovation transfer. At the same time, not all countries in the world demonstrate a
sufficient level of both sustainable and innovative development. For example, Ukraine ranked only 37th
among the 163 countries (the 36th place in the previous year) according to the Sustainable Development
Index (Sachs, 2022), and 49th place among the 132 countries (the 45" place in the previous year)
according to the Global Innovation Index (WIPO, 2021).

That is why the research aims to analyse key trends and empirically prove and formalize the impact
of «business-education-science» coopetition on sustainable development.

Literature Review. The issue of «business-education-science» coopetition for sustainable
development is enough new in science. It is proved by a small number of publications indexing in the
Scopus database (only six ones in 2013-2021 from the search «business, and education and science and
coopetition» on article title, abstract, keywords). But many aspects of this multidisciplinary study are not
new. That is why the search by the Scopus database tools on article title, abstract, and keywords should
include not only the above request, but the following: «coopetition and business, and science, and
sustainable and development» or «coopetition, and business, and education, and sustainable and
development» or «education, and business, and sustainable and development» or «business, and
science, and sustainable and development» or «university, and business, and collaboration, and
sustainable and development», or «education, and business, and partnership, and sustainable and
development» etc. A formed sample of found articles consists of 6035 documents for thirty-eight years
(1984-2021) (Figure 1).
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Figure 1. The dynamic of publishing articles on «business-education-science» coopetition and
innovation transfer for sustainable development
Sources: developed by the authors using Scopus database tools and Excel software.
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At the same time, nearly 60% of articles on «business-education-science» coopetition and innovation
transfer for sustainable development were published and indexed in the Scopus database only in the last
ten years (2012-2021). Thus the «business-education-science» coopetition for sustainable development
is especially relevant nowadays.

A graph generally shows a positive dynamic of publishing articles on this research issue. Still, in 2014-
2016 it was negatively caused by recession (rising dollar value, weakening in emerging markets, a drop
in oil and other commodities price, a sharp down in business investment, etc.). Also, there were military
actions in Ukraine and economic decrease, a Brazilian economic crisis, and other global challenges. But
from 2017 trend was changed, and it is still positive. In order to visualize key directions of multidisciplinary
study on «business-education-science» coopetition for sustainable development, the bibliometric analysis
was conducted using VOSviewer software. A minimum number of occurrences of a keyword was set at
20, and 616 keywords were selected. Figure 2 shows the results of the bibliometric analysis.
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Figure 2. The key directions of multidisciplinary study on «business-education-science»
coopetition for sustainable development based on bibliometric analysis results
Sources: developed by the authors using VOSviewer software.

There are seven clusters of multidisciplinary study on «business-education-science» coopetition for
sustainable development as follows:

— cluster 1 (red colour): sustainable development, sustainable business, project management,
business management and strategy, competitiveness, finance, investment, digital transformation, e-
learning, artificial intelligence, informational science, ICT, technology and knowledge transfer, open
innovation, research and development, behavioural research, industry 4.0, industrial research;

— cluster 2 (green colour): environmental sustainability, environmental economics, ecosystem
management and services, economic growth, risk assessment, socioeconomics, ecology, environmental
protection, land, water and forest management, resource management, mitigation, adaptation, urban
development, participatory approach, consumer and local participation;

— cluster 3 (blue colour): higher education and institutions, university sector, academic research,
education for sustainability, business education, entrepreneurship education, environmental education,
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engineering, social entrepreneurship, curriculum development, educational development, leadership,
collaboration, corporate social responsibility;

— cluster 4 (yellow colour): globalization, international cooperation, organizational and program
management, governance, environmental health, public health, healthcare, humans, waste management,
biotechnologies, nanotechnologies;

— cluster 5 (purple colour): energy management, energy efficiency, renewable energy, housing,
greenhouse effect;

— cluster 6 (light blue colour): quality of life, consumption behaviour, ecotourism development,
sustainable tourism;

— cluster 7 (orange colour): environmental engineering and environmental regulations.

It should be noted that the problems of achieving sustainable development goals connected with
education and innovation, technology and knowledge transfer, research integrity, education transformation
in the context of socioeconomic development strategic management, and post-COVID-19 recovery were
investigated by Makarenko et al. (2021), Matos and Kasztelnik (2021), Artyukhov et al. (2021),
Petrushenko et al. (2020), etc. Antonyuk et al. (2021), Novikov (2021), Tenytska and Palienko (2021), and
Kaya (2021). The scholars paid special attention to the direction of sustainable business and
environmental economics, including financial, fiscal, business, and entrepreneurial transformation and
development, caused by modern challenges and the SDG agenda. The important aspects of digital
transformation in business and education, ICT and national security, and sustainability were described by
Novikov (2021), Skrynnyk (2021), Lopez et al. (2019), etc. Other scholars proposed new solutions in
environmental protection, ecology, environmental education, and health care (Kyrychenko et al., 2021,
Onopriienko et al., 2021, Pimonenko et al., 2021).

