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BACKGROUND AND OBJECTIVES.
The problem addressed by the project is
the need to develop a new approach to
energy saving and energy efficiency
management in  higher  education
institutions (HEI), whose main
components are energy management,
energy audit, energy certification,
monitoring based on the reasonable use of
international standards 1SO 50001: 2011,
which allows reducing or completely
eliminating the Dbarriers to energy
efficiency measures related to lack of
awareness of energy saving potential.
METHODS. The international protocol
of  efficiency measurement and
verification is proposed to be used as a
basis for methodological support of
energy efficiency analysis and control in
the automated information system of
energy efficiency analysis. The method of
rationing of heat energy consumption,
which takes into account the required
level of statistical significance of energy
resources saving when carrying out
energy saving measures, was used to
control the energy efficiency of HUB use
of knowledge on energy efficiency. The

1Kyiv National
Design, Kyiv, Ukraine

University of Technologies and

methodological support of the subsystem
of analysis of energy efficiency of heat
energy  resources  consumption s
considered.

FINDINGS. A three-part system for
improving the energy efficiency of a
university based on the HUB of energy
efficiency knowledge is proposed: an
automated dispatch management system;
an automated information system for
energy efficiency analysis and a corporate
management system for the heat and
power complex.

CONCLUSION. Compliance with the
consumption rate calculated using the
proposed method during the whole study
period (second half of 2019 — beginning
of 2021) allows to obtain a statistically
significant value of thermal energy
savings, which will significantly reduce
the energy costs of the university in the
COVID-19 pandemic crisis. An example
of the use of the proposed energy
efficiency knowledge HUB for building 4
of the Kyiv National University of
Technologies and Design is presented.
KEYWORDS: Energy Efficiency
Knowledge HUB; COVID-19; University.

NUMBER NUMBER NUMBER
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IMNOCTAHOBKA TIIPOBJIEMHU TA
3ABJIAHHSA. IlpoGnema, Ha BUpIIICHHS
AKOI CHpPSMOBAHO TMPOEKT, TOJSITae B
HEOOXIHOCTI PO3POOKH 1HTETPATHBHOTO
MiIXO0AYy WIOAO YIpPAaBIIHHS e€Heprosoepe-
JKEHHSIM Ta €HEepProe(EeKTUBHICTIO 3aKJIaiB
Buioi ocBitd (3BO), ocHOBHUMHM CKJIa0-
BUMHU SIKOTO € EHEPrOMEHEKMEHT, EHEPTro-
aynuT, eHeproceptudikaiiisi, MOHITOPUHT
Ha OCHOBI OOIPYHTOBAaHOTO BHKOPHCTaHHS
MibxHapoaaux crangaptis [SO 50001:2011,
10 TO3BOJISIE 3HU3UTHU a00 MMOBHICTIO JIKBIi-
JyBaTH CTPUMYIOUi Oap'epu BIPOBAKECHHS
eHeproe()eKTUBHUX 3aXO0/IiB, SIKI BiTHOCSATH-
sl 10 HEIOCTAaTHBOI OTH(POPMOBAHOCTI PO
IOTEHI[IAJI EKOHOMII; HEeIOCTaTHbOI abo
¢parmenTapHoi 1HpopMallii Mpo eHepro-
e(EeKTUBHICTb, €HEProe(heKTUBHOI I'pPaMOT-
HOCTI CepeJ] CTYJIEHTIB 1 HayKOBO-IIE€Jaro-
TIYHOTO TEPCOHANy, BiJICYTHOCTI IHTEpaK-
TUBHOI CHUCTEMH TIOKa3HUKIB €Heproedex-
TUBHOCTI; HEJOCTaTHHOI yBaru 1O THUTAaHb
eHeproeexTuBHOCTI icHyrounx B 3BO
CHCTEM Ta MPOIIECIB.

METO/IU. B sikocTi OCHOBU METOJIUYHOTO
3a0e3reyeHHsl  aHajmizy 1  KOHTPOIIIO
eHEepProe()eKTUBHOCTI B aBTOMATHU30BaHIN
iHpOpMaLliiiHIi CHCTEM] aHali3y eHepro-
e(EeKTUBHOCTI TPOMOHYETHCSI BUKOPUCTO-
ByBaTH MDKHApOJHUN MPOTOKOJ BHMIpIO-
BaHHS Ta Bepudikamii epextuBHOCTI. s
KOHTPOJIIO  CHEProe(eKTHUBHOCTI  BHKO-
puctanHsi XADB 3HaHp 3 eHeproedekTus-
HOCTI BUKOPUCTaHMM METOJI HOPMYBaHHS

! Kuiscokuii nayionanvuuii ynisepcumem mexmono2itl
ma ouzauny, Kuis, Ykpaina

CHOXKMBAHHS  TEIJIOBOI  €Heprii, 10
BpPaxoBYy€ HEOOX1THHUI PIBEHb CTATUCTUYHOT
3HAYYMIOCTI €KOHOMIii €HepropecypciB mpH
MPOBEJICHH] E€HEepPro30epirarunx 3axoiB.
Pospobiieno  meTonmuHe — 3abe3medeHHS
MIJICUCTEMH aHaJi3y eHeproeeKTUBHOCTI
CHOKMBaHHS TEIUIOEHEPreTUYHUX pecyp-
CiB.

PE3YJIbTATMN. 3anponoHoBaHO CUCTEMY
MIJBUILEHHS eHeperoePeKTIBHOCTI YHi-
Bepcutery Ha 0a3i XADbB 3HaHp 3 eHep-
roeeKTUBHOCTI 3 TPHOX YACTHH: aBTO-
MaTH30BaHA CHUCTeMa JHCIETYEPCHKOTO
VIOpaBIiHHS;, aBTOMAaTH30BaHa iHQoOpMa-
HilHa cucTeMa aHajizy eHeproedeKkTHus-
HOCTI Ta KOPIIOpPAaTMBHAa CHCTEMa YIIPaB-
JIHHS TEIIOEHEPTeTUYHUM KOMIUJIEKCOM.
BUCHOBKM. JloTpuMaHHA HOpPMH CIO-
JKUBaHHS, PO3PAaXOBaHOI 3 BUKOPUCTAHHIM
3alpOIIOHOBAHOTO  METONY,  MPOTATOM
YChOTO JTOCIIIKYBAaHOTO Tiepioxy (mpyra
nonoBuHa 2019 — nmouatok 2021) no3Bosisie
OTPUMATH CTATUCTUYHO 3HAYYIYy BEIININHY
€KOHOMIi TeIJIOBOi EHeprii, MO 1CTOTHO
3HU3UTHh BUTPATH Ha €HEPTiI0 YHIBEPCUTETY
B ymoBax Kkpusu mnannemii COVID-19.
IIpencraBneHuil MNpuUKIAL BUKOPUCTAHHS
3anponoHoBaHoro XADB 3HaHb 3 eHepro-
epexTUBHOCTI ans  OyxiBmi 4 xopmycy
KuiBChKOTO HAIlIOHAIEHOTO YHIBEPCHUTETY
TEXHOJIOTI! Ta TU3aliHy.

KJIIOYOBI CJIOBA: XADB 3HaHb 3 eHep-
roedpextuBHocTi; COVID-19; yHiBepcurer.
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INTRODUCTION.

Energy saving is a pressing issue for the development of the Ukrainian
economy. The problem of efficient use of energy resources is particularly acute
in higher education. First of all, it is connected with moral and technological
obsolescence of fixed assets of higher education, which are currently worn out
by 60-70%. At the same time, a large share of depreciation of fixed assets is
represented by buildings and structures, drainage, water and heat supply
systems.

In the context of the COVID-19 pandemic, some universities are now
introducing energy generation systems operating in certain buildings
(miniboilers, cogeneration units) (Garcia et al., 2020), and the installation of
individual heating substations is a requirement for new buildings and
modernisation of already constructed ones (Nayak et al., 2021). The use of local
control systems for energy generation and consumption together with automated
monitoring and control systems increases the flexibility of energy supply
management and not only saves energy, but also improves the quality of energy
supply (Nicola et al., 2020).

University building heating systems are an example of this approach in the
COVID-19 pandemic (Werth et al., 2021). As most domestic and foreign
universities in the COVID-19 pandemic are focusing on energy conservation,
various advanced energy conservation technologies are being introduced and
tested as part of their research activities (Di Stefano et al., 2000). Therefore,
university building heating systems can use several different types of energy
generation and consumption units, operating in different modes and providing
electricity and heat to buildings of different purposes (Xing et al., 2019).

However, in a COVID-19 pandemic, the presence of a large number of
different types of heat sources and consumers in heating systems significantly
complicates the analysis of the efficiency of both the heating system as a whole
and its individual elements (Abu-Rayash et al., 2020; Wang et al., 2021). At the
same time, under the conditions of the COVID-19 pandemic, the application of
automated control and management systems allows processing a large amount of
statistical information, which makes it especially relevant to develop the
application of modelling, forecasting and rationing methods in the tasks of
energy efficiency analysis of complex heterogeneous heat supply systems within
the framework of university energy management (Liu et al., 2019; Zhong et al.,
2020).

The aim of the study is to propose a mechanism for using Hub knowledge
on energy efficiency in a university's energy management system in the context
of preventing a new outbreak of the COVID-19 pandemic. The study was
conducted in 2020 based on data from the Kyiv National University of
Technologies and Design (KNUTD).
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MATHERIALS AND METHODS.

Energy saving technologies are being introduced in various energy
efficiency programmes. An international efficiency measurement and
verification protocol has been developed to evaluate the savings from energy
saving measures. According to this protocol, the energy savings Es after energy
saving measures are calculated as the difference between the consumption Ey, in
the base period, calculated under comparable reporting period conditions, and
the actual consumption in the reporting period E,, (equation 1):

Es=Epp — Erp. (1)

In doing so, a baseline period energy consumption model must be used to
calculate energy consumption under comparable conditions, depending on the
factors affecting the energy consumption of the system. In particular, to
calculate savings in heating systems, the protocol gives an example in which a
linear regression on the outdoor temperature is used to construct a base period
consumption model. According to the acceptable uncertainty principle of this
protocol (Zhong et al., 2020): savings are considered statistically significant if
they are larger than the statistical variation of the base period model. Since the
standard error of the protocol is used as a measure of variation, savings are
assumed to be twice the standard error of the base period model.

In this case, if the calculated consumption of Ep, from the base period model
is the sum of several independently determined consumption values Ej,,, then the

total standard deviation of estimated consumption Eyy, is the geometric sum of the
standard deviations of several independently determined values Ej,,, (eg. 2):

RMSE;, = JZ;’il RMSEy,, (2)
where N is the number of independently determined consumption values.

Given that each value calculated from a linear regression model is an
independent value, then if the regression was constructed, for example, to
determine daily consumption in the reference period, the total standard deviation
of the definition of total consumption under comparable conditions for N days in
the reference period will also be calculated according to equation (3):

RMSE,, = RMSE,, N, 3)

where RMSE,,, is the standard deviation of the determination of daily
energy consumption obtained according to the linear regression model built.
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In accordance with the principle of acceptable uncertainty, the total savings
E, obtained for N days of the reporting period will be considered statistically
reliable if the following condition (eq. 4) is fulfilled

i, E;, > 2RMSE,,, N, (4)

where E_ is the energy savings on the i-th day of the reporting period.

The above inequality (4) implies a new formulation of the rationing
problem, related to ensuring the implementation of the principle of acceptable
uncertainty at the end of the reporting period. For the problem of operational
daily rationing, we reformulate the principle of acceptable uncertainty as
follows: the savings will be considered statistically reliable at the end of the
reporting period of N days if the savings on each day of the reporting period E,

is twice the root mean square error RMSE},,, of the daily energy consumption,
divided by the square root of N (eg. 5):

E,. > 2RMSE,, +N. 5)

Thus, compliance with expression (5) for each day of the accounting period
is a sufficient condition for the resulting savings to be statistically significant at
the end of the accounting period.

RESULTS AND DISCUSSION.

The general scheme of automated energy management of university energy
complexes based on the Energy Efficiency Knowledge Hub (the result of the
calculations of Equations 1 to 5) is presented in Figure 1.

The basis for the proposed automated energy management system is the
ISO 50001 Energy Management Systems standard (Vieira et al., 2020;
Shaposhnikova et al., 2016).

According to the above scheme, the automated system of automated energy
management of university energy complexes based on the Energy Efficiency
Knowledge Hub should include 3 subsystems:

1. Automated system of dispatch control of fuel and energy complex. The
main functions of the subsystem are operational control, analysis and
management of generation and consumption of energy resources (Gryshchenko
etal., 2017).

2. Automated information system for energy efficiency analysis of the fuel
and energy complex (AIS for energy efficiency analysis of the fuel and energy
complex). The main functions of the subsystem are modelling, energy efficiency
analysis, rationing and optimal management of energy generation and
consumption. Modelling makes it possible to calculate different modes of fuel
and energy complex operation as well as to optimise these modes according to
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the criteria of minimum energy consumption. Based on the simulation results,
calculation of corrective impacts for the operational management system is
carried out. Using the results of simulation, as well as operational and design
data to control the selected modes of operation, the daily heat consumption rates
are calculated. Based on operational results, energy savings are calculated for
the power complex as a whole and for consumers connected to it.

Towards continuous
Improvement | KNUTD energy policy

Correcting

> Energy planning and analysis of energy production and consumption
Heat production, Electricity Water and Natural gas
transportation, distribution | distribution and wastewater systems, |consumption
and consumption system, | consumption limits system, limits
limits system, limits

Adaptation of life support systems and operations by facility
v

Monitoring, measurement, analysis hourly, daily, monthly, quarterly, yearly. Internal audit
of energy management systems

Desk work with energy consumption systems, limit-fact

+

List of measures (preventive actions) in case of exceeding the limit

v

Management analysis

Source: suggested by the author.
Fig. 1. Block diagram of the energy management system of KNUTD

3. Corporate Information System for Fuel and Energy Complex (CISFEC).
The main function of this subsystem is to support decision making of the
manager or energy management group in energy planning, energy policy
development and implementation. The CISFEC analyses the results of the
university's energy management activities on the basis of internal energy audits,
adjusts the university's energy policy and plans energy efficiency measures.

An automated system, the main objective of which is to improve energy
efficiency, should use objective methods for evaluating and monitoring energy
consumption. Therefore, it is proposed to use the International Performance
Measurement and Verification Protocol (IPMVP) (Kaplun et al., 2016), which
describes the methodology for assessing the effectiveness of energy saving
measures, as a methodological and regulatory support for this automated system.
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However, it is worth noting that the methodology described in the protocol
can be used not only to assess the energy efficiency of energy complexes, but
also to monitor energy efficiency during operation. At the same time, the
purpose of such control should be the detection of inefficient modes of operation
that prevent the achievement of the required level of energy savings.

A system of energy management has been developed for each energy
resource (heat, electricity, natural gas, wastewater and water consumption). For
this purpose, four working groups should be established: production planning
and analysis, development and adjustment, implementation and operation,
monitoring and measurement — these systems should be fine-tuned and aimed at
optimal use of the resources consumed.

The energy policy developed by the university should ensure the main
activities of the university — academic, research and production, social,
maintenance of the sanitary condition of the university territory, creation of
comfortable conditions for the teaching staff and students.

In implementing it, we must first of all increase energy productivity — to
increase energy efficiency through more efficient use of the energy consumed,
to reduce energy consumption in general. In doing so, it is also necessary to
reduce emissions and other environmental impacts (Kaplun et al., 2016). In
addition, with the energy resources saved, the university will put in place new
energy-consuming facilities.

Once the system was commissioned, the energy efficiency of the
university's thermal energy facilities was assessed and monitored (Shcherbak et
al., 2019). As an example of energy efficiency analysis and monitoring, consider
monitoring the effectiveness of the implementation of an automated energy
efficiency knowledge HAB at KNUTD (Kaplun et al., 2016; Shcherbak et al.,
2021).

Heat energy consumption, Gceal
Outside air temperature, °C

01.03.19 13.03.19 30.03.19 110419 131020 011120

emms Modsl

Reporting period

=« = MNodzl (zverags) ==~ Raporting period (averags)

—E::«:.a::._‘.n..:mpxilﬂnra[e weseene Outdoos temparatuss Outdoor tempsratuss (zverzgs)
Source: constructed by the author.
Fig. 2. Savings in thermal energy consumption of building 4 of KNUTD
after implementation of the automated energy efficiency knowledge HUB
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Figure 2 shows a graph of heat consumption before and after energy saving
measures based on the automated energy efficiency knowledge HUB. A
statistical model (dashed line) of heat consumption as a function of outdoor
temperature was built using the operational data of the base period (double solid
line). After implementation of energy saving measures using the statistical
model, consumption in the reporting period under comparable temperature
conditions was calculated. The thick solid line indicates the effective heat
consumption rate calculated according to the above method, exceeding which
may lead to no savings or its low statistical significance in the reporting period.
During system operation during the COVID-19 pandemic period (second half of
2019-2020), the inefficient consumption mode was promptly identified and its
causes were eliminated. At the beginning of 2021, when comparing the norm of
efficient heat consumption with the actual consumption (thin solid line), the
minimum savings was 25%.

CONCLUSION.

The paper proposes the structure of an automated energy management
system for a thermal power complex based on the KNUTD energy efficiency
knowledge HUB. The described structure includes three interacting with each
other subsystems. Each subsystem can be implemented separately at different
management levels in the university. The automated system of dispatching
management on the basis of HUB knowledge allows the service of operation to
operatively manage the objects of the heat and power complex. The corporate
information system of the fuel and energy complex, through which energy
planning is carried out, is recommended to be implemented as part of the
corporate management system of the organisation. At the same time, an
automated information system for energy efficiency analysis of the university is
proposed as a link between these subsystems, which allows controlling the
efficiency of heat consumption in the heat and power complex. As a basis of
methodological support for energy efficiency analysis and control in the
automated information system of energy efficiency analysis it is proposed to use
the international protocol of efficiency measurement and verification. A method
of rationing heat energy consumption, taking into account the required level of
statistical significance of energy resources saving when carrying out energy
saving measures, is proposed to control the energy efficiency of the heat and
power complex. Application of this method in the automated information system
of university energy efficiency analysis is expedient, which was confirmed in
the process of operation of the implemented automated system of energy
management of thermal energy complex on the basis of HUB of knowledge on
energy efficiency in Kyiv National University of Technologies and Design.
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CISFEC Corporate Information System for Fuel and Energy Complex

COVID-19 Corona Virus Disease 2019, corona virus infection 2019-nCoV

Eq. Formula of calculation

Fig. Figures

HEI Higher education institution

HUB Common connection point

IPMVP International Performance Measurement and Verification Protocol

KNUTD Kyiv National University of Technologies and Design
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BACKGROUND AND OBJECTIVES.
The general problem of the research is to
define the essence of university energy
efficiency as a special type of management
of higher educational institution activity,
increase of its energy autonomy level,
scientific research on economical use of
energy resources. University energy
efficiency management is a special type of
management, which is based on finding
new opportunities to save energy resources
based on innovations, ability to attract
resources from a variety of sources.

METHODS. Logic, system and statistical
analysis, and multiple regression methods
were used to conduct energy monitoring of
HUB use of energy efficiency knowledge.
The method of cluster analysis was used for
energy audit and energy certification of
university buildings. The average value,
value of mode and median, indicators of
variation (variation range, average linear
deviation and variation coefficient) of daily
electricity consumption of building No.4 of
Kyiv National University of Technologies
and Design were calculated, statistical
analysis of obtained data was made.

The comparative analysis is carried out
according to a set of criteria, including the
unique features that distinguish these
systems from each other. Based on the
ranking results, the best model is selected
and its advantages and disadvantages are
identified. A simplified list of requirements
and necessary functionality for the use of
energy efficiency knowledge HUB for
energy monitoring, energy audits and
energy certification of university buildings
has been developed.

CONCLUSION. The obtained asymmetry
coefficient made it possible to conclude that
there is a right-hand asymmetry in the
amount of energy used in the university.
The selected main factors influencing
energy consumption allowed to monitor the
energy efficiency of the university in 2020.
The use of multiple regression equation
allowed to take into account the main
factors of energy consumption, the extent of
their influence, to compare the obtained
results with the actual consumption, to
build energy profiles and to carry out
energy certification of all buildings of Kyiv
National University of Technologies and

FINDINGS. Existing automatic energy Design.
accounting systems in university buildings KEYWORDS: Energy efficiency
were reviewed, a comparative table was knowledge HUB; university; energy
compiled and the systems were ranked monitoring; energy auditing; energy
according to the sum of the scores obtained. certification.
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IMNOCTAHOBKA TIIPOBJIEMHU TA
3ABJIAHHSI. 3arampHOr0  mpoOIeMOI0
JOCTIPKEHHS € BUSHAYEHHSI CYTHOCTI €Hep-
roe(eKTUBHOCTI YHIBEPCUTETY SIK 0COOIH-
BOTO THUITYy YIPABIIHHS AISUTBHICTIO BUIIOTO
HABYAJIbHOTO 3aKJaJy, MIJBUIIECHHS PIBHSA
HOT0 eHeproaBTOHOMIl, HayKOBHMX JOCIIJI-
KEHb 11010 E€KOHOMHOI'O BHUKOPHUCTAHHS
eHepropecypciB.  YIpaBliHHS  €HEepro-
€(EeKTUBHICTIO YHIBEPCUTETY € OCOOJUBUM
TUTIOM YIIPABIIHHS, B OCHOBI SKOTO —
MOIIYK HOBUX MOMKJIIMBOCTEH EKOHOMIi
CHepropecypciB  Ha OCHOBI 1HHOBAIIIH,
BMIHHS 3aJly9aTd pPECypcH 3 HaWpi3HO-
MaHITHIIINX JHKEPedT.

METO/IU. g npoBeOeHHs EHEpreTHd-
HOTO MOHITOPUHTY BUKOpucTaHHSI XADb
3HaHb 3 €Heproe(eKTUBHOCTI OyJIH BHKO-
pHUCTaHl METOAM JIOTIKH, CUCTEMHOIO 1 cTa-
TUCTUYHOTO aHaJi3y, MHOXXHUHHOI perpecii.
Jlns mpoBeeHHST €HEproayauTy 1 eHepro-
cepri¢ikauii OyiBelab YHIBEpCUTETYy OyB
BUKOPUCTAHUI METOJI KJIACTEPHOTO aHai-
3y. Bukopucrano cepenHe 3Ha4YeHHS, 3Ha-
YeHHSI MOJI 1 MeJllaHU, TIOKa3HUKHU Bapiarii
(po3max Bapiarllii, cepenHe JiHIMHE BiIXU-
neHHs 1 koedimieHT Bapiarii) 7000BOTO
€JIEKTPOCTIOKMBAHHS Oy/iBil Koprycy Ned
KuiBChKOTO HAIlIOHAIILHOTO YHIBEPCUTETY
TEXHOJIOTIH Ta JAu3aiiHy, MpOBEICHUI
CTAaTHCTUYHUH aHaJi3 OTPUMAHUX JTaHUX.
PE3YJIBTATH. Po3risHyTo iCHYIOYi CHC-
TEMH aBTOMATHYHOTO OOJIIKY BHKOpHC-
TaHHS  €Heprii B  YHIBEPCUTETCHKUX
OyIiBIISAX, CKJIaJieHa TIOPIBHSJIbHA TaOIUILIS

! Kuiscoruii nayionanvnuil ynieepcumem mexHonozii ma
ousauny, Kuis, Ykpaina

1 BHUpOOJEHO paHXyBaHHSI CHUCTEM 3a
CyMOO oTpuMaHux OamiB. [lopiBHSUTBHUI
aHaJli3 TPOBEACHO TO HAOOpy KpPHTEPIiB,
BKJIFOYAIOUM YHIKAJIbHI MOXJIMBOCTI, IO
BIJIPI3HSIOTH i CHCTEMH OJIMH BiJ OJTHOTO.
3a pe3yibTaTaMM paHXXyBaHHS oOpaHa
HalKpailla MoJieJib, BUSIBJICHI 1i MepeBaru 1
Henodiku. CKIIaJeHO CIPOLIEHUN CIHCOK
BUMOT 1 HEOOXiTHOTO (YHKIIIOHATY ISt
BUKOpUcTaHHS XADB 3HaHb 3 eHeproedex-
TUBHOCTI UIsI TIPOBENICHHS EHEPreTHYHOTO
MOHITOPUHTY, €HEpProayJauTy 1 eHepro-
cepTidikariii OyaiBeab YHIBEPCUTETY.
BUCHOBKMHN. Ortpumanuii koedimieHT
acUMeTpli J103BOJIMB 3pOOUTH BHCHOBOK
PO HAsIBHICTH MIPABOOIYHOI aCUMETPii Kijlb-
KOCTI BUKOPUCTOBYBAHOI €HEprii B yHiBep-
cuteTi. BuzHaueHi ocHOBHI (akTopu, 110
BIUIMBAIOTh HAa €JIEKTPOCIOKUBAHHS, IO
JO3BOJIUJIO  3POOUTH MOHITOPUHT €HEp-
roedekTUBHOCTI yHiBepcuTeTy B 2020 potii.
BuxopuctanHs ~ piBHSHHA  MHOXXHWHHOI
perpecii BHU3HAYWJIO OCHOBHI (hakTopm
CHEPrOCIIOKMBAHHS, CTYIMiHb X BIUIMBY,
MOPIBHSIHHS ~OTPUMAHUX pE3yJibTaTiB 3
(GakTUYHUM CHOXKMBAaHHAM, MOOYAyBaTH
eHepromnpodiiai 1 3AIMCHUTH EHEProcepTi-
¢ikamiro Bcix OyaiBenb KuiBcbkoro Hario-
HQJIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta
JIA3alHY.

KJIIOYOBI CJIOBA: XADB 3HaHb 3 eHep-
roe(eKTUBHOCTI; YHIBEPCUTET; MOHITOPHHT
CHEeProCIIOKUBAHHS; CHEProayIuT; EHEPro-
cepridikaris.
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INTRODUCTION.

One of the most important main priorities of modernisation and
technological development of the country's economy is to increase its energy
efficiency. The current situation of inefficient and irrational use of resources in
the system of higher education requires the development of an integrative
approach to energy saving and energy efficiency management of higher
education institutions (hereinafter HEI), the main components of which are
energy management, energy audit, energy certification and monitoring based on
reasonable use of international standards 1SO 9000; 1SO 50000 (Shaposhnikova
et al., 2016; Vieira et al., 2020). This reduces or eliminates the barriers to the
implementation of energy efficiency measures, such as a lack of awareness of
the savings potential (Garcia et al., 2020); insufficient or fragmented
information on energy efficiency and the absence of a common system of energy
efficiency indicators (Nayak et al., 2021); and a lack of attention to the energy
efficiency of the HEI's systems and processes (Nicola et al., 2020).

Modern university buildings use a large number of resources, such as heat,
cold and hot water, and electricity, which is the main energy consumed and is
used for lighting, office equipment, ventilation and air conditioning systems
(Werth et al., 2021). The embedded electricity metering systems of these
buildings have a rather simple structural organisation, with analogue and digital
meters of different manufacturers installed on aggregated consumer groups (Di
Stefano, 2000). This metering system does not allow a qualitative analysis of
energy consumption, nor does it allow for measures to reduce it (Xing et al.,
2019). In order to improve the energy efficiency of university buildings, it is
necessary to implement an automatic energy metering system (Abu-Rayash et
al., 2020; Wang et al., 2021), capable of working with a large number of
metering equipment manufacturers, with manual data entry and export
capabilities from related systems (Liu et al., 2019). The implementation of such
a system will allow for more internal billing and qualitative consumption
analysis, which facilitates rapid decision-making to optimise energy use. With
more data and its analysis results, the university can more accurately predict
energy consumption (Zhong et al., 2020).

The aim of the study is to propose the use of a university energy efficiency
knowledge hub for energy certification and energy audits of higher education
institutions. The study was conducted in 2020 based on data from the Kyiv
National University of Technologies and Design.

MATHERIALS AND METHODS.

Data description.

Most existing automatic energy accounting systems use software products
(Table 1). They are compared based on expert evaluations. After summing up
the scores obtained from the experts, we will rank the systems and choose the
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most suitable one for the implementation of energy monitoring of university
buildings.
Table 1
Comparative analysis of automatic energy accounting systems
In universities

Name
fb) — o
g | o £ 2| £
Parameters Bl X| 2 s g| £ g g8 S

~|la| 8| 3| 2| E|S| 5| &8

o < P wn &) > p= L

2| 5 =2

L W L]
Software type 1 1 1 1 2 0 0 1 1 1
Need for third party software 2 2 2 2 1 1 0 2 2 1
Supported manufacturers 2 1 0 2 2 2 2 2 1 1
Communication standards 2 2 2 1 1 1 1 1 2 0
Energy Resources to be 5 0 0 9 5 9 1 0 0 0
Accounted for
Parameters to be monitored 2 2 2 0 0 2 2 0 0 0
Manual input 0 0 0 0 0 2 2 1 0 0
Multi-tariff metering 0 2 0 0 2 0 0 2 0 0
Forecast 0 0 0 0 0 1 1 1 0 0
Displaying data in reports 2 2 2 2 2 1 2 2 2 1
Diagnosis of metering devices 2 1 2 1 0 2 0 0 0 1
Remote control 2 2 2 2 0 2 0 0 0 0
Recording of personnel actions | 2 1 1 1 1 0 1 0 0 0
Automatic calculation 1 2 2 1 2 0 1 0 2 0
Document management system | 1 0 0 0 1 0 2 1 0 0
Automatic distribution 0 2 1 0 1 0 1 0 1 0
Code openness 0 0 0 2 0 0 0 1 0 1
Amount of points 21 | 20 | 17 | 17 | 17 | 16 | 16 | 14 | 11 | 6

‘Source: based on (Gryshchenko et al., 2017; Kaplun et al., 2016).

The scores in Table 1 are as follows: 2 points if the function is fully
implemented, 1 point if only part of the function is implemented, and O points if
the function is not implemented at all or only a small part of it is implemented.
When scoring the software type, 2 points were given to modular and modular
software, as these types are the most advanced at the moment due to the fact that
they allow gradual integration, selecting a set of necessary functions for each
specific university building and extending the functionality as needed (Zhong et
al., 2020). One point was given to stand-alone software that does not require
basic software to be installed. Zero points were given to integrated systems
requiring third-party software for installation and operation. A comparison of
automatic accounting systems using the ‘'ranking' method revealed that the most
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functional system currently on the market is Energo software, but even though it
has great functionality, it is not able to fully meet the needs of individual higher
education institutions (Liu et al., 2019). For example, the system does not allow
for manual data entry, which rules out gradual integration. The system is not
able to organise tariff calculation, which does not allow reducing the cost of
electricity consumption without changing the amount of electricity consumption.
Also, the system does not have any electricity forecasting functionality and is
not capable of automatic notification of stakeholders. To address this issue, the
system should be modular, which would not only make it more affordable and
allow for gradual implementation, but also allow universities to tailor the
necessary functionality to specific needs (Kaplun et al., 2016). It would be most
convenient to divide the functionality into categories, such as predictive module,
accounting module, remote management module, document management
module, quality control module. As a result, the modular system should be able
to form a unified information space (Ganushchak-Efimenko et al., 2018). In
addition, the maximum expansion of devices available for reading and control is
required, as well as the implementation of device-specific manual data entry
functionality, which will allow enterprises to make gradual integration of
automatic energy metering systems (Shcherbak et al., 2019). The system should
be easily scalable and capable of receiving data both via wired and wireless
technologies without losing the quality of the data received. The system should
be able to acquire data, automatically analyse it and produce forecasts, as well as
optimise energy consumption, especially in the context of the Covid-19
pandemic (Shcherbak et al., 2021). It is necessary to have a module for quality
control of consumed resources, as well as to notify about abnormal situations
both the operator and a certain circle of persons of the enterprise not only by e-
mail, but also by SMS or autoinformer (Shcherbak et al., 2021). This will
increase the reliability and responsiveness of the system. At the same time, there
should be functionality in the area of document management and employee
monitoring (Shcherbak et al., 2019). Currently, the market does not have a
system that meets these requirements. This study proposes the use of a
university energy efficiency knowledge HUB as a centralised point of personal
energy metering for energy certification and energy audits of higher education
institutions.

Method description.

As a result of daily monitoring we have consumption data for a day,
collected at 30-minute intervals. The data obtained are shown in figure 1.

Find the indicators of the centre of distribution, such as the simple mean,
mode and median. First, we find the simple average by summing the values and
dividing by their number (eq. 1):
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Figure 1. Diagram of the daily electricity consumption of KNUTD Building 4

Next, find the modulus of our series. The result is two values occurring
with the same highest frequency. From the results, we can conclude that the
series is multimodal and does not follow the law of the normal distribution. The
median is a good proxy for asymmetric distribution, because even in the
presence of outliers, the median is more robust to outliers. As the number of
values in the series is even, it is necessary to take the two central values of the
ranked series and find their mean.

It is also necessary to find measures of variation, such as variance,
dispersion, and linear mean deviation. The range of variation is the difference
between the maximum and minimum values of the series (Eqg. 2):

R = Xmax - Xmin. (2)

The linear mean deviation is calculated to account for the differences of all
units in the population under study (Eq. 3):

El.l:"_ rl
d —_— : . :;

The variance is a measure of the deviation from the mean. The calculation
will be done by the method of moments (Eq. 4):

2
L x; 72

— X°. 4)

D=

!
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In this case, the standard deviation is determined by Eq. 5:

g =+/D. (5)

The coefficient of variation is a measure of the relative dispersion of
population values, showing what proportion of the mean value of that value
constitutes its mean dispersion (Eq. 6):

V== (6)

The linear coefficient of variation, or relative linear deviation, characterises
the proportion of the average value of a trait that is absolute deviations from the
mean (Eq. 7):

TR R

Kd:

Bl A

(7)

The most accurate and common measure of asymmetry is the moment
coefficient of asymmetry: As = M3/s3, where M3 is the third-order central
moment, s is the standard deviation. The estimation of the significance of the
asymmetry index is given by the mean square error of the asymmetry coefficient.

