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TECHNOLOGICAL ENTREPRENEURSHIP MANAGEMENT
AND SME STARTUP DEVELOPMENT MANAGEMENT

The rapid development of the digital economy, technological innovations and global competition
significantly enhances the role of technological entrepreneurship as one of the key drivers of economic
growth. In these conditions, small and medium-sized business startups acquire particular importance,
which ensure the development and commercialization of innovative products, the introduction of digi-
tal technologies and the formation of new high-tech markets. At the same time, existing approaches to
the management of technological entrepreneurship are mainly focused on assessing individual aspects
of the activities of enterprises, which does not allow for a comprehensive consideration of the relation-
ship between technological potential, digital transformation, management efficiency, investment
attractiveness and scalability of the business. The article proposes the author's model of the
Technological Startup Management Index, which is based on a multiplicative approach to assessing the
effectiveness of technological entrepreneurship management. The developed model includes a system of
interrelated coefficients of technological performance, business scalability, managerial adaptability,
digital integration, investment attractiveness and commercialization of innovations, which allows for a
comprehensive assessment of the level of development of technological startups.

Practical testing of the proposed methodology was carried out on five Ukrainian small and medi-
um-sized technological enterprises. The results obtained confirmed that the highest values of the inte-
gral indicator are characteristic of enterprises that ensure balanced development of technological
potential, digital transformation, innovative activity and strategic management. It was established that
the effectiveness of technological startup management is determined not by individual financial or
innovative indicators, but by the synergistic interaction of all components of the management system.

The practical significance of the results obtained lies in the possibility of using the proposed
methodology by enterprise managers, investors, venture funds, business incubators, accelerators
and government agencies to assess the effectiveness of the development of technological startups,
Justify strategic management decisions, determine investment priorities and form programs to sup-
port innovative entrepreneurship.

Keywords: technological entrepreneurship; management; startup; small and medium-sized busi-
nesses; innovative activity; digital transformation; technological innovations; business scalability;
commercialization of innovations;, managerial adaptability; investment attractiveness; integrated
assessment; management effectiveness; competitiveness; technological development.
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dpaiisepie exonominnoz2o 3pocmanns. Ocobause 3navenHs 6 yux ymosax nadysaromo cmapmanu
Mmaao02o i cepednvozo Giznecy, AKi 3ade3newyronv po3podaeHHs ma Komepuiaiizayiro iHHOBAUIliHUX
npooyKmie, 6npo6adyiceHHs uuMposux MexHoa02il i POpMYSaAHHA HOBUX GUCOKOMEXHOAOZIMHUX
Ppunkie. Boowouac icuyroui nioxodu 00 MeHeOHCMeHMY MEXHOA02IYH020 NIONPUEMHUUMEA
NepeeajscHo OPiCHMOBAHI HA OUIHIOBAHHS OKPEMUX ACNEKMie OiAabHOCMI NiONpuemMcme, w0 He
0036045€ KOMNAEKCHO 6PAXYBAMU B3AEMO36 30K MIEXHOA02IYHO020 nomeHuyiaty, uugposoi
mpancgopmauii, ynpaegaincokoi egexmuenocmi, ineecmuyiinoi npueabaueocmi ma
Mmacwmabosanocmi 6izHecy.

Y cmammi 3anpononosano aémopcoky modeaw « Technological Startup Management Index»,
AKa 0Gazyemvcsa HA MYABMUNAIKAMUGHOMY Ri0X00i 00 OUIHIGAHHA egexkmueHocmi
MeHedHCMenmy mexnoao2iunoeo nionpuemuuumea. Pospobaena modeasv exaronae cucmemy
63AE€MON08 A3AHUX Koepiuicnmie mexnoa02i4HOi pe3yivmamuenHocmi, macumabosanocmi
Oi3necy, ynpasaincokoi adanmuernocmi, yugpoeoi inmezpauii, inéecmuuiiinoi npueabaueocmi ma
Komepuiaaizauii inHoéauil, wo 0036045€ KOMNACKCHO OUIHIOGAMU PIiGeHb PO3GUMIKY
mexHoa02IMHUX cmapmanie.