This list of scientific achievements is not exhaustive, but the issue of cooperation «business-education-
science» and assessment of its impact on sustainable development remains poorly understood. It
determines the relevance of the chosen area of research in this article.

Methodology and research methods. The key directions of multidisciplinary study on «business-
education-science» coopetition for sustainable development were determined by bibliometric analysis
using the Scopus database tools, Excel, and VOSviewer software. A comparative analysis of Ukraine and
the top 10 countries' levels of sustainable development, innovation development, and business-education
competition were also conducted. Besides a dynamic analysis of sustainable and innovation development
in Ukraine, dynamic analysis of business and education coopetition in Ukraine, Finland, Denmark, and
Sweden were made for 2012-2021.

The sample from the top 10 countries in the Sustainable Development Rating in 2021 (Finland,
Denmark, Sweden, Norway, Austria, Germany, France, Switzerland, Ireland, and Estonia) was formed for
ten past years (2012-2021) to investigate the relationship between the level of «business — education —
science» coopetition and the level of sustainable development, in particular the scores of University-
Industry Collaboration Indicator and Sustainable Development Index.

The Shapiro-Wilk test for normal data and Pearson/Spearman correlation analysis was used at the
first stage of empirical confirmation of the hypothesis about the impact of «business — education — science»
coopetition on sustainable development. In the second stage, the regression model of system dynamic
panel-data estimation (The Arellano-Bover/Blundell-Bond model) was built to formalize and determine
this impact. Then Arellano-Bond test for zero autocorrelation in first-differenced errors was made to show
that there is no present evidence that the model is misspecified.

Results. According to Sustainable Development Index 2022, Ukraine had taken 37th place in the
general ranking. Figure 3 demonstrates the comparative analysis of Ukraine and the top 10 countries'
levels of sustainable development.
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Figure 3. The results of a comparative analysis of Ukraine and the top 10 countries' levels of
sustainable development
Sources: developed by the authors based on (The SDG Database, 2022).

There is a significant lag behind the leading countries, which is worrying, especially concerning the
indicator of achieving the 9th sustainable development goal. This goal is mostly connected with innovation
development. Figure 4 visualizes the dynamic analysis of both sustainable and innovative development in
Ukraine from 2012 to 2021.
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Figure 4. The results of dynamic analysis of sustainable and innovation development in Ukraine

for 2012-2021
Sources: developed by the authors based on (GlI, n.d.).

The trends of sustainable and innovative development in Ukraine are similar. So, it is important to
encourage innovation development to strengthen the level of sustainable development.

Figure 5 presents the results of a comparative analysis of Ukraine and the top 10 countries' levels of
innovation development and business-education competition.
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Figure 5. The results of the comparative analysis of Ukraine and the top 10 countries' levels of
innovation development and business-education coopetition
Sources: developed by the authors based on (GlI, n.d.).

Ukraine lags behind both in the overall level of innovation development and in the studied indicator of
business and education cooperation. A comparison in dynamic is given in Figure 6, where Ukraine is
compared with Finland, Denmark, and Sweden, which are the top 3 countries in sustainable development.
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Figure 6. The results of dynamic analysis of business and education coopetition in Ukraine,
Finland, Denmark, and Sweden for 2012-2021
Sources: developed by the authors based on (GlI, n.d.).

To investigate the relationship between the level of “business — education — science” coopetition and
the level of sustainable development, in particular, the scores of the University-Industry Collaboration
Indicator and Sustainable Development Index, the sample from the top 10 countries in the Sustainable
Development Rating in 2021 (Finland, Denmark, Sweden, Norway, Austria, Germany, France,
Switzerland, Ireland, and Estonia) was formed for ten past years (2012-2021). Table 1 presents the results
of the Shapiro-Wilk test for normal data and Pearson / Spearman correlation analysis.

The direction of the relationship between the level of «business — education — science» coopetition
and the level of sustainable development is direct in five countries. Besides, it is indirect in five countries
too. The strength of this relationship is statistically significant — very high in two countries, high in four
countries, and average in four countries too. Thus, in order to formalize and determine the impact of
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«business — education — science» coopetition on the sustainable development (based on the scores of
the University-Industry Collaboration Indicator and Sustainable Development Index), this study built the
model of system dynamic panel-data estimation (Anderson and Hsiao, 1981; Arellano and Bond, 1991).