RESULTS AND DISCUSSION.

As a result of statistical analysis of the data, it was found that electricity
consumption data in KNUTD buildings does not follow the law of normal
distribution, hence there is no possibility to make a qualitative assessment and
build an accurate prediction of electricity consumption (Kaplun et al., 2016). For a
more qualitative analysis, the main factors affecting electricity consumption were
identified. KNUTD has unregulated central heating, individual air conditioning
systems, and central and individual lighting (Kaplun et al., 2016). Therefore, we
selected the following main factors: average outdoor air temperature, average
daylight hours, heating period, and average number of people working per day
during the month (Gryshchenko et al., 2017). The following data were obtained
from the year-long monitoring, as presented in Table 2.

To assess the impact of each factor on energy consumption, we construct a
multiple regression equation for the 4 factors. The linear multiple regression
equation is as follows (Eq. 8):

Y = Bo + BaXy + PoXo + ..+ PrXim + &, (8)

where Bo — free term; B, — values of the coefficients of influence of each
specific factor on the final result; X, — quantitative value of the factor.

The result is a regression equation:

Y =-1341024,7002 + 110,5904 X, + 3638,9134 X, —
—2518,0966 X3 — 7304,7214Xa.
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Table 2
Data from the monitoring of KNUTD Building No.4 in 2020
S s| 6| =| 2| 2| > 8|E| & €| €
Parameter = = 3 S | S S = 2| o 2 o ]
s | 8| = | < = 2l 2] 2| 8] 3| 8
o uw g1 9| 2| A&
Electricity
consumption, [1868081603391141634 9725056985 | 35941 | 22192 | 43904 | 58684 [122035173193211063
kWh
Heating 31 | 29 |31 | 28| 0| 0| 0| o | 5 |3 |3 /|a3a1
period, days
Egrfonneh 4251142754268 4272| 427 | 425 | 422 | 424 4183|4212 423 5| 427
Average air
temperature, |-12,9| 6,8 | 22 | 6,2 |16,09| 26 | 283|265 | 174 | 1,2 |-115|-671
C
Average
durationof | o e 95 | 114|142 | 164 | 183 | 174 | 152 |1252|1021| 8 | 6,36
daylight
hours, h

To assess the quality of the resulting equation, calculate for each month and
calculate the variance as a percentage. The results of the calculation are
presented in the Table 3.

Results of calculations of energy consumption
in building No.4 of KNUTD in 2020

Table 3

Actual electricit Estimated electricit Deviation, L
Month consumption, kV\Bllh consumption, kWhy kWh Rejection, %
January 186808 189573,69 2729,69 1,46
February 160339 167838,34 7499,24 4,67
March 141634 137347,22 4286,77 3,02
April 97250 97200,84 49,15 0,05
May 56985 59958,95 2973,95 5,21
June 35941 33519,82 2421,17 6,73
July 22192 22582,19 390,19 1,76
August 43904 39211,83 4682,16 7,79
September 58684 61524,31 2840,31 4,84
October 122035 123554,43 1519,44 1,24
November 173193 167975,65 5217,35 3,01
December 211063 201766,60 9296,39 4,40

The actual and estimated energy consumption data are also presented as a
graph in Figure 2.
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Figure 2. Schedule of actual and estimated electricity consumption
in building No.4 of KNUTD in 2020

The evaluation shows that the deviation of the calculated electricity
consumption from the actual electricity consumption in the peak values does not
exceed 7.8%, and the average deviation is 3.68%, which is a good indicator of
the accuracy of the model. Due to the high accuracy of the model, knowing the
values of the coefficients, it is possible to construct a sufficiently accurate
forecast of energy consumption.

The energy profile of KNUTD buildings is defined as follows: the total
investment is evaluated against the national average (100%); expenses and
profits are evaluated against the invested funds or the obtained effects over the
whole life cycle of the building. Energy consumption is assessed similarly. The
best results correspond to passive house or zero energy consumption standards.
The quality control assessment is based on a given degree of quality control
during the construction of the house. A high rating can be obtained if a building
inspection has been carried out or is planned, but the highest rating is given if, in
addition to the building quality check, an energy certification by an independent
company has also been carried out. The parameters of the building are
characterised by numerical values. Thermal insulation of the roof, walls and
floor is assessed by measuring the thickness of the thermal insulation material in
centimetres. The thermal conductivity of windows is indicated by the heat
transfer coefficient. The air permeability of the building is determined by the
degree of compaction. To assess energy systems, the ventilation system and its
energy efficiency, heating and cooling systems, and the use of renewable energy
for heat and electricity are analysed. The results of the cluster analysis of the
energy efficiency status of the 15 KNUTD buildings for the 16 assessed
indicators are shown in Figure 3.
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Source: calculated from expert assessments.
Figure 3. Results of a cluster analysis of the energy efficiency status of
KNUTD buildings (STATISTICA10 listing)

The data in Fig. 3 confirms the fact that all KNTUD buildings can be
divided into 3 classes (clusters) according to the level of energy consumption
and energy efficiency achieved. The definition of the objects that fell to each of
the obtained clusters is given in Fig. 4-6. The first cluster includes the buildings
of the academic building Nel (B1) and the academic building Ne4 (B4) (Fig. 4).
These objects are characterised by a rather high level of energy consumption.
Members of Cluster Number 1

and Distances from Respective
Cluster contains 2 cases

Distance
B1 | 11353,5?!
B4 | 11353 57

Source: calculated from expert assessments.
Figure 4. List of KNUTD buildings in cluster 1
(High level of energy consumption)

The second cluster includes buildings of the academic building Ne 2 (B2),
the academic building Ne 3 (B3), the academic building Ne 2 (B2), dormitory
Ne 2 (B9), dormitory Ne 3 (B10), dormitory Ne 4 (B11), dormitory Ne 5 (B12),
dormitory Ne 6 (B13), dormitory Ne 7 (B14), dormitory Ne 8 (B15) (Fig. 6).
These facilities are characterized by an average level of energy consumption.
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Members of Cluster Mumber 2
and Distances from Respectiv
Cluster contains 9 cases
Distance

B2 | 4?5.95!
B3 73118
B9 2234 42
B10 232899
B11 538,98
B12 2307 67
B13 2161 ,33
B14 10295 95
B15 1487 .82

Source: calculated from expert assessments.
Figure 5. List of KNUTD buildings in cluster 2
(Average energy consumption)

In the third cluster were the buildings of Training Building 5 (B5), Training
Building 8 (B6), Building 6 (B7) and Building 7 (B8) (Figure 7).

Members of Cluster Number 3
and Distances from Respective
Cluster contains 4 cases

Distance
b5 | 1USE.91E!
E6 444 261
i 231,782
=t 378,972

Source: calculated from expert assessments.
Figure 6. List of KNUTD buildings in cluster 3
(Below average energy consumption)

These facilities are characterized by relatively low energy consumption,
which is explained by high roof, wall and floor insulation, low thermal
conductivity of windows and air permeability of the buildings. Thus, by using
cluster analysis tools it was possible to unambiguously determine the level of
energy consumption in the studied buildings and the achieved level of energy
management.

CONCLUSION.

Electricity consumption is a specific function that does not follow the laws
of normal distribution and has a significant asymmetry, which indicates that
standard statistical methods cannot be used to estimate and predict electricity
consumption. Electricity consumption depends on many factors, the influence of
which can be taken into account by a multiple regression equation. Thanks to
this equation, we can make forecasts with an accuracy of 3.68%. The modern
market offers a significant number of automatic energy accounting systems. The
existing systems have great functionality not only in the area of metering, but
also in the area of quality assessment of the consumed resource, SCADA-
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systems, as well as in the area of electronic document management and
forecasting. To date, although the market has promising accounting systems, it is
not able to meet all the individual needs of higher education institutions. The use
of an automated metering point of the university's Energy Efficiency Knowledge
Hub has enabled the energy certification and energy audit of the Kyiv National
University of Technologies and Design.
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% Percentage

COVID-19 Corona Virus Disease 2019, corona virus infection 2019-nCoV

Eq. Formula of calculation

Fig. Figures

HEI Higher education institution

HUB Common connection point

KNUTD Kyiv National University of Technologies and Design
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BACKGROUND AND OBJECTIVES.
Problems of social responsibility of
higher  education institution  gain
particular relevance not only due to
changes in the content and conditions of
its functioning, but also due to the
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tenets of higher education institutions'
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to its stakeholders.
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products, using a common innovation
infrastructure and common rules among
system participants, oriented towards
their mutual benefit.

CONCLUSION. The identified close
relationship between the concepts of
ecosystem, innovation ecosystem and
business ecosystem made it possible to
propose a model of innovative
educational  ecosystem of  higher
education institution as a complex self-
organizing, self-regulating and self-
developing system. The provisions on
the need to integrate the principles of
corporate social responsibility and the
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INOCTAHOBKA MPOBJIEMU TA
3ABJJAHHS. Tlpo6iemu coriaibHOT
BIJIITOBIJAJIHOCTI BUIIIO1 IIIKOJIHA
Ha0yBalOTh 0COOJIMBOI aKTyallbHOCTI B
3B'SI3KY HE TUIBKHU 31 3MIHOIO 3MICTY Ta
yMOB 11 (YHKI[IOHYBaHHS, ajie 1 3
TpaHchopmalliero 0araTtbox OCHOBO-
MOJIOKHUX ~ TOCTYJaTiB  AISUIBHOCTI
3aKjajiB  BUIIOI  OcBiTH. TicHui
B32€MO3B'SI30K MOHATH «KOPIOpPATUBHA
corlajabHa BIJINIOBIIAJILHICTE) 1
«OCBITHSI Oprasizaiisi» MpOSBISETHCS
SK BIANOBIIAIBHICTE JCP)KaBU 3a CTaH
CHUCTEMH OCBITH B KpaiHi Ta BiAMOBI-
JaJbHICTh OCBITHBOI Oprasizamii 3a
SKICTh OCBITH TIepe ii 3aIlikaBJIeHUMH
CTOPOHAMHU.

METOIM. HocnimkeHHs Ga3zyBaiocs
MPUHITUIIAX KOPIOPATUBHO-COIIAIBHOT
BIIMOBIJANBHICTIO, TEOpPii  CTaJIOro
PO3BUTKY, TE€OPIi 3al[IKaBICHUX IPYII.

PE3YJIBTATHN. 3anponoHOBaHO
MOJIEJIb  1HHOBAIIWHOI €KOCHUCTEMU
3aKJIamy BUIIO1 OCBITH, 10
MPECTABIISIOTh co0o1o HOBY

OpraHizaliiiHy IUTICHICTh 1 Cy4acHHH
croci0 BUPOOHHMIITBA 1HHOBAIH, IO
peani3yeThcsl B paMKax JUHAMIYHOTO 1

nedazoziuna axkaoemisiy Xapxiecokoi obnacHoi paou,
Xapxis, Ykpaina

aJalITUBHOTO MEXaHi3MY, SKUN
CTBOpIOE, TeHepye 1 TpaHchopMye
3HAHHS B 1HHOBALIMHI MPOIYKTU MpHU
BUKOPUCTAaHHI YYaCHHUKAMH CHCTEMH
3araJiIbHO1 1HHOBAIIHHOT
1HDpaCTPYKTypH Ta 3arajibHUX
MpaBujl, OPIEHTOBAHUX HA OTPUMAaHHS
HHUMHM B3a€EMHHUX BUTO]I.

BUCHOBKMW. Bussienuili TICHUH
B3a€EMO3B'SI30K  MOHSITh E€KOCHCTEMH,
IHHOBAIIHOI E€KOCHUCTEMH 1 OIl3Hec-
E€KOCHUCTEMH JO03BOJIMB 3alPOTIOHYBATH
MO/I€JIb IHHOBAIIHHOT ~ OCBITHBOI
€KOCHCTEMH 3aKJIaJly BHIIOI OCBITH SIK
CKJIaJIHOI CHCTEMHM, SKa CaMOOpraHi-
3Y€ThCS, CaMOPETYJIIOEThCA 1 camo-
po3BuBaeTbcs. OOIpyHTOBAHO MOJIO-
KEHHSI TPO HEOOXIJHICTh i1HTerpari
MPUHITUIIB KOPIIOPATUBHOI COIIAIBHOT
BIJINOBIJIAJIHOCT] 1 MPUHUHUIMIB (PYHK-
I[IOHYBaHHS 1HHOBALIIMHUX €KOCHUCTEM,
BIIPOBA/PKYBAaHMX B 3aKjajax BHIIO]
OCBITH.

KJIFOYOBI CJIOBA: xopnoparuBHa
collajgbHa BIAMNOBIIAIBHICTE, 3aKJIamg
BHINIOI OCBITH, €KOcHucTema, Oi3Hec-
CKOCHCTEMa,; IHHOBaIliiHa €KOCHCTEMa
3aKjaay BUIIOT OCBITH.
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INTRODUCTION.

Problems of social responsibility of higher education institution become
especially relevant due not only to changes in the content and conditions of its
functioning, but also due to transformation of many fundamental postulates of
higher education institution (HEI) activity. The specificity of the principles of
social responsibility of higher education institution is largely determined by its
dual role in the market. On the one hand, HEI as a social institution performs the
functions defined for it by the state, and its social responsibility fully depends on
the standards and regulations established by the state, the level of development
of public administration system (Savitska, 2015). The main criteria for effective
implementation of this policy are the quality and accessibility of education; the
demand for university graduates in the labour market; the demand for scientific
research carried out within the higher education system; ensuring state
guarantees of human rights and freedoms in education, freedom to choose the
form and place of study; guarantees of adequate living conditions for students,
including international students, with appropriate stipends; formation of a
socially active personality (Gudzinski et al., 2013).

The HEI is responsible to the state for the results of its activities as a social
institution serving as an instrument of inheritance of culture, aggregate social
experience, their transmission from one generation to another and fulfilling the
social order of society, its various social groups (including students themselves,
their parents, employers) to implement an effective system of continuing
professional education (Grishnova et al., 2014). They are based on the
methodological principles of higher education (Grischenko et al., 2015), on the
key principle of recognising further vocational education as a catalyst for
renewal processes, on the methodology and tools of anticipatory education
(Osaulenko et al., 2018).

The state also has an obligation to the higher education institution to
comply with the principles of state policy and legal regulation of relations in the
field of education, to carry out qualitative and effective legal regulation of
relations in the field of education and to guarantee the right of every person to
education (Sandul, 2015). On the other hand, as a full-fledged participant of
market relations and an independent economic entity, HEI imposes on itself
voluntary responsibility to employees, service consumers, partners, public
(Yakovenko et al., 2011). Social responsibility, unlike legal responsibility,
implies a certain level of voluntary response of an organization to real social
problems. In general, it is about rethinking the role of higher education
institution in the development of socio-economic space (Shevchenko, 2016).
With the rapid development of information and communication technologies
and the digitalisation of systems and resources for use in HE, there is a
rethinking of the learning process itself, developing new concepts and
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paradigms for HE, based on the assumption that nowadays, a time of extensive
use of ICT and cyber services that define new types of integrative relationships
and interactions, the main overarching construction that defines learning is the
environment (Sarioglo, 2016). This approach, in turn, makes use of the basic
assumptions inherent in natural (and artificial) ecosystems (Timchenko, 2018).

The aim of the study is to form and adapt proposals to improve the program
of social responsibility development of educational ecosystem of higher
education institution under conditions of structural-innovative transformations
on the basis of analysis of theory and practice of corporate-social responsibility
implementation in higher education institutions. The research was conducted in
2020 on the basis of data of Kyiv National University of Technologies and
Design.

MATHERIALS AND METHODS.

Literature review.,

Transformation processes in the research and education sphere
predetermine the necessity to develop the system of research and innovation
management in universities and to form their innovation ecosystems. HEIs
conducting research in the field of innovation management link research, design,
educational activities and business in a common network of cooperation in order
to influence the formation of a complex ecosystem of knowledge and its
effective use. The concept of ecosystem was introduced into science by the
English botanist A.G. Tansley in 1935 to refer to any set of organisms living
together and their environment (Tansley, 1935). In this regard, the relevant idea
of the educational approach is that new types of relationships and interactions in
the educational system are shaped by the educational environment, which is
constantly changing in line with scientific and technological (technological)
advances (Mercan et al., 2011). It is necessary to systematize the interpretations
of "ecosystem", "entrepreneurial ecosystem", "innovation ecosystem", "business
ecosystem" (Table 1), which allows to clarify the essence of these concepts, to
consider individual elements of ecosystem.

Table 1
Interpretations of the categories "‘ecosystem"’, "‘entrepreneurial

ecosystem'’, "'innovation ecosystem', ""business ecosystem

Definition | Sources

""Ecosystem"’

A single natural complex formed by living organisms and their habitat|O. Gudzinski,
(atmosphere, soil, water, etc.), in which the living and non-living|T. Gurenko, 2013
components are linked by the exchange of matter and energy.

Energy exchange system, interconnections between its participants.|E. Ugnich,
Applying the concept of ecosystems to problems of the innovation process | M. Izotov,
reveals their causes, as well as modelling perspectives I. Voloshchenko,
2015
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End of table 1

Definition

Sources

Any community of living beings and its habitat combined into a single
functional unit based on interdependence and cause-effect relationships

J. Moore, 1998

A concept describing the evolution of the nature of interactions of
economic agents, the patterns of their innovation activity and their
relationship with the operating environment

B. Mercan,
D. Goktas, 2011

""Business ecosystem'*

The notion of an ecosystem is closely related to that of a business model,
as it recognises the need to move beyond the boundaries of the focal
organisation and adopt a more systems perspective that emphasises
interdependence and complementarity between the organisation and third
parties in order to properly understand how value (and value) is created.
However, unlike the business model, the ecosystem is not tied to the
parent organisation; different organisations can use the same ecosystem,
even with very different business models

D. Timtchenko,
2020

Systemic dynamic and co-evolving communities composed of diverse
actors creating and gaining new content through both interaction and
competition. Formed at the intersection of technology, open standards and
architecture, providing a platform for industry development

H. Savitska, 2015

A set of conditions that enable successful creation and development of
organizations; a key feature of such an association is self-organization

A. Grozin,

N. Tretiak,

H. Sarukhanyan,
2016

A set of production, innovation infrastructure and external environment

A. Shilyaev, 2013

A system where products and services connect to platforms which in turn
can integrate with other platforms or services

M. Sandul, 2015

A dynamic economic model of the complex relationships formed between
actors whose activities are related to the realisation of entrepreneurial
ideas

O. Geshko, 2017

""Innovation ecosystem"’

An entrepreneurial (innovation) ecosystem is a set of conditions for the
successful creation and development of an organisation. The key feature of
such an association is self-organisation. Such an ecosystem can consist of
four main components: the idea, the entrepreneurial expertise, the funding
source and the community that brings them together into a coherent whole.
Any entrepreneurship is inherently innovative, as it is focused on the
constant search for new, more efficient ways to organise activities.
Innovation, therefore, is about finding, activating, developing and managing
resources and is inherent in the entrepreneurial activity itself.

A. Grozin,

N. Tretiak,

H. Sarukhanyan,
2016

A variety of entrepreneurial (innovation) ecosystems are mobile
ecosystems (or ecosystems of mobile technologies), which may include
developers of information product (mobile platforms, management
security systems, business service applications, etc.), manufacturers and
suppliers of devices, consulting and integration services, users
(consumers), etc., and all participants (partners) are linked and the
association functions on a mutually beneficial (for all participants) basis.

1. Moshkin, 2009.
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End of table 1

Definition

Sources

A set of relations between the subjects of the innovation process for the
purpose of commercialisation of innovations. This is an open system,
which has a certain place in the larger ecosystem, where the partnership
relationship with the university is formed. The innovation ecosystem is
based on the principle of interaction between the competencies of its
participants.

E. Ugnich,

M. Izotov,

I. Voloshchenko,
2015

A structure, arrangement, set of elements, a part of the institutional
environment that provides the conditions for the organization of
innovation activities in different areas of the economy

J. Deborah, 2011

A community based on both formal and informal relationships between its
participants, the purpose of which is cooperation for the exchange,
distribution and dissemination of knowledge and its transformation into
commercial innovative products

L. Yakovenko,
O. Pashchenko,
2011

A dynamic economic model of complex relationships formed between
actors or organisations whose functional purpose is the development of
technology and innovation

H. Chesbrough,
2011

A set of virtually "greenhouse” conditions that will ensure the successful
creation and sustainable development of small venture capital ventures

1. Osaulenko,
2018

A complex self-organizing system based on the relationships between the
elements of the innovation infrastructure.

0. Grishnova,
S. Bekh, 2014

Integral characteristic of the quality of the environment of innovation

H. Savitska, 2015

activity, determining the level of favourable (or unfavourable) existing
conditions affecting the efficiency of innovation activities

1. Osaulenko,
2018

IES is a self-organising, self-regulating, self-developing open system
characterised by the input flows of ideas, costs, people, information, other
resources; its functionality can be described as a set of functions and
assignments (search for investors, exchange of ideas and critique of ideas,
commercialisation of innovations, creation of functional structures that
will implement these innovations).

The term "business ecosystem” was coined by J. Moore (1998).
M. Rothschild has applied biological concepts to real economic phenomena,
using the concept of an "ecosystem™ and setting up his approach in a separate
line of research, bionomics. Moore defines a business ecosystem as an economic
community made up of a collection of interlinked institutions and individuals.
A. Tansley (2019) shifts the focus from interactions within the business
ecosystem to the decentralized decision-making and self-organization of such
systems, treating them as extended systems of complementary organizations,
communities of customers, suppliers, lead producers and other stakeholders,
financial communities, trade associations, trade unions, government and quasi-
public institutions that are centered around a key product. In our view,
ecosystem equilibrium can be used as one of the key criteria for delineating and
studying business ecosystems, which will allow to separate business ecosystems
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from various forms of associations of organisations that are temporary and non-
systemic in nature. The equilibrium of the business ecosystem can also be used
as a key criterion in assessing various types of regulatory effects, consequences
of management decisions, which will make it possible to analyze their impact
not only on key stakeholders, but also on all elements of the system. The
concept of innovation ecosystem was proposed by H. Chesbrough (2003). It
offers a tool for creating an environment that enhances the competitiveness of
organisations in national and regional economies. At the heart of the concept is
the notion of innovation as a process of transforming an idea into a marketable
product or service, which requires the collective efforts of multiple actors:
manufacturing companies, universities, research companies, venture capital
funds. Participants of open IES purposefully use flows of incoming and
outgoing knowledge in implementing the innovation process, thereby
accelerating internal innovation and expanding markets for its external use.

Method description.

The study was based on the principles of corporate social responsibility,
sustainability theory and stakeholder theory. The main methods of scientific
research were: comparison, analysis, synthesis, historical and logical,
retrospective, dialectical, structural and functional, comparative, systemic,
statistical. The authors analyzed and studied the profile, periodicals and
magazines, Internet-portals, monographic publications on social responsibility
of business and higher education.

RESULTS AND DISCUSSION.

Here is the definition of the university ecosystem provided on the official
website of the Massachusetts Institute of Technology http://web.mit.edu/: "The
university ecosystem is an innovation system, the elements of which are a
marketing centre, a business incubator, a technology base, a centre for
verification of conceptual technological solutions”. In our opinion, the scheme
of interaction between the subjects of the MIT ecosystem somewhat violates the
logic of the implementation of this process. We believe it is possible to improve
the mechanism of interaction between its participants by adjusting the following
key points: the startup community should submit information about startup
projects to entrepreneurial contests; entrepreneurial contests should select the
best projects; based on the corporate investment programme, information about
the project should be communicated to corporate investors (venture capitalists,
direct investors and accelerators) about the possibility to invest money in this
project; the role of business school and education and corporate investors, which
will enable the startup community to generate new ideas based on the
knowledge gained, and corporate investors to understand where the prospects
for investing their funds are better.

The proposed HEI ecosystem model is shown in Fig. 1.
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| E-learning

Creation of an innovative

Self-organisation > | product a_nd_its _
commercialisation

Implementation of
corporate social
responsibility
(codes of ethics)

Self-regulation

A 4
A 4

Ecosystem

Advancing education

Self-development >

| Motivating intellectual
Source: proposed by the author. work
Fig. 1. Model of an innovative educational ecosystem
in a higher education institution

The main characteristics of the proposed educational model of the
university ecosystem:

-a closed and complete cycle of training in project-innovation
management, starting from entry at the stage of applicants (schools) to graduates
(teams or managerial leaders capable of managing a team (creative team leader,
technical director of an innovation project);

- the transversal and interdisciplinary nature of the educational model, both
vertically (learning through all levels of training) and horizontally (students,
faculties, research centres and university innovation environment are
involved/involved);

- interdisciplinary nature of the educational model due to: (1) inclusion of
students, including undergraduates, in project activities of different training
areas (engineer with knowledge of technology features, lawyer, managerial
manager, marketer, economist, etc.); (2)use of interdisciplinary projects
obtained / formed by centres of excellence, interdisciplinary research
laboratories in teaching and practice;

- the learning process allows proper and consistent formation of a set of
competences in the field of innovation-project management;

- practice-oriented through the involvement of future specialists,
undergraduates, young researchers in real science and technology (innovation)
projects.

There is an obvious need for gradual involvement of students in the
innovation ecosystem environment. But only with the involvement of other
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participants in the ecosystem will the innovation ecosystem be able to function
fully and, most importantly, through the chain "basic research — applied research
— development — production of innovative products™, fulfill its main goal — to
commercialize the innovative product, bringing it to the end consumer.

CONCLUSION.

Increased attention to the problems of social responsibility of HEIs requires
defining new strategic priorities of higher education system actors, taking into
account the interests of all their partners and stakeholders. Development of the
triad relationship "state — university — (employees and students)" as a basic
element of socially responsible university is possible only in case of forming a
qualitatively new innovative culture of university based on social responsibility
and innovative activity of teachers, students and all employees. At the same
time, corporate social responsibility is interpreted in two aspects:

- as a philosophy of university behaviour in society, a fundamental concept
of relations between the organisation and other entities (as social groups),
individuals, specifying the goals, principles, methods, tools used by the
university to meet the needs and expectations of its stakeholders, determining
the possibility of ensuring sustainable development given the limited resources
and organisational capabilities available;

- as a systematic and multidimensional activity of HEI that affects the
quality of life of society members through the consistent implementation of
economic, social, environmental measures aimed at meeting the needs and
expectations of stakeholders.
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METO/IH. 3anponoHoBaHa cucreMa
napameTpiB 1 KpUTepiiB MOKJIAJE€HO B OCHOBY
aHKeTyBaHHS (13 3aCTOCYBaHHSM METONY
aHaJi3y iepapxiif), IpOBeEHHS OLIHKU CTaHy
iH(opMaIiifHOTO 3a0e3MeUeHHs] COIllaIbHOT
BiJIMOBIAAILHOCTI Oi3HECY Ha MiJMPHUEMCTBAX
Kwuiscekoro periony (Ykpaina).
PE3YJIBTATU. CdopMoBaHO  KOHIEN-
TyaIbHUN MIIXiJ 10 PO3BUTKY COIAaIbHOT
BIJIMOBIJAJIbHOCTI Oi3HECY, B OCHOBY peali-
3amii SKOro IMOKJIaJeHO PO3pOOKY METOAMY-
HUX OCHOB 3a TpbOMa HampsiMkamu. [lepimit
HaIpsiIM peaii3oBaHUil 3a JAOMOMOIOI0 ajar-
Talii MOJIO)KeHb MIKHApPOJHUX CTaHIApTIiB
comianpHOi  BiAmoBinanbHOCTL.  Jpyruit
HaMpsIMOK TIPE/ICTaBIEHO PO3POOKOI0 Mexa-
HI3MY (OpMyBaHHS MeXaHI3My (OpMyBaHHS
iHdopmariifHOTO 3a0e3meueHHs] COIialbHOT
BIJIMOBIIAJTILHOCTI Oi13HECY, KWK 3a0e3neuye
3 OJHOro OOKYy MOHITOPUHI B 3JiHCHEHHI

ouzauny, Kuis, Ykpaina

OLIIHKM SIKOCTi iH(opMamiiiHoro 3abe3mne-
YEeHHsI COIIaJIbHOT BiAMOBIJANBHOCTI Oi3HEcCY,
a 3 IHIIOTO — ONTHMI3alLi0 Mporecy Gpopmy-
BaHHs 1HQOpMaIli MpPO COIialbHy BiANOBI-
JMATBHICTD IIPUEMCTBA IS 3aIliKaBICHUX
ctopid. Tperiii HampsM KOHIIENITYaJlbHOTO
HiAXO0ly peani3oBaHO B POOOTI 3a JAONOMO-
roto (popMyBaHHs B3a€MO3B'A3KY MOKa3HUKIB
¢dinancoBoi 1 comianbHOI 3BITHOCTI, IO
CIpHsi€ TOCTIAOBHOMY PO3KPUTTIO 1H(pOpMa-
1ii HeiHAHCOBOTO 1 (PIHAHCOBOTO XapakTepy
B COLIaJbHINA 3BITHOCTI I 3alliKaBJIEHUX
CTOpiH, sike B ymoBax mannemii COVID-19
HaOyBa€ 0cOOIMBOI 3HAUYIOCTI.
BUCHOBKMW. ®opmyBanHsa 1H(pOpMAaILii-
HOTO 3a0e3leyeHHs COoIiajlbHOl BiAIOBITAIE-
HOCT1 Oi3HeCy CliJl pO3MJISiaTH SIK CYKYII-
HICTb TPbOX OCHOB: TE€OPETUYHOI, CTPYKTYp-
HOi Ta mpouecHoi. Peamizamis MexaHIZMy
COpsMOBaHa Ha YHi(iKalilo CTPYKTYpH 1
3MICTY COIllaJIbHOT 3BITHOCTI Ta 3aJI0BOJICHHS
iHpopManiiHUX MOTped 3aliKaBIEHUMH CTO-
pOHaMH, peai3allilo MbKHAPOJIHUX CTaHaap-
TIB COLIaNBHOI BIJMOBIAANBLHOCTI Oi3HECY,
3aCHOBAaHMN Ha pe3ynbTaTax OLIHKH iX
MOJIOKEHb 1 PO3BUTKY TEPMIHOJIOTIi OCHOB-
HUX KaTeropil «BIAKPUTOrO CYCHUIbCTBAY.
Peanizaiiiss METOJUYHOTO MiIXOy AO3BOJIUTH
chopMyBaTH MPIOPUTETH PO3BUTKY MIIIPU-
€MCTBAa B yMOBax COIaJIbHOT BiAMOBigaIIb-
HOCTI Oi3HECy, MIHIMI3yBaTH KOHQIIKTH
3alliKaBJICHUX CTOpiH 1 3a0e3neuuTsh hopmy-
BaHHS B3a€MO3B'A3KY MOKa3HUKIB (P1HAHCOBOT
1 coliaabHOI 3BITHOCTI.

KJIFOYOBI CJIOBA: couianbHa BiAMNOBI-
nanbHicTh O6i3Hecy; COVID-19.
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INTRODUCTION.

The development of socio-economic relations in Ukraine leads to the need to
adapt the functioning of enterprises to modern economic conditions (Bay et al.,
2011). The activity of any enterprise relies on the readiness of society to develop
this kind of activity (Baiura, 2009). In order to have constant public support,
enterprises need to carry out certain social activities (financing of charitable
projects, social protection of employees, taking care of the environmental
situation) (Voronchak, 2009), thus emphasizing their social importance (Berezina,
2016). Achieving a balance of economic and social goals of the enterprise
(Gerasimchuk et al., 2014) is the basis on which the process of development of
socially-oriented economy in general and social responsibility of business in
particular is based (Boretska, 2013). This problem should be considered from the
perspective of improving both the areas of social responsibility (Getman et al.,
2006) and their information support to improve the performance of enterprises
(Butko et al., 2010). The relevance of the research topic is determined by: the
need to study stakeholders' needs for information on social responsibility of
business (Gogulya et al., 2008); development of scientific and methodological
approach to implementation and testing the provisions of international standards
of social responsibility of business (Hetman et al., 2014); formation of directions
of social responsibility of enterprises and development of appropriate information
support (Schaefer et al., 2014).

The aim of the study is to comprehensively address the development of
corporate social responsibility in an entrepreneurial environment in the context
of COVID-19 pandemic prevention. The study was conducted in 2020 based on
data from the Kyiv region (Ukraine).

MATHERIALS AND METHODS.

The following general scientific and special methods were used to achieve
the set goal and to solve the relevant tasks: analysis and synthesis, induction and
deduction — to study the conceptual framework; institutional approach — to
improve the hierarchical structure and content of the elements of social
responsibility of business; comparative analysis and questionnaires — to study
the experience of global companies and domestic enterprises in social
responsibility; logical — to study the modern process of information formation;
and methodological approach — to study the process of social responsibility
formation. The data were processed using a personal computer using the
EXCEL for Windows package.

RESULTS AND DISCUSSION.

The study of the role of the institution of social responsibility of business in
the entrepreneurial environment, which consists in the formation of norms of
behaviour (the so-called "rules of the game™), allowed to improve the
hierarchical structure and content of the elements of social responsibility of
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business, whose interrelation and interdependence underlie the coordination of
the interests of stakeholders in the entrepreneurial environment (Figure 1).

Social action package

The set of organisations that structure
the relationships within an institution

Institute for Social
Responsibility in
Business L PP PP PP PP PP PP PR PR

A set of roles and statuses of actors

Source: Boretska (2013).
Fig. 1. Hierarchical structure of the elements of the institution
of social responsibility of business

It has been established that international standards for social responsibility
of business are aimed at the development of social responsibility practices both
at the enterprise level (as instructions) and at the national, international level (as
regulatory documents). Coverage by international standards of all areas of social
responsibility of business, as well as the commonality and unity of the
recommendations that they present, should be based on the necessary
information support of social responsibility of business. Interpretation of the
essence of social business responsibility in the conditions of modern business
environment development is the basis for development of the conceptual
approach to development of social business responsibility (Figure 2).