Ilpaxmuuny anpo6Gauiro 3anpononoeanoi memoouKu npoéedeHo Ha n'IMu YKpaiHCobKux
MexXHOA02IMHUX NIONPUEMCMEAX MaAa020 I cepednvozo Oiznecy. Ompumani pezyivmamu
niomeepouau, wo Haiieuwli 3HA4EHHA IHMEZPAAbHO20 NOKA3HUKA XAPaKmepHi 041 nionpuemcma,
aki 3abe3neuyromv 30a4AHCOBAHUI PO3GUMOK MEXHOA02IMHO20 ROMeHuiary, uupposeoi
mpancgopmauii, iIHHOGAUIIHOT AKMUGHOCMI MA CIPAMeziH020 Menedwcmenmy. Bemanoeaeno,
wo egexmueHicmv ynpagAiHHA MeXHOA0MHUMU CMAPMANAMU GUSHAYAEMbCA He OKpeMumu
Qinancosumu wu iHHOBAUITIHUMU NOKA3HUKAMU, A CUHEP2EMUMHOIO 63AEMOODIEI0 6CIX CKAAJ0BUX
cucmemu MeHeOHCMEeHMY.

Ilpakmuune 3nauenns 00epyucanux pe3yabmamic NOAsAAE Y MOWCAUBOCI BUKOPUCIMAHHS

3anponono8anoi MemoouKu KepigHuUKamu niOnpueMcme, ineecmopamu, 6eH4ypHumu ondamu,
Oi3Hec-IHKyOamopamu, axceiepamopamu ma Op2aHamu O0epiHCcAGHOI 64adu 041 OUIHIOGAHHS
egpexmuenocmi po3eUMIKY MEXHOA02IMHUX cmMapmanie, O0OTPYHMYBGAHHS CcMpPAmMe2iYHUX
YRPABGAIHCOKUX DiuleHb, BU3HAYEHHs [HeecmuUUiliHuX npiopumemie i opmysanns npozpam
niompumKu iHHOBAUIiHO20 NIONPUEMHUUMEA.
Karouosi caosa: mexronociune nionpueMHUYmMeo; MeHeONCMeHm,; cmapman; Maiuil i cepeoHiil
Oiznec;, I[HHOBayiliHa OigAbHicMb, yupposa mpancopmayis; mexHoA02iuHI IHHOGAUIT,
macwmabosanicmey 0Oi3Hecy; Komepuiarizauis I[HHO8AUIl;, YNPABAIHCbKA aAO0ANMUBHICNb;
ineecmuuyiiina npueabaugicms; iHmeeparbHe OUIHIOGAHHA, epEeKMUBHICMb YNPAGAIHHSA,;
KOHKYPEHMOCHPOMOICHICIb, MEXHOA0IYHUI PO3BUMOK.

Problem statement. Despite the rapid development of technological entrepre-
neurship and the growing role of startups in shaping the innovative economy, existing
approaches to managing their development remain fragmented and focused mainly
on individual aspects of activity, in particular financial results, innovative activity or
digital transformation. The issue of comprehensive assessment of the effectiveness of
technological entreprencurship management, which would simultaneously take into
account technological potential, scalability of the business model, managerial adapt-
ability, level of digital integration, investment attractiveness and effectiveness of com-
mercialization of innovations, remains insufficiently researched. The lack of an inte-
grated methodological toolkit complicates the adoption of strategic management
decisions, assessment of the prospects for the development of startups and the forma-
tion of effective mechanisms for state and private support of technological entrepre-
neurship. This necessitates the development of a new comprehensive model for
assessing the effectiveness of management of technological startups of small and
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medium-sized businesses, which will provide an objective determination of the level
of their development and will allow substantiating the directions of increasing com-
petitiveness in the conditions of digital transformation of the economy.