Table 1. The results of the Shapiro-Wilk test for normal data and Pearson/Spearman correlation

analysis

Country Prob>z r t direction strength
Austria 0.83375* -0.7179 3 indirect high
Denmark 0.19452** -0.8354 2 indirect high
Estonia 0.04053* -0.9190 0 indirect very high
Finland 0.80953** 0.4872 2 direct average
France 0.34037** 0.3087 0 direct average
Germany 0.09814** 0.9281 2 direct very high
Ireland 0.74973* 0.4254 3 direct average
Norway 0.05056** -0.7012 0 indirect high
Sweden 0.85170** 0.3953 1 direct average
Switzerland 0.50157** -0.7221 0 indirect high

Note: * - there are no normal data (Prob>z is less than 0,05), and the method of Spearman correlation is used; ** - there are
normal data (Prob>z is more than 0,05), and the method of Pearson correlation is used; r — the maximum value of correlation
coefficient during investigating period; t — time lag of the most statistically significant correlation coefficient.

Sources: developed by the authors using STATA software.

The Arellano—Bover / Blundell-Bond system estimator fits a linear dynamic panel-data model where
the unobserved panel-level effects are correlated with the lags of the dependent variable. This method
assumes that there is no autocorrelation in the idiosyncratic errors and requires that the panel-level effects
be uncorrelated with the first difference of the first observation of the dependent variable (Arellano and
Bover, 1995; Blundell and Bond, 1998). The number of lags of the dependent variable (the score of
Sustainable Development Index) to be included in the model is one (the default). For the endogenous
variable (the score of the University-Industry Collaboration Indicator), the maximum number of lags is set
at the level of two (the default). The one-step estimator is calculated, and robust standard errors are used
(the Arellano—Bond robust VCE estimator). Natural logarithms of model variables were generated to obtain
adequate results. Table 2 presents the results of the impact assessment of the «business — education —
science» coopetition on sustainable development.

Table 2. The results of impact assessment of «business — education — science» coopetition on
the sustainable development based on the system dynamic panel-data model

InSDG Coef. Robust Std. Err.  z P>z [95% Conf. Interval]
InSDG

L1 9151929 .0469308 19.50  0.000* .8232101  1.007176

InUI_RD
- -.0313457 016714 -1.88  0.061 -.0641045 .0014131
L1.  .0426966 .0207195 206  0.039* .0020871 0833061
L2.  -0019866 011256 -0.18  0.860 -.024048 .0200747
_cons .336381 .2068685 163 0.004* -.0690738 7418359

Wald chi2(4) = 490.29 Prob > chi2 = 0.0000

Note: InSDG - natural logarithm of the score of Sustainable Development Index; InUI_RD — natural logarithm of the score of
University-Industry Collaboration Indicator; L1, L2 - time lags; cons — constant; Coef. — estimates of regression model coefficients;
Std.Err. - standard errors, standard deviations; z - criteria of z-statistics; P — p-value, level of significance; [95% Conf. Interval] -
confidence interval; * - p-value of researching indicators is less than 5 %, they are statistically significate.

Sources: developed by the authors using STATA software.
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The level of model significance (Prob > chi2 = 0.0000), and the p-value of model variables marked
with * (less than 5 %) prove the model adequacy. Also, the Arellano-Bond test for zero autocorrelation in
first-differenced errors shows no evidence that the model is misspecified (STATA) (Table 2).

Table 3. The results of the Arellano-Bond test for zero autocorrelation in first-differenced errors

Order z Prob>z
1 -2.3118 0.0208
2 1.3822 0.1669

HO: no autocorrelation
Sources: calculated by the authors using STATA software.

The system dynamic panel-data model of impact assessment of «business — education - science»
coopetition on the sustainable development is the following:

InSDG = 0,34 +0,92InSDGt.1 + 0,04InUI_RDv+ (M

This means that if the level of «business — education — science» coopetition (the example of the score
of the University-Industry Collaboration Indicator) increases by 1%, the level of sustainable development
(in particular, the score of the Sustainable Development Index) will increase on 0,04% too.

Conclusions. It is proved that the issue of «business-education-science» coopetition for sustainable
development is especially actual nowadays. Nearly 60% of articles on «business-education-science»
coopetition and innovation transfer for sustainable development were published and indexed in the Scopus
database only in the last 10 years (2012-2021). There is a positive dynamic in publishing articles on this
research issue. Still, in 2014-2016 it was negatively caused by recession (rising dollar value, weakening
in emerging markets, a drop in oil and other commodities price, a sharp down in business investment,
etc.). Also, there were military actions in Ukraine and economic decrease, Russian financial crisis,
Brazilian economic crisis, and other global challenges. But from 2017 trend was changed, and it is still
positive.