In order to form directions for improvement of methodological foundations
for development of social responsibility of business, its current state at the
enterprises of Kyiv region (Ukraine) was studied by means of questionnaire
survey. This made it possible to identify and systematise the problems of
business entities in the implementation of social programmes (activities,
projects) and the formation of reporting information. It was found that the main
problem is the lack of a mechanism for the formation of information provision
of social responsibility of business in the enterprises of the region. The survey
involved 17 enterprises (405 respondents) from different sectors of the
economy: trade, metallurgy, mechanical engineering, chemical, light and food
industries. The respondents included: heads of departments and services
(63.9%), leading specialists (24.9%), and employees of departments and
services (11.2%).
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SOCIAL RESPONSIBILITY OF BUSINESS is a form of organisation of '
business entity activities, which is conditioned by a set of norms, values, procedures
and principles, as well as the availability of material and other resources, which

"' together ensure the satisfaction of interests of all stakeholder groups on mutually

,"' beneficial terms in order to achieve both economic and social results

/ |

' Provisions of international

standards for social business
responsibility

Challenges for the / A \ Challenges in generating
development of social information on corporate
responsibility in business social responsibility

4
Information support for socially responsible business — a set of reliable,
timely and complete information on the implementation of social programmes

and activities

[
Adapting the provisions of international standards for social business
responsibility

[ |
The building blocks of

) } Ways of implementing the
the conceptual approach ’\q ’/_‘ a conceptual approach

- improvement of the structure of the
institution of social responsibility of
business;

- formation of areas of social responsibility

of business and improvement of their
information support;

- implementation of the provisions of
international standards of social business
responsibility;
- implementation of a mechanism for the
formation of information support for social
responsibility of business;

- formation of the structure and content of

- establishment of a link between financial
t | social reporting and social reporting indicators

. ) Ensuring a conceptual 4
4 '/‘ approach \

organisational,
\ methodological; i
' technical.

Source: (Butko, 2010; Getman et al., 2014).

Fig. 2. A conceptual approach to the development
of corporate social responsibility

The formation of the areas of the social responsibility of business is based
on the monitoring of the implementation of social programs and activities of the
enterprises in the Kyiv region (Ukraine): 58.82% of the surveyed enterprises
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regularly conduct activities in the field of labor protection; 52.94% implement
social programs for clients to protect their interests; 64.71% are actively
involved in training their employees through training courses by themselves or
with the help of outside organizations; 29.41% conduct activities related to the
improvement of the environmental protection. It has been established that the
formation of information support for social responsibility of business should be
based on object-subject approach, which is considered by the author as a set of
sequential actions for the formation of objects, subjects and information about
social responsibility. Parameterization of the elements of information support for
social responsibility of business served as the basis for improving the
methodological approach to assessing the state of information support for social
responsibility of business (Figure 3).

Financial and banking services
Production of industrial goods

Trade

Others (mass media, consulting, hotel...
Construction

Production of consumer good
Communication

Agriculture

Household and communal services

Transport

0 10 20 30 40 50 60 70 80 90 100

Source: compiled by the author on the basis of survey data and the Ukrstatistika website.
Fig. 3. The state of information support for social responsibility
in businesses in the Kyiv region (Ukraine)

The results of the assessment showed that the majority of surveyed
enterprises of Kyiv region have medium and low level of information support of
social responsibility of business, which served as the basis for improvement of
methodological framework of formation of information support of social
responsibility of business. The essence of the proposed methodological approach
to the implementation of the provisions of international standards of social
responsibility of business lies in the possibility of formation of enterprise
development priorities in terms of business socialization, which will minimize
stakeholder conflicts. The implementation of the methodological approach is a
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set of measures of theoretical and practical nature aimed at the formation of
relevant results and carried out within the framework of the identified areas. The
implementation of the mechanism for the formation of information support for
social responsibility of business helps stakeholders to obtain necessary and
sufficient information for making managerial decisions and allows the
unification of the structure and content of social reporting, which was developed
by the author. The content of the sections of social reporting allows to meet the
information needs of all stakeholders to the maximum extent, and also fully
demonstrates the results of the social activities of the enterprise.

The results of the study of the stages of social reporting are the basis for the
regulation and unification of the process of formation of information support for
social responsibility of the business. The author has developed an internal
corporate standard "Information support of social responsibility of business”
(Table 1).

Table 1

Structure of the internal company standard **Information support

for corporate social responsibility™

1. |GENERAL PROVISIONS
(purpose, objectives, basis for development, scope, duration, etc.)

N

BASIC TERMS AND DEFINITIONS

3. |[CONTENT OF THE INTERNAL COMPANY STANDARD
(factors influencing the development of a methodology, principles and stages of
development of a methodology, elements of a methodology)

4. |APPLICATIONS

(periodicity and technique of formation of information, route maps of information flows,
methodological recommendations for interrelation of indicators of social and financial
reporting)

The main feature of the standard is the comprehensiveness in addressing
organisational, methodological and technical issues in the formation of
information support and the unification of approaches to the procedure for
reflecting information on social responsibility and the relationship between
financial and social reporting indicators.

CONCLUSION.

The study of the essence of the institutional approach and peculiarities of
its application to the study of social responsibility of business, allowed to
improve the hierarchical structure and content of the elements of the institute of
social responsibility of business. The hierarchical structure is based on the
elements of social responsibility of business, aimed at the formation of norms of
behavior in the business environment, based on the interests of enterprise
stakeholders. The directions of improvement of methodological foundations for
the development of social responsibility of business were preceded by the
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assessment of its current state in the enterprises of the region, which allowed us
to identify and systematize the problems of business entities in the
implementation of social programs (activities, projects) and in the formation of
reporting information (internal analytical reports, social reporting). An approach
to the formation of information support of social responsibility at the enterprise
was developed, the practical implementation of which was reflected in the
development of an internal corporate standard "Information support of social
responsibility of business". The main feature of the standard is its focus on
regulating and unifying the approach to the formation of information support
and to the procedure for reflecting information on social programmes and
activities and the relationship between financial and social reporting indicators,
which will optimise the process of making managerial decisions concerning the
social responsibility of the enterprise.
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BACKGROUND AND OBJECTIVES. The
transition to a digital economy as a vector for
the development of multiple social
institutions is forced to shift towards multi-
dimensional integration. As a consequence,
for a modern university, innovative activities
are no less important than educational ones.
At the same time, the key resource in the
process of generating innovative solutions is
the human resource. The multidisciplinary
orientation of universities allows combining
specialists with unique competencies in a
single environment, complementing each
other and allowing to achieve a synergistic
result, and since innovation invariably
implies generation of a certain innovation, it
is this property of a university that allows us
to talk about the presence of a unique
innovative potential — human capital
METHODS. The article uses methods of
system analysis, scientific analogy and
abstraction — to study the category "human
capital”; methods of grouping and
systematisation — when systemising the main
classification features of human capital and
factors of influence on its development with
account of globalisation trends; statistical
analysis — to assess the state of development
of human capital at university; indicative
methods — when diagnosing human capital
development in globalisation conditions;
graphic methods — to visualise.

FINDINGS. The following categories were
defined: 1) "human capital” as a complex

LKyiv National University of Technologies and Design,

category, the main component of which is the
development of non-standard  human
thinking, capable of self-organization,
renewal, self-perfection and acts as an
intellectual, creative factor and a key resource
in building a socio-innovative model of
economic  development;  2) "innovative
human capital of the university in conditions
of globalization” which is viewed from an
integrated approach, with the main emphasis
on self-perfection, self-actualization of the

human  capital of the  university;
3) "innovation human capital of the
university" which is viewed from an

integrated approach.

CONCLUSION. The development of human
capital as the main condition for the
formation of the structure of economy of
innovative type, based on information and
intellectual production technologies, causes
the need to reform and improve the systemic
state policy, focused on providing the basic
conditions  for  comprehensive  human
development. It is the active impact of the
state in complex economic conditions to
increase the efficiency of human capital
development both at the macro level
(economy as a whole) and at the micro level
(university) that will improve the economic
situation in the country and enhance the
competitiveness of the national economy in
the global world.

KEYWORDS: human capital; university;
research and development work.
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IOCTAHOBKA INPOBJIEMH TA
3ABJAHHA. Ilepexin 1m0  mudpoBoi
€KOHOMIKM SIK BEKTOp PO3BUTKY Oe3miui
IPOMAaJICBKHUX IHCTUTYTIB BUMYILEHO

3MILIYeTbCs B 01K OaraTOBUMIPHOI 1HTerparii.
BHacniok 1mporo, At CydyacHO YHIBEPCHTETY
IHHOBAIliiHA [ISJIBHICTE CTA€ HE  MEHIII
3HAUYyNmOK, HDK OcBiTHA. Ilpu  1BOMY
KJIIOYOBUM PECYypCOM B paMKax MpoLecy
reHeparii iHHOBalliMHUX PINICHb € JIIOJICHKUI

pecypc.  baratompodinpHa  crpsMOBaHICTb
YHIBEPCHUTETIB JIO3BOJISIE B €IMHOMY
cepenoBumli  o0'enHyBatH  (axiBIiB, IO

BOJIOMIIOTh YHIKQJIbHUMU KOMIETEHIISIMHU, SKi
JIOTIOBHIOIOTh  OJJMH  OJJHOTO 1 JI03BOJISIIOTh
JOCSTTH CHUHEPTETUYHOTO Pe3yJbTaTy, a TaK sIK
IHHOBAIIisI HE3MIHHO Ma€ Ha yBa3i T'€HEpaIliio
NEBHOTO  HOBOBBEJCHHA, TO  caMe I
BJIACTUBICTh YHIBEPCUTETY JI03BOJISIE TOBOPUTH
NPO HASBHICTh YHIKAJIBHOTO I1HHOBAIIMHOTO
MOTEHITIaTy — JIFOJICBKOTO KaImiTaty.

METO/H. BukopucrtaHo METOAN CUCTEMHOTO
aHai3y, HAyKOBOI aHAJIOTii 1 abcTpakiii — s
JOCTIPKEHHST KaTeropii «IIOACHKUI KartiTam;
METOAM TPYIyBaHHS 1 CHUCTeMaTH3allii — Npu
cucremaTH3anii OCHOBHUX KiacH(iKaliiHUX
O3HAaK JIIOJCHKOrO Kamitamy Ta (hakTopiB
BIUIMBY Ha HOro pO3BUTOK 3 YypaXyBaHHIM
TeHACHIIH TJI00ai3allii; CTaTUCTUYHUN aHaIi3
— JUId OLIHKUA CTaHy pO3BUTKY JIOJICHKOTO
Kamnitaixy yHIBEPCUTETY; 1HAMKATUBHI METOIU —
Opy  JIIarHOCTYBaHHI PO3BHUTKY JIFOACHKOTO
KalliTally B yMOBax riobanizarii; rpagiuauii —
JUIST  HAOYHOTO BIMOOpaKEHHS  Marepiaiy;
a0CTpaKTHO-JIOTIYHUAN METO/T — TUTS
(GbOopMyITIOBaHHS BHUCHOBKIB 1 TEOPETHYHOTO
y3arajibHEHHsI pe3yJIbTaTiB.

ouzauny, Yrpaina

PE3YJIbTATH. Busnaueno Kareropii
1) «ItOACHKHUI KalliTal» SK KOMILIEKCHA KaTe
ropisi, TOJIOBHOIO KOMITOHEHTOIO SIKOi € PO3BH-
TOK HECTaHJApTHOTO MUCJICHHS JIIOJAWHU, 31aT-
HOTO JI0 CaMOOprasizaiii, OHOBJIEHHS, CaMO-
BJIOCKOHAJIEHHSI 1 BUCTYIA€ 1HTEJIEKTYaJIbHUM,
TBOPYUM UYWHHUKOM 1 KIIOUYOBHM PECYpPCOM
noOyIOBH  COIiaJIbHO-IHHOBAIIHHUK ~ MOJIeTi
PO3BUTKY  CKOHOMIKH;  2) «IHHOBaIliMHUN
JIOJCHKUN KaIliTaJl YHIBEPCUTETY B YMOBax
rimo0amizaiiii», sKa PO3TISAAETHCA 3 TO3MIIIL
IHTErPOBAHOTO MIJIXOAY, /1€ TOJIOBHUH aKLIEHT
Ha CaMOBJOCKOHAJIEHHI, caMopeaiizauii Ta
IHHOBALIMHOT Tpalli, TAM CaMUM IiJBHUIILYE
piBEHb KOHKYPEHTOCIIPOMOXHOCTI YHIBEPCH-
TETYy B YMOBaxX PO3BUTKY IHHOBAIilHO-1H(OP-
MaIliiHOI CKOHOMIKHM 1 CTBOPIOE IIIHHOCTI B
r100aabHI EKOHOMIYHIN CHCTEMI.
BUCHOBKM. Po3BUTOK JIIOJICEKOTO KaIliTary
SK TOJIOBHOI yMOBH (OPMYBAaHHS CTPYKTYpH
C€KOHOMIKH 1HHOBAIIHHOTO THITY, 3aCHOBAHO1 Ha
1HpOpMaLIfHUX Ta 1HTEIEKTyaJbHUX TEXHOJIO-
risiX BUPOOHMIITBA, BHKJIMKAE HEOOXITHICTh
MpoBeJIeHHS peOPMYBaHHSA 1 BIOCKOHAJICHHS
CHCTEMHOI JIep»aBHOI MOJITUKH, OPIEHTOBAHOT
Ha 3a0e3nedeHHst 6a30BUX YMOB JUIsl BCEOIUHO-
ro PO3BUTKY JroAuHU. CamMe aKTHMBHHUU BILIMB
JIEp)KaBU B CKIAIHUX CKOHOMIYHHX YMOBax
MiABUIIEHHS €(EKTUBHOCTI PO3BUTKY JHOJIChH-
KOro KamiTaly sK Ha MakpopiBHiI (EKOHOMIKH B
L1JIOMY), TaK 1 Ha MIKpPOpPiBHI (YHIBEPCUTETY)
CHPUSATHME TIOJIIIIEHHIO €KOHOMIYHOI CHTya-
mii B KpaiHi 1 MiIBHIICHHIO KOHKYPEHTOCIPO-
MOKHOCTI HaIllOHAJLHOI EKOHOMIKH B I100aJ1b-
HOMY CBITI.

KJIIOYOBI CJIOBA: mroacekuii  KalmiTa,
YHIBEPCUTET; HAayKOBO-JOCIITHI Ta OCIIiTHO-
KOHCTPYKTOPCBHK1 pOOOTH.
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INTRODUCTION.

The modern theory of human capital as a separate scientific direction began
to form in the second half of the twentieth century, and the following new socio-
economic conditions of economic management contributed to it (Azmuk, 2014):
considerable theoretical and methodological material in the form of human
capital concepts in world science was accumulated, which gave prerequisites for
the emergence of a new scientific direction — human capital theory (Amosov et
al., 2011); new and accelerated existing processes of humanization of socio-
economic A specific feature of today's global economy is the widespread use of
universities as drivers of innovative development (Andreychikov, 2010). The
higher education system is the foundation for building up and using the
country's intellectual potential. A competitive system of this reproduction based
on intellectual capital is necessary for effective reproduction of highly qualified
personnel (Voloshina, 2014). Intellectual capital, which includes knowledge,
professional experience, competences, and reputation level, plays a particularly
significant role in developed countries. The development and accretion of this
capital has largely predetermined the formation of the most influential and
economically powerful countries of the current era (Gvozdu, 2012). Intellectual
capital is a form of fixation, preservation, accumulation, development of human
experience: its basis is the "objectification” of human qualities and forces in the
form of means of activity and cooperation of people, as well as in the form of a
system of things, which conditions the reproduction of social life (Gorban et al.,
2013); Some scholars define types of human capital in accordance with the types
of investment in it. Thus, L. Golovko notes that human abilities can be
developed through specific activities that have investment parameters (Golovko,
2014). Investment activities aimed at creating certain groups of human
capabilities that have a capital base and are used as human capital are singled
out: pre-school and school education and upbringing; higher education; training;
professional development and retraining at work; health promotion;
development of intellectual abilities; assimilation of volumes of necessary
information in economic activity (Andreychikov, 2010). Particular attention is
paid to higher education. In terms of perspective, new trajectories, vectors set by
universities in the conditions of modern challenges become not just pointers, but
also markers, locomotives for development, the consequence of movement
along which will be the increase of intellectual capital. Against the background
of increasing competition from comfort and stability through virtualization of
everything possible, departure to social networks, the value of ideas, innovation
in the broadest sense is increasing exponentially over time. Consequently, the
question of personification of support of person's innovative potential from
centres of development of innovative activity of youth to realization of own
innovative project, which is the author's definition of the term "individual

54



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

trajectory”, is especially acute. A great deal of research has been devoted to the
development and improvement of individual trajectories of human innovative
development, but in this study, it was necessary to highlight the following
principle innovations that are eventually accumulated in the prepared and
implemented innovative projects.

The purpose of the study is to substantiate the role of human capital as a
key factor in the development of innovative activities of universities. The study
was conducted in 2020 on the basis of data from Kyiv National University of
Technologies and Design (Ukraine).

MATHERIALS AND METHODS.

Theoretical and methodological basis is provided by fundamental
provisions of economic theory, modern concepts of systems and management
theory, methodology of state regulation of human capital development and
scientific achievements of scientists on the effective reproduction of human
capital and problems of economy and national economy management. In order
to achieve the set goal and solve the set tasks, a set of principles, methods of
scientific knowledge, general theoretical, special and interdisciplinary methods
of scientific research, namely: system analysis, scientific analogy and
abstraction — to deepen the definition of the essence of such conceptual
categories as "human capital”, "investment in human capital"; functional system
method — when analyzing domestic and foreign experience of human capital
development, to build the system of indicators.

RESULTS AND DISCUSSION.

The university is a kind of foundation for the development of intellectual
capital. The university intellectual capital is used by the economic actors at the
output and is a key factor that determines the competitiveness of the country's
economy. Table 1 shows a diagram of the components of university intellectual
capital.

The development of intellectual capital in foreign practice is directly linked
to state support for research and innovation activities in HEIs, in particular R&D
funding. R&D is the most significant part of intellectual capital. Thus, through
public or private funding of R&D, it is possible to directly influence the
development of intellectual capital in higher education institutions. The
development of intellectual capital in developed foreign countries, although
there is a difference in approach, is done precisely through R&D funding, either
indirectly or directly. In the UK, funding of intellectual capital is done in a "dual
support” format. On the one hand, the government gives one-off subsidies, on
the other hand, university innovation departments fund research councils, which
then also invest in R&D on a project basis. The experience of intellectual capital
development in continental Europe can be considered on the example of
Norway. All Norwegian universities in carrying out research and training of
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scientific personnel must use the work of their graduates and doctoral students.
The specificity is that conducting basic research is not the final goal: Norwegian
universities need to achieve commercial use of the results of their inventions.
Thus, the development of intellectual capital in developed countries is directly
linked to the financing of R&D and its further commercialisation. The state
plays a central role in funding universities and, accordingly, has the main
leverage on the development of intellectual capital in them. In addition to the
state, universities are also financed by private firms, which are interested in
using the results of research activities of universities, usually in order to gain a
competitive advantage or to improve their business processes. Table 2 shows the
countries with the highest levels of investment in R&D.

Table 1
University intellectual capital scheme
University intellectual capital
Market capital Organisational capital Human capital
Consumer base of educational services Mission,  vision, goals,|Personality traits and
(capacity of consumers, their loyalty, management paradigm psychophysiological
development of relations with consumers characteristics
(participation in product and technology
development), standards of work with
consumers of educational services)
Reputation/image of the educational Level of strategic | Motivational
institution (fulfilment of obligations, management characteristics
relationships with suppliers, competitors, |Key competences and their |VValue orientations
other stakeholders) development
Uniqueness of educational products, R&D and its impact Universal
technologies, services (patent/authorship competences
rights to intellectual property) (capacity for self-
learning)
Business process methods, models and Level of financial | Corporate
technologies used in the organisation management competences
(including
knowledge
management
competences)
Organisational culture (moral values, Level of communication|The competencies of
work culture, general approach to management the post
business, attitude towards change) Human resource
management system
Strategic partners, effectiveness of Level of project | Skills
stakeholder engagement management
Organisational structure

Source: Nikiforova, 2010.

56



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

Table 2
Top 10 countries with the most investment in R&D

2018 2019
Country GDP,$ | R&D,$ |Shareof R&D| GDP,$ | R&D, $ | Share of R&D
billion billion in GDP, % billion billion in GDP, %
1. USA 19921,0 565,76 2,84 % 20458,9 | 581,03 2,84 %
2. China 24646,0 485,53 1,97 % 26223,3 | 519,22 1,98 %
3. Japan 5469,9 191,45 3,50 % 5519,1 193,17 3,50 %
4. Germany 4253,8 120,81 2,84 % 4338,9 123,22 2,84 %
5. India 10146,1 86,24 0,85 % 10937,5 94,06 0,86 %
6. South Korea | 2087,8 90,19 4,32 % 2148,4 93,46 4,35 %
7. France 2885,4 64,92 2,25 % 2943,1 66,22 2,25 %
8. Russia 4068,0 61,83 1,52 % 4129,0 61,94 1,50 %
9. Great Britain| 2926,1 50,33 1,72 % 2970,0 51,38 1,73 %
10. Brazil 3293,0 38,53 1,17 % 3375,3 39,15 1,16 %

Source: Pisarenko, 2019.

Ukrainian investment in R&D in 2019, according to the Global R&D
Funding forecast 2019, was projected at 61.94 bn dollars, which would amount
to 1.5% of GDP. Ukraine is not among the largest investors in terms of the share
of R&D spending in GDP. The average R&D expenditure in developed
countries is approximately 3% of GDP. The concept for long-term socio-
economic development of Ukraine until 2025 envisages that R&D expenditure
should increase to 2.5-3% of GDP by 2025, but compared to 2018, the share of
investment in R&D to GDP has decreased by 0.02 p.p. Thus, it seems unlikely
that an R&D investment level of 2.5% of GDP will be achieved by 2025. In
addition to the Global Innovation Index, countries are ranked according to the
Innovation Performance Index, which characterises the creation of favourable
conditions for innovation performance. On this indicator, Ukraine is in 5th place
in 2018, 6 positions higher than in 2017 (Table 3). This indicates an increase in
the efficiency of innovation activity in the country.

Undoubtedly, the stagnation of the Ukrainian economy has had a negative
impact on the possibility of reaching the level of developed countries in terms of
R&D investment. Overcoming stagnation requires modernization of the
Ukrainian economy, but the foundation of modernization is largely based on the
scientific potential generated by investment in R&D. Hence, a major
reorientation of the state budget towards scientific development by cutting
expenditures in the least priority areas is required. The most important event in
the transformational development of higher education in Ukraine came in 2003,
when the state signed the Bologna Declaration. This act is based on the
rapprochement and unification of different educational systems to create a single
educational space for different states. With the signing of the declaration, higher
education policy was oriented to the following objectives: the organization of
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the domestic education system at the first stage of two-stage educational
programmes (bachelor and master), and then the establishment of three-stage
programmes — postgraduate studies; transition to new educational standards;
development of new educational programmes; the introduction of comparable
qualifications and competences; organization of defence of graduate
qualifications instead of diplomas; use of point-rating systems Of course, the
link between intangible assets and sustainable growth is objective and has
classical examples. In Brazil, for example, intangible assets are becoming a key
success factor for sustainable growth, increasing the surplus value of the
intellectual capital of educational institutions (Fernandez, 2012). Modern
challenges shape new trajectories, the vectors set by universities become not just
signposts for people, but also markers, locomotives for development. A
consequence of moving along the trajectory of development will be an increase
in intellectual capital. Against the background of increasing competition from
comfort and stability through the virtualisation of everything possible, the
departure to social networks, the value of creations in the broadest sense is
increasing exponentially over time.

Table 3
Trends in some countries' rankings on the Innovation Performance Index
from 2010 to 2018
Country Rating according to the Innovation Efficiency Index
2010 2012 2014 2015 2016 2017 | 2018
Ukraine 54 14 14 15 12 11 5
RF 30 43 49 60 69 75 77
Kazakhstan 77 131 118 124 108 116 | 111
China 14 1 2 6 7 3 3
USA 63 70 57 33 25 21 22
Germany 56 11 19 13 9 7 9
Poland 85 80 76 93 66 48 42
India 101 2 31 31 63 53 49
Japan 18 88 88 78 65 49 44
Switzerland 15 5 6 2 5 2 1
Luxembourg 5 8 9 3 1 1 2
Source: The Global Innovation Index 2010-2018 URL.: http://www.globalinnovationindex.org.
CONCLUSION.

The development of intellectual capital in universities is an investment in
the future of the country and society. R&D funding is a crucial determinant of
intellectual capital development, so we face a difficult choice between a
conservative approach to R&D investment and an increase in R&D expenditure
to the level of developed countries, which would require a significant financial
injection from the state at the expense of other state budget expenditure items.
But only the development of an innovation economy based on knowledge-
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intensive industry can give Ukraine a chance to join the cohort of developed
countries, so conservatism is inappropriate.
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BACKGROUND AND OBJECTIVES. The
development of the innovation ecosystem is
one of the main vectors of development of the
Ukrainian economy. One of the main
elements of such policy are higher education
institutions. Organizational method is an
effective transition to the project approach of
technology transfer management. The use of
the organizational method implies the
creation of a new organizational structure in
the higher education institution. Such
structure can be the creation of organizational
unit — Hackathon-ecosystem of technology
transfer, the main task of which will be the
management of technology transfer projects.

METHODS. The study used methods of
expert evaluation and questionnaire survey of
stakeholders using closed and open-ended
questions; feedback grids — to diagnose the
effectiveness of the created prototype of the
Hackathon ecosystem; Pareto diagrams — to
analyze the information by determining the
total score of the survey results; A / B testing
— to choose between the existing version of
the site and the created prototype; usability
testing — to determine the degree of
convenience and intuitive interface prototype.
FINDINGS. The method of creating a

in higher education institution with elements
of design thinking is proposed. The work of
new structural unit allows to determine the
needs, interest, preferences and priorities of
university stakeholders. Such stakeholders are
university's employees, business
representatives and the state. Tools of design-
thought (observation, survey, generation and
selection of ideas, prototyping) of stakeholders
allow to build an optimal prototype of
Hackathon-ecosystem of technology transfer
in higher education institution.

CONCLUSION. Determination of
compliance of the prototype of Hackathon-
ecosystem of technology transfer in higher
education institution with the needs of
stakeholders allows to get feedback on
directions of improvement of innovative
work of university in general and new
organizational  structure, in particular.
Questioning  of  technology  transfer
stakeholders in Kyiv National University of
Technologies and Design allowed to create an
optimal user-friendly and intuitive interface

of  Hackathon  ecosystem  prototype,
corresponding to stakeholder needs.
KEYWORDS:  Hackathon  ecosystem;

technology transfer; institution of higher

hackathon-ecosystem of technology transfer education.
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INOCTAHOBKA TIIPOBJIEMHU TA
3ABJAAHHSI. Po3Butoxk i1HHOBaLiIHHOT
€KOCHCTEMH € OJJHUM 3 OCHOBHUX BEKTOPIB
PO3BUTKY YKpaiHCBbKOi eKOHOMiKH. OIHUM 3
OCHOBHHX €JIEMEHTIB Takol MOJITHKH
BUCTYNAIOTh  3aKjiaJd BULIOI  OCBITH.
EdexTuBHUM nepexo oM A0 NPOEKTHOTO
M1IX0ly YIPaBIiHHS TPAHCPEPOM TEXHOJIO-
rifl € opranizamiiauil maxina. Bukopucran-
Hs OpraHi3allifHOTO MMaxoay mepeadadae
CTBOpPEHHSI HOBOI OpraHi3amiiHOI CTPYKTY-
pH y 3aKianai BUIIOI OCBITH. Takow CTpyk-
TypOIO MOXe OyTH CTBOPEHHS OpraHi3allii-
HOTO TIAPO3aUTy — XaKaTOH-€KOCHUCTEMH
TpaHcepy TEXHOJIOT1, OCHOBHUM 3aBJIaH-
HAM sIKOro Oyze yHNpaBiiHHS MPOEKTaMH
TpaHc(epy TEXHOJOTIH.

METO/U. ¥V nocnimxeHHl OyJin BUKOPHUC-
TaHl METO/IM EKCIIEPTHOT OI[IHKU Ta aHKETY-
BaHHS CTEHKXOJIEPIB 3 BUKOPUCTAHHIM
3aKpUTHX 1 BIIKPUTUX THTaHb, CITKH
3BOPOTHOTO 3B'SI3Ky — IS JIarHOCTHKH
PE3yJIBTaTUBHOCTI CTBOPEHOTO MPOTOTHUITY
XakaroH-exocuctemy; naiarpamu [lapeto —
Uit a”Hamizy — 1HpopMaulii  IUISIXOM
BHU3HAUEHHSI CyMapHOi OLIHKH pe3yJbTaTiB
aHketyBaHHs; A / B TectyBaHHa — i
BUOOpPY MiX ICHYIOYOIO BEpCI€I0 CaWTy 1
CTBOPEHUM MPOTOTHUIIOM; 103201TiTi
TECTYBaHHsS — JJII BCTAaHOBJICHHS CTYICHS
3py4yHOCTI 1 IHTYiTHBHOI 3pO3yMIJIOCTI
iHTepdeiicy npoToTHILy.

PE3YJIbTATH. 3anponoHOBaHO METONX
CTBOpPEHHSI XaKaTOH-eKOCUCTEMHU TpaHc]e-

ouzauny, Yrpaina

Py TEXHOJIOTI y 3aKjaji BHIIOI OCBITH 3
eJIeMEeHTaMu JAu3aiiH-mucieHHs. Pobota
HOBOTO CTPYKTYPHOTO ITIPO3IiTY T03BOJISE
BU3HAYUTH  TOTpeOM,  3aIliKaBJICHICTb,
nepeBaru Ta MPIOPUTETH CTEHKXOJAEPIB
yHiIBepCUTeTy. TakuMu CTEHKIXoJaepami €
CHIBpOOITHUKH BY3Y, MpeACTaBHUKHU
Oi3Hecy, nep)kaBU. [HCTpyMEHTH AM3aiiH-
MUCIIEHHS (CIIOCTEPEKEHHsI, OMHUTYBAaHHS,

redepamis 1 BiaAOIp i1eH, CTBOPEHHS
OPOTOTHITY)  CTEHKXOJAEPIB  JTO3BOJISE
noOyayBaTd  ONTUMAJIbHUN  MPOTOTHII
XaKaToH-eKOCHUCTEMHU TpaHchepy

TEXHOJIOTIH y 3aKJIajli BUIIIO1 OCBITH.

BUCHOBKMU. BusHayeHHs BIAMOBIIHOCTI
MPOTOTUILY XaKaToH-eKOCUCTEMHU
TpaHchepy TEXHOJOTIM y 3akiaal BHUIIOL
OCBITH MOTpedaM CTEHKXOJIAEPIB JT03BOJISIE
OTpUMATH  3BOPOTHIA  3B'I30K  MI0JI0
HaIpsIMKiB BJIOCKOHAJICHHSI 1HHOBAIIWHOT
podotm Byly B IIoMy 1 HOBOI
Oprafi3amiiHoi  CTPYKTypH,  30Kpema.
[IpoBenmeHne aHKETyBaHHS CTEHKXOJICPIB
TpaHcepy TexHosorii B KuiBcrkomy
HaI[lOHAJIbHOMY YHIBEPCHUTETI TEXHOJIOT1H

Ta  JU3aiiHy  J03BOJIUIIO CTBOPHUTH
ONTUMAJIBHO  3PY4YHHIl 1  IHTYITHMBHO
3po3yMinui iHTEepdeiic IPOTOTHUILY
XakaTOH-€KOCHCTEMH, SKHH  BIJIOBigae
notpedam CTEHKXOJIEPiB.

KJIFOUYOBI CJIOBA: XakaToH-

eKocHucTeMa; TpaHcdep TEXHOJIOTIH; 3aKia
BUIIO1 OCBITH.
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INTRODUCTION.

Ukraine has a strong scientific potential, every year in higher education
institutions (HEIs) innovative technologies, developments are created,
technology transfer offices are registered (Andrushkiv et al., 2015). However,
most of them remain unrealized in the real sector of the economy (Afanasiev et
al., 2013). The modern vector of state policy is aimed at the development of the
innovation ecosystem, the main element of which are universities (Sergeeva et
al., 2014). The use of the Hackathon Ecosystem of Technology Transfer (HETT)
can serve as a prototype for the use of the results of innovation activities in
higher education institutions by the needs of stakeholders.

The application of the project approach will make it possible to create
effective organizational units on the basis of HEIs — Hackathon-ecosystems of
technology transfer, whose main task will be the management of projects and
portfolios of technology transfer projects (Kolomiets et al.,, 2017). The
availability of HETT will allow to establish cooperation with business
representatives, which, in turn, will increase the level of implementation of
scientific and technological developments and attract extrabudgetary funding to
the university (Dmitriev, 2017). The creation of such HETT is essentially a
project, so there is an objective need to apply project management methodology
(Bay et al., 2012). The problem of interaction between HEI, government and
business has been the subject of research of many scientists, among which (Bai
et al.,, 2012; Verkhoglyadova, 2004; Grin et al., 2013; Grinkevich, 2017;
Grishchenko et al., 2015), some provisions of which were the basis for this
study. Some of the mentioned scientists proposed the creation of organizational
units — Hackathon ecosystem of technology transfer in HEIs to manage
technology transfer processes. However, these studies were conducted without
taking into account the project approaches. At the same time, HETT s
essentially a mechanism of operational project management, and therefore the
application of the project approach in the creation and functioning of HETT is
necessary. The issues of creating and organizing such project offices in HEIs
have their own peculiarities. Management of projects and project portfolios in
HEIs and scientific institutions through the creation of a separate structural unit
in HEIs or scientific institution in order to manage innovation activities is the
most effective option to solve the problem. However, the issue of creating a new
organizational structure for the purpose of managing technology transfer
projects and portfolios is still poorly resolved. Therefore, today there is a need to
establish ties between representatives of HEI and business, which will increase
the level of implementation of the results of scientific and technological research
in the real economy and attract extrabudgetary funding to the HEI. The solution
to this problem is proposed by creating on the basis of HEI an organizational
structure, which will be responsible for managing projects and portfolios of
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technology transfer projects — the Hackathon ecosystem of technology transfer.
However, for successful creation and further functioning of such organizational
structure there is an objective need to apply project approach. The aim of the
article is to determine whether the prototype Hackathon-ecosystem of
technology transfer in higher education institutions meets the needs of
stakeholders. The study is based on the data of Kyiv National University of
Technologies and Design (KNUTD) in 2020.