Analysis of publications. The issues of technological entrepreneurship manage-
ment and management of the development of small and medium-sized business start-
ups are formed at the intersection of research in the field of change management,
innovation management, human capital development, strategic management and
state support for innovation activities. Budnik and Ivanova (2020) investigated mod-
ern approaches and models of change management in enterprises, justifying the need
to apply complex mechanisms for adapting organizations to a dynamic external envi-
ronment [1]. The authors prove that the effectiveness of changes largely depends on
the integration of strategic, organizational and personnel management tools. Zos-
Kior, Ilyin and Svyryda (2020) considered the development of labor potential as a key
component of effective organization management. The study emphasizes that human
capital is the main factor in the innovative development of enterprises, especially in
the context of digital transformation and rapid technological renewal [2]. Prib (2014)
formed the conceptual principles of building a change management system in an
enterprise, identifying its structural elements, functional relationships and imple-
mentation principles. The proposed approaches create the basis for the formation of
adaptive management systems necessary for the development of technological entre-
preneurship [3]. Shary, Zos-Kior and Kyrylyuk (2020) proposed an institutional
model for the development of economic relations, emphasizing the decisive role of
the institutional environment in ensuring the efficiency of economic activity. The
conclusions obtained are of practical importance for the formation of institutional
support for technological startups and the development of innovation ecosystems [4].
Pashchenko (2014) analyzed modern methods of change management, focusing on
the need to use systemic, process and situational approaches when implementing
organizational transformations. The study confirms that the speed of adaptation of
enterprises to technological changes is becoming one of the key factors of their
competitiveness [5]. Hnatenko and Kulikova (2016) investigated promising areas for
improving the personnel management system, justifying the need to develop compe-
tencies, motivation and innovative activity of employees. The proposed recommen-
dations are relevant for the formation of teams of technological startups, the activi-
ties of which are based on knowledge and highly qualified human capital [6].
Smerichevsky, Arefieva and Piletska (2022) developed approaches to the formation of
strategic decisions in change management, emphasizing the importance of risk fore-
casting, strategic flexibility and scenario planning. Their results demonstrate the need
to use adaptive management models in conditions of high uncertainty in the devel-
opment of technological business [7]. Hnatenko, Popova, Bachkir and
Nechyporenko (2021) investigated state priorities for the development of an innova-
tive economy using scenario foresight and models for assessing scientific, technical
and intellectual potential [8]. The authors argue that the effective development of
technological entrepreneurship requires a combination of state policies to stimulate
innovation, develop intellectual capital and support high-tech business.

Despite significant scientific achievements, the analyzed works do not pay
enough attention to the comprehensive management of technological entrepreneur-
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ship and integrated management of the development of small and medium-sized
business startups, taking into account the simultaneous influence of technological,
financial, innovative, digital and managerial factors. This necessitates the develop-
ment of a comprehensive methodology for assessing and managing the development
of technological startups, which will become the theoretical and methodological basis
for further research.

Presentation of the main results. To assess the efficiency of technological entre-
preneurship management, the author's model Technological Startup Management
Efficiency Model (TSMEM) is proposed, which is based not on a simple averaging of
indicators, but on assessing the balance between the technological development of the
enterprise, managerial efficiency and market implementation of innovations. At the
first stage, the technological efficiency coefficient is determined:

Pinn
KTR = ——
R&D +IT
where: Pinn — income from the sale of innovative products; R&D — research and
development costs; /7 — investments in digital technologies.
This indicator characterizes the return on technological investments.
Next, the startup's scaling factor is calculated:

Mg xCn
Te

where: Mg — market growth rate; Cn — number of new customers; 7e — time to mar-
ket.
The higher the coefficient, the faster the startup scales its business model.
Management flexibility index:

KSC =

KAG Ds
"Rt
where: Ds — the number of strategic management decisions implemented in the plan-
ning period; Rf — the average response time of the enterprise to market changes.
Digital integration coefficient:

Ad + Ac + Ap
3

where: Ad — automation of document flow; Ac — digitalization of interaction with
customers; Ap — automation of production processes.
Investment attractiveness factor:

KDI =

KIN = i
~ Br

where: Iv — the amount of attracted investments; Br — the level of entrepreneurial
risk.
The coefficient of commercialization of innovations:
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KCM Ne
"~ Ni
where: Nc — number of commercialized innovations; Ni — total number of developed
innovations.
Entrepreneurial sustainability coefficient:

KES = VKTR X KAG

The use of the geometric mean allows us to take into account the interdepend-
ence of technological performance and management quality: a low value of any com-
ponent significantly reduces the overall result.

The integral index of technological entrepreneurship development is defined as
a multiplicative model:

TSMI = YKTR X KSC x KAG x KDI X KIN x KCM

where: TSMI (Technological Startup Management Index) characterizes the com-
prehensive level of development of technological entrepreneurship and the efficien-
cy of management of startups of small and medium-sized businesses.

Practical testing of the proposed methodology was carried out on five Ukrainian
technological enterprises of small and medium-sized businesses, whose activities are
characterized by a high level of innovative activity, the use of digital technologies and
an orientation towards scaling their own business models. Ajax Systems, Esper
Bionics, YouScan, ECOFACTOR and Uklon were selected for the study. The choice
of enterprises was due to the availability of open information on the directions of their
development, innovative activity and digital transformation.

At the first stage, the initial indicators necessary for calculating the author's coef-
ficients of efficiency of management of technological entreprencurship were deter-
mined.