The key directions of multidisciplinary study on «business-education-science» coopetition for
sustainable development were determined by bibliometric analysis of 6035 documents for 38 years using
the Scopus database tools and VOSviewer software. The obtained results allowed to form 7 clusters of
multidisciplinary studies on this issue:

1) Sustainable development, sustainable business, project management, business management
and strategy, competitiveness, finance, investment, digital transformation, e-learning, artificial intelligence,
informational science, ICT, technology and knowledge transfer, open innovation, research and
development, behavioural research, industry 4.0, industrial research;

2)  Environmental sustainability, environmental economics, ecosystem management and services,
economic growth, risk assessment, socioeconomics, ecology, environmental protection, land, water and
forest management, resource management, mitigation, adaptation, urban development, participatory
approach, consumer and local participation;

3) Higher education and institutions, university sector, academic research, education for
sustainability, business education, entrepreneurship education, environmental education, engineering,
social entrepreneurship, curriculum development, educational development, leadership, collaboration,
corporate social responsibility;

4)  Globalization, international cooperation, organizational and program management, governance,
environmental health, public health, healthcare, humans, waste management, biotechnologies,
nanotechnologies;
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5)  Energy management, energy efficiency, renewable energy, housing, greenhouse effect;

6) Quality of life, consumption behaviour, ecotourism development, sustainable tourism;

7)  Environmental engineering and environmental regulations.

The comparative analysis of Ukraine and the top 10 countries' levels of sustainable development
showed a significant lag behind the leading countries, which is worrying, especially concerning the
indicator of achieving the 9th sustainable development goal, which is mostly connected with innovation
development. The trends of sustainable and innovative development in Ukraine are similar. So, it is
important to encourage innovation development to strengthen the level of sustainable development.

A correlation and regression analysis were conducted to investigate the relationship between the level
of «business — education — science» coopetition and the level of sustainable development, in particular
the scores of the University-Industry Collaboration Indicator and Sustainable Development Index, based
on the sample from top 10 countries in the Sustainable Development Rating in 2021 for 10 past years
(2012-2021). The regression model of system dynamic panel-data estimation (The Arellano—
Bover/Blundell-Bond model) was built to formalize and determine this impact. Then Arellano-Bond test for
zero autocorrelation in first-differenced errors was made to show that there is no present evidence that
the model is misspecified.

It was proved that if the level of «business — education — science» coopetition (on the example of the
score of University-Industry Collaboration Indicator) increases by 1%, the level of sustainable development
(in particular, the score of Sustainable Development Index) will increase on 0,04% too.

The obtained results will be useful for business, education, science institutions, and governance for
further research and strengthening sustainable and innovation development levels.
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OkcaHa XuniHcbka, A.e.H., npocecop, KuiBcbkuit HaLjioHanbHuii yHiBepcuTeT iMeHi Tapaca LLleByenka, Ykpaina