MATHERIALS AND METHODSw

Determining whether the prototype Hackathon ecosystem of technology
transfer in higher education institutions meets the needs of stakeholders is
carried out by processing the responses by expert method using the following
eq. (1):

uC, = EA{RJ----A{RnZI_ (1)

n

where A(R, _,,) — respondents' answers;
C;...Cy0 — evaluation criteria;
uC; ...Cy, — total numerical evaluation of all respondents.

RESULTS AND DISCUSSION.

The method of determining the compliance of the HETT prototype in the
HEI with the needs of the stakeholders will allow to make a decision on the
further fate of the new organizational structure — on the beginning of the full
functioning of the HETT in the HEI or on the closure of the project. Also, this
method will make it possible to determine the directions for improvement of the
new organizational structure. However, it should take some time (about 3—
12 months) to have an objective opportunity to assess the results of this
prototype HETT. The main task is to get feedback on the functioning of HET in
the HEI. The method of determining the compliance of the HETT prototype at
the HEI with the needs of the stakeholders, presented in Fig. 1, including the
questionnaire of the stakeholders using closed questions, the answers to which
represent the performance scores on a 5-point scale of 10 criteria, with the total
score will assess the level of satisfaction with the HETT work.

In order to determine whether the prototype HETT at KNUTD meets the
needs of stakeholders, a questionnaire survey was conducted among respondents
who had already participated in surveys at the stage of initializing the project of
creating HETT at KNUTD, as well as among other interested parties. The
questionnaire was generated with the simultaneous use of closed and open-
ended questions. The formulation of closed questions should meet clearly
defined criteria for assessing the relevance of the HETT prototype at the HEI to
the needs of stakeholders. In order to formulate the closed questions, the criteria
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for determining whether the HETT prototype at the HEI meets the needs of
stakeholders were established and are shown in Table 1.

Questionnaire of

stakeholders
Closed questions: evaluation of Open quegtions:
10 criteria on a 5-point scale feedback grid

-
Information analysis
v
Conclusions
They are dissatisfied with Satisfied with the work of
HETT's work in UVO HETT in UVO
v !

We return to the stage of . )
generating ideas taking into HETT in UVO continues

account the identified to operate
shortcomings or decide to
close the project
Source: proposed by author.
Fig. 1. Approach to determining whether the prototype HETT
at the university meets the needs of stakeholders

Table 1
Criteria for determining whether a HETT prototype meets stakeholder
needs at the university

Designation | The name
of the of the Description of the criterion
criterion criterion

Timeliness |Execution of the project in the established term or with the
Cl i L .
minimum deviation from the established term

Efficiency |The efficiency of the HETT team; efficiency and efficiency of

€2 management decisions; efficiency of technology advancement

Flexibility |Establishing links between different functional units of the UVO
C3 for the joint creation of innovative technologies; adjustment to
market requirements

Optimality |Creation and maintenance of databases of technologies,
developments and OPIV UVO; setting up and maximum
simplification of the document management system in UVO
regarding technology transfer; creation of the section of the site
devoted to UVO technologies for an opportunity of access to the
given information of the maximum circle of potential consumers

C4
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Designation | The name
of the of the Description of the criterion
criterion criterion
C5 Reliability |Providing advice and assistance to technology innovators
Stimulation |Creating a psychological climate in UVO to stimulate innovation;
preparation and implementation of an IP Policy, which will
C6 determine the distribution of funds received as a result of the
transfer of IPR rights or licensing, and will encourage the creation
of innovative technologies in the UIA
Economy |Maximum cost reduction: instead of involving third-party
C7 specialists (for software development, marketing research, etc.) —
the use of own staff and resources
cs Progressi- |Participation in national and international projects, continuous
veness development and training
9 Communi- |Establishing relations with representatives of business, the state;
cation setting up communication channels
Effecti- Involvement of the Ministry of Education and Science in co-
veness financing the project; attracting additional funding for the purchase
C10 . J v )
of modern equipment for universities; attracting extra-budgetary
funding

‘Source: proposed by author.

The criteria given in the table, taking into account the specific functioning
of the HEI and provide an opportunity to carry out an objective assessment of
the activities of the new organizational structure. When evaluating the criteria
indicated in Table 1, we propose to use a 5-point scale, according to which:

"1" — HETT prototype absolutely does not meet the needs of stakeholders
by this criterion;

"2" — the HET prototype does not meet the needs of stakeholders by this

criterion;

"3" — the HET prototype meets stakeholder needs in general by this
criterion, but it is desirable to improve it;

"4" — the HET prototype meets stakeholder needs by this criterion, but not
to the fullest extent;

"5" — the HET prototype fully meets the needs of stakeholders by this

criterion.

Thus, on the basis of the criteria defined in Table 1, closed questions are

formulated, which the respondent should answer, scoring from 1 to 5 points for
each criterion. The total number of points from one respondent can be from
10 (absolute dissatisfaction with HETT at the university) to 50 (full satisfaction).

Taking into account certain criteria for the relevance of the HETT
prototype to the needs of stakeholders, as well as the 5-point evaluation scale,
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we propose to formulate closed questions with suggested answer options as
follows:

Question #1: "Was the HETT project implemented on time?" Answer
options: "The project was implemented on time" — 5 points; "The project was
implemented with minimal delay” — 4 points; "The project was implemented
with a delay" — 3 points; "The project was implemented with a significant delay"
— 2 points; "The project was not implemented"” — 1 point.

Question #2: "How effective was the work of the HET?" Answer options:
"The work of the HETT team was well-coordinated, managerial decisions in
matters of technology transfer were prompt and effective, technologies are
effectively marketed and there are already successful examples of their
implementation™ — 5 points; "*The work of the HETT team was well-coordinated,
managerial decisions in matters of technology transfer were prompt and
effective, but technologies have just begun to be marketed” — 4 points; "The
work of the HETT team was coordinated, but managerial decisions in matters of
technology transfer were not prompt and ineffective” — 1 point.

Question #3: "To what extent has HETT succeeded in setting up links
between functional divisions of HEIs to work together to create innovative
technologies and adjust the work to market requirements?" Answer options:
"Functional divisions of HEIs work together to create innovative technologies
taking into account market requirements" — 5 points; "Functional divisions of
HEIs begin to work together to create innovative technologies taking into
account market requirements" — 4 points; "Functional divisions of HEIs begin to
work together to create technologies” — 3 points; "Functional divisions of HEIs
have not begun joint work to create innovative technologies taking into account
market requirements, but there is an understanding of the need to create
innovative technologies™ — 4 points.

Question #4: "How convenient is the workflow and data storage of
technologies created at the university?" Answer options: "The system of
workflow on the created technologies is simplified and clear (there are all
necessary forms of documents, schemes of the documents' passing), the work of
databases is adjusted, HETT employees assist in filling of all documents and
databases if necessary" — 5 points; "The system of workflow is simplified and
clear (there are all necessary forms of documents, schemes of the documents'
passing), the adjustment of the work of database is in progress, HETT
employees assist in the work of the database if necessary".

Question #5: "How do you evaluate the provision of consultations by the
employees of KHETT on the issues related to technology transfer? Answer
options: "HETT employees provide comprehensive consultations on all issues
related to technology transfer at convenient time for HEI employees™ — 5 points;
"HETT employees provide comprehensive consultations on all issues related to
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technology transfer, but only at the time set by such employees” — 4 points;
"HETT employees consult on all issues related to technology transfer, but it is
very difficult to get to such consultation™ — 3 points; "HETT employees consult
only on some.

Question #6: "How do you assess the incentives for activities in the field of
creating innovative technologies?”" Answer options: "Intellectual property
policy, clearly defines the distribution of funds, provided distribution
encourages innovators to create technologies, the psychological climate also
contributes to the creation of innovative technologies" — 5 points; "Intellectual
property policy, clearly defines the distribution of funds, provided distribution
encourages innovators to create technologies, the psychological climate
contributes to the creation of innovative technologies™ — 4 points; "Intellectual
property policy, clearly defines the distribution of funds, provided distribution
encourages innovators to create technologies, the psychological climate also
contributes to the creation of innovative technologies™ — 4 points.

Question #7: "Was the project implemented within the planned budget?
Answer options: "The project was implemented within the planned budget,
thanks to co-financing even managed to save some money" — 5 points; "The
project was implemented within the planned budget" — 4 points; "The project
was implemented slightly higher than planned budget" — 3 points; “The project
was implemented significantly higher than planned budget, but it was possible to
implement the project” — 2 points; "The project was implemented significantly
higher than planned budget, due to which the project could not be implemented"
— 1 point.

Question #8: "Do representatives of HEIs participate in national and
international projects in the field of technology transfer thanks to the work of
HETT?" Answer options: "Representatives of HEIs have already actively
participated in national and international projects and continue to apply for
participation thanks to the information received from the HETT staff" —
5 points; "Representatives of HEIs apply for participation in national and
international projects thanks to the information received from HETT staff" —
4 points; "HETT staff distributes information about international or national
projects, but HEI representatives perceive this information quite passively" —
3 points; "The staff of the HETT is not involved in national projects” — 2 points.

Question #9: "How tuned are the communication channels between the
representatives of HEIs and businesses?" Answer options: "Communication
channels, including the Internet, are configured and meet the requirements of the
market, namely: the section of the website with a user-friendly interface,
dedicated to the technologies of HEI, the active promotion of technology, there
Is a database of representatives of business, which may be potential consumers
of technology, there is communication with them" - 5 points; "The
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communication channels, including the Internet, are configured: the section of
the website dedicated to the technologies of HEI, only formed a database of
representatives of business" — 5 points; "Communication channels are set up,
including in the Internet: the section of the website on the technologies of HEI is
formed — 2 points; "Communication channels are not configured" — 1 point.

Question #10: "Has extrabudgetary funding been attracted to the university
due to the work of the HETT?" Answer options: "Extrabudgetary funding was
attracted in a significant amount” — 5 points; "Extrabudgetary funding was
attracted not in a significant amount™ — 4 points; "Extrabudgetary funding is
being attracted" — 3 points; "It is planned to attract extrabudgetary funding" —
2 points; "No plans to attract extrabudgetary funding™ — 1 point.

Based on the resulting total scores on equation (1), we propose to build a
Pareto diagram, which will determine which of the criteria do not meet, do not
quite meet, or do not meet the needs of stakeholders at all. It will allow to define
a direction of improvement of HETT work in higher education institution

(Fig. 2).

5 100
Q%
B
i
6%
S0%
a3
0%
0%
0%

4 5 c7 L3 Clo L2 g 8 CEk L |

Source: built by the author.
Fig. 2. Pareto diagram for identifying areas of improvement in HETT
at the university

Open-ended questions were formulated by supplementing the questionnaire
with a feedback grid, shown in Table 2.
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Table 2
Feedback grid

What I liked about HETT's work at the What did you dislike about HETT's work at
university? the university?

What questions do you have about the work of | What are your ideas for improving the work
HETT? of HETT?

Source: proposed by author.

It is very important that the respondents who provided a low evaluation of
HETT activities in the HEI, express their opinions and ideas in the proposed
grid. The combination of closed and open questions in the questionnaire process
will allow us to make objective conclusions about the need to make changes in
the activities of the created HETT. If, as a result of the questionnaire, it is found
that the prototype HETT in the university does not meet the needs of
stakeholders, it is necessary to return to the stage of generating ideas and, taking
into account the information obtained, to select ideas with subsequent iteration.
If, as a result of the questionnaire, it is determined that the HETT prototype
meets the needs of stakeholders, the HETT will continue to function. However,
the ideas identified in the questionnaire to improve its functioning should not be
discarded, but can be gradually implemented if appropriate resources are
available. To determine the relevance of the prototype section of the site
dedicated to technology and development of the HETT, we propose to use A/ B
testing and usability testing. During A/B testing we propose to show
respondents for comparison screenshots of the current version of the HEI section
of the site dedicated to technology, development, as well as screenshots of the
section of the site that is proposed to be implemented. Based on the respondents'
responses, it will be possible to unequivocally determine which version of the
site is more acceptable. Usability testing of the prototype section of the site
devoted to technologies, developments of the university we propose to conduct
by engaging the respondents to search for specific information in this section in
order to evaluate how user-friendly and intuitive interface, the possibility of
identifying deficiencies with a view to their subsequent elimination. The
information obtained as a result of testing on the prototype section of the site
will help to decide on the need for its revision or the beginning of full-fledged
functioning.

CONCLUSION.

During the observation and survey it was found that there are no modern
communication channels between representatives of the University and
business, primarily in the Internet. Therefore, during the generation of ideas it
was proposed to create an additional product of the project — a section of the
website, which will be dedicated to technology, development of the HEI. The
method for determining the compliance of the HETT prototype in the HEI with
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the needs of the stakeholders was proposed, the main task of which is to get
feedback on the functioning of HETT in the HEI. The method includes
questioning of stakeholders with the use of closed (evaluation of certain 10
criteria) and open questions (feedback grid), information analysis by
determining the total evaluation of each criterion and constructing a Pareto
diagram on the basis of obtained data, drawing conclusions, according to which
the decision on the further fate of the created prototype is made. Ten criteria for
determining the relevance of the HET prototype to the needs of stakeholders,
including timeliness, efficiency, flexibility, optimality, reliability, incentives,
cost-effectiveness, progressiveness, communicativeness, effectiveness, and a 5-
point scale for evaluating these criteria were formulated. On the basis of certain
total evaluations of each criterion by constructing a Pareto diagram it was
established which areas of HET's work need improvement in the first place. It
was proposed to determine the effectiveness of the prototype section of the site
devoted to technology, development of HETT by applying the method of A/ B
testing to choose between the existing version of the site and the created
prototype, as well as usability testing method, which will determine how user-
friendly and intuitive interface prototype.
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BACKGROUND AND OBJECTIVES. The
strategy of innovation development in
Ukraine envisages the creation of innovative
ecosystem of higher education institutions.
Analysis of the current state of interaction
between science, business and the state in
Ukraine shows that most of the technologies
and developments created as a result of
scientific and technical activities of higher
education institutions have not yet been

implemented in the real economy.
Communication interaction between
representatives of higher school and

enterprises involves the initiation of the
innovation ecosystem. Practical
implementation of conceptual model of
Hackathon-ecosystem of technology transfer
in higher education institution will allow to
move to a new level of innovative
development of higher education institution.

METHODS. The study used: the DFD
method for constructing a context diagram
and diagram 1 level of functioning of the
Hackathon ecosystem of technology transfer
in higher education institution; information
and technological approaches to the project
management of HETT creation in the
university to ensure effective management of
project data flow; qualitative and operational

communication  between the  project
stakeholders.
FINDINGS. The developed conceptual

model of Hackathon-ecosystem of technology
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transfer in higher education institutions
allows to take into account the specifics of
functioning of higher education. The
proposed block diagram of the initialization
project of the creation of the Hackathon-
ecosystem of technology transfer consists of
7 stages, which allows to take into account
the specifics of the university. The optimal
composition of  stakeholders of the
Hackathon-ecosystem of technology transfer
in higher education institutions is defined:
initiator, manager, team, customer, curator,
owner, competitors, sponsor, authorities,
community groups, consumers, organizations,
suppliers and contractors.

CONCLUSION. Practical implementation of
the developed conceptual model of
Hackathon-ecosystem of technology transfer
in higher education institutions allows to
generate ideas in accordance with market
requirements and implement the most
effective; to determine the needs and interests
in  establishing  cooperation  between
representatives of higher education and
business; to determine the compliance of the
prototypes created with the needs of
stakeholders and will provide feedback
regarding the functioning of Hackathon-
ecosystem of technology transfer.
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IIOCTAHOBKA IIPOBJIEMU TA
3ABJIAHHSAI. Crpareris PO3BUTKY
1HHOBAIIH B VYkpaini nepeadayvae
CTBOPEHHS  IHHOBAIlIMHOT  EKOCHUCTEMH
BUIIUX HABUYAJIBHUX 3aKiIagiB. AHami3
Cy4JacHOTO CTaHy B3a€EMOJIIi HayKH, O13HECY
1 JngepxkaBu B YKpaiHi CBIAYHTH, IO
OUTBIIIICTP ~ TEXHOJOTIH 1  PO3pOOOK,
CTBOPEHHMX B  pe3yJibTaTi  HayKOBO-
TEXHIYHOI JISUIBHOCTI 3aKiaglB  BUIIOL
OCBITH, TIOKM 1III€ HE BIPOBAHKEHI B
peanbHHIA CEKTOp €KOHOMIKH.
KomyHikarriiina B3aEMOISA MIX
MpeCTaBHUKAMHU BHII[OT IITKOJIN 1
MIPUEMCTBAMH  TIepen0adyae  iHIIIaIiio
CTBOPCHHS  IHHOBAIITHOT ~ €KOCHUCTEMHU.
[IpakTuna peamizamis KOHIENTYaTbHOI
Mozeni XaKaTOH-eKOCHCTEeMHU TpaHchepy
TEXHOJIOT1 B YyCTaHOBaX BHIIOI OCBITH
JIO3BOJIUTh TIEPEUTH Ha HOBUU pIBEHb
IHHOBALIITHOTO PO3BUTKY 3aKJIaiB BHUIIOT
OCBITH.

METOIN. vy OCIIIKEHHI] Oynu
Bukopuctani: metoq DFD nmns moOymoBu
KOHTEKCTHOI Jiarpamu i JiarpamMu MepIioro
piBHs (byHKIIOHYBaHHS XakKaToH-
eKOCHCTeMH TpaHcdepy TexXHoJorid B
3aKjaal  BUIIOI OCBITH; 1H(OpMAIIiitHO-
TEXHOJIOT1YHI MIAXOAW JO YIpaBJIiHHSA
MIPOEKTOM CTBOPEHHSI XaKaTOH-CKOCUCTEMU
TpaHcepy TEXHOJIOTIM B 3aKiaal BHIIOL
OCBITH 3 METOIO 3a0e31eCUCHHS
e(eKTUBHOTO YIPaBIiHHS MOTOKAMH JaHUX
0 TPOEKTYy; SKICHOI 1 OmIepaTHUBHOI
KOMYHIKaIlii MDK CTeHKXOo1epaMu
MIPOEKTY.

ouzauny, Ykpaina

PE3YJIBTATH. Po3pobiiena
KOHIENTyaJbHa MOJIETb XaKaToH-
€eKOCUCTeMH TpaHchepy TEeXHOJOrid B
3aKJajaXx ~ BHUINOI  OCBITM  JI03BOJISIE
BpaxoByBaTu crnenudiky (yHKIIOHYBaHHS
BHUIIO1 IKOJHU. 3apOIOHOBaHa OJIOK-CXemMa
1HIIiami3amii MPOeKTy CTBOPEHHSI XaKaTOH-
€KOCHUCTEMHU Tparchepy TEXHOJIOT1i
CKJIQIA€THCS 3 CEMH €TariB, M0 J03BOJISE
BpaxyBaTH OCOOJMBOCTI  YHIBEPCHUTETY.
Buznaueno ONTUMAJIbHUI CKJIaj
CTEUKXO011epiB XaKaToOH-eKOCUCTEMHU
TpaHcepy TEXHOJOri B 3akiagax BHILOT
OCBITH: IHII[IaTOp, KEPIBHUK, KOMAaH/A,
3aMOBHUK, KypaTop, BIaCHUK, KOHKYPEHTH,
CIIOHCOp, OpraHd BIJIAJIA, TPOMAJICHKI
rpyIu, CITO’KMBal, oprasizartii,
MMOCTAYJIbHUKH 1 TIPS THUKH.

BUCHOBKMU. [Ilpaktuuna peamnizaiis
pO3po0JIEHOT  KOHILENTYalIbHOI  MOJEN1
XaKaToH-eKOCUCTEMHU TpaHchepy
TEXHOJOrIM B 3akjajax BHILOI OCBITH
JIO3BOJISIE TEHEPYBAaTH 1€l BIAMOBIIHO 0
BUMOT PUHKY 1 BIPOBAJKYBAaTH HAWOLIbII
3arpeOyBaHI 3 HHUX; BH3HAYHTH TOTPEOH i
3aIliKaBJICHICTh y HaJAaro/pKEHHI CHiBIIpari
MK TIPEJCTAaBHUKAMHU BHINOI IIKOJIH 1

0i3Hecy; BU3HAYaATH BIIITOBITHICTH
CTBOPEHUX MPOTOTHIIB XakaToH-
€KOCHUCTEMHU TpaHchepy TEXHOJIOT1H
norpedaM  CTEHKXONAepiB 1 JI03BOJHTH
OTpUMaTH  3BOPOTHIA  3B'A30K  IIOJO

¢byHKII0HYBaHHS XaKaTOH-EKOCHCTEMH.

KarouoBi ciaoBa: XakaTOH-EKOCHCTEMA;
TpaHcep TEXHOJOTiH; 3aKjaa  BHIIOI
OCBITH.
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INTRODUCTION.

There are many factors that influence the level of social development and
acceptance of change, among which culture is essential, the main elements of
which are highlighted (Verenych, 2019). Ukrainian culture as a whole does not
contribute to socio-economic development. This means that the state should
make a lot of effort, orienting its policy to change the perception of society of
the specified cultural factors (Afanasiev et al., 2013). Innovative culture as well
as civil society in general is only being formed in Ukraine. The analysis showed
that the issue of creating a project management system is not reflected in the
international standards for project management, as well as not enough
researched by domestic and foreign scientists (Sergeeva et al., 2014). The
available research of scientists (Kolomiets et al., 2017) on the creation of the
Hackathon ecosystem model of technology transfer concern the business sphere
and do not take into account the specifics of higher education institutions
(Dmitriev, 2017). However, organizational projects of creating a unit in the form
of Hackathon ecosystem of technology transfer in the institution of higher
education (HETT), have their own specifics (Bay et al., 2012; Verhoglyadova,
2004; Grin et al., 2013; Grinkevich, 2017; Grishchenko et al., 2015). Given the
above, the construction of a conceptual model of management of the project of
creation of HETT in the university is an important topical task, and given the
vector of the state policy is simultaneously a necessity. The purpose of the study
is to propose a conceptual model of the Hackathon ecosystem of technology
transfer in the institution of higher education. The study was conducted in 2020
on the basis of the Kyiv National University of Technologies and Design
(KNUTD).

MATHERIALS AND METHODS.

The information model of the project management process of HETT
creation in the university was developed in order to ensure effective
management of project data flows, quality and timely communication between
the project stakeholders. This model includes a context diagram and a Level 1
diagram, which are built on the DFD notation. Within the framework of the
proposed model the information flows between the stakeholders in the process
of HETT project management in the university in general and at each stage of
the management process in particular are defined.

RESULTS AND DISCUSSION.

The conceptual model of the Hackathon ecosystem of technology transfer
in an institution of higher education is presented in Fig. 1.

In state-owned institutions (HEIS), the biggest obstacles to development are
bureaucracy, risk-aversion and high levels of responsibility, which leads to
resistance in implementing change. The following rules or conditions are
suggested for the perception of change, which must be met by the initiator —
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Fig. 2. The most important is to communicate to employees the specific reasons
for the need to implement changes and the expected positive results. For this
purpose it is necessary to study beforehand the needs and problems arising in
connection with technology transfer in the employees of the university.

7. Created by HETT in HEI

HEI management 6. MONITORING AND CONTROL MES of Ukraine
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T T
3. Approval of the project of

creation 01‘ HETT in HEI

‘ 
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preparing for change knowledge on project

Source: built by the author.
Fig. 1. Conceptual model of project management of HETT creation in HEI
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Employees should be informed of the reasons for the
need for change, the expected positive consequences of
implementation

Innovations should be:
Reasonable

Understandable

Clearly define what and how to do for each employee

Changes need to be implemented in stages.
Rapid changes greatly unbalance the organizational
system

Gradual

There should not be
many of them at once

Attempts to change everything at once provoke
too much resistance

Source: built by the author.
Fig. 2. Rules for implementing innovations

\WVAV AV

Diffusion of innovation is proposed to be considered through the model of
diffusion of innovation proposed by E. Rogers (a process in which innovation is
transmitted through certain channels over time among members of the social
system) — Fig. 3.

Channels: Official (regulations,
instructions, orders)

Media (newspaper, website,
meeting

(with the help/6Nnfluencers)
Time:
Channels: Official
(provisions, instruction, order) ocial system:
Means of information The more innovative — the more

time for acceptance people believe
similar to them, with the same
problems and practices

(newspaper, website, meeting)

Source: built by the author.
Fig. 3. The main elements that are important in the implementation
of innovations

Thus, the most effective channel of introduction of innovation is informal
(interpersonal relations) with the help of agents of influence who have already
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accepted the innovation and at the same time are similar to other employees,
because they face the same problems, work in the same department. Paul Dolan
proposed a model of mental space, through the use of factors which provide
"nonviolent”, but self-motivated change. Managing the mental space of projects
and programs is the main use of HETT. The proposed models can be taken into
account in the implementation of projects in the university. Some sources
suggest determining an organization's level of maturity with respect to project
management before implementing HETT. Others define a characterization of
competency levels according to the following criteria: subject area, project
management area, IT technologies, and tools. The experience of creating a
HETT in an institution of higher education is new to our state. The creation of a
HETT has not been explored with project management approaches. University
technology transfer activities are just beginning in our state. The university's
level of competence in HETT creation projects is "embryonic.”" Therefore, there
IS a need to increase the level of knowledge on project management, first of all,
in the functional managers of the university. The project initiation stage also
includes identification of stakeholders and their interests. Project stakeholders,
their roles and interests in the creation of HETT in the university are presented
in Table 1.

Table 1

Stakeholders of the HETT project at the university

Stakeholders Role Interest

1 [Project initiator

The person who initiated the project
of creating OTT in ZVO, prepared
an application for consideration of
the initiative (ZVO employee who
professionally carries out scientific,
scientific-technical or scientific-
pedagogical activity)

High-quality and timely project
implementation, gaining
experience and skills in the field
of project management

2 |Project Manager

Employee of the Free Economic
Zone, who is responsible for project
planning and implementation, risk
response (head of the department,
professor or associate professor of
the department)

High-quality and timely
implementation of the project in
accordance with the established
requirements, gaining experience
and skills in the field of project
management, receiving material
incentives

3 [Project team

A group of freelancers who plan and
implement a project to create an
OTT in freelance according to the
instructions of the project manager
(freelancers who professionally carry
out scientific, scientific-technical or
scientific-pedagogical activities)

High-quality and timely
implementation of the project in
accordance with the established
requirements, gaining experience
and skills in the field of project
management, receiving material
incentives
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End Table 1
Ne | Stakeholders Role Interest

4 [Project curator

Employee of the top management of
the Free Economic Zone, who will
monitor and control the activities of
the team and the project manager
(vice-rector)

Qualitative and timely
implementation of the project in
accordance with the established
requirements, raising the rating
of free economic zones,
attracting extra-budgetary
funding and additional funding
from the Ministry of Education
and Science

5 |Customer

Rector of the Free Economic Zone,
who finances and monitors the
implementation of the project

Qualitative and timely
implementation of the project in
accordance with the established
requirements, raising the rating
of free economic zones,
attracting extra-budgetary
funding and additional funding
from the Ministry of Education
and Science, achieving the
strategic goal of free economic
Zones

6 |Owner

ZVO - has the rights to the result of
the project

Achieving the strategic goal of
the Free Economic Zone, raising
the rating of the Free Economic
Zone, attracting extra-budgetary
funding and additional funding
from the Ministry of Education
and Science

7 |Investor

The Rector of the Free Economic
Zone and the Ministry of Education
and Science co-finance the project. It
is also possible to involve local
governments and business
representatives

Qualitative and timely
implementation of the project,
raising the rating of free
economic zones, region, state

8 [Competitors of
the main project
participants

Other free economic zones in which
OTTs are created or planned and
which are interested in raising the
rating of own free economic zones.
At the same time, other free
economic zones can become partners

Poor and / or untimely project
implementation

9 |Authorities

MES, Ministry of Economy, local
governments, as well as international
organizations interested in
developing cooperation between
science and business

Quialitative and timely
implementation of the project,
raising the rating of the region,
the state, receiving budget
revenues, attracting investment
to the state
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Ne [ Stakeholders Role Interest
10 |Public groups  [Freelance employees Establishing cooperation with
and business representatives
organizations,
population
11 |Suppliers / Persons who supply computer Qualitative and timely
contractors equipment, furniture for the fulfillment of terms of supply /

organization of premises under OTT, |contract agreements
as well as provide IT services for the
creation of software products for
OoTT

12 |Consumers Freelancers, representatives of Obtaining a quality project
business, region, state, community of | product

scientists and inventors, international
organizations

Initiation of the project of HETT creation in the university also has its own
features, because it is usually a state structure, and therefore the coordination
and approval of documents is long, involves more steps than in a private
company, where speed of decision-making and elimination of bureaucratic
procedures are of paramount importance. Initialization of the project will be
successful only in case of compliance with the university strategy, MES and in
case of support from the university top management. After project approval, the
planning stage begins, the basis of which is the development of the basic project
plan, definition of the type and place of HETT in the organizational
management structure of the university. Also at this stage planning is carried
out:

- Documentary support of the project, which includes a set of works on
creation of new organizational structure in the university — preparation and
approval of the decision of the academic council of the university on creation of
HETT, making changes in the charter of the university, preparation and approval
of regulations on structural subdivision, job descriptions, approval of staff
number, etc.

- Project schedule, according to which the deadline for the project, the
deadline for each task of the project, the sequence of their implementation, while
planning the schedule is carried out simultaneously with the definition of the
project content (goals and objectives).

- Project teams — the criteria for selecting a team, the conditions for
involving specialists from other structural units, the functions, powers and
responsibilities of each team member are defined. Formation of a highly
effective project team, the resulting conceptual model can be adapted to manage
the project of HETT creation in the university.
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- Communications — determines the most convenient for the project team
virtual channel of communication between the available messengers, analyzes
the compatibility of cloud storage technology with the necessary HETT
software, plans the implementation of cloud storage technology and remote
work — a virtual office to be able to work in quarantine, plans to develop a
website section for communication with business representatives or other
stakeholders. The developed models can be adapted to the implementation of the
necessary software for HETT in the university.

- The project budget, which includes the costs associated with the project
team (salaries, training costs, training), and unrelated costs for equipping the
room for the project team and holding joint meetings with the heads or staff of
functional departments of the university, the cost of software and the creation of
the site section.

The next stage is the implementation of the project, which should be
carried out in accordance with the basic plan of the project. It should also be
noted that at any stage of the project to create HETT in the university can be a
risk. The monitoring and control phase is carried out by the curator (Vice
Rector) and the project customer (Rector), as well as the MES of Ukraine on the
results of the project to assess the effectiveness of its implementation. In
addition, monitoring and control is carried out by the project manager at each
stage. According to the results of monitoring and control an assessment of the
effectiveness of the project is given and in fact begins to work again
organizational structure in the university — HETT.

CONCLUSION.

It was found that the introduction of the project approach will create an
effective innovation infrastructure, the main element of which are HETTSs in the
university. It was proposed to distinguish projects and portfolios of technology
transfer projects, their main differences from other types of projects
implemented in the university were determined. The conceptual model for
project management of Hackathon-ecosystem of technology transfer in higher
education institution which takes into account the specific functioning of the
university and includes seven stages, including psychological climate
adjustment, initiation, launch, planning, execution, monitoring and control, the
completion stage — establishment of HETT in the university was developed.
Within the framework of the specified model a flowchart of the initialization of
the project of creation of HETT in the university was developed. Also, the
stakeholders of the project were identified, indicating the role and interest of
each. Organizational model of HETT in universities was developed, which
includes a template of DFD project creation HETT in high school, a template of
the organizational structure of HETT in high school. The functions of HETT
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project team members, the functions of HETT staff and the place of HETT in
the organizational structure of the university were defined.
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BACKGROUND AND OBJECTIVES.
Management of competitiveness of higher
educational institution as a science is a
system of ordered knowledge in the form of
concepts, theories, principles, ways and
forms of management. We present
scientific-methodological bases of
competitiveness management in university
as a system of ordered knowledge,
concepts,  theories including  basic
statements of modern competition theories,
self-organization theory, system and
integrative approaches of new management
paradigms,  which  universality  will
contribute to the best interpretation of the
process of development of appropriate
principles and ways of competitiveness

management in  higher  educational
institution. These principles can be
implemented with the help of the

Hackathon Ecosystem, the main task of
which  will  be to manage the
competitiveness of the institution of higher
education.

METHODS. In the study to determine the
level of competitiveness of the institution of
higher education achieved with the help of
the Hackathon ecosystem, the integr al

services provided, efficiency of marketing
activities,  efficiency  of  investment
management activities were used.
FINDINGS. Management of university
competitiveness as a process is a set of
managerial ~ actions,  providing  the
achievement of objectives by
transformation of resources at "input™ into
products at "output". We consider the
university competitiveness management as
a set of tools and methods for maintaining
and increasing competitiveness. The main
tool in this case is the quality of educational
services. The factors of modern paradigm
of university service quality management
are revealed and the specific directions of
quality assurance of university educational
services are offered.