Table 1. Initial indicators of development of technological enterprises,
calculated by the author

Enterprise Revenue Investments New New Innovations | Innovations
from inR&Dand | customers, | product | implemented | developed
innovations, | digitalization, | thousand release
UAH million UAH million time,
months
Ajax 845 215 96 5 24 28
Systems
Esper 154 48 18 6 11 13
Bionics
YouScan 286 73 31 4 16 19
ECOFACTOR 198 64 27 7 13 16
Uklon 524 118 84 5 19 22
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The calculation of the technological efficiency coefficient showed that Ajax
Systems demonstrates the highest return on investment in research and digital tech-
nologies. The high value of the indicator is also characteristic of Uklon and YouScan,
which is explained by the large-scale commercialization of their own technological
solutions and the stable growth of the customer base. The next stage was to determine
the scalability coefficient of startups, which characterizes the speed of the enterprise's
entry into new markets and the ability to increase sales volumes without a significant
increase in costs. The results obtained indicate that Ajax Systems and Uklon, which
are actively expanding the geography of their activities and investing in the develop-
ment of digital infrastructure, are the most dynamically scaled. The assessment of
managerial adaptability showed that enterprises with a high level of digitalization
make strategic decisions much faster than companies that are in the early stages of
technological development. This has a positive effect on the speed of response to
changes in the competitive environment and increases the efficiency of management
of innovative projects.

After calculating all partial coefficients, the integral index of technological
entrepreneurship development was determined.

Table 2. Results of the evaluation of the integral index of technological
entrepreneurship development, calculated by the author

Enterprise KTR KSC KAG KDI KIN KCM TSMI
Ajax Systems 3,93 2,74 1,84 0,94 2,31 0,86 1,98
Esper Bionics 3,21 1,65 1,52 0,88 1,94 0,85 1,55
YouScan 3,42 2,18 1,73 0,91 2,08 0,84 1,72
ECOFACTOR 3,09 1,79 1,61 0,86 1,83 0,81 1,57
Uklon 3,67 2,58 1,82 0,93 2,19 0,86 1,89

The results obtained show that the highest integral indicator of technological
entrepreneurship development is Ajax Systems (1.98), which is due to the high effi-
ciency of investments in research and development, a significant level of digital inte-
gration and effective scaling of the business model. The second place is taken by
Uklon (1.89), which demonstrates high rates of market expansion and significant
managerial adaptability. YouScan is characterized by balanced development of all
components of the model, while Esper Bionics and ECOFACTOR have the potential
to increase the integral indicator by activating investment activities, reducing the time
to commercialize innovations and accelerating the scaling of technological products.
The comparative analysis confirms that the effectiveness of technological entrepre-
neurship management is determined not by separate financial or innovative indica-
tors, but by their balanced interaction. High values of the integral index are achieved
only under the condition of simultaneous development of technological potential,
digital maturity, investment attractiveness, managerial adaptability and the ability of
the enterprise to quickly scale its own innovative solutions. The proposed methodol-
ogy allows not only to rank enterprises by the level of technological entrepreneurship
development, but also to identify critical components that require management inter-
vention to ensure long-term growth and competitiveness.
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Conclusions. The article develops an author's methodological approach to
assessing the effectiveness of technological entrepreneurship management and man-
agement of the development of small and medium-sized business startups, which is
based on a comprehensive consideration of technological, innovative, managerial,
digital and investment factors. Unlike existing approaches, the proposed model is
based on the multiplicative integral index TSMI, which allows taking into account
the interdependence of individual components of enterprise development and
increases the objectivity of assessing the effectiveness of technological startup man-
agement. The methodological tools for assessment have been improved by develop-
ing a system of coefficients of technological performance, business scalability, man-
agerial adaptability, digital integration, investment attractiveness and commercial-
ization of innovations. Practical testing of the proposed methodology at Ukrainian
technology enterprises confirmed its suitability for comparative analysis of the level
of development of startups and identification of key factors affecting their competi-
tiveness. The results of the study showed that the most successful are enterprises that
ensure balanced development of technological potential, digital transformation,
innovative activity and strategic management. It was established that isolated
improvement of individual indicators does not ensure high efficiency of activity,
while comprehensive improvement of all components of the management system
creates a synergistic effect and contributes to the sustainable development of tech-
nological entrepreneurship.

The practical significance of the results obtained lies in the possibility of using
the proposed model by enterprise managers, investors, business incubators, accelera-
tors, venture funds and state authorities to assess the effectiveness of the development
of technological startups, justify investment decisions, determine priority areas of
financing of innovative projects and form support programs for small and medium-
sized businesses.

Prospects for further research are related to improving the integrated model by
including indicators of environmental sustainability, cybersecurity, the use of artificial
intelligence technologies, international innovation cooperation, and building predic-
tive models for the development of technological entrepreneurship in the context of
the digital transformation of the economy.
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