Xonr Man, Ph.D., poueHT, YrisepcuteT MiwwkonbL, YropiumHa

Daniens Kyttop, Ph.D., foueHT, YHiBepcuteT Milukonbl, YropLimHa

KooneTuuis «bisHec-ocBiTa-Hayka» Ta TpaHcdiep iHHOBaLil ANsA CTanoro po3BuTKY

CborogHi cniBpobiTHMLTBO «6i3HEC-0CBITa-Hayka» — Lie iHHOBAL|iHWIA MiaXiA y AOCArHEHHI Ljineil CTanoro po3suTKY Ha PisHUX
PIBHSIX EKOHOMIiKV Ta B Pi3HUX cdepax MIOACHKOro XUTTS. 30Kpema, BENMKA NoTeHLjjan iCHYE B KOHTEKCTi YeTBEepTOi, BOCBMOI Ta
[eB'ATOI Linei cTanoro po3suTky. MeToto CTaTTi € aHanis knto4oBUX TEHAEHLN, eMAipU4HE NIATBEPLKEHHS Ta dhopmanisaLlis Bnnvey
kooneTuuii «BisHec-ocBiTa-Hayka» Ha cTanuit po3BuTOK. Knio4oBi HanpsiMK1 MixaucumnniHapHUX SOCHimLKeHb kooneTuii «6isHec-
OCBiTa-Hayka» [i/18 CTarnoro po3BUTKY BU3HaYeHi LLnsxoM b6ibniomeTpuyHoro aHanisy 6035 fokymeHTiB 3a 38 pokiB i3 3aCTOCyBaHHAM
3acobis 6a3 gaHnx Scopus Ta nporpamHoro 3abesnevyenHs VOSviewer. OTpumani pesynbTaTvt 0380NMNM ChopMyBaTh 7 KnacTepis
MiXAUCLMAIHAPHUX SOCNiMKeHb 3 LbOro NUTaHHS. TakoX NpoBeAeHO NOpIBHANBHUI aHani3 Ykpaiku Ta Ton-10 kpaiH 3a piBHEM
CTarnoro po3suTKy, iHHOBaLLiiHOro po3BKTKy Ta cniBpobiTHULTBA BisHecy 1 ocBiTH. Kpim Toro, npoBefeHo AMHaMIYHUIA aHani3 cTanoro
Ta iHHOBAL|iiHOTO PO3BUTKY B YKpaiHi, AMHaMiYHuil aHanis cniBnpali 6isHecy Ta ocsiti B Ykpaiki, QiHnaHaii, Janii Ta Lsewii 32 2012-
2021 poku. Bubipka 3 10 kpaiH-nigepis y perTuHry ctanoro possutky y 2021 poui (®iHnsaHais, Janis, Wsewis, Hopseria, AscTpis,
Himeuuunra, ®paHuis, LWseiiuapis, lpnaxgis Ta Ectonis) 6yna copmoBaHa 3a 10 ocTaHHix pokis (2012-2021) ans AocnimkeHHs
B3aEMO3B'A3KiB MiX piBHEM kooneTuii «Bi3Hec — ocBiTa — Hayka» Ta piBHEM CTanoro po3BUTKY, 30kpema OLjiHkamu IHaukaTopa
cniBnpaui yHiBepcuTETIiB | MPOMUCMIOBOCTI Ta IHAEKCY cTanoro po3suTKy. Ha mepiiomy eTanmi, Ans eMnipuyHOro NiATBEPMKEHHS
rinoTean npo BNnB kooneTuuii «6i3HeC — OCBiTa — Hayka» Ha CTanuil po3BUTOK, 3acTocoBaHo TecT LLanipo-Binka Ans HopmanbHUX
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A., Samoilikova, O., Zhylinska, Z., Pal, D., Kuttor. «Business-Education-Science» Coopetition and Innovation Transfer for
Sustainable Development

AaHuMX Ta BiANOBIAHO KopensuinHui aHanis lMipcoxa/Cnipmena. Ha apyromy etani, Ans dopmanisaii Ta BA3Ha4€HHS Liboro BrnBy,
nobyoBaHoO perpeciiiHy MOAENb CUCTEMHOI AMHaMIYHOI OLiHKM MaHenbHWX AaHux (mogenb ApennaHo-bosepa/bnyHgenna-
BoHpa). Y pocnimkeHHi 3actocoBaHo TecT ApennaHo-boHga Ha HynbOBY a@BTOKOPENALid B MOMMMKax i3 MepLmm
AudepeHLjitoBaHHAM, o6 Noka3aTy BIACYTHICTb HEMPaBMNbHO BU3HAYEHOT Moaeni. 3a peynbTatamu JOCNIAKEHHs AOBEAEHO, LLO
AKWO piBeHb kooneTwuii «BisHec — ocBiTa — Hayka» (Ha npuknagi OUHKW |HAMKaTopa CniBpobITHULTBA YHIBEpCUTETIB i
NpOMUCOBOCTi) 36inbLUYETLCS HA 1%, TO piBEHb CTANOMO PO3BUTKY (30KPEMA, OLiHKa 3a IHLEKCOM CTanoro po3suTKy) Takox 3pocTe
Ha 0,04%. OTpumaHi pesynbTaTi MaloTb MPAKTUYHY LiiHHICTL Ta MOXYTb ByTH KOPUCHMMM s Bi3HECy, OCBITW, HayKW Ta yNpaBniHHA
ANs noganbLUMX AOCAIMKeHb Ta NiABULLEHHS PIBHS CTanoro Ta iHHOBALiiHOTO PO3BUTKY.

KntoyoBi cnoBa: pocnigpkeHHs Ta po3pobky, iHHOBaLjiHMA pO3BMTOK, kooneTwuist BisHecy Ta ocsitu, Hayka, HOAKP,
napTHepPCTBO, CniBnpaLs YHIBEpPCUTETY Ta NPOMUCIIOBOCTI, CTanuin PO3BUTOK, TPaHCHeEp iHHOBALN.
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