CONCLUSION. The creation of an
educational cluster as a group of
geographically adjacent interrelated
educational institutions of a certain profile
(general, primary vocational, secondary
vocational and higher vocational education)
and related employers headed by branch
ministries, state and municipal governments
with a coordinating center, will increase the
competitiveness of the basic university.
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INIOCTAHOBKA [IPOBJIEMHU TA
3ABJIAHHSI. YnpaBiiHHS KOHKYPEHTO-
CIIPOMO’KHICTIO 3aKJIaJy BHILOI OCBITU K
HayKa — CUCTeMa yIOPSAKOBAaHUX 3HAHB Y
BUTJISI KOHIICTIIN, TEOpiid, MPUHIIMITIB,
crocobiB 1 ¢opm ympaniHHSI. HaykoBo-
METOJIOJIOTIYHI ~ OCHOBM  YIPAaBIIIHHSA
KOHKYPEHTOCITPOMOXKHICTIO B 3aKjajil
BUIIIOI OCBITH TMPEACTaBIEHI y BHUIJISAL

CUCTEMHU YIOPSIKOBAHUX 3HaHb,
KOHIICTIIIH, Teopid, BKIIOYAIOYU OCHOBHI
MOJIOXKCHHSI Cy4acHUX Teopiit
KOHKYpEHIIii, Teopii camoopraHizaiiii,

CHCTEMHOI'0 Ta IHTETPATUBHOTO IiJIXO/IB
HOBUX TMapaJurM YIOpPaBIiHHS, YHIBEp-
CAJIBHICTH SKUX OyJie CIIPUATH HalKpariii

IHTEprpeTanii  mporecy  BUPOOJICHHA
BIIMOBIIHMX TMPUHIIMIIB 1 CHOCOOIB
YIOpaBIiHHA KOHKYPEHTOCIPOMOKHICTIO

3aKiIaiB BHIIOI OCBITH. Lli mpuHIHIH
MOKYTh OYTH peajli3oBaHi 3a JI0OMOI0I0
XaKaToH-EKOCUCTEMH, OCHOBHUM 3aBJIaH-
HSIM SIKOTO OyJe YIpaBiIiHHS KOHKYpEH-
TOCHPOMO’KHICTIO 3aKJIaay BUILIOI OCBITH.
METO/IU. VYV pocmimKeHHI IS BH3HA-
YeHHsSI  JIOCATHYTOTO 32  JIOMOMOTOIO
XaKaToH-€KOCUCTEMH PIBHS KOHKYpEH-
TOCITPOMOIKHOCTI 3aKjajay BHUIIOi OCBITH
OynM  BUKOPUCTaHMM  1HTErpasbHUIA
MOKA3HUK KOHKYPEHTOCITPOMOXHOCTI
3aKjaJy BHUINOI OCBITH $K CYKYIHOCTI
MOTEHI[IAaIB  SIKOCTI  OCBITH, KOHKY-
PEHTOCIIPOMOKHOCTI ~ OCBITHIX TOCHYT,
e(peKTUBHOCTI MApKETUHTOBOI iSTILHOCTI,

ouzauny, Yrpaina

€(eKTUBHOCTI YNPABIIHHA 1HBECTHIIIi-
HOIO JISUIBHICTIO.

PE3YJIBTATMUN. YnpapniHHS KOHKYpEH-
TOCHPOMOJKHICTIO 3aKJIa[y BHILOI OCBITH
SK TPOIEC — CYKYIHICTh YNPaBIiHCHKUX
T, 110 3a0e3MeuyI0Th TOCATHEHHS ITiIei
NEPETBOPEHHSIM PECYpCiB Ha «BXOJ1» B
MPOAYKIIO Ha «BUXOM1». YTPaBIiHHS
KOHKYPEHTOCITPOMOXKHICTIO 3aKiany
BUIIOI OCBITH PO3TIISIIAETHCS SIK CYKYI-
HICTh 1HCTPYMEHTIB 1 METO/IB MIATPUMKH
1 3pocTaHHS  KOHKYPEHTOCTIMKOCTI.
['0I0BHUM 1HCTPYMEHTOM IIpH LHBOMY
BUCTyNAa€  SIKICTb  OCBITHIX  MOCHYT.
BusiBeHO YMHHUKH Cy4acHOi MmapajurMu
VOpaBIiHHA SKICTIO TOCIYyr BY3y 1
3alpONOHOBAaHl  KOHKPETHI  HampsMH
3a0e3MeyeHHsl SKOCTI OCBITHIX MOCIYT
3aKJIaly BHUIIOI OCBITH.

BUCHOBKMHN. CtBopeHHS OCBITHHOTO
KJIacTepa SIK TpyNH reorpadiqHo CyCciaHIX
B3a€MOTIOB'SI3aHUX HABYAJIBHUX 3aKJIaJliB
neBHOTO Tpodinto (3aranpHOi, MOYaTKO-
BO1 npodeciiiHoi, cepeIHbOi MpodeciitHol
Ta BUIIOI npodeciiiHOi OocBITH) Ta
MOB'SI3aHUX 3 HUMHU POOOTOIABIIIB HA YOI
3 Tally3eBUMH MIHICTEPCTBAaMH, OpraHaMH
JICPKABHOTO 1 MYHIIIUIAIBLHOTO YIIpaB-
JiHHS, M0 Ma€ KOOPIWHYIOUUH WEHT,
M ABUIIHUTE KOHKYPEHTOCITPOMOXKHICTh
0a30BOTO 3aKJIaly BHIOI OCBITH.
Kiaro4oBi caoBa: XakaTOH-€KOCHCTEMa;
KOHKYPEHTOCIIPOMOXKHICTb; yCTaHOBa
BUIIIO1 OCBITH.
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INTRODUCTION.

Changes in the organizational and economic conditions of Ukrainian
universities, increasing demands of society for the quality of education, entering
the Bologna process and the associated updating of technologies and training
standards have largely contributed to the aggravation of competition in the
market of educational services (Golovchanskaya, 2011). The competitiveness of
vocational education is crucial for the successful development of Ukraine
(Gorin, 2014). Introduction of technologies based on high level of intellectual
resources and globalization trends become the most important factors
determining not only the economy but also the politics of the XXI century
(Zharska et al., 2014). In this regard, increasing the level of intellectual potential
of citizens becomes a key condition for successful socio-economic development
of the country, and two factors become crucial: the transformation of higher
education into the most important component of the socio-economic and moral
and spiritual basis of social progress (Karpyuk, 2014); wide use of information
technology in improving the educational process (Kobzeva, 2021). New needs
of social development dictate the most radical revision of the strategy, forms,
methods of education, and, consequently, management of higher education in
general and universities in particular (Obolenska, 2002). In a concentrated,
programmatic form the new tasks are formulated in the "World Declaration on
Higher Education for the XXI Century: UNESCO Approaches and Practical
Measures", adopted in 1998 in Paris at the World Conference on Higher
Education (Dmitrenko, 2012). Domestic higher education institutions,
preserving and strengthening the basic values of Ukrainian higher education,
training highly qualified personnel, should become available for lifelong
learning for citizens who want to acquire new knowledge and competencies,
provide students with the optimal range of educational choices, give flexibility
to higher education through the use of courses and curricula constantly adapted
to the current and future needs of society (Pashchenko, 2018). The management
of vocational education needs its further development in connection with the
transition to a knowledge economy, where professions with a predominance of
intellectual labor account for the main increase in employment. It is necessary to
take into account a number of general economic trends and peculiarities of their
manifestation in the sphere of educational services: the trend of globalization -
integration of national economy into the world economic system; the trend of
regionalization due to the effect of factors of economic separatism of individual
regions with their significant consolidation; the trend of corporatization, which
involves the use of advantages of coordinated management of integrated forms
of economic activity. The main directions of integration development are seen
on the lines of vertical and horizontal interactions, with the creation of
integrated structures of mixed type. Under these conditions the status of higher
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education institution should inevitably change, since the university becomes a
subject of market relations and acts as a producer of educational services. The
new status of higher education institution results in a change in its management
methods as a business enterprise with the abandonment of existing models of
non-economic behavior in favor of mastering modern management concepts.
Prospects and tendencies of development of higher education require
development of new, system concept of management of competitiveness of
higher education institution in dynamic competitive environment, aimed at
ensuring its competitive sustainability (Grishchenko et al., 2015). The statement
of the research is based on the fact that the theoretical apparatus formed by now
and the available practical experience of work in market conditions do not
provide the management of higher education institutions with the necessary
scientific and methodological basis. Insufficiently developed theoretical and
methodological aspects of higher education institutions' development from the
position of increasing their competitiveness bring to the fore the need for
scientific-methodological and methodological developments allowing to
strengthen the contribution of higher education institutions to socio-economic
development of regions and to increase their competitiveness, which determines
the relevance of the present study. The aim of the article is to develop theoretical
and methodological and conceptual provisions for the formation of
competitiveness management system of higher education institution, to develop
practical and organizational and economic recommendations for the use of
Hackathon ecosystem as an effective tool of competitiveness management of
higher education institution. The research was conducted on the basis of Kyiv
National University of Technologies and Design (KNUTD) in 2021.

MATHERIALS AND METHODS.

Competitiveness of higher educational institution is determined by quality
of education, competitiveness of rendered educational services, efficiency of
marketing activity, efficiency of management of investment activity and
aggregate potential. Therefore, overall efficiency of management of
competitiveness of higher educational institution is an integral assessment of
efficiency of management of the above-mentioned potentials.

The economic efficiency of competitiveness management of a higher
educational institution can be represented by equation (1):

Ek = (Eo + Emark + Epot"' Einv + Ekach.obr) X ]00%, (1)

where Ex is efficiency of management of competitiveness of higher
educational institution;
E, — efficiency of management of competitiveness of educational
service;
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Enmarck — efficiency of management of marketing activity of higher
educational institution;

Epot — efficiency of management of aggregate potential of higher
educational institution;

Ein — efficiency of management of investment activity of higher
educational institution;

Exach.06p — fficiency of management of quality of education in
higher educational institution.

RESULTS AND DISCUSSION.

The main form of strategic partnership, which ensures the increase of
university competitiveness, is an educational cluster. Educational cluster is a
coordinating center of a group of geographically adjacent interconnected
educational institutions (general, primary professional, secondary professional
and higher professional education) and related employers headed by branch
ministries, state and municipal authorities.

The author's concept of university competitiveness management focuses
attention on understanding the goal, which should be placed above the space of
university activity and interpret it as a supra-objective in this form: always
sustainably maintain competitiveness, be competitive, flexibly using the
emerging conditions and adapting to them, using competitive advantages. Only
such interpretation of the goal — as a supra-objective — will allow to widely
cover the unpredictable course of events in the space of university activity and
to use unexpected changes of the situation for successful functioning and
dynamic development. Thus, if the concept of university competitiveness
management is translated into the language of management, the classical
strategy emphasizes problem solving, the author's view sees the strategy as the
use of opportunities. Management of competitiveness of higher education
institution is an integral part of the mechanism of management of economy of
higher education institution, which means a set of interconnected elements
(links), making a single whole, realizing the process of management of economy
of higher professional education institution for achievement of set goals of
management. The main elements of university economic management
mechanism are goals, management principles, management concepts, mission
and philosophy of the institution, regularities and methods of management,
personnel, structure and management regulations, management technique and
technology, management decision. All these elements in aggregate form the
mechanism of management of economy of higher education institution. In
building a system of university competitiveness management it is legitimate to
use principles of integrative management, the essence of which we define as
management of university activities at the market of educational services in a
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competitive environment, based on the provisions and principles of modern
management and focused on the integration of the university in territorial,
industry and interdisciplinary market networks. The key task of university
competitiveness management process is justification and realization of effective
competitive strategy in the market of educational services, which takes into
account own competitive advantages and main participants of competitive
struggle, market needs in innovative projects and their realization, interests of
university service consumers (population, industrial sphere, state, society). The
model of Hackathon ecosystem as an effective tool for competitiveness
management of higher education institution was proposed within the framework
of the research (Fig. 1).

Defining mission and goals

Methods and techniques External environment analysis Comprehensive
for asge_ssing quantitative assessment
competitiveness of competitiveness

Analysis of the internal

environment

o * -------------- ~

/ N

.. \
Levels of competitiveness \

{ ‘.
1 1
i : i
i Strategic i
- ' ' Factors
Factors of providing : i
competitive — 7 > to ensure
advantages i : competitiveness
i Tactical :
i i
1 1
a ' i
Competitive \ Operational ] Reserves
advantages AN A competitiveness

COMPETITIVENESS

University strategies for the realization of competitive advantages

Source: proposed by the author
Fig. 1. Model of competitiveness formation with the help
of the Hackathon ecosystem
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In this model external factors influence competitiveness of HEI both on
"Input" and on "output" of the system. At the "input" external factors of
competitiveness of HEI are incoming resources for realization of educational
services and research work which include qualitative indicators of entrants,
presence of cooperative relations with production sphere, worthy working and
rest conditions of employees and students, material stimulation of the faculty
and conditions of career development. The factors of university competitiveness
at the "output” of the system include national and international recognition of
the university, receipt of prizes and awards of state and world level, external
demand for scientific and educational publications of teachers, availability of
orders for patent-license developments, satisfaction of service consumers.

The developed model of competitiveness formation with the help of
Hackathon ecosystem of university on the market of educational services allows
clearly defining that the basic element of the strategy directed on maintenance of
competitiveness of university are competitive advantages of university, and
competitiveness is a result of realization of competitive advantages. At the same
time competitive advantages and competitiveness, as well as possibility of their
formation and realization are exposed to the action of different factors, the
degree of influence of which determines the probability of achieving the set
goals. In general, the formation of areas of competitiveness is determined by the
position of the university at the market of educational services, mission, needs of
target markets and capabilities of the university. Components of competitiveness
management efficiency of higher educational institution at the moment of
analysis are estimated as the ratio of change in the integral index for each
particular module of competitiveness (management of competitiveness of
educational service, management of marketing activity of higher educational
institution, management of total potential of higher educational institution,
management of investment activity of higher educational institution,
management of quality of education in higher educational institution) in each
subsequent period compared with the previous one to the value of the integral
index in the pre.

CONCLUSION.

Management of university competitiveness as a function is a purposeful
information impact on people and economic objects in order to direct their
actions and obtain the desired results. The sphere of higher professional
education is characterized by constant interaction and mutual influence of
producers and consumers of services. The formation of complex loyalty in the
sphere of higher professional education allows increasing competitiveness of an
institution of higher education. Management of university competitiveness as an
apparatus is a set of structures and people, providing use and coordination of all
resources of social systems for achievement of their goals. Strategic partnership
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of basic state higher education institutions of industrialized region with other
higher education institutions, academic science, industry, business and power
structures positively influences the state of labor market and socio-economic
development of the region. The creation of an educational cluster as a group of
geographically adjacent interrelated educational institutions of a certain profile
(general, primary vocational, secondary vocational and higher vocational
education) and related employers headed by branch ministries, state and
municipal authorities with a coordinating center will increase the
competitiveness of the basic university. In the conditions of higher education
market development, competitiveness as a target-oriented parameter of higher
education institution  functioning is replaced by competitiveness.
Competitiveness of HEI is the ability of HEI to form and use in the long-term
perspective the cumulative potential, providing HEI stable market position,
realization of its priority goals, partner cooperation and economic advantages in
comparison with other HEIs at its chosen market.
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BACKGROUND AND OBJECTIVES.
Energy efficiency and energy saving are the
priority direction of science, technology
and engineering development in Ukraine.
The policy of energy saving, carried out all
over the world, is directed to all branches
and scientific researches in all spheres. The
big consumer of energy resources is the
higher school. Updating of normative-legal
and technical base aimed at design and
operation of buildings with low energy
consumption and high energy efficiency
class shows the necessity of short-term
solution of the problem. At the same time,
there is a lack of a systemic view of energy
efficiency, which does not allow evaluating
the level of energy costs throughout the life
cycle of higher education institutions,
which shows the need to find effective
solutions to the problem.

METHODS. Multiple regression equation
was used to assess the influence of factors
on electricity consumption and energy
efficiency of Kyiv National University of

Technologies and Design, statistical
analysis of the obtained data was
performed.

FINDINGS. As a result it was found out
that the data of electricity consumption do
not obey the law of normal distribution, so
it is difficult to build an accurate prediction

of electricity consumption. The use of HAB
knowledge on energy efficiency allowed a
more qualitative analysis and highlighted
the main factors affecting electricity
consumption.  The  university  has
unregulated central heating, individual air
conditioning systems, and central and
individual lighting. In this regard, we
selected the following main factors: average
outdoor air temperature, average duration
of daylight hours, heating period, average
number of people working per day, during
the month to conduct energy monitoring
and energy audit of university buildings.

CONCLUSION. Implementation  of
suggested scheme of structural organization
of typical system of automatic accounting
of university energy consumption on the
basis of university HUB of energy
efficiency knowledge: server, allowing to
collect, store and process data; routers by
means of wvarious wire and wireless

communication technologies; hubs,
installed on the objects of energy
consumption; workstations, which are

personal computers with installed software
of used HUB will allow to optimize energy
consumption.

KEYWORDS: HAB of knowledge on
energy efficiency; university; energy
consumption; energy audit.
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IMOCTAHOBKA MNPOBJEMH TA
3ABJJAHHS.  EneproedexTuBHiCTh  Ta
eHepro30epekeHHs € MPIOPUTETHUM HAIPSIM-
KOM PO3BHUTKY HayKH, TEXHOJIOT1H 1 TEXHIKH B
VYxpaini. [IpoBenena B ychoMy CBiTi HOJITHKA
eHEepro30epeKeHHsT  CcIpsMOBaHa Ha  BCl
rajry3i i HayKOBi JIOCIIJDKEHHS B yCix cdepax.
3HAYHUM CIIOKMBAaYeM EHEPropecypciB €
3aKJIaM BUINOI OCBITH. AKTyaii3allis Hopma-
TUBHO-TIPABOBOI Ta TeXHIYHOi 0a3u, crpsmMo-
BaHMX Ha TMPOEKTYBaHHSA 1 EKCIUTyaTaIiio
OyZaiBenb 3 HU3BKUM DPIBHEM EHEPIrOCHOXKH-
BaHHS 1 BUCOKHM KJIACOM €HEepProe(eKTHBHOC-
Ti CBIIYUTH MPO HEOOXIAHICTH KOPOTKOCTPO-
KOBOTO BHpilIeHHs npodnemu. I[lpu 1mpomy
Ma€ Miclie BIJICYTHICTb CHUCTEMHOTO HOTJISATY
Ha €Heproe(eKTUBHICTb, 110 HE JO03BOJIE
OLIIHUTH pIBEHb BUTpPAT E€HEPropecypciB Ha
BCBOMY TIPOTSI3i JKUTTEBOTO IHKITY 3aKJIaJiB
BUIIOT OCBITH, WO MOKa3ye HEOOXIJHICTb
NOMYKy e(EeKTUBHUX IUIAXIB BUPILIEHHS
poOIIeMH.

METOJU. [Ins ominku BIUIMBY (aKTOpiB HA
€JIEKTPOCIIOKUBAHHS Ta €HEeProe()eKTUBHOCTI
KuiBcbkoro HalioHaJIbHOTO YHIBEPCUTETY
TEXHOJIOTIM Ta au3aiiHy OyJI0 BHKOPHCTaHO
METOJT MHOXHHHOi perpecii, MpoBeIeHUI
CTaTUCTUYHUM aHaJli3 OTPUMAHUX JaHHX.
PE3YJIBTATHU. B pesynprati Bramgocs
3'acyBaTH, IO JaHI €JIEKTPOCIOKUBAHHS HE

T TKOPSTFOTHCSI 3aKOHY HOPMAJTBHOTO
po3moalury, TOMy TOOyAyBaTh TOYHUH
MIPOTHO3 €JIEKTPOCTIOKMBAHHS BaXKO.

Buxopucranas XAb 3Hanb 3 eHeproedek-

! Kuiscokuii nayionanvnuil ynieepcumem mexnono2it ma
ouzauny, Ykpaina

TUBHOCTI  JIO3BOJIJIO  MPOBECTH  OLIBII
SIKICHUW aHaJTi3 1 BUAUTMTH OCHOBHI (hakTOpH,
IO BIUIMBAIOTh HAa EJIEKTPOCIOKUBAHHS.
VHIBEpCUTET Ma€ HEperyiboBaHe LEHT-
paJIbHE OMaJEeHHS, CUCTEMH 1HAUBIAYaIbHOIO
KOH/IMI[IOHYBAHHS, a TAaKOX LEHTPAJIILHOTO Ta
IHAWBIAYAIBHOTO OCBITJICHHS. Y 3BSI3KY 3
UM I TPOBEJIEHHS  €HEePreTHYHOIro
MOHITOPUHTY 1 eHeproayautry OymiBenb
yHiBepcuTeTy Oyja0 OO0paHO Taki OCHOBHI
(dakTopu: cepemHs TeMIiepaTypa IMOBITPS Ha
BYJIUIII, CEpEAHs] TPUBAIICTh CBITIIOBOTO JIHS,
ONAJIIOBAJIbHUN TEpioj, CEepeAHs] KUIbKICTh
oci0, sKI MpallolTh B JI€Hb, NPOTATOM
MICSALS.

BUCHOBKMU. BnpoBamkxeHHs 3alporoHO-
BaHOI CXEMH CTPYKTYpHOI  Oprasizamii
TUIIOBOI CHUCTEMH AaBTOMATUYHOIO OOJIKY
€HEeprocloKUBaHHS YHIBEpCUTETYy Ha 0asi
yHiBepcutercbkoro XAbB 3HaHb 3 eHep-
roeeKTUBHOCTI: CepBepy, W0 J03BOJISE
30upaty, 30epirati i oOpoOIATH AaHi; Mapul-
pyTH3aTOpHU 3a JIONOMOTOI0 PI3HUX MPOBiA-
HUX 1 0E3APOTOBUX TEXHOJOTIH 3B'A3KY; KOH-
[IEHTPaTOpH, BCTAaHOBJIEHI Ha  00'ekTax
€HEeprocroXXUBaHHsg, pobodi cTaHIli, sKi
SBIISTIOTH COOOI0 TEPCOHATBHI KOMITIOTEPH 3
BCTaHOBJICHUM IPOrPAaMHHUM 3a0€3MeYEeHHSIM
BUKOPHUCTOBYBaHOTO XADB 103BOJINTH ONTH-
MI3yBaTH EHEPrOCIOXHUBAHHS 1 MiABUIIUTU
eHeproe(eKTUBHICTh YHIBEPCUTETY.
KJIFOUOBI CJIOBA: XAB 3HaHb 3 eHepro-
e(EeKTHUBHOCTI; YHIBEPCHUTET; EHEepPrOCIHOXKH-
BaHHS; CHEPrOay IUT.
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INTRODUCTION.

One of the priority directions of development of Kyiv National University
of Technologies and Design (KNUTD) is to reduce energy intensity and
optimize the use of energy resources. Therefore, the issue of improving energy
efficiency and energy conservation of the university is quite relevant at the
moment, and energy management is the financial tool that will allow the
university to save money through a competent policy of energy resources use
((Shaposhnikova et al., 2016; Vieira et al., 2020).

Achieving real improvements in energy efficiency must be based not only
on technical solutions, but first and foremost on perfect management (Garcia et
al., 2020; Nayak et al., 2021). The process of creating an energy management
system in UkKrainian universities, despite its relevance has not been properly
developed (Werth et al., 2021; Di Stefano, 2000; Xing et al., 2019). The unified
technical policy on all issues of operation, maintenance and repair of power
equipment of the university is carried out by the department of the chief power
engineer (Abu-Rayash et al., 2020; Wang et al., 2021). This department ensures
and is responsible for the uninterrupted and reliable energy supply to all
university departments (Liu et al., 2019).

Energy management functions related to the optimization of equipment
operation modes in order to improve energy efficiency and minimize energy
costs are generally not properly performed in practice (Zhong et al., 2020;
Shcherbak et al., 2019; Shcherbak et al., 2021). Creation and implementation of
decent energy management service within the university will certainly give
additional impetus to the process of energy efficiency improvement within Kyiv
National University of Technologies and Design (Gryshchenko et al., 2017).

The Energy Management Service should be a permanent university body
for effective management of energy use and control over the implementation of
energy-saving projects and programs. Its creation will allow to concentrate in
one place all managerial functions directed on energy saving and increase of
energy efficiency. In the structure of the university, this service should report to
the top management — the Representative of the Management for Energy
Management (Hanushchak-Yefimenko et al., 2018). This would give it the
status of a cross-functional, rather than a highly specialized unit with horizontal
and vertical links with other units. One of the options for creating such a unit is
to organize the energy management system on the basis of the university
Knowledge Hub.

The purpose of this article is to substantiate the necessity and expediency
of the organization of energy management system on the basis of university hub
of knowledge. The research was conducted on the basis of Kyiv National
University of Technologies and Design in 2020.
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MATHERIALS AND METHODS.

To assess the impact of each factor on electricity consumption and energy
efficiency it is necessary to use a multiple regression equation. The linear
equation of multiple regression has the following form (1):

Y = fo+ Xy + foXo + .+ fnXi + g, (1)

where £, — free term;
Pn — values of coefficients of influence of each specific factor on the
final result;
Xn — quantitative value of the factor.

RESULTS AND DISCUSSION

The main functions of the energy management service of the university on
the basis of the university Knowledge Hub:

- providing extended and continuous control over energy consumption and
efficiency of fuel and energy resources use;

- formation of technical, economic and personnel policy of rational energy
consumption;

- developing annual plans to implement the energy saving program;

- organization of targeted energy monitoring and assessment of the actual
economic effect from implementing energy-saving projects and measures;

- coordination of activities to develop and implement energy-saving
measures;

- forming proposals to the university's investment program;

- organization of information exchange, training and cooperation in the
field of efficient energy use;

- analysis and coordination of the university energy technological services
in terms of reducing irrational energy consumption;

- development of terms of reference for pre-project work on energy saving
projects;

- development of technical specifications for investment projects on
modernization or design of new energy saving equipment and technologies,
organization of work on holding tenders by potential contractors;

- technical support of the energy saving projects being implemented;

- preparation and approval within the university of the technical part of
agreements and contracts for the purchase of energy saving technologies,
equipment and materials;

- collection, analysis and systematization of information about new energy
saving technologies and equipment used in related organizations;

- organization of work to increase the level of information support of the
university's energy consumption.
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Let's consider a simplified scheme of structural organization of a typical
system of automatic energy consumption accounting. The basis of system is the
server, allowing to collect, store and process the data. To this server hubs are
connected through routers by means of different wired and wireless
communication technologies, installed at objects and uniting data collectors into
groups. Also connected to the server are workstations, which are personal
computers with installed software from the university's Energy Efficiency
Knowledge Hub. In universities that use only one workstation, the same station
can be the server (Figure 1).

/ Workstation
University Energy Efficiency .

Knowledge Hub Server \ Workstation
| Workstation

GSM/GPRS

PLC/Ethernet

router
Concentrator Concentrator Concentrator
Accounting | | Accounting Accou_nting Accounting Accounting
device device device device device

Source: Kaplun et al., 2016.
Fig. 1. Simplified diagram of the structural organization
of the university Knowledge Hub

Most of the existing automatic energy accounting systems are organized
according to the given structure (Zhong et al., 2020). The main tasks of the
university energy management service on the basis of the university Knowledge
Hub should include:

- Assessment of the results of departments and divisions on rational energy
consumption and energy conservation based on the analysis of the actual
consumption of fuel and energy resources.

- Development, expertise, timing of implementation and control of energy
saving projects aimed at solving current and strategic tasks of energy saving.

- Develop methods to assess the actual efficiency of the implemented
energy saving measures.

- Develop, coordinate and implement mechanisms to stimulate efficiency
of fuel and energy resources use.
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- To control the implementation of the program of rational energy
consumption and energy saving.

- Implementation of targeted energy monitoring.

The number of staff in the university's energy efficiency hub will depend
on the volume of energy costs, the number and characteristics of university
facilities, and their current level of energy efficiency. In any case, the specialists
of these units should not combine the functions of energy managers with other
job responsibilities. We suggest including several energy managers and energy
auditors in this service.

Energy manager — a specialist whose activity is aimed at ensuring the
implementation of the energy policy of the university. Organization of activities
aimed at the continuity of energy management, ensuring communication
functions between all objects of energy management, planning and control of
activities aimed at the maximum efficiency of energy management (Kaplun et
al., 2016).

Energy auditor — a specialist in conducting energy audits of consumers of
fuel and energy resources in order to establish indicators of efficiency of fuel
and energy resources use and to develop economically sound measures to reduce
the consumption of fuel and energy resources (Kaplun et al., 2016).

Within the university Energy Efficiency Hub of Knowledge, the main
requirements for an energy manager should be:

- the presence of higher professional education;

- knowledge of the methodology of energy management evaluation and
training of employees in this area;

- knowledge of the methodology for rewarding university employees who
save energy;

- ability to analyze energy flows in detail;

- ability to communicate with the administration and all staff;

- ability to conduct economic analysis of energy saving measures;

- the ability to develop energy-saving measures;

- know the basic technologies of the given organization;

- the ability to work with new information technologies.

The functions of the university energy manager will include:

- organizing the work of the energy management service;

- supervise the energy audit;

- conducting an analysis of energy consumption, taking into account the
evaluation of energy saving measures;

- preparation of proposals for the improvement of the production process,
equipment, maintenance and operation of the equipment;

- determination of energy consumers' efficiency;

- control over investments in energy saving measures.
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Requirements to the energy auditor of the university:

- availability of higher profile education;

- basic knowledge of energy management;

- knowledge of standards for conducting audits;

- knowledge of safety requirements when carrying out energy audits;

- have the ability to analyze data on energy consumption;

- ability to analyze energy flows in detail,

- have practical auditing skills;

- be able to develop energy-saving measures;

- have an idea of the main technologies of the organization;

- be able to work with new information technologies.

Functions of the energy auditor of the university:

- conducting an energy survey of the university;

- to audit the energy management system;

- preparation of university energy passport;

- analysis of carrying out corrective and preventive actions;

- instrumental inspection of energy supply systems;

- calculation of standard indicators of consumption of each type of fuel and
energy resources;

- development of effective measures to implement the identified energy
saving potential;

- development of proposals for the organization of energy management
system at the university.

In addition, all those university employees who will be involved in the
organization of energy consumption and related to the operation of energy
facilities must be aware in advance:

-of the need to comply with the energy policies, procedures, and
requirements of the energy management system;

- of their roles, responsibilities, and authority to facilitate compliance with
the requirements of the energy management system, and the benefits of energy
efficiency improvements;

- any significant energy consumption arising in the performance of work,
and any consequences of the actions performed.

One of the main moments of energy management system organization in
Kyiv National University of Technologies and Design is the formation of energy
policy. Energy policy is an official written declaration of interest in rational
spending and saving of fuel and energy resources, environmental protection
accompanied by a list of stated goals, action plan for their achievement,
provision with necessary resources and clear distribution of delegated rights,
duties and responsibilities. The mandatory existence of an energy policy in the
university is not always realized by the top management and its staff. There is
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usually shared responsibility and accountability for the expenditure of fuel and
energy resources and energy supplies. Until responsibility and interest are
formalized at the formal level, there is a danger of ignoring energy policy,
shifting priorities with a loss of ongoing control over energy use and
rationalization.

The university energy policy should:

- define the main objectives in the field of energy use and available at the
boundary of the application of energy management system;

- include requirements for energy efficiency and energy saving;

- include obligations for legal and informational support for effective
energy use;

- provide an opportunity to make adjustments and revise tasks.

The primary role in the implementation of effective energy management in
the university should be given to the management. Its task is to formulate and
adopt energy policy of Kyiv National University of Technologies and Design
and maintain energy management system in working and self-improving state.

Thus, the direct responsibilities of the University management in ensuring
the operability of the University Energy Efficiency Knowledge Hub can include:

- the activities of developing and implementing energy management system
documents;

- enforcement of university standards and regulations that are part of the
energy management system;

- appointment of a responsible and authorized management representative
in the energy management system. Periodic reporting by this person on the
effectiveness of energy management and energy efficiency in the university;

- planning of measures and operational management of the energy
management system;

- allocation of responsibilities and delegation of management authority.

Equation of four-factor regression was obtained: based on eq. (1)

=-1341024,8002 + 110,5904X; + 3538,9134X; —
— 2518,0955X; — 8304,8214X,.

To assess the quality of the resulting equation, we make calculations for
each month of energy consumption KNUTD, calculate the standard deviation.
The calculation results are presented in Table 1.

Table 1
Results of calculations of the energy efficiency of KNUTD
Electricity Estimated electricity Deviation, TR
Month consumption, kWh consumption, kWh kWh Rejection, %
January 186808 189483,69 2829,69 1,46
February 160339 168838,34 8499,24 4,68
March 141634 138348,22 4286,88 3,02
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End Table 1
Electricit Estimated electricit Deviation, .
Month consumption,ykWh consumption, kWhy kWh Rejection, %
April 98240 98200,84 49,14 0,04
May 46984 49948,94 2983,94 4,21
June 34941 33419,82 2421,18 6,83
July 22192 22482,19 390,19 1,86
August 43904 39211,83 4682,16 8,89
September 48684 61424,31 2840,31 4,84
October 122034 123444,43 1419,44 1,24
November 183193 168984,64 4218,34 3,01
December 211063 201866,60 9296,39 4,40

The calculations confirm the feasibility of organizing the university's
Energy Efficiency Knowledge Hub.

CONCLUSION.

Timely provision and organization of high-quality energy management
system of the university on the basis of the Energy Efficiency Hub will allow
Kyiv National University of Technologies and Design to: reduce costs, eliminate
unproductive costs, improve financial performance and gain a reputation as an
organization successful in improving its energy efficiency.

ACKNOWLEDGEMENT.

The author is grateful to the heads of higher educational institutions for
their assistance in conducting this research.

ABBREVIATIONS

% Percentage

Eq. Formula of calculation

Fig. Figures

HEI Higher education institution

Hub Common connection point

KNUTD Kyiv National University of Technologies and Design
REFERENCES:

Abu-Rayash, A., Dincer, 1. (2020). Analysis of the electricity demand trends amidst the
COVID-19 coronavirus pandemic. Energy Res. Soc. Sci., 68: 101682.

Di Stefano, J. (2000). Energy efficiency and the environment: the potential for energy
efficient lighting to save energy and reduce carbon dioxide emissions at Melbourne
University, Australia. Energy, 24(9): 823-839.

Ganushchak-Efimenko, L., Shcherbak, V., Nifatova, O. (2018). Assessing the effects of
socially responsible strategic partnerships on building brand equity of integrated business
structures in Ukraine. Oeconomia Copernicana, 9(4): 814-830.

Garcia, S., Parejo, A., Personal, E., Ignacio Guerrero, J., Biscarri, F., Leon, C. (2021). A
retrospective analysis of the impact of the COVID-19 restrictions on energy consumption at a
disaggregated level. Appl. Energy, 288: 116448.

102


https://www.scopus.com/authid/detail.uri?authorId=35758920800
https://www.scopus.com/authid/detail.uri?authorId=36053504500
https://www.scopus.com/authid/detail.uri?authorId=57194712734

ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

Gryshchenko, 1., Shcherbak, V., Shevchenko, O. (2018). A procedure for optimization
of energy saving at higher educational institutions. East.-Eur. J. Enterp. Technol., 6(3/90):
64-84.

Kaplun, V., Shcherbak, V. (2016). Multifactor analysis of university buildings’ energy
efficiency. Actual Probl. Econ., 12(186): 349-349.

Liu, J., Yao, Q., Hu, Y. (2019). Model predictive control for load frequency of hybrid
power system with wind power and thermal power. Energy, 182: 444-464.

Nayak, J., Mishra, M., Naik, B., Swapnarekha, H., Cengiz, K., Shanmuganathan, V.
(2021). An impact study of COVID-19 on six different industries: Automobile, energy and
power, agriculture, education, travel and tourism and consumer electronics. Expert Syst.,
10.1111/exsy.12688: 1-32.

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., losifidis, C., Agha, M.,
Agha, R. (2020). The socio-economic implications of the coronavirus pandemic (COVID-19):
A review. Int. J. Surg., 88: 184-193.

Shaposhnikova, K., Shimov, V. (2016). ISO 40001-Energy management system. The
concept implementation of energy management systems. Sci. Soc., 3-2: 63—68.

Shcherbak, V., Ganushchak-Yefimenko, L., Nifatova, O., Dudko, P., Savchuk, N.,
Solonenchuk, 1. (2019). Application of international energy efficiency standards for energy
auditing in a University buildings. Global Journal of Environmental Science and
Management, 4(4), 401-414. doi: 10.22034/GJESM.2019.04.09.

Shcherbak, V., Gryshchenko, I., Ganushchak-Yefimenko, L., Nifatova, O., Tkachuk,
V., Kostiuk, T., Hotra, V. (2021). Using a sharing-platform to prevent a new outbreak of
COVID-19 pandemic in rural areas. Global Journal of Environmental Science and
Management, 8(2), 144-180. doi: 10.22034/gjesm.2021.02.01.

Vieira, E., dos Santos, B., Zampieri, N., da Costa, S., de Lima, E. (2020). Application of
the Proknow-C methodology in the search for literature about energy management audit based
on international standards. In: Thomé, A., Barbastefano, R., Scavarda, L., dos Reis, J.,
Amorim, M. (eds). Industrial engineering and operations management. |IJCIEOM 2020.
Springer Proc. Math. Stat., 338: 463-484.

Wang, Q., Zhang, F. (2021). What does the China's economic recovery after COVID-19
pandemic mean for the economic growth and energy consumption of other countries? J.
Cleaner Prod., 294: 126264.

Werth, A., Gravino, P., Prevedello, G. (2021). Impact analysis of COVID-19 responses
on energy grid dynamics in Europe. Appl. Energy, 281(116044): 1-24.

Xing, X., Yan, Y., Zhang, H., Long, Y., Wang, Y., Liang, Y. (2019). Optimal design of
distributed energy systems for industrial parks under gas shortage based on augmented e-
constraint method. J. Cleaner Prod., 218: 882-894.

Zhong, H., Tan, Z., He, Y., Xie, L., Kang, C. (2020). Implications of COVID-19 for the
electricity industry: A comprehensive review. CSEE J. Power Energy Syst., 6(3): 489-494.

103



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

AUTHOR (S) BIOSKETCHES

Nifatova Olena, D.Sc in Economics, Professor, Professor of the
Department of Entrepreneurship and Business, Kyiv National University
of Technologies and Design, Ukraine.

https://orcid.org/0000-0001-9325-6176
Scopus Author ID: 57194712734
Researcher ID: Q-1893-2016

E-mail: helen.bykhova@gmail.com

COPYRIGHTS

©2021 The author(s). This is an open access article distributed under the terms of the Creative
Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, and
reproduction in any medium, as long as the original authors and source are cited. No
permission is required from the authors or the publishers.

HOW TO CITE THIS ARTICLE

Nifatova, O. (2021). Organization of the energy management system on the basis of the
university knowledge HUB. Management, 1(33): 94-104. https://doi.org/10.30857/2415-
3206.2021.1.9.

104


mailto:helen.bykhova@gmail.com
https://doi.org/10.30857/2415-3206.2021.1.9
https://doi.org/10.30857/2415-3206.2021.1.9

ISSN 2415-3206
MANAGEMENT

Journal
Issue 1 (33), 2021

JEL Classification:

METHODOLOGY AND TECHNOLOGY OF

H53; 123; 125 HACKATHON ECOSYSTEM TO ENGAGE
UNIVERSITY FACULTY AND STUDENTS IN
INNOVATION AND ENTREPRENEURSHIP IN

UDC 378.09:005.
332.4

THE CONTEXT OF REDUCING THE IMPACT OF
THE COVID-19 PANDEMIC

Valeriia SHCHERBAK!, Svitlana ARABULI*

DOI: 10.30857/2415-

3206.2021.1.10 Ukraine

BACKGROUND AND OBJECTIVES.
Currently, the functioning of public universities
in Ukraine is provided at the expense of funds
from entrepreneurial activities at the level of
40%. This activity in a market economy is a
source of financial resources that allow
universities to adequately carry out their
educational and scientific mission in society, to
expand and strengthen the material and technical
base, to retain human resources. An analysis of
funding trends for universities in the context of
the COVID-19 pandemic has shown a steady
decline in the share of funds allocated to
universities from the budget in the total volume of
resources received. This fact actualizes the study
of the problems of entrepreneurial management of
public universities aimed at ensuring economic
security and academic freedom, which can be
implemented with the help of the Hackathon
ecosystem.

METHODS. The solution of the problems set in
the work was carried out using a systematic
approach based on the Hackathon ecosystem,
methods of scientific abstraction, modeling,
analysis, synthesis, expert evaluations,
comparative and other general scientific methods.
Reliability of scientific provisions, conclusions
and practical recommendations are based on
theoretical and methodological provisions
formulated in the studies of domestic and foreign
economists, on the analysis of statistical and
factual information. Development of the newest
approach in the care of critically ill coronavirus

LKyiv National University of Technologies and Design,

patients (functional adaptive clothing of new
design and with new properties) was carried out
by rebranding tools based on benchmarking to
determine the possibility of developing additional
segments of consumption.

FINDINGS. The project of rebranding adaptive
clothing made of flexible morphological structure
for bed-ridden critically ill patients with acute
respiratory distress syndrome COVID-19 and
nonintubated patients receiving acid therapy or
non-invasive lung ventilation is proposed,
creating exclusive competence in two areas of
application: Providing technical-medical
assistance in COVID-19 patient care using world-
leading expertise (international benchmarking) in
creating and providing textile fabrics with special
antibacterial properties.

CONCLUSION. The project of involvement of
innovation-entrepreneurial activity of university
teachers and students under conditions of
COVID-19 pandemic decrease in the form of
assets of individual human potential (patents,
copyright certificates, know-how) and branded
intangible assets (trademarks, trade secrets) is
offered. Its implementation will allow to use the
organizational possibilities of rebranding in the
dissemination of research results to additional
segments of consumption and expand the totality
of intangible and virtual assets in the form of
«goodwilly.

KEYWORDS: Hackathon ecosystem; goodwill;
COVID-19; rebranding; university.
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MOCTAHOBKA MPOBJIEMHA TA
3ABJIAHHS. B nanmii yac QyHKIIOHYBaHHS
JIepKaBHUX YHIBEpCUTETIB YKpaiHu 3abe3neuy-
€THCS 32 PAaXyHOK KOIUTIB BiJ MiANPUEMHHULIb-
Koi gisuibHOCTI Ha piBHI 40%. JlaHa misIbHICTH
B YMOBaxX PHUHKOBOI €KOHOMIKH € JKEPEeIoM
(biHAHCOBHX PECypcCiB, IO O3BOJISE YHIBEPCH-
TeTaM aJeKBaTHO BUKOHYBAaTH CBOIO OCBITHIO i
HAyKOBY MICIil0 B CYCHUIBCTBI, PO3IINPIOBATH 1

3MIIHIOBAaTH  MaTepialbHO-TeXHIYHY  0a3y,
30epiraTd  KaJpoBHHM  MOTEHIiand.  AHami3
TEHJEHIIH (iHAHCYBaHHS YHIBEpCUTETIB B

ymoBax mannemii COVID-19 moka3zaB criiike
3HIDKEHHS YaCTKM KOINTIB, IO BHIUISIOTHECS
yHIBEpCUTETaM 3 OIO/KETy, B 3arajibHOMY
o0cs31  orpumaHux pecypciB.  Lleii  dakt
aKTyali3ye JOCIiKEHHS Mpo0aeM yrpaBliHHSI
HiAMPUEMHHUIIBKOIO  JISUTBHICTIO  JIEPyKaBHHUX
YHIBEPCHUTETIB, CIIPSIMOBAHOI Ha 3a0e3Me4YeHHs
€KOHOMIYHO1 Oe3MeKH Ta aka/JeMi4Hoi cBoOoIH,
mo Moke OyTH peasli3oBaHO 3a JOIOMOTOIO
XaKaTOH-EKOCUCTEMH.

METO/IU. PimienHs 3agay, IIOCTaBICHUX B
po0OTI, 3IHCHIOBANIOCS 3 BUKOPUCTAHHSIM CHC-
TEMHOT0 Tiaxomy Ha 0a3i XakaToH-eKOCHCTe-
MH, METOJIB HAyKOBOi a0CTpakiii, MOJEIO-
BaHHsI, aHaJI3y, CUHTE3y, €KCIEPTHUX OILIHOK,
MOPIBHSAJILHOTO Ta IHUIMX 3arajlbHOHAYKOBHX
MeToJiB. JIOCTOBIPHICTh HAYKOBUX IOJIOXKEHb,
BHUCHOBKIB 1 IPAaKTUYHUX PEKOMEHMAI IpyH-
TYEThCS HAa TEOPETHYHUX 1 METOIOJIOTIYHHX
MOJIOKEHHAX, C(HOPMYIHOBAHUX B JOCIIJKEH-
HSX BITYM3HSHUX 1 3apyODKHMX E€KOHOMICTIB,
Ha aHali3l CTaTUCTUYHOI Ta  (PAKTUIHOT
iHpopmarii. Po3poOka HOBOro migxomy B
JOTJISIII 32 BaKKOXBOPUMH Ha KOpOHaBipyc

! Kuiscokuii nayionanvuuii ynisepcumem mexuono2it ma
ouzauny, Yrkpaina

namieHTaMu  ((QyHKI[IOHAJIBHOTO aJaNTUBHOIO
OJIITY HOBOI KOHCTPYKII 1 3 HOBUMH BIIaCTHU-
BOCTSMH)  TIpOBOAMJIACA  IHCTPYMEHTapieM
peOpeHMHTy Ha OCHOBI OCHUMAapKiHTy IS
BU3HAYEHHS MOXJIMBOCTI OCBOEHHS JIOAATKO-
BUX CETMEHTIB CIIOYKUBAHHSI.

PE3YJIbTATH. 3anporoHOBaHO  MPOEKT
peOpEeHINHTY aJanTUBHOTO OJSTY 3 THYYKOIO
MOPGOJIOTIYHOI0 CTPYKTYpPOIO ISl JISKAUHUX
TSOKKOXBOPHX 3 TOCTPHUM  PECHipaTOPHUM
muctpec-cuaagpomom COVID-19 1 neinty6o0-
BaHIX MAIll€HTIB, fKI OTPUMYIOTb KiCHEBOTE-
pamito a00 HEIHBa3WBHY BEHTWJIALIIO JIETEHIB,
10 CTBOPIOE EKCKJIIO3UBHY KOMIIETEHTHICTH Y
HaJaHHI ~ TEXHIKO-MEIWYHOi  JONMOMOTH B
norsiai 3a xgopumu COVID-19 3 Bukopucran-
HSM TIPOBIJHOTO CBITOBOTO JOCBiqy (MiXKHa-
poIHUIT OCHYMApKIHT) TIO0 CTBOPEHHIO 1 BHKO-
PHUCTAaHHIO TEKCTWJIBHUX TOJIOTEH 3 CHeliajb-
HUMH aHTHOAKTEpiaIbHUMHU BIIACTUBOCTSIMH.
BUCHOBKM. 3anpornoHOBaHUH MPOEKT 3a1y-
YeHHS B HHOBAIIMHO-TIANPUEMHULIBKY isUTb-
HICTh BUKJIQJIauiB 1 CTYJCHTIB YHIBEPCHUTETY B
yMoOBax 3HIKeHHs BIUmBy nanzaemii COVID-
19 y Burnsai CTBOpPEHHS 1 peaii3allii akTHBIB
IHIWBIIyalbHOTO  JIFOJICBKOTO  TOTEHIliaTy
(maTeHTiB, aBTOPCHKUX CBIJIOLTB, HOYy-xay) 1
(bipMOBHUX HeMaTepiaJbHUX AKTHBIB (TOPrOBHUX
MapoK, KOMEPLIHHUX CEKPETIB) 103BOJISIE BUKO-
PUCTOBYBaTH OpraHi3aliiiHi MOXJIUBOCTI peod-
PEHIUHTY B TOIIMPEHHI pPE3yJIbTaTiB JOCIiA-
KCHHSI Ha JIOAATKOBI CETMEHTH CIOYKUBAHHS i
PO3IIUPUTH CYKYITHOCTI HEMaTepiadbHUX 1
BIPTyaJIbHUX aKTHBIB Yy BUTJISAI «TYIBIITY».
Kiarouosi cJjoBa; XaKaToH-EKOCHUCTEMA;
ryasin; COVID-19; peOpeHauHT; yHIBEpCUTET.
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INTRODUCTION.

The consequences of the COVID-19 pandemic in Ukraine have
fundamentally changed the economic conditions of public universities. These
conditions are characterized by increased instability and uncertainty in the
external environment, increased competition in the market of educational
services, and a significant reduction in the budget financing of higher education
(Bansal et al., 2020; Bendau et al., 2020). In this context, universities are faced
with the problems of ensuring viability, maintaining financial health at a
sufficient level, and finding sources of sustainable development (Barbosa et al.,
2020). The natural solution to the accumulated problems was the development
of entrepreneurial activities of universities.

The newest outbreak of coronavirus is a global problem, posing a serious
risk to the entire world population (Buckee et al., 2020). Due to the unusual rate
of spread of the disease, the World Health Organization (WHO) declared
COVID-19 pandemic on 11.03.2020. The occurrence of coronavirus disease in
Ukraine was recorded on 3.03.2020, when the first case was confirmed in
Chernivtsi region. Reviewing the literature on the COVID-19 outbreak, one can
notice that a great number of scientific articles have been published recently on
how to adopt preventive and control measures to minimize the spread of the
disease, how to mitigate the risks of infection and transmission, how to ensure
proper behavior with medical waste generated by treating patients with
coronavirus (Byambasuren et al., 2020). The challenge of developing
morphologically flexible garments for the critically ill as well as textile support
products in the face of a new COVID-19 pandemic outbreak and its rebranding
by benchmarking methods for new consumption segments is very urgent and
needs to be addressed immediately. Humanity's past experience gives reason to
expect that the innovative data obtained in the fight against coronavirus will help
save lives, prevent disease contamination and generally make people more
active and productive. As the world's leading scientists point out, it is possible
that the search for means to combat coronavirus will produce new knowledge
that can be applied to pandemics, epidemics and diseases on new and innovative
principles. Another challenge of today's society is not only to realize the global
complexity of the situation, but also to find out the current and future risks, the
need for increased safety requirements. The aim of the article is to substantiate
the technology of Hackathon-ecosystem to engage in innovative and
entrepreneurial activities of university teachers and students in reducing the
impact of the COVID-19 pandemic. The study was conducted at the Kyiv
National University of Technologies and Design (KNUTD) in 2020.

MATHERIALS AND METHODS.

The solution of the problems set in the work was carried out using a
systematic approach, methods of scientific abstraction, modeling, analysis,
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synthesis, expert evaluations, comparative and other general scientific methods.
The reliability of scientific provisions, conclusions and practical
recommendations is based on theoretical and methodological provisions
formulated in the studies of domestic and foreign economists, on the analysis of
statistical and factual information.

The basis of research methodology lies in the application of bipolar
approach, where introversion as a technical and technological component is
reflected in the possibility of using the latest approach in caring for seriously ill
coronavirus patients (functional adaptive clothing of new design and with new
properties) to remove them from the crisis state; extraversion as an economic
component represents the effectiveness of rebranding based on the rebranding of
clothing with flexible morphological structure in accordance with possible The
methods of expert questioning, multifactor analysis and results processing will
identify the most influential factors on the performance properties of articles
made of flexible morphological structure, which will allow adapting these
methods to the needs of this study. This will make it possible to develop
appropriate product designs and determine the most significant material property
requirements. In accordance with the tasks set, there will be theoretical
developments and practical measures to provide textiles with various types of
necessary properties — bactericidal, sorption, shock absorbing, etc. This can be
solved by varying the physical and mechanical properties in a wide range and
layering them into packages. Innovative textile materials and special product
designs will make it easier to care for critically ill patients. The project will
develop a series of new garments in the category "outfit and means of
rehabilitation designed to care for critically ill patients for coronavirus and to
facilitate the movement of patients with impaired mobility. The use of the
method of cluster analysis will make it possible to tare the offered assortment of
articles with a flexible morphological structure for different consumption
segments. The possibility of practical use of the authors' know-how is confirmed
by the qualitative characteristics of the experimental samples, technical,
economic and consumer characteristics of the developed medical textile and
clothing made of it, which corresponds to the level of properties of the leading
world manufacturers, the possibility of using the benchmarking tools for
rebranding the obtained results.

RESULTS AND DISCUSSION.

The main and specific types of entrepreneurial activities of the university,
in addition to renting space in the university, printing activities and other typical
types in the university are:

- realization of paid educational services in accordance with the approved
state standards;

- realization of the results of scientific and methodological activity;
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- comprehensive scientific and educational services to the client with the
provision of additional services necessary for education with a break from work
or permanent place of residence;

- implementation of intermediary services in the field of education.

The structure of the university business processes is shown in Table 1.

Table 1
List of university business processes

Basic: Auxiliary:
The educational process (subprocesses: basic | The process of methodological support
education, additional education, preparatory |activities;

courses) The process of logistical support;
The process of capital construction and repair.
Management: Development:
Planning of activities; Creation of a branch network;
Organization of the educational process; Expanding the spectrum of services;

Motivation, training and growth of employees | Improving the quality of services.

Source: Gorin, 2014; Zharska et al., 2014; Kobzeva, 2015.

To improve the efficiency of a higher education institution's entrepreneurial
activity, its managers must manage service delivery according to several criteria.
In our opinion, the most important criteria to be managed are: customer
satisfaction; staff development; research and invention; management; marketing;
brand; leadership. The main elements of entrepreneurial activity of the
university are presented in Table 2.

Table 2
Correlation of university activities and basic adjustment criteria
Criteria Types of university activities
1. Customer satisfaction The educational process;

The process of methodological support of activity;
The process of logistical support

2. Professional development Research process

Motivation, training and growth of employees
3. research and inventions The research process
4. Management Research process

Motivation, training and growth of employees
5. Marketing Educational process;

Creation of a branch network;
Expanding the range of services

6. Brand Educational process;
Creation of a branch network;
Expanding the range of services

7. Leadership Improving the quality of services

Source: Obolenska, 2002; Dmitrenko, 2012; Grishchenko et al., 2015.
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Based on the table above, it is reasonable to use the method of management
based on management by deviations with the use of adjustments. Management
by deviations is management, when the managing person, the management body
fixes deviations from the pre-planned plan, program and takes measures to
eliminate the deviations. This approach makes it possible to make efforts exactly
in those areas of activity where there are the most significant deficiencies and
not to disperse one's energy on less significant problems. Based on such a
control system, managers should:

- identify which of the units need to improve performance and reflect this
quantitatively by comparison with available standards;

- ensure that the managers of each unit receive performance information;

- respond immediately to high achievements by rewarding the heads of
these units;

- provide assistance to those units that are lagging behind;

- to make this procedure systematic;

- to introduce a system of comparisons over a longer period of time in case
of repeated high performance of the same units;

- introduce a report on all areas of activity, so that they are not neglected,;

- ensure operational management of priorities, so that there are no
neglected areas of activity.

One of such projects of entrepreneurial activity of Kyiv National
University of Technologies and Design is a project of creation of adaptive and
rehabilitative clothes with expanded range of requirements, which include
indicators of comfort and multifunctionality depending on the purpose of
clothes, including protective properties: protection from hypothermia and
hyperthermia and bacterial contamination and so on. Rebranding of the
assortment of innovative textile materials with antimicrobial and therapeutic
properties with justification of their choice in packages based on benchmarking
of the best world achievements, can be used not only in products for seriously ill
people, but also for low-mobile population, elderly people, people with
disabilities. This approach allows not only to reduce social tension in the
society, but also to expand their opportunities and improve their quality of life.

The further use of the results of the project in public practice can include:

- creation of a new range of items of equipment and means of
rehabilitation, designed to facilitate movement, dressing and undressing and
rapture items, and many other varieties of rehabilitation and preventive items;

- confection of textile materials into garments for people with disabilities of
various categories, the seriously ill and other people with limited mobility;

- developing basic designs and improving the technology of production and
providing the necessary properties of products for these categories of
consumers, taking into account the peculiarities of their use;
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- obtaining baseline data to address the issues of mass production of an
innovative product.

The presence of a large number of people with disabilities necessitates the
production of specially adapted clothing and care items made of textiles, which
will help to solve some of the household problems, self-care, as well as
involvement in a full-fledged life in society.

The rebranding of adaptive clothing made of flexible morphological
structure for bedridden critically ill patients with acute respiratory distress
syndrome COVID-19 and non-intubated patients receiving oxygen therapy or
non-invasive ventilation creates exclusive competence in two areas of
application: Providing techno-medical care in COVID-19 patient care using
benchmarking to create and provide textile fabrics with special antibacterial
properties, recognized individual human assets, and branded intangibles. The
methodology of the applied research stage includes both theoretical
substantiation of the regularities of developing designs and selecting materials
for garments and other adaptation-prophylactic items and the practical
component of the research — making experimental samples of such items. In the
course of the experimental part of the project, in order to provide the given
therapeutic and prophylactic properties, the methods of providing antimicrobial
properties to textile materials by eco-safe technologies will be used. Carrying
out physiological and hygienic researches will allow to approach reasonably to
manufacturing of samples of rehabilitation and adaptation garments for their
subsequent transfer to experimental operation.

CONCLUSION.

The most significant expected results and scientific novelty: development
of new design and technology of garments with flexible morphological structure
and auxiliary textile products for COVID-19 patients; development of
technological regulations "Technology of clothing and other rehabilitation and
adaptive garments for lying patients on artificial ventilation (ventilator) and
mobile patients receiving noninvasive therapy" and technical and operational
conditions of its implementation; mechanism of rebranding

Scientific and practical value of the results: substantiation of conceptual
approaches, models and mechanisms of rebranding of the system to prevent new
outbreak of pandemic COVID-19 according to the new standards of quality of
life and health of mankind. On the basis of scientific recommendations and
practice-oriented results of the research, the project can be successfully
implemented by creation and development of effectively functioning system of
rebranding of products from flexible morphological structure for COVID-19
patients. Use of such new innovative mechanism will allow to solve a number of
applied problems: to support medical institutions in conditions of new outbreak
of pandemic COVID-19 in the form of timely provision of adaptive, comfortable
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and ergonomic clothes for lying patients; on the basis of rebranding and
marketing analysis to study additional segments of consumption taking into
account new standards of quality of life and health of mankind.
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Beryn. B Ykpaini BUCBITIEHI Jajexo He
BCI NUTaHHA  CTOCOBHO  CydYacHHUX
TEOPETHKO-METOAOIOTTUHUX Ta
NPUKIAIHAX 3acaj aKTUBi3amii PO3BUTKY
TOTEJIBHO-PECTOPAHHOTO Oi3Hecy. IcHye
norpeba y TOMNIMOJIEHOMY HAyKOBOMY
JOCHIDKEHHI ~ TEOPETUYHHX  aCIeKTiB
dbopMyBaHHS METOIMKH OpraHi3amiitHOro
Ta (hi-HAHCOBO-PECYPCHOTO 3a0€3MEeUCHHS
PO3BUTKY TypU3MY Ha
3arajJbHOJIEP)KABHOMY Ta PEriOHATBHOMY
piBHSX, BH3HAYEHHI TPIOPUTETIB Ta
OKpECJICHHI [UIAX1B M IBUILICHHS
e()EeKTUBHOCTI YIPaBIiHHS KOMILJIEKCHUM
BUKOPUCTaHHSAM 0aratoro pekpeariiHo-
TYPUCTUYIHOTO MOTEHITATy YKpaiHu.

l'imore3a  HayKoBOIo  JOCJiIKEHHA
NOJIATA€ Yy TIONATaE y MOTINOJICHH]
TEOPETUUHUX 3acaj (opMyBaHHs
HOJITHKH PO3BUTKY TOTEJIbHO-

pecTtopaHHoOro Oi3HECy Ta OOTpyHTYBaHHI
METOJIMYHUX TTOJIOKEHB OO0 HAMPSMIB i1
peaizallii y KOHTEKCTI CTHUMYJIIOBaHHS
OpraHizariiHoro Ta ¢diHaHCOBO-
pecypcHoro 3a0e3mledeHHs Tainy3i B
perioHax Ykpainu.

Meto10 aociigxeHHsi € OOrpYHTYBAaHHS

Ha TEOPETUYHOMY PIiBHI  €JIEMEHTIB
(YHKI10HAJIEHOTO 3a0e3MeYeHHs
PO3BUTKY  BITYM3HSHOTO  TOTEIBHO-
pecTopaHHOro Oi3HeCY.

MeToaoJ10ri€10 HAaYKOBOI'0
AOCJTiIKeHHSI € 3arajJbHOHAyKOBI Ta
crierjaiapHi METOIU JIOCIIJDKEHHS :

I'OTEJIBHO-PECTOPAHHOTI O BIBHECY

. . 1
BikTopis 'OTPA
1 . : . . .
Vaiwceopoocvkuti nayionanvruuil ynisepcumem, Yxpaina

MladeKTHYHAI METOJ JOCIIKEHHS
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B3a€MO3B’SI3KY W PO3BHUTKY, CHUCTEMHO-
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CTaTUCTUYHI METOJAM, TOPIBHAHHA (IIPH
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PO3BUTKY TOTEJIbHO-PECTOPAHHOTO

Oi3HECy Ta BH3HA4YCHHI MPIOPUTETHUX
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BucnoBku. [[oCimiDKeHHS BITYHU3HSIHOTO
TOTEJIbHO-PECTOPAHHOTO 6i3Hecy,
30KpemMa PETiOHATILHOTO PHUHKY
TYPUCTUYHUX TIOCIYT, IPYHTYETbCA Ha
OIIIHIII CEPEIOBUIIA PUHKOBOI JTisITEHOCTI.

Bona nependayae BUKOPHCTaHHS
KOMILIEKCHOTO nigxomy 1010
3aCTOCYBaHHS  TEOPETHKO-TPHKIIATHUX

3acaj] Tally3eBOTO Ta TEPUTOPIAILHOTO
aHajizy 1 mepeciiaye Mety (GopMyBaHHS
NPOBIJHUX Ba)XEIliB PO3BUTKY TOTEIBHO-
pecTopaHHOro Oi3HECY.

Kirouosi cJioBa: TYPUCTUYHHN
HOTEHI[IaJI; PUHOK TYPUCTHUYHUX IOCIYT;
OPUHIOUON ~ YOPABIiHHI  PO3BUTKOM
TYPUCTUYHO rOTEIbHOT 1HAYCTpI;

roTeJIbHO PeCTOpaHHUM Oi3HeC.
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Statement of the problem. A characteristic feature of the transformation
processes taking place in the economy of Ukraine is the intensification of the
development of the hotel and restaurant business. The scientifically
substantiated formation of a favorable financial, economic, legal and
information environment in order to stimulate the development of the hotel and
tourism industry in the regions of Ukraine is becoming increasingly important.

Analysis of recent research. Recreational science has been developing
most intensively in Ukraine since the 1960s. Today such scientists as
O.l. Shabliy, N.Yu. Nedashkivska, M.1. Dolishniy, M.S. Nudelman,
S.V. Trokhimchuk, G.S. Bachynsky, V. Kravtsiv are especially actively engaged
in the development of the tourist and hotel industry. In the future, tourism and
the hotel industry, as relatively new objects of interdisciplinary research, are
constantly in the spotlight of economics. A large array of economic literature
highlights the features and prospects of tourism and the hotel industry.

The purpose of the study is the formation of conceptual foundations for
the development of hotel and restaurant business in the state.

Presentation of the main material. In support of these facts in the modern
world prevails the economic concept of world tourism, which is manifested in
the fact that the economic aspect of hotel and restaurant business prevails over
others, encouraging the development of production, services, rational use and
reproduction of tourist resources.

However, these characteristics of the hotel and restaurant business in the
world will look incomplete and one-sided. A more detailed analysis of it, along
with impressive quantitative indicators, reveals other aspects of this industry.
Thus, in the absence of proper planning and management, the development of
the hotel and restaurant business can lead to such socio-economic problems as:

- excessive use of natural ecosystems (forests, mountains, lakes);

- destruction of natural systems for tourism facilities;

- harmful emissions of vehicles;

- generation of garbage and other household waste;

- negative impact on the culture and customs of the local population;

- destruction of historical and architectural heritage;

- increasing population density in tourist centers.

Since the preserved natural environment and socio-cultural sphere are the
most necessary conditions for full recreation, their observance becomes an
important economic factor in the development of the hotel and restaurant
business and for those who determine policy in this area. Therefore, with a
seemingly unshakable economic concept from the beginning of the twentieth
century. In the field of tourism regulation, the concept of sustainable
development is becoming increasingly important, which requires taking into
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account the long-term interests and consequences of the industry, limiting the
scale of tourism so that the host territory saves its resources for future
generations. Using the principles of the Concept of Sustainable Development,
the hotel and restaurant industry can not only overcome the so-called "side
effects"”, but also act as a driver that will lead other industries on the path of
sustainable development. Priority efforts to implement the principles of
sustainable development should minimize the negative environmental
consequences of tourism. This task becomes especially relevant, given the rapid
development of the industry, which is expected in the coming years, and,
accordingly, the growth of its burden on the environment. After all, in the end,
the industry will be able to develop only with the rational use of natural
recreational resources. Therefore, in the future, transport and hotel services,
catering, waste disposal, etc. must be organized with much greater diligence and
environmental friendliness than today. However, successes in the fields of
environmental protection and socio-cultural environments, care for them depend
primarily on the initiative of the state and local administrations, public and
private organizations that coordinate the development of tourism. The role of the
state is especially important because it develops the necessary strategic basis for
planning the tourism industry: ensures the development of valuable recreational
areas and tourist centers, conducts basic research and monitoring, and assesses
infrastructure needs and their consequences. The development and practical
implementation of the concept of sustainable development for recreation and
hotel and restaurant business should be carried out in cooperation with all
stakeholders, especially the private sector and local people, taken into account in
the development of practice-oriented state and regional programs for recreation
and tourism. In order to ensure a sustainable structure of consumption and
production within the tourism sector of the economy, it is necessary to support
the national capacity to develop and implement policies in areas such as
planning in kind, conducting economic activities and assessing their
consequences, regulation in information exchange, education and marketing.
Sustainable development of tourism can ultimately lead to sustainable
development of the entire territory, while carrying out nature protection, cultural
protection, social and economic development. An example of the expediency
and prospects of such an approach in ensuring the transition of the regions of
Ukraine to the principles of sustainable development can be the western region.
Given that the priorities for this region, along with other industries, are tourism,
recreation and health resort, the issue of scientifically sound approach to
managing their development today is of particular importance. Due to radical
changes in the socio-economic life of the state and new socio-political
guidelines, the role of further research into the development of the hotel and
restaurant business is growing.
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Existing methods of research of domestic development of hotel and
restaurant business, in particular the national market of tourist services, are
based on an estimation of the environment of market activity, definition of
factors of effective work of subjects of tourism and size of their influence on
final economic results. They provide for the use of an integrated approach to the
application of theoretical and applied principles of sectoral and territorial
analysis and pursue the goal of forming the leading levers of national tourism
policy.

According to the results of research, it is advisable to identify the following
principles of development of hotel and restaurant business in the country:

1) assessment of factors of external and internal environment of
functioning of development of hotel and restaurant business on the basis of the
system approach;

2) a comprehensive analysis of the level of development of the hotel and
restaurant business;

3) forecasting the directions of development of hotel and restaurant
business and stimulating their activity. It will be useful to consider in more
detail the above conceptual principles:

1. Assessment of external and internal factors of the functioning of the
hotel and restaurant business on the basis of a systematic approach. The
mechanism of analysis involves the division of all factors of influence into two
groups: external and internal environment, and the principle of systematization
allows a comprehensive assessment of their effect. The factors of the internal
environment include those that have a direct impact on the functioning of the
domestic market of tourist services. In particular, it is the state (through
legislative activity), related to the tourist and hotel sphere of activity, consumers
of the tourist and recreational product, investors, ecological, natural factors, etc.

The external environment provides an indirect impact on the state of the
national market of tourist services and includes: political, psychological factors,
socio-cultural environment, the state of the economy and STP, geographical
location, international events and more. The algorithm for estimating the
magnitude of the impact of these factors of the internal and external
environment on the functioning of the domestic market of tourist services
involves the use of economic and mathematical methods of analysis.

2. Comprehensive analysis of the level of development of the hotel and
restaurant business involves the study of market conditions, assessment of the
structure and level of consumption of tourist services, structural and territorial
analysis of the market of tourist services and the state of the tourist industry. The
analysis of the state of recreation and tourism should be carried out, taking into
account the assessment of available logistical, financial, labor, natural
recreational and tourist resources in kind, value and quality, in absolute, relative
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or average values. The application of the method of integrated assessments to
determine the level of development of recreation and tourism contributes to the
complexity and integrity of the approach. The analysis of the dynamics of the
leading components of the tourist process should be carried out according to the
system of economic and statistical indicators, which should include the
definition of average growth rates, variation scale, coefficient of variation.
Territorial-dynamic analysis is designed to establish the structural and spatial
dependences of the functioning of the market of tourist and recreational services
and to prepare input data for forecasting its development and optimization of the
territorial organization. In general, the purpose of a comprehensive analysis of
the level of development of the hotel and restaurant business is:

- study of the state, structure, typology and territorial differentiation of the
supply of tourist and recreational services and demand for them;

- establishing the level of development of recreation and tourism and the
level of meeting the needs for tourist and recreational services;

- assessment of the market situation of tourist and recreational services and
identification of existing disparities.

3. Forecasting the development of hotel and restaurant business can be
considered the final or final stage of the analysis of the level of development of
national and regional markets for tourism services and used as information
support for the formation of tourism and recreation policy.

Forecasting should be performed using economic and mathematical
methods (including factor modeling), programming methods to identify the
effectiveness of recreation and tourism, depending on the impact of changes in
internal and external factors. Particular attention in forecasting and planning
recreational and tourist activities should be paid to the study of demand, supply
of tourist product and optimization of their ratio in the market of tourist services.

Conclusions and prospects for development. The main task of modern
management systems should be to ensure optimal conditions for the
development of hotel and restaurant business. This includes the implementation
of information, regulatory and legislative support, development of forecasts of
tourist needs, coordination of tourist activities. The main areas of regulation
include recreational nature management; staffing of tourist establishments with
qualified workers; ensuring the work of institutions that provide special and
household services to travelers; compliance with the requirements of living in
recreational areas. The results of the analysis of the market of tourist services
should be the basis of concepts and programs for the development of
recreational and tourist sphere, which would solve the problems of the industry
in the general context of socio-economic development and contain priority
goals, main directions of their implementation, optimal location recreational
facilities, activities to provide opportunities to meet the effective demand of the
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population for spa, tourist and recreational services, taking into account
environmental, socio-economic, resource constraints; as well as miscalculations
of alternative directions of tourism and recreation development, socio-economic
efficiency of their implementation. Socio-economic efficiency of the hotel and
restaurant business development policy should be determined by implementing a
system of multipliers that will help assess both direct and indirect effects of
tourism development due to the projected change in tourist flows:

- income multiplier — reflects the dynamics of income of tourism and
recreational entities;

- demand multiplier — reflects the dynamics of the real volume of effective
demand for recreational services;

- supply multiplier — reflects the change in the real volume of competitive
tourist and recreational services in the regional market of recreational product;

- multiplier of economic activity — allows to estimate the dynamics of
employment in the tourism sector and related economic sectors;

- investment multiplier — reflects the dynamics of investment support in the
tourism industry.
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BACKGROUND AND OBJECTIVES.
The issue of providing the sphere of hotel
business with information resources and
improving the information support system is
relevant, requires new solutions to increase
the competitiveness of hotels and similar
accommodation facilities at the national and
international level.

METHODS. Methods of scientific research
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network  organization of information-
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FINDINGS. The hypothesis of the scientific
research is to model the conceptual
foundations for creating an information
technology platform that aims to add to the

CONCLUSION. It has been substantiated
that as a result of using the platform,
consumers will be able to access the
necessary range of information about the
hotel business. The proposed platform should
include an element of an alternative booking
system, where the consumer has the ability to
independently select the necessary hotel or
similar ~ accommodation  fixture, get
reservation services, specify the type of room,
date, book accommodation online and receive
confirmation. In addition, guests (customers)
will be able to communicate and exchange
information, including everything that relates
to specific requirements and personal needs.
Hotels will be able to collect data and various
information about their clients and to analyze
their wishes, which will allow personalizing
the services for each individual client. This
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customers with an incentive to become a
repeat customer and consumer of the hotel
visited.
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. 1
FOuaia BIPIOKOBA
! Kuiscoxuii nayionanehuii ynisepcumem mexnono2it

ma ouzauny, Yxpaina

Beryn. Ilutannst 3abe3nedeHHs chepu
rorejapHOro  Oi3Hecy  iHQoOpMaIiiHUMu
pecypcaMd Ta BJOCKOHAJIEHHS CHUCTEMHU
iH(OpMaIIifHOTO 3a0e3meueHHs €
aKTyaJbHHUM, MOTpeOy€e HOBUX DIllICHb IS
HiBUIIEHHS] ~ KOHKYPEHTOCIPOMOXHOCTI
rorejel  Ta  aHAJOrIYHUX  3ac00iB
pPO3MIIIEHHs] HAa  HAllOHAJIBHOMY  Ta
MDKHapOJHOMY PiBHI.

l'imore3a HAYKOBOI'0 JOCTiKEeHH A
NOJIATA€ y MOJETIOBAaHHI KOHIIETITYyaTbHUX
3acaj CTBOpPEHHS iH(hOopMaIiifHO-
TEXHOJIOTIYHOI TIaThOpMH, sIKa HaIllJIeHa
Ha MOXJIUBICTH JOJNYYEHHS JI0 PO3BHUTKY
roTeJabHOro Oi3HECY pi3HUX Cy0 €KTIB.
Merto10 gociaii:keHHs1 € OOTpYHTYBaHHS Ha

TEOPETUUHOMY piBHI €JIEMEHTIB
dbopmyBaHHS 1HGOPMAIIHHO-TEXHOJIOTIYHOT
wiatGopMu  TATPUMKH Ta  PO3BUTKY

TOTEJILHOTO Oi3HECy.

MeTo0/10/10Ti€l0 HAYKOBOTO IOCJiIKEHHS
€ 3araJbHOHAYKOBI Ta CIeliajJbHI METOAH
JOCTTI/DKEHHS: a0CTPAaKTHO-JIOTTYHUNA METOJ]
— sl OOTPYHTYBaHHS 1 KOHKpETH3aIlii
OCHOBHUX  TIOJIO)KE€Hb  1H(OpMAIIITHOTO
3a0e3MmeueHHs] PO3BUTKY TOTEJIBHOTO Oi3He-
Cy; TIpH aHaii3l CyCIUIbHUX SBHII Ta yTOY-
HEHHI €KOHOMIYHOI CYTHOCTI KaTeropiaib-
HOTO pAIy, TIATCKTUKO-JIOTIYHUH — IS
BU3HAYEHHS HASBHOCTI CHHEPreTUYHOIO
edekty Bim (Gopm MepekeBoi opranizaiii
1H(OPMAIIITHO-TEXHOJIOT1YHOT  TuTaThopMH
IUIIXOM ~ JOJAY4YeHHS  J0  PO3BHUTKY
roTe’abHOro Oi3HECY pi3HUX Cy0 €KTIB.

BucHoBku OOrpyHTOBAaHO, IO BHACTIIOK
BUKOPUCTAHHS TUTAaT(GOpPMH, CIOKHMBadam
OyJe HagaHO MOJKJIHMBICTH JIOCTYITY [0
HEOOX1THOTO CmeKTpy iHdopmarii om0
TUSTTBHOCTI  TOTEJIIO. 3anponoHoBaHa
mwiatrgopMa TOBHMHHA BKIIIOYATH €JICMEHT
QIBTEPHATUBHOI CUCTEMHU OpOHIOBAHHS, JI€
CIIOKMBA4 Ma€ MOMJIMBICTh CaMOCTIHHO
nigiopaTd HEOOXIAHUN TOTENh YW IHIIWN
aHAJIOTTYHUHN 3aci® pO3MILIECHHS, OTPUMATH
MOCIYTH  pEe3epBYBaHHs, BKa3aTh THII
HOMEpY, J1aTy, 3a0pOHIOBATH PO3MIIIIEHHS B
OH-JIATH peXUMI Ta oJlepKaTh
nigTBepKeHHs. KpiM Toro rocti (KITi€HTH)
MaTUMYTh  CHPOMOXKHICTH  IPOBOIUTH
KOMYyHIKaIlito ¥ oO0MIH iHOpMAIli€TO,
30KpeMa BCe, 110 CTOCYEThCS Crenu(piuHux
BUMOT 1 ocobuctux mnorped. l'otem x
OTPUMYIOTH MOXJIUBICTH 300py [aHUX,
pi3HOTO poay iHGopMalii MpPo KIIEHTIB,
MPOBECTH aHami3 IXHIX mo0axaHb, IO
JacTh ~ MOXJIMBICTH  TEPCOHAJI3yBaTH
MOCIYTH TiJ KOXHOTO OKPEMOTO KITI€HTA.
Ile Moe cTath OCHOBOIO JJIsi GOPMYyBaHHS
nporpamMu JIOSUTBHOCTI JUIsl TOTEJIB Ta
AHAJIOTIYHUX 3ac00i1B PO3MIIIICHHS],
HaJaHHS  KII€HTaM  CTUMYJy, 1100
MOBTOPHO CTAaTU KJIIEHTOM 1 CIIOKHUBayeM
BiJ[BiTyBaHOT'O TOTEJIIO.

Kiro4uoBi cJjioBa: roresnbHO pecTOpaHHUUN
0i3Hec; KOMYHIKaIlis; iH(hopMariitHe
3a0e3meueHHs;  mporpama  JIOSUTBHOCTI,
MepeKeBa opraHizatis.
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Statement of the problem. The issue of providing the hotel business with
information resources and improving the information support system is relevant,
it needs new solutions to increase the competitiveness of hotels and similar
accommodation facilities at the national and international levels.

Analysis of recent research. World and domestic experience has
accumulated a considerable amount of knowledge on modeling and forecasting
of economic processes in the hotel and restaurant industry. However, the search
for, development and improvement of methods that would allow to analyze and
forecast all economic processes in accordance with market conditions of
development and transformational transformations continues in Ukraine.
Studying the processes in modern society to improve the system of information
support, it is necessary to gather the necessary information about the factors and
resources that affect the development of the hotel and restaurant industry in
Ukraine.

The purpose of the study there is a substantiation on a theoretical level of
elements of formation of an information-technological platform of support and
development of hotel business.

Presentation of the main material. In the conditions of formation of
world hotel economy large-scale and full-fledged application of the Internet for
promotion of hotel products and services on the market, effective introduction of
modern information technologies in activity of hotels and similar means of
accommodation becomes important. The rapid development of services and
tourism in the last decade has contributed to the formation of various methods of
promoting hotels. After all, in market conditions, hotel businesses must
qualitatively meet the needs of the population and at the same time make a
profit. Therefore, the modern system of marketing measures to promote hotel
services should include the use of the latest information technologies, which are
the key to "survival™ in fierce competition and at the same time the competitive
advantage of both the individual hotel business and the tourism industry as a
whole (Zavidna, 2017).

The Internet includes huge information resources, databases for all
segments of the tourism industry, as well as information systems and
technologies that open access to information and allow you to process its huge
volumes. To date, there are thousands of tourist sites, portals and search engines,
regularly ranked websites. Today, the Internet is an important element of e-
commerce as a tool to promote hotels. It may include parts such as PR; internet
integration; online sales; information management; customer service, etc.
Specialized search engines for tourism have also been created. One of the first
was the Booking.com hotel booking system Booking.com, founded in
Amsterdam in 1996, focused on the European market (Voronkova, 2018).
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The system of information, software for automation of hotel business
activity promotes expansion of possibilities of management:

o thanks to automation, managers get a reliable, clear picture of hotel
activities;

« allows to reduce the role of the human factor and the level of its influence
in the management system;

» the undoubted advantage of automation is manifested in the exclusion of
rather laborious and complex accounting operations, as well as in the provision
of flexible management of the policy of discounts and bonuses (Tikhanychev,
2018);

* creation of opportunities for regular monitoring of the activities of all
functional structures of the hotel, analysis and assessment of the consequences
of the activities of accommodation establishments;

» the possibility of combining the structural and functional units of the hotel
into a single network to simplify management through remote information
retrieval. Today, within the framework of the open innovation paradigm, the
terms of all stages of the innovation process are shortened, including the
duration of the cycle of innovation implementation in the field of service
provision. Under such conditions, the most successful are those businesses that
have not created a breakthrough innovation, and those that provide the shortest
time to implement innovation in optimal business processes. As a result, the
dominant modern process of implementation of innovative ideas are
mechanisms that ensure the successful implementation of the latest
developments in the economic system. A significant role in this belongs to IT
products aimed at adjusting and optimizing both internal and external business
processes. The most important among them are technologies of automation of
relations with clients and adjustment of activity of sphere of rendering of hotel
services in all its displays directly. And in order for the hotel business to develop
successfully, they need to use the most modern automation tools and software
(Fedulova, Kucher, 2015).

Information technologies used in the hotel business are divided into the
following types: increasing the opportunities to influence the external
environment of hotel enterprises and improving internal business processes.

The first group includes:

1) introduction of multimedia technologies, in particular directories,
booklets, catalogs;

2) the use of electronic or Internet distribution as a tool for managing and
optimizing hotel bookings and revenues received through online channels,
which include the website of the hotel (hotel company), online agencies and
automated booking systems;
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3) definition of three ways of access of the hotel enterprise to the
international reservation systems:

- connection to the hotel chain;

- entry into the marketing chain;

- work through the provider,;

4) selection of three main models of hotel work with online intermediaries:
Merchant, Opaque, Retail.

To establish internal business processes carry out:

- introduction of a database of hotel guests based on CRM-systems;

- use of a digital telephone exchange in the work of the hotel enterprise,
which provides multi-channel access and the ability to make calls at any time of
the day;

- introduction of a remote monitoring system for all public areas of the
hotel and digital video surveillance systems;

- use of wireless communication system;

- use of multiservice data transmission network;

- creation of software and hardware systems that solve the problems of the
hotel business, ie hotel management automation systems, namely ERP systems.

The sharing economy is best represented in the activities of the electronic
giant Airbnb, thanks to which private owners rent real estate for a relatively
short period of time in exchange for a fee. Hotels in major European cities are
facing more competition due to the expansion of Airbnb locations. Hotels are
responding to this by lowering the price. In addition to reduced prices,
consumers benefit from an increase in the number of services offered by peer-to-
peer platforms. Airbnb offers the opportunity to travel at low prices, even
booking at the last minute, as well as provides personalized services and many
other benefits such as discounts, gift cards, etc. (Basiuk, Voshchana, 2020).

On the territory of Ukraine, this platform has practically not become
widespread, it is quite unusual and new for Ukrainian consumers.

In European practice, information technology is used to ensure the booking
process, the phone book of hotel rooms. But this requires the hotel management
to solve the following organizational tasks (digitalsignage.net.ua, 2014):

- collection and adequate use of consumer information;

- features of communication with customers will be different, even due to
the fact that they live in different countries and on different continents, but
technological solutions should remove barriers to communication without
creating additional problems for hotel staff;

- taking into account the personal needs of the client, in particular a flexible
approach to check-in and check-out time depending on the schedule of his trip;

-a more serious approach to the social communication network, which
allows you to expand the customer base and additional information about the
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customer. Information support and technologies are designed to solve certain
problems in the management of the hotel business: the combination of
marketing sources in a holistic information environment; business development;
increasing competitiveness and brand promotion; attracting new customers;
optimization of institutions; cost savings; reduction of human resources;
minimum time to create a platform; easy to manage; possibility of expansion of
functions (property of multifunctionality). In recent decades, we can trace the
rapid growth of innovations in information technology and information support
for the development of the hotel business, tourism segment. This leads to
increased competition in this area, the search for new improved solutions for
communication, cooperation of market participants in hotel and tourism
services, the optimal use of resources. According to the analysis of modern
information technologies, we can identify the main directions of popular
developments and research on information technology to improve the level and
quality of services in the hotel business in the tourism sector (Fig. 1).

A special place among information technologies is occupied by information
technology platforms, which are versatile, combining in their environment the
specific sectoral interests of different parties with generalizing rules and
procedures that accompany the life cycle of a product or service from idea to
implementation (Balanchuk, lvanova, Mykhalchenkova, Kukharets, 2014).

Strategic level systems, Level of control
including management covering support
support systems systems travel
The level of knowledge Modern The level
that combines reference | information S of operations

covering backup
systems

information systems,

exchange systems technologies

\ 4

Combined systems

- a combination of
all options

Source: compiled on the basis of (Sushchenko, Kravchenko, 2018, Hliebova, 2012, Liubitseva, 2018).
Figure 1. The main directions of development and research
on information technology to improve the level and quality
of hotel business services in the tourism sector
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Given the conditions in which the hotel business operates, for the
successful conduct of financial and economic activities, it is important to invest
in new information technologies and tools for information support of the hotel
business.

Conclusions and prospects for development. We consider it necessary to
propose a concept of improving the use of information technology, which is a
generalized system approach to building an information technology platform to
support and develop the hotel business, including elements of strategic
management, innovative information technology and management decision
support, room reservation system in hotels, information reference systems,
communication business environment. The task of information technology
platforms is to organize effective interaction of all stakeholders, to create
cooperation. Information technology platforms perform the functions of the
basis, provide processes of introduction, processing, storage, distribution,
exchange of information on hotel services and products, serve as a
communication tool aimed at intensifying opportunities in the supply of hotel
services and products, attracting additional financial resources for hotel
development business. The information technology platform includes:
information databases; interface of authorized access to data via the Internet;
wide (free) access interfaces — sites of international and regional segments;
regulations and procedures for participants to work with the information system,
software and methodological software. The platform has a modular structure
that allows you to develop and combine its components based on the practical
needs of its members

The components of the proposed information technology platform for the
support and development of the hotel business should be considered in the
context of two large-scale sectors.

The concept of the information technology platform provides for the
possibility of involving various entities in the development of the hotel business.
These can be persons who act as guests, business entities of the hotel industry,
persons (both legal and natural) who invest in the development of hotel
enterprises, government institutions of various levels of government to
cooperate and support investment projects. To organize this interaction, it is
advisable to use virtual space and automation of information processes. Hotels
and similar accommodation facilities will be able to connect to a virtual
information technology platform to ensure the development and competitiveness
of their own activities, the application of Internet marketing principles: creating
an image of the organization, sales and promotion of hotel services, products
and brand; order formation, sale of services; control, analysis, organization and
planning of economic activity of hotels; automation of managerial tasks. They
have the opportunity to perform a number of functions, including the
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distribution of negotiations, information support, promotion of hotel services,
sales and payment, and to abandon the expensive services of intermediary
companies. This method will provide direct access to the end user of their hotel
services, provide them with detailed information on available services without
significant financial costs, reduce the multilevel system of distribution of
advertising resources and promotion of services, organize cooperation with
customers in the context of direct marketing.

The information technology platform for the support and development of
the hotel business is a comprehensive solution for hotels with different
classifications and similar accommodation. Thanks to the implementation of the
platform, the quality of management and administration, the degree of control
and regulation of activities, as well as allows management to make more rational
and balanced management decisions. The information technology platform aims
to disseminate the best innovative business ideas, exchange contacts and
information between investors and entrepreneurs seeking to develop the hotel
business, enter the business circle of both novice startups and experienced
businessmen, establishing relationships with hotel management, etc.
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Statement of the problem. The task of mathematical modeling of
economic systems is the use of mathematical methods for the most effective
solution of problems arising in the development of integrated business
structures.

Analysis of recent research. The implementation of building models in
practice is very diverse. A large number of scientists are interested in this
problem in the context of the study of economic systems. The analysis of
literature sources showed that there is no universal tool for modeling financial
and economic indicators of integrated business structures, everyone chooses his
own way to solve the problem.

The experience of creating some has shown that each of the models well
describes the economic system for this particular situation and has no
universality. For example, multifactor models of economic growth developed by
P. Douglas, R. Solow, J. Tinbergen and J. Mead, interpreting development as a
derivative of economic growth, reveal the dependence of the dynamics of
national production on labor costs, capital and time, from the level of technology
and the integrated coefficient of proportionality. According to these models, the
way to solve the problem of achieving sustainable development is to overcome
obstacles to the growth of gross domestic product by eliminating the negative
effects of declines in production and related unemployment, inflation and rising
social tensions (Ansoff, 2004; Burgelman and Maidigue, 2004; Yermoshenko
and Hanushchak-lefimenko, 2010; Hanushchak-lefimenko, 2013, 2014; Hurzhii,
Karakai, Petrenko et al., 2006).

The purpose of the study substantiation at the theoretical level of the use
of mathematical modeling in the management of the development of integrated
business structures.

Presentation of the main material. For the development of integrated
business structures it is advisable to solve economic problems in several stages:

Stage of meaningful task statement. It includes qualitative and quantitative
analysis of objects and situations. Thus difficult objects are broken into parts,
communications of these elements, their properties, quantitative and qualitative
values of properties, quantitative and logical relations between them which are
expressed in the form of equations, inequalities and so forth are defined. That is,
the object is represented as a system. The next stage is the mathematical
formulation of the problem, in the process of which the construction of a
mathematical model of the object and the definition of methods for solving the
problem. This stage can be defined as a stage of systematic synthesis of tasks in
the field of development of integrated business structures. If the conducted
system analysis has led to such a set of elements, properties and relations for
which there is no acceptable method of solving the problem, it is necessary to
return to the stage of system analysis (Burgelman and Maidigue, 2004).
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However, to solve economic problems, system analysis must take into account a
lot of features, so it is difficult to rely on a known mathematical model and
algorithm for its solution.

This is followed by the stage of developing a program for solving the
problem. For complex objects, consisting of a large number of elements with a
large number of properties, you need to compile a database and tools for
working with it, methods of data retrieval required for calculations. For
integrated business structures, the use of standard software packages and
database management systems, in our opinion, is unacceptable because of the
limited choice of methods, and there is no choice of the best option from the
alternative. At the final stage, the model is operated and the results are obtained.

Consistent use of methods of research of operations and their realization
allows to overcome subjectivism, to exclude the volitional decisions based not
on the strict and exact account of objective circumstances, and on casual
emotions and personal interest of heads.

System analysis allows you to take into account and use in the management
of all available information about the managed object, to coordinate the
decisions made in terms of objective rather than subjective criteria of efficiency.
The use of computer technology allows the manager to receive only the
necessary information, by processing huge amounts of data. And the use of a
systematic approach in the formation of management decisions shows how to
effectively apply previously open economic laws (Yermoshenko and
Hanushchak-lefimenko, 2010).

In their activities they use various models as a simplified reflection of an
economic phenomenon or object or a simplified description of reality. The
model can be described in the form of equations, diagrams, graphs, diagrams. In
economic analysis, the assumption of the variability of one parameter with the
invariability of all others is usually used.

To model the economic processes of development of integrated business
structures use aggregate quantities, ie a set of specific economic units as a
whole. For the purpose of the qualitative and more effective economic analysis,
it is expedient to define, with what type of model it is necessary to carry out
researches, namely:

- theoretical models explore the general properties of economics, using
deductive methods and formal assumptions;

- applied models analyze the functioning of a particular economic object
and use the results of research in practice. Applied ones include econometric and
economic-mathematical models;

- macroeconomic models describe the economy as a whole, using aggregate
quantities;
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- microeconomic models are the main components of economic and
mathematical modeling;

- in trend models, the development of the economic modeled system is
reflected by the trend of its main indicators;

- optimization models are designed to choose the best option from a certain
number;

- simulation models are intended for use in the process of machine
simulation of the studied processes;

- static models reflect the economic process at the beginning and end of a
certain period and do not consider the transition process itself;

- dynamic models depict economic processes taking into account the time
factor;

-in deterministic models use rigid functional connections between
variables;

- in stochastic models there is a factor of randomness. In the study of these
models using probability theory and mathematical statistics (Hanushchak-
lefimenko, 2014).

For integrated business structures, only complex models are used, for
example, micro- or macroeconomic dynamic models, which, in our opinion,
most adequately describe this economic system.

The modeling process is cyclical, and in each cycle there are several stages.
To conduct qualitative research, it is necessary to follow this sequence of
economic and mathematical modeling (Fig. 1).

According to the proposed block diagram, the economic task is formulated
step by step, preconditions and assumptions are accepted, the properties of the
modeled object, its structure are distinguished, hypotheses explaining the
behavior and development of the object are formulated. At the stage of building
a mathematical model is the expression of the studied problem in the form of
specific mathematical dependencies. The construction of models is divided, in
turn, into several stages. First, the type of economic-mathematical model is
determined, the possibilities of its application in this task are studied, a specific
list of variables, parameters and forms of relations is specified. For some
complex objects, it is advisable to build several multifaceted models, with each
model highlighting only some properties of the object, and other properties are
taken into account approximately. The desire to build a model that belongs to a
well-studied class of mathematical problems is justified, which may require
some simplification of the initial assumptions of the model, which does not
distort the main features of the modeled object. However, it is possible that the
formalization of the problem leads to a previously unknown mathematical
structure.
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Source: (Yermoshenko and Hanushchak-lefimenko, 2010).
Fig. 1. Block diagram of the modeling process for the development
of integrated business structures
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At the stage of mathematical analysis of the model, the general properties
of the model and its solution are revealed by mathematical methods of research.
An important point is the proof of the existence of a solution to the formulated
problem. Analytical research finds out whether the only solution is which
variables can be included in the solution, to what extent they change, what are
the trends of their change and so on. However, models of complex economic
objects are difficult to analyze, in such cases, move to numerical research
methods. In economic problems, the process of preparing initial information is
the most time-consuming stage of modeling, because it is not reduced to passive
data collection.

Mathematical modeling has strict requirements for the information system,
it is necessary to take into account not only the fundamental possibility of
preparing information of the required quality, but also the cost of preparing
information arrays. In the process of preparing information, methods of
probability theory, theoretical and mathematical statistics are used to organize
sample surveys, assess the reliability of data and so on. In systematic economic
and mathematical modeling, the results of the operation of some models serve as
initial information for others. At the stage of execution of numerical solutions of
the problem, algorithms are developed, programs are prepared and calculations
are performed directly, and significant difficulties arise due to the large
dimensionality of economic data. Usually calculations based on the economic-
mathematical model are multivariate. Numerous model experiments, the study
of model behavior under different conditions are carried out due to the high
speed of modern computer technology (Hanushchak-lefimenko, 2013). The
numerical solution significantly complements the results of the analytical study,
and for many models it is the only possible one. At the final stage there is an
analysis of numerical results and their application. The question of correctness
and calculation of modeling results and their applicability both in practical
activity and for the purpose of model improvement is solved. Therefore, first of
all, the adequacy of the model is checked for those properties that are selected as
essential.

Conclusions and prospects for development. For integrated business
structures from the analysis of the obtained results it is possible to draw
conclusions and identify reserves, then develop measures for management
decisions and complete this flowchart of implementation and control of
measures.

These stages of economic and mathematical modeling are closely
interrelated, in particular, there may be reversals of stages. Thus, at the stage of
building a model it may become clear that the statement of the problem is either
contradictory or leads to too complex a mathematical model; in this case, the
initial statement of the task must be adjusted. Most often, the need to return to
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the previous stages of modeling arises at the stage of preparation of initial
information.

ACKNOWLEDGEMENT.

The author is grateful to the heads of higher educational institutions for
their assistance in conducting this research.

REFERENCES:

Ansoff, I. (2004). Strategicheskoe upravlenie [Strategic management]. Translation from
English. Scientific edition and author's foreword by L. I. Evenko. Moscow: Ekonomika.
489 p. [in Russian].

Burgelman, R. A., Maidigue, M. A. (2004). Strategic Management of Technology and
Innovation. Homewood, Illinois. IRWIN.

Yermoshenko, M. M., Hanushchak-lefimenko, L. M. (2010). Mekhanizm rozvytku
innovatsiinoho  potentsialu  Kklasteroob’iednanykh  pidpryiemstv: nauk. Monohrafiia
[Mechanism of development of innovative potential of cluster-related enterprises: science
monograph]. Kyiv: National Academy of Management. 236 p. [in Ukrainian].

Hanushchak-lefimenko, L. M. (2014). Innovatsiinyi rozvytok pidpryiemnytstva v
Ukraini: stratehichni oriientyry: monohrafiia [Innovative development of entrepreneurship in
Ukraine: strategic guidelines: monograph]. Kyiv: National Academy of Management. 400 p.
[in Ukrainian].

Hanushchak-lefimenko, L. M. (2013). Kontseptualni zasady upravlinnia innovatsiino-
investytsiinoiu diialnistiu promyslovykh pidpryiemstv [Conceptual principles of management
of innovation and investment activity of industrial enterprises]. Aktualni problemy ekonomiky
= Actual Problems of Economics, No. 10, P. 93-99 [in Ukrainian].

Hurzhii, A. M., Karakai, Yi. O., Petrenko, Z. O. et al. (2006). Innovatsiina diialnist v
Ukraini: monohrafiia [Innovative activity in Ukraine: monograph]. Kyiv: UKrINTEI. 152 p.
[in Ukrainiany.

Turpin, D. (1993). Strategic Alliances with Japanese Firms. Myths and Realities Long
Range Planning, Vol. 26, No. 4, P. 11-15.

Fabozzi, F. J., Markowitz, H. M. (2011). Equity Valuation and Portfolio Management.
Published October 4th 2011 by Wiley. Hardcover. 576 p.

Fabozzi, F. J., Markowitz, H. M. (Eds.) (2011). The Theory and Practice of Investment
Management: Asset Allocation, Valuation, Portfolio Construction, and Strategies. Wiley. 725 p.

Pokataieva, K. P.  (2009). Investytsiina diialnist pidpryiemstv u hlobalnomu
seredovyshchi: metodychnyi instrumentarii upravlinnia: monohrafiia [Investment activity of
enterprises in the global environment: methodical tools of management: monograph]. Kharkiv
National Automobile and Road University. 168 p. [in Ukrainian].

AUTHOR (S) BIOSKETCHES

Asem Djamal DAWOUD
Postgraduate student, Kyiv National University of Technologies and
Design, Ukraine.

E-mail: asem.dawod@yahoo.com

139



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

COPYRIGHTS

©2021 The author(s). This is an open access article distributed under the terms of the Creative
Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, and
reproduction in any medium, as long as the original authors and source are cited. No
permission is required from the authors or the publishers.

HOW TO CITE THIS ARTICLE
Dawoud, A. D. (2021). Victory of mathematical model in the management of development

of integrated structures of business. Management, 1(33): 132-140.
https://doi.org/10.30857/2415-3206.2021.1.13.

140


https://doi.org/10.30857/2415-3206.2021.1.13

ISSN 2415-3206
MANAGEMENT

Journal
Issue 1 (33), 2021

JEL Classification:
F230

MATHEMATICAL
DEVELOPMENT OF THE POTENTIAL OF

MODELING OF THE

INTEGRATED BUSINESS STRUCTURES

UDC 338.488.2:
640.4

DOI: 10.30857/2415-
3206.2021.1.14

The article presents the results of research in
the field of modeling the development of the
potential of integrated integrated business
structures. It is substantiated that in the
conditions of transformation of the economic
system of Ukraine, economic systems, being
by their nature complex, dynamic and
probabilistic, are characterized by uncertainty
of structure, condition and development.
Market transformations of the economy of
Ukraine, which are characterized by changes
in property relations, the creation of capital of
business structures, generate an increase in
the probability of merging business entities to
form integrated business structures. All this
raises new priorities for finding new
management methods and principles,
modeling to develop the potential of
integrated integrated business structures.

The hypothesis of the scientific research is
to study the mathematical modeling of the
process of developing the potential of joint
business entities for the formation of
integrated  business structures in the
transformation of the economic system of
Ukraine.

The aim of the research is to substantiate

Yurii GRECHYSHKIN®
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The methodology of scientific research is
the following used research methods:
within the existing integrated business
structures, general scientific methods, such
as the method of scientific abstraction,
method of analysis and synthesis, the
method of unity of historical and logical,
positive and normative methods, as well as
specific research methods mathematical
modeling, which served as the basis for the

study.

Conclusions. The process of potential
development of integrated business
structures IS substantiated and

mathematically modeled. It is determined
that both in the world economy as a whole
and in the economies of the leading
countries of the world the main role is
played not by individual business entities
but by integrated integrated business
structures. Currently, the so-called "era of
integrated business structures" prevails,
which combines the potential of different
forms, and due to their integrative
combination, a competitive economic
system is formed.
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1 : .
Hayionanvnuii
Ykpaina

N cTarTi
JTOCIIDKEHb Y
PO3BUTKOM
IHTETPOBaHUX
OOGrpyHTOBaHO, 11(§) B yMOBax
TpaHchopmanii  eKOHOMIYHOI  CHUCTEMU
VYkpainu, eKOHOMIYHI cucTeMu, Oyaydu 3a
CBOEIO PUPOIOIO CKJIaTHUMH,
TUHAMIYHAMU 1 IMOBIpHICHUMH,
XapaKTePU3YIOThCS HEBHU3HAYCHICTIO
CTPYKTYpH, CTaHy 1 pPO3BHUTKY. PHHKOBI
TpaHchopmallii eKOHOMIKM YKpaiHd, sKi
XapaKTepU3YIOThCA 3MIHAMH Y BiJHOCHHAX
BJIACHOCTI, CTBOPEHHSAM Karitary
HIANPUEMHUIBKUX CTPYKTYp, T€HEPYIOTh
3pOCTaHHs IMOBIPHOCTI 00’e/THaHHS
cy0’€KTIB TOCIIOJapPIOBAaHHS JJIsl YTBOPEHHS
IHTErpoOBaHUX CTPYKTyp Oi3Hecy. Bce ue
CTaBUTh HOBI TPIOPUTETHI  3aBJaHHA
BITHOCHO TIOUIYKY HOBUX METOMIB 1
MPUHIIMITB YIPABIIHHS, MOJICTIOBAHHS IS
PO3BUTKY HOTEHITaTy 00’ € THAaHUX
IHTETPOBaHUX CTPYKTYp Oi3HECY

I'imore3a HAYKOBOI0 JOCJTIIKEeHHSA
MOJIATA€ Y JOCIIDKEHHI MaTeMaTUYHOTO

BHKJIAJIEHO
chepi
MTOTEHITIATTY
CTPYKTYD

pe3yIbTaTh
MOJIETIOBAHHS
00’ eqHaHNX
Oi3Hecy.

MO/JICJIIOBAHHS nporecy PO3BUTKY
MOTEHLIaTy 00’€THaHUX Cy0’€exTIB
rocroAaprOBaHHs Ui ¢dbopmyBaHHs
IHTErpOBaHUX CTPYKTYyp Oi3HECYy B yMoBax
TpaHcopmallii  €eKOHOMIYHOI  CHUCTEMH
VYkpainu.

Mertoro gociaiizkeHHs1 € OOTpYHTYBaHHS Ha
TEOPETHYHOMY piBHI BUKOPHUCTAHHS
MaTEMaTU4YHOTO  MOJEJIOBAHHA UL

asiayitinuii  yHigepcumem,  Kuis,

dbopMyBaHHSI  IHTETPOBAHUX  CTPYKTYP
0i3Hecy 11X 00’ €THAHUX MMOTEHITIAJIIB.
MeTo0/1010Ti€0 HAYKOBOIO JOCTiIKEHHS
€ HACTyIHI BUKOPHUCTaHI METOIM JOCIiI-
JKEHHSI: B Mexax chopMOBaHUX
1HTErPOBAHUX CTPYKTYp 0i3Hecy,
3arajlbHOHAyKOBI METOIH, TaKi SK METOJ
HAayKOBOi aOCTpakiiii, MeToJ aHamizy 1
CUHTE3Y, METOJl €JHOCTI I1CTOPUYHOI 1
JOTIYHOI, TIO3UTUBHHUNA 1 HOPMATUBHUMN
METOAM, a TaK caMO crenudidyHi METOIu
JIOCJIIIDKEHHS, 30KpemMa METOJ
MaTEMaTHYHOTO  MOJICTIOBAHHS,  SKUI
ciIyryBaB  0a3or0  UII  TPOBEICHOTO
JOCIIIKEHHS.
BucHoBku. OOrpyHTOBaHO Ta
MaTEeMaTUYHO  3MOJIEJIbOBAHO  MPOIIEC
PO3BUTKY  MOTEHIATIIB  1HTErPOBAHMUX
CTpyKTyp Oi3Hecy. Bu3HaueHo, mo sk y
CBITOBI €KOHOMIIl Yy I[UIOMy, Tak 1
€KOHOMIKaX TMPOBIMHUX  KpaiH  CBITY
TOJIOBHY POJIb TPAIOTh HE OKpEeMi CyO’€KTH
rOCIIOIaprOBaHHs a 00’ € JHAaHHI IHTETPOBaH1
CTpykTypu 0Oi3Hecy. Hapas3i mnanye Tak
3BaHa  «epa  IHTETPOBAHUX  CTPYKTYp
013HEeCy», sIKa MOE€JHY€E MOTEHI[IAIN PI3HUX
dopM, 1 3a paxyHOK IHTEIPAaTUBHOTO iX
noeHaHHsA, (OPMYeEThCS  KOHKYpPEHTHA
€KOHOMIYHa CHUCTEMA.

KarouoBi cjioBa: iHTErpoBaHi CTPYKTypH
0i3HECY; iHTEeTpaIinHui MOTEHIIIA;
MaTEeMaTHYHE MOJICIIOBAHHS; CKOHOMIYHI
CUCTEMHM; TpaHC(popMaIiiiHl 3MIHH; METOIU
YIPaBIiHHS.

142



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (33), 2021

Statement of the problem. A large number of studies are devoted to the
qualitative assessment of the performance of economic systems of varying
complexity. The authors use different approaches that allow both a narrow
assessment — on the basis of productivity (Kosachev, 2004), and generalized —
on the basis of identifying the competitive status of the manufacturer
(Yermoshenko and Hanushchak-lefimenko, 2010). The object of study is the
economic relations of relatively simple components of a single economic
system. The main prerequisite for building regression models is the absence of
structural changes in the modeled system. It is obvious that to build forecasts of
the dynamics of the potential of integrated integrated business structures in the
transformation processes in the economy of Ukraine should use models that take
into account the possibility of changing both the parameters of the economic
system over time and its structure (Yermoshenko and Hanushchak-lefimenko,
2010).

Analysis of recent publications on the problem For this type of research,
it seems possible to use different numbers of indicators. Therefore, in scientific
sources (Yermoshenko and Hanushchak-lefimenko, 2010; Tsyhylyk et al., 2004;
Kosachev, 2004; Kofman, 1982) there are recommendations regarding the
number of indicators in each group of a balanced scorecard (Kofman, 1982).

The purpose of the study is study of the process of modeling the
development of the potential of integrated integrated business structures in the
conditions of transformation processes in the economy of Ukraine.

The main results and their justification. After analyzing different models
(Kosachev, 2004) for universality, taking into account the economic situation in
the country to develop the potential of integrated integrated business structures
in our opinion, the most justified use of multifactor linear models, as the
simplest in calculations and at the same time the most adaptive, describing
economic situation.

Therefore, the author proposes the use of the following method of building
an economic-mathematical model and forecasting financial and economic
indicators of the development of the potential of integrated integrated business
structures, which is as follows:

1. For samples find the sample means, sample variances and sample
standard deviations, where y is the studied indicator, and x; and x, — the factors
affect it.

2. Find the sample correlation coefficients ry1, Iy, .

Given that r, write the correlation matrix:

1 o,
R= hy 1 r, . (1)
y T 1
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3. Using the Student's t test, check the significance of the coefficients t,
comparing the observed value with the critical 7,

4. To determine the closeness of the connection r and one of the parameters
y and x excluding the influence of the other find the coefficients of the private
correlation. The significance of the coefficients is checked according to the
Student's criterion. Draw conclusions about the significance of the coefficients.

5. Using the found correlation coefficients, we obtain the linear regression.
The required equations have the form:

y=by +byx, y=by,+b,X, ) (2)

As a measure of how well the model (regression equation) describes this
system of observations, find the coefficients of determination, check their
significance.

6. Find the multiple regression equations. To do this, first compile and
solve a system of equations:

ﬂl + rlZﬂZ =n,
{rIZﬁl +5, = fy (3)
Then find the coefficients b by the formulas:
o, o, — — —
blzﬁl_’ bzzﬁz_’ b0=y—b1X1—b2X2. (4)
o, o,
and write the regression equation
y:b0+b1x1+b2le (5)

7. For each find the theoretical values.

Determine the coefficient of multiple determination. Using Fisher's test, the
observed value of F is calculated and compared with the critical value. If the
hypothesis of simultaneous equality of zero coefficients should be ignored. This
means that at least one of the coefficients is significantly different from zero. In
other words, the regression equation is significant and can be used for analysis
in this economic system (Kosachev, 2004).

The value of using this technique as a tool for developing the potential of
integrated integrated business structures is the analysis of any economic
indicator with different factors, taking into account the influence of factors on
each other, in a randomly selected period of time. Therefore, it is not necessary
to rely only on the financial statements associated with a particular frequency,
and use to consider the impact of production factors on economic or financial.

But such an analysis of economic systems of the relationship of financial
and economic factors with production activities involves the following
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forecasting as an effective tool for strategic management, as well as making
informed current decisions.

Examining the literature on the use of forecasting methods (Yermoshenko
and Hanushchak-lefimenko, 2010; Tsyhylyk et al.,, 2004; Kosachev, 2004;
Kofman, 1982), it was found that the most accurate forecast was obtained using
Box-Jenkins models. For example, Kendell (Kofman, 1982) provides a
comparative table for predicting time series using different models. In most
cases, the predictions obtained using the Box-Jenkins models, ie the predictions
made using one of the autoregressive models, which integrated the moving
average, turned out better.

In practice, models with a finite number of non-zero coefficients are
usually used, ie different variants of the ARKS model (p, g). This is due to the
following reasons:

- the desire to build the simplest possible model;

- finite number of observations.

The development of the scientific apparatus of forecasting provides
increasingly stringent requirements for the peculiarities of the use of a particular
mathematical apparatus. However, the importance of accounting for expert
assessments is a very important component that determines the description of
the problem wusing a systematic approach, accounting for qualitative
characteristics, the use of forecasts and their practical significance. According to
modern methodology, the following methods of economic forecasting are
considered and widely used: naive model, naive model taking into account the
trend, naive model of the rate of change of the time series, naive model taking
into account the seasonal component, simple averages, moving averages, double
moving averages, exponential (Holt's method), exponential smoothing taking
into account trend and seasonal variations (Winters' method), simple regression
(linear, inverse, indicative, static), multidimensional regression analysis, Boxer-
Jenkins autoregressive models (Kosachev, 2004; Kofman, 1982).

The Box-Jenkins model has a general appearance:

Vi =@+ @i+ @Yo+ F QpYip HE —DhE g — &y — ... — Dy ’ (6)

where Y; — dependent variable at a time t;
Yet, Yo, ..., Yep — dependent variable at values of time intervals t-1,
t-2, ..., t-p in accordance;
®o, O1, P2, ., Gp 1 &, €1, €2, ..., Eq — €Stimated coefficients.

The effectiveness of different forecasting methods depends on the
remoteness of the forecast in time and type (annual, quarterly, monthly) of the
analyzed data. Some methods provide greater accuracy for a short period of
time, while others are more suitable for long-term predictions. Some methods
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work well with annual data, while others are more effective for quarterly and
monthly data. For further selection of the best technique, it is advisable to
conduct a comparative analysis. For these techniques, special attention was paid
to errors, which is an integral part of forecasting. In (Kosachev, 2004) such a
comparative analysis was performed and found that the most adequate is the
autoregressive method of Box-Jenkins, in which the errors of the method for the
study period are up to 10%, which is several times less than when using other
methods. Thus, the method makes it possible to predict financial and economic
factors in the future. The Box-Jenkins prediction methodology differs from most
methods in that it does not provide for any special structure in the data of the
time series for which the prediction is made. It uses an interactive approach to
determining a valid model among a general class of models (Kosachev, 2004;
Kofman, 1982). The selected model is then compared with historical data to
verify that it accurately describes the series. The model is considered acceptable
if the residues are mostly small, distributed randomly and in general, do not
contain useful information. If the given model is not satisfactory, the process is
repeated, but with the use of a new, improved model. This integrated procedure
Is repeated until a satisfactory model is found. From this point on, the model can
be used for forecasting purposes (Figure 1).

Defining a generic class of models

Choosing a model for experimental
verification

A 4

Estimation of parameters during
experimental verification of the

Checking the model for
adequacy

Using a Model to Make Predictions

Source: (Kosachev, 2004; Kofman, 1982).
Fig. 1. Block diagram of the model selection strategy
by method Boxing-Jenkins
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The Boxing-Jenkins methodology is a very powerful tool for accurate
short-term forecasting. It should be borne in mind that the creation of a
satisfactory model according to the method of Box-Jenkins requires a fairly
large amount of historical data and significant time spent by the analyst. This
methodology is based on a number of procedures for identifying, adjusting and
verifying models to analyze these time series. The forecast follows directly from
the selected model. The principle of economy states that if there is a choice, a
simple model is always more acceptable than a more complex one. The Box-
Jenkins approach to time series analysis is a very powerful tool for constructing
accurate, short-range predictions. The models are quite flexible and can describe
a wide range of characteristics of time series that occur in practice. The formal
procedure for checking the model for adequacy is simple and accessible. In
addition, predictions and intervals of prophecy follow directly from the selected
model (Kosachev, 2004; Kofman, 1982).

Conclusions. Modern requirements for speed, reliability, accuracy of
management of financial and economic systems and information load on the
analyst are so high that the set of tasks can be solved optimally only by
automating management processes. Therefore, it is important to create such a
software product that ensures compliance with all the above requirements with
the possibility of in-depth mathematical analysis and as a consequence of an
accurate economic forecast to enhance the development of the potential of
integrated integrated business structures.
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3arajibHi BiZoMOCTI 111010 MOJAHHS PYKONMCY CTATEl B JKYPHAJL:
«MenenxmMeHT» KHIBCHKOro HalliOHAILHOTO YHIBEPCUTETY TEXHOJIOTIN Ta AN3alHY
“Management” of Kyiv National University of Technologies and Design
Penakmiitna koneris sxypHainy «MeHEeKMEHT» MPUIMae 10 PO3IJIsAly HAYKOBI CTATTi aBTOPIB
3a MarepiajaMyd JOCIHI/DKEHb 1 HayKOBO-TEXHIYHMX po3poOok. IlpencraBieni crarri
PO3TIIAAIOTECS  PEJAKIIITHOIO KOJETiero XypHalny «MEeHeIKMEHT», MPOXOASTh MOABiiHE
CiIine pereH3yBaHHs, Micis OTPUMAaHHS O3UTUBHOI PEIeH311 MPUHMArOThLCS A0 MyOJTiKaltii.

3ATAJIBHI BUMOT'H JIO IOJAHHS PYKOITUCY CTATEM
B s)kypHaJa «MEHE/KMEHT»

Jns myOmikaiii aBTOpM TOMAIOTh 10 PeAaKiii KypHalTy: PYKOIHMC CTaTTi 3 aHOTAIlISIMH
YKPaTHCHKOIO Ta aHTIIHCHKOIO (MOJLCHKOK) MOBaMU. OCHOBHUHM TEKCT CTATTI BUKOHYETHCS
AHTIIICHKOIO (TTOJIBCHKOI0) MOBOIO.
Crpykrypa crarti: Ha3pa; Awnoramis; Kirodosi cioa; Berym; Marepianm ta mMeronaw;
PesynbTatu Ta 06rosopenHs; BucnoBku; [loasku Ta nocunanus.
TurtyjbHa cTOpiHKa
TUTYynBHUI TUCT HOBUHEH BKJIIOYATH:
- Im's (imena) aBTopa (iB)
- Kopotky i1 iHdopmaTuBHY Ha3BYy
- Micrie po6otu (a) 1 anpeca (a) aBropa (iB)
- Anpeca enekTpoHHoi momty, Tenedon Ta ORCID koxHoro aBTopa
Ha3ssa crarTi
Hazpa nosxwuHOI0 10 17 CIiB HE MOBUHHA MICTUTH Ha3BU HACEJICHUX MYHKTIB, KpaiH abo MicT
JOCITIJDKCHHSI, a TaKOXX CKOpOYeHb. YHHKAWTE CKIAJHUX 1 TEXHIYHUX BHUpaA3iB 1 He
BUKOPUCTOBYWTE po3ruiMByacTi Bupa3u. llogaeTscss aHIiHChKOIO  (HOJBCHKOK) Ta
YKPalHCBKOK MOBaMHU.
AHoTaNIis
Pestome Bim 200 go 300 cmiB, Ma€e CTPYKTypy: NOCTAaHOBKAa MPOOJIEMH, MeTa JOCHIJKCHHS,
OCHOBHA T'iII0Te3a, BUKOPUCTAHI METO/IU, PE3YJIbTaTH, BUCHOBKU. AHOTAIlis HE TIOBUHHA MICTUTH
CKOpOY€eHb a00 nocusansb. [logaeThest aHMITINCHKOIO (MTOJILCHKOI0) Ta YKPATHCHKOK MOBAMHU.
Karouosi cioBa: BkaxiTe Bi 5 10 7 KIIOYOBUX CHiB, SIKI MOXXKHAa BUKOPUCTOBYBATH ISt
iHAeKcyBaHHs. KilouoBi cj0Ba HE MOBHHHI IOBTOPIOBATH CJIOBA 3 Ha3BM CTaTTi a00 MICTUTH
CKOpOYEHHsI 1 MOBMHHI OyTW HamucaHi B ai(aBiTHOMY MOpPSAAKY uYepe3 Kpamky 3 KOMOIO.
AOpeBiaTypy cii BHM3HAuYaTH MpH MEpIIi 3ragmi 1 MOCIIJJOBHO BHUKOPHUCTOBYBaTH B
nojaubpIIoMy B TekcTi. [loaeTbest aHMiHCHKOIO (MOJIBCHKOI0) Ta YKPAiHCHKOIO MOBaMHU.
Beryn
VY BCTymi NOBMHHA OYTH BKa3aHa MeTa JOCIIKEHHS 1 YITKO IMO3HAaYeHUH MpoOil y 3HAHHSX,
AKUil OyJe 3amoBHEHUH MPH JOCTIKEHHI Ornsny Jiteparypu. Jlata i micie mpoBeaeHHS
JTOCJTIJDKEHHS, 10 MPOBOJIUIIOCS TPOTATOM YChOTO JOCITIKEHHs, TOBUHHI OyTH BKa3aHl B
KIHII1 IIbOTO PO3JILTY.
Marepiajau Ta MmeToaH
Po3znin «Matepianu i METOJM» MOBUHEH MICTUTH JOCTaTHBO iH(opMarlii, mob MoxHa Oyio
MOBTOPUTH €KCIIEpUMEHTANIbHY poOOTYy. BiH MOBHHEH BKIJIIOYATH YITKI OMUCH 1 MOSCHEHHS
npolenyp BUOIpKHU, AU3aliHY €KCIIEPUMEHTY, OCHOBHHMX XapaKTEpUCTUK BUOIPKU 1 OMHCOBOI
CTaTHCTUKH, NEPEBIPEHUX TINOTE3, TOUHUX MOCHJIAHb Ha JIITEPAaTypy, BUKOPUCTaHI METO.IH,
KUTBKICTh JTAHUX, SIKi BAKOPHCTOBYIOTHCS B CTATUCTUYHUX TECTAX.
Pe3yabTaT T2 00roBOpeHHs
Poznin «Pe3ynbraTiy MOBHHEH OIMCYBAaTH pe3yiabTaT JOCTIKeHHsA. JlaHi MOBHHHI OyTH
MpEJICTaBJICH] SKOMOTa JIaKOHIYHIIIE — MpH HEeoOX1AHOCTI B (opmi Tabmuips ado PUCYHKIB,
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Ci YHUKATH JOyXe BeIuKkux Ta0muib. OOroOBOpEHHS TMOBHHHO OyTH I1HTEpIpETaIli€lo
pe3ysbTaTiB 1 IX 3HAYEHHS 3 MOCHJIAHHIM Ha poOOTH 1HIIMX aBTOPIB.

Texcr

Inrepan — 1,15; mpudt — 12 nr. [Moxs — no 2 cm 3 koxkHoro 6oky. Tineku Microsoft Word,
doc, docx. pudt — Times New Roman. Bci HeTekcToBi 00'€kTH MOBHHHI OyTH 100y 10BaHi
i3 3acTocyBanHsaM 3aco6iB Microsoft Word (Microsoft Excel Chart, Microsoft Equation i T.1.)
Taoaumi

He odopmmsiite tabmuni 1 rpadiku y Burisgi ¢otorpadiit. Tabmumi noBuHHI OyTH
pO3MillleHI BCEpeIMHI TEKCTy. TaliuIll MOBUHHI OyTH PO3MIIEHI B TEKCTi, MMOBUHHI MaTH
YiTKy 1 palioHaJbHY CTPYKTYpPY 3 HOCTIZIOBHHM MOPSAKOM HOMeEpiB. Bci Tabmuii moBHHHI
O0ytu nponymepoBani (1, 2, 3 1 T. n.). s xkoxHOT Tabauili HEOOXITHO HAJATH 3arojOBOK
(mia3arosioBOK) TaOJHIN, SIKa MOSICHIOBaJIa O KOMITIOHEHTH Ta0uuili. BkaxiTh Oyab-saKi paHiiie
onyO0IiKOBaHI MaTepiaii, BKa3aBIIU MEPIIOHKEPEIIO Y BUTIISIII TOCHJIAHHS B KIHIII 3ar0JIOBKa
tabmumi. BuHOCKM 10 Tabnump TOBHHHI OyTH IO3HAYeHI BEPXHIM IHJEKCOM MaJHMHU
miTepamu (a0o 3ipoykamu JUIsi 3HAY€Hb 3HAYYIIOCTI Ta I1HIIMX CTATUCTHUYHUX JaHUX) 1
NOMIMIEHI il OCHOBHOIO YaCTHHOIO TaOJIHIII.

Hudpn

Pucynku / imoctparii moBUHHI OyTH BUKOHAHI B Xy/I0)KHBOMY O0()OpPMIICHHI BUCOKOI SIKOCTI, B
Mmexax 200-300 dpi i Hagani okpemo B popmari Excel. Ilepekonaiitecs, mo mudpu 9iTKi i
MaOTh pPO3MIp, IO J03BOJIAE€ PO30IpAMBO BIATBOPUTH iX B JKypHali. Pucynkm ciin
PO3MIIILYBaTH BCepeuHi TEKCTY. Jlo pUCYHKIB CIijl 3p0OUTH HACTYITHI IPUMITKH:

- KoxeH pHCYHOK INOBHHEH MAaTh KOPOTKUM MIJIUC, TOYHO OIUCYE, IO 300pa)K€HO Ha
pUCYHKY. BKitouaiiTe mianuc B TeKCTOBHI (paiin cTarTi, a He B (haii pucyHKa.

- [lizmucu 10 pUCYHKIB MOYMHAKOTHCS 3 TepMiHy Fig. PucyHku moBuHHI OyTH 3 mianmucamu
HUK4Ye B OOMEXKEHIH KiJTbKOCTI.

- B kiHmi mianucy 3Haku HE CTaBISATHCS.

- BHu3y pucyHky HeoOXiZHO 3pOoOMTH NOCWJIAHHS Ha paHille OomyOJiKoBaHI MaTepiaid,
BKa3aBIIH MEPIIOIKEPENIO Y BUTIIAI MOCUIAHHS B KIHI MIAMUCY O PUCYHKY.

BucHoBku

VY upomy po3auni ciifi BUAUINTA OCHOBHI B@KJIMBI BIAKPUTTSA 1 BKa3aTd, B YOMY IOJISITA€E
JI0JJTaHa BapTiCTh OCHOBHOT'O BIJIKPUTTS, 0€3 MOCUJIaHb Ha JITepaTypy.

Bnecok aBTOpiB

BkaxiTh BHECOK KOXHOTO y4YaCHMKA BMKOHAaHHS cTarTi. HamuimiTe iHIIIadw Ta Mpi3BUIIE
aBTOPIB, a TAKOXK 1X POJIb B HAIIMCAHHI CTaTTI.

IMopsixknu

[Tonsku monei, rpanty, GOHAM 1 T. J. MOBUHHI OyTH HOMIIIEHI B OKpEeMHH pO3AUT mepen
CIIUCKOM JITEpatypu. Y I1bOMY pO3AUNI HEOOXiHO BKa3aTH (PIHAHCOBY MIATPUMKY
JOCIIJDKEeHHS, KO Taka icHye. [Ipy 1boMy MOBHHEH OYyTH BKJIIOYEHUH HOMEp TpaHTY
(b1HaHCOBOI MIATPUMKH.

Konguaikr inTepecis

3asiBa 1po KOHQIIIKT IHTEpPECIB BUIJISIAE HACTYITHUM UYHUHOM. «ABTOpU 3asBISIOTH IPO
BIJICYTHICTb KOH(JIIKTY IHTE€PECIB 111010 MyOiKaIil i€l CTaTTi».

CkopouyeHHs

Crucok BCIX CKOpPOYEHb, SKi BUKOPHUCTOBYIOTbCS B TEKCTI cTarTi. BoHM mMOBHHHI OyTH
BHU3HAU€HI B TEKCTI NpHU TMEpPIIOMY BUKOPHUCTAaHHI (yHHKaWTe J0/laBaHHA CKOpPOYEHb B
aHoranito cratti). CHCOK CKOpOYEHb MOBUHEH OyTHW HajaHuUW B aldaBiTHOMY MOPSIKY.
Slkmio crtaTTs HE MICTUTH CKOpPOYeHb, HEOOXIMHO CKa3aTh B IboMmy pos3aim «He
3aCTOCOBYETHCSI.
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Hocniaanus

Bci HOoMepH 31 cMCKy JiTepaTypy MOBHHHI OyTH MPOIMTOBAHI MO BChOMY TEKCTY CTaTTi, a
TakoX B po3ain «llocunanHs», opopMIeHOMY BIAMOBIIHO 10 CTHIIIO MOCHJIAHb >KYpPHATY
MenemxmenT. TlocunanHs ciiifi mepepaxoByBaTH CIOYATKY B al(aBiTHOMY MOPSAKY, a MOTIM
B XPOHOJOTIYHOMY MOpsiAKy. KidbKicTh mHOCHIaHb 3 OJHOTO J>KypHalIy HE TIOBHHHO
MEPEBUIYBaTH 3—5 IIUTYBaHb, IO € CEPEAHIM JOMYyCTUMOIO KUIBKICTIO. PekoMeHmyeThCs,
o0 KUIBKICTh MOCHJIAHb MEPEeBAKHO Oyno He MeHme 25-30. ABTopaM TaKOX HACTIHHO
PEKOMEHIYEThCS TOCHIIATHCA HA MyOUiKarii He padiml, 9uM 3a octaHHi 10 pokiB. OOcsr,
HOMED 1 CTOPIHKH BCiX IMOCUJIaHb TOBMHHI OyTH BKa3aHi B opMari )XxypHaTy MeHEePKMEHT.
[uTyBaHHs Ta nepepaxyBaHHs BeO-NMOCUJIAHb

Sk miHiMmywm, moBuHeH OyTH 3a3HaveHuil moBHU URL. Takox nmoBuHHA OyTH HajgaHa Oy/b-
sKa JToAaTKoBa iHopMaIlis, SKIIO BOHA BijoMa (iMeHa aBTOPIB, JaTH, MOCHJIAHHS HA BUXITHY
nyOmikariito 1 T. 1.). [lepexkonaiitecs, 1o BCi MOCHIIaHHS, ITATOBAHI B TEKCT1, TAKOX MPHUCYTHI
B CITUCKY JIITEPATypH.

Bci nuTaTn B TeKCeTi NOBHHHI OyTH NpeAcTABJIEHI B HACTYITHOMY BUIJISIIL:

1. Onun aBTOp: iM'st aBTOpAa (03 iHimialiB, SAKIIO HEMA€E IBOZHAYHOCTI) 1 piK IMyOJTiKaiii;

2. JIBa aBTOpa: iMmeHa 000X aBTOPIB 1 pik myOiKaii;

3. Tpu abo Oinmpiie aBTOPIB: IM'S MEPIIOTO aBTOPA, 3a SKUM CIiA «i iH.» 1 pik myOuikarii.
[Tocunanuss MOXyThb OyTH 3poOieHi mnpsmo (abo B nyxkkax). ['pynu mocuinanb ciif
NepepaxoByBaTH CIIOYATKy B al()aBiTHOMY MOPSAKY, a IMOTIM B XPOHOJOTIYHOMY MOPSAKY.
[Mpuknaau: «ik mokasano (Jones, 2015). (Kramer et al., 2000) HegaBHO MOKA3aJH ... »
Cnucok Jiteparypu

Criucok niTepaTypd CiiJl CIIOYaTKy pPO3TallyBaTH B aj(aBiTHOMY MOPSIKY, a MOTIM HpHU
HEOOXITHOCTI BHOPSIIKYBAaTH B XPOHOJOTIYHOMY MOpsAKy. Kinbka mocuianp Bil OIHOTO 1
TOTrO0 k aBTopa (iB) B OJMH 1 TOH ke piK MOBUHHI O3HAYaTUCS OyKBaMu «a», «b», «c» 1 T. 1.,
PO3MIILIEHUMH TICIIS POKY MyOmiKarii.

Jlxepen noBuHHO OyTH He MeHIe 20—25 no3uiiid, MOBaMU OpHUTiHANY, 0(GOPMIISIETHCS 3T1THO
3 ACTY 8302:2015 ra ACTY 3017: 2015.

Oxpemo nonaerbest References cimeky mitepatypu oopmMIIeHOTO 32 BUMOTaMHU:
TpaHcaiTepanis ¢ ykp — http://www.slovnyk.ua/services/translit.php

TpaHciaiTepanis ¢ pyc — http://www.fotosav.ru/services/transliteration.aspx

Mpuxnaxu opopmiaenns cnucky References:

Kypuanvna cmamms

Nouri, J., Lorestani, B., Seif, F. (2011). Phytoremediation potential of native plants grown in
the vicinity of Ahangaran lead-zinc mine. Environmental Earth Sciences, 62 (3): 639-644.
DOI: 10.1007/s12665-010-0553-z. URL.: https://link.springer.com/article/10.1007/s12665-
010-0553-z.

Knuea

Davis, M. (2005). Introduction to Environmental Engineering. 3rd. ed. McGraw Hill Inc.
I'nasa knucu

Mettam, G.R, Adams, L.B. (2019). How to prepare an electronic version of your article? In:
Jones, B.S., Smith, R.Z. (eds.). Introduction to the electronic age. E-Publishing Inc., New
York.

onosiov xonpepenyii

Brown, J. (2005). Evaluation Studies of Transparent Governance. In: UNDESA. 6th. Global
Forum on Government Renewal: Towards Cooperative and Transparent Governance. Seoul,
Republic of Korea, 24-27 May. United Nations: New York.

Lucepmayisn

Trent, J.W. (2015). Experimental acute renal failure. Candidate of Sciences. Dissertation,
University of California. University of California, USA.
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3BEpHITH yBary, 0 MOCHJIAHHS Ha €JIEKTPOHHI CaiTH MOBUHHI BUKOPUCTOBYBATHUCS TIJIHKHU B
TOMY BUIAJKY, SKILO € O4iKyBaHHS, II0 CalT Oy/ie MiATPUMYBaTHCS.

ABTOpPCTBO

[Topsimok aBTOpCTBA MOBHMHEH OYTH CIHIJIBHUM PIIIEHHSM CITIBaBTOPiB. BHU3HAHHS aBTOpPCTBa
Ma€ IPYHTYBATUCS Ha ICTOTHOMY BHECKY B KOHICIIIIO 1 JU3aifH, BUKOHAHHS a0 aHawi3 i
IHTepIpeTaniro JaHux. Bci aBTopu MOBHHHI OpaTd ydvacTh B HamMCaHHI cTaTTi abo ii
KPUTUYHOMY NEPETJIsA/Ii Ha IPEIMET BaXKIIMBOTO 1HTENIEKTYaJIbHOTO 3MICTY, IIOBHHHI IIPOYUTATH
1 3aTBEpAUTH OCTATOYHY BEPCIIO PYKOIUCY 1 CXBAIUTH 1i BIANPABKY B L€ JKypHAJL
ITonepenkeHHs nJariaTy i HOpylmIeHHs eTUKH IyO Tikamii

Bci crarti, mo 3HaxomsAThCS Ha po3misiAl abo OIMyOJIiKOBaHI B JKypHall MeEHEIHKMEHT,
HiISTal0Th TIEPEeBIpIi 3 BUKOPUCTAHHSAM MPOTPAMHOTO 3a0e3nedyeHHs i 3arnoOiraHHs
riariaty. Ilmariat — cepilo3He mopyiieHHs MyONiKamidHid eTUKW. I[HI mopylieHHs
BKIIIOYAIOTh yOiorouy myoOmikamiro, (adpukamito 1 ¢danpcudikamito IaHUX, a TaKoX
HENpPaBOMIpHE BHM3HAYEHHS BKIAJy y4yacHMKa. TakuM YWHOM, IUIariatr, Imiaxpaicbki abo
CBIZIOMO HETOYHI TBEP/UKCHHS € HEETHYHOIO TIOBEAIHKOI0, HEMPUITYCTUMI, a BiJpaBKa OJHIN
1 Tiif )K€ PYKONHUCH B OUIbII HDXK OAMH KYPHaJl OJHOYACHO € HEETUYHOIO IMOBEAIHKOI IMPH
nyOuikanii i Henpumyctumo. Crarta Oyne mepeBipeHa Ha NpeAMET BHUSBJICHHS IUIariaTy.
3aranbHa CXOXICTh (IHAEKC MOJIOHOCTI) HE TMOBHHHA TEPEBUINYBATH T'PAHUYHE 3HAYCHHS
10%. B inmomy BunaaKy ctarts Oyne BiAXWIeHa pelIaKIi€lo.

Penakuisa sumae 3a co0ol0 NpaBo Ha He3HAYHe peJaryBaHHA Ta CKOPOYEHHS,
30epiralo4m nNpv TOMy roJiOBHi BUCHOBKH Ta aBTOPCbKY CTHJIICTHKY.

CTATTIL, O®OPMJIEHI BE3 IOTPUMAHHA 3A3HAYEHUX BUMOT,
PO3I'JIAJATUCA HE BYAYTH !

OcTaTo4Huil BUCHOBOK 1100 My0Jikamii cXBa/Il0€ pelakliiiHa KoJIerisl ;KypHaJ1y Ta
nosixomsic aBTopa (-iB) TesiepOHHUM A3BIHKOM a00 MOBIZOMJICHHSIM II0 €JICKTPOHHIM
MOLUTI.

AJITOPUTM O®OPMJIEHHSA ABTOPCBKUX JAHUX:

AHIHCHKOI | YKpaiHCHKOIO
MOBOIO MOBOIO

[pi3Buine, imM’s1, 1o 6GaTHKOBI

HayxkoBuii ctyninb

YueHe 3BaHHA

ITocana

Micrie poboTu (BHILIUI HaBUAIBHUI 3akiai, kadenpa 6e3
CKOpPOYEHb)

ID (y cucremMi HayKoBOi 11eHTH(IKaI1i)

ORCID (http://orcid.org/)

ResearcherID (http://www.researcherid.com)

Anpeca HaJICUTIaHHS BUJIaHHS

Tenedon

EnexTtponHa agpeca

doT0 aBTOpa
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