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The development of various industrial sectors is one of
the priority tasks of the state, the solution of which is to
improve the quality and life expectancy of the population.
According to the authors of the article, an innovation
ecosystem should be understood as an open dynamic
system that provides collaborative forms of interaction
between actors, taking into account the non-hierarchical
relationships that have developed within the institutional
ecosystem of enterprises, regions, and countries acting in
the direction of sustainable advanced innovative
development based on modern technological concepts.
Modern innovation ecosystems are created and function
to overcome individual limitations, maximise resource
use, and distribute risks and costs to better achieve
common goals. This approach differs from the traditional
ones in that it takes into account the current level of
economic development, taking into account the processes
of digital transformation of all spheres of activity and
provides an integrated approach to the formation of an
innovation ecosystem.

The article concludes that industry is currently
developing as a traditional innovation system. The
analysis of different views and main approaches to
understanding innovation ecosystems allowed to identify
the advantages of ecosystems in comparison with
traditional innovation systems and to justify the need to
develop industry as an innovation ecosystem. A more
detailed study was carried out on the basis of market data
for various types of equipment. These conclusions were
confirmed when analysing the prerequisites for the
formation of an innovation ecosystem based on the
results of the analysis of the current state of the
equipment market. A number of systemic problems can
be identified that are common to all stages of production
and circulation of various products: limited financial
resources of manufacturers for development (research
and development, sales and promotion of products);
scientific and technological lagging behind the level of

world  leaders;
developments.
These problems have a complex impact on the
development of the industry as a whole and its individual
product segments. Eliminating these constraints will help
create favourable conditions for the machinery market
and unlock its potential.
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Introduction. The war has radically changed
the structure of Ukraine's economy. Of course, it
will continue to rely on foreign aid, payments to the
military and their consumer demand for some time,
but in the future, the country's development will
only be possible through innovation. It is not an op-
tion to depend on supplies from the United States
and individual EU countries all the time. And the
political situation in these countries may change.
So, innovation is a matter of national security, and
it does not come about by directive. We need an en-
vironment that is called an innovation ecosystem in
developed countries. In April 2023. the Ministry of
Digital Transformation presented a draft vision for
the development of the innovation ecosystem in
Ukraine for public discussion. The document was
developed by CIVITTA and the Centre for Eco-
nomic Recovery. The initiators of the innovation
ecosystem development project decided to eat an el-
ephant in pieces and separated the creation of the
vision and the strategy itself. According to the laws
of the genre, a vision is a picture of a desired future.
It must be convincing and attractive enough to make
people want to implement it. As our country strives
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to become a leader in the industrial, scientific and
innovative space of the world, an integrated ap-
proach to innovation policy is of paramount im-
portance. The strategic objectives of innovative de-
velopment of the medical industry are no exception.

Analysis of basic research and publications.
In recent years, foreign and domestic scientists, in-
cluding L. Fedulova, G. Lanovska, O. Marchenko,
P. Wang, R. Adner, B. Merkan, etc. have been stud-
ying the peculiarities of the formation, development
and functioning of innovation ecosystems, includ-
ing. [1-5]. A description of the similarities and dif-
ferences between the economy and the biosphere
can be found in the works of R. Ayres, J. Moore [6;
7]. Most of the works are devoted to the study of
different types of innovation ecosystems that are
relevant in certain regions with specific needs and
use of relevant resources. However, for Ukraine, the
main features and principles of forming the environ-
ment of the innovation ecosystem are not suffi-
ciently substantiated and require a more in-depth
study.

Therefore, the purpose of the article is to de-
fine the role of the innovation ecosystem as a tool
for the development of innovation activity and to
develop measures to strengthen it.

Materials and results of the study. Organisa-
tion of the medical industry in the format of an in-
novation ecosystem will allow for a more efficient
transformation of creative ideas into innovative
products (services) and their launch on the market,
compared to the current approach. To increase the
effectiveness of the transition to the management of
innovative development of the medical industry
based on the ecosystem approach, a number of fac-
tors should be taken into account and implemented,
as shown in Fig. 1.

The ecosystem approach to innovation in the
medical industry is more effective due to the follow-
ing factors.

Firstly, the emphasis will be shifted from sup-
porting knowledge-intensive projects with a small
number of participants to increasing the competi-
tiveness of the industry as a whole [6].

Secondly, conditions will be provided for the
establishment of innovative ecosystems of the med-
ical industry at the regional level as organic compo-
nents of the national sectoral innovation ecosystem.
This is important because regionalisation (localisa-
tion) of innovation is a global trend. The regional
level plays an important role in stimulating the de-
velopment of national economies and is considered
the most suitable for innovation. The process of cre-
ating new knowledge is concentrated in regions and
cities, and there is an appropriate infrastructure for
its further dissemination and application. The trans-
fer of knowledge into practice is more effective at
the regional level due to direct communication be-
tween innovation actors, as opposed to the use of
long communication channels at the macro level.
The most intensive interaction is between partici-
pants involved in innovation processes taking place
within a radius of about 200 km [4].

Thirdly, it will make it easier for the industry's
enterprises to enter the global market for medical
devices, instruments and medical supplies, and the
problem of import substitution of medical equip-
ment will be more effectively addressed. The medi-
cal industry is developing in a new environment that
has now spread to all sectors of the economy. Ac-
cording to experts of the World Economic Forum,
the globalisation of the world economy has entered
a new phase of development - Globalisation 4.0 - a
phase that is not limited to the movement of goods,
services and capital, but also covers intangible data
flows in the form of information, searches, transac-
tions, messages and videos. For example, approxi-
mately 50% of international trade in services has
already been digitised, about 12% of global

Factors determining the effectiveness of the ecosystem approach to innovation in the
medical industry

A 4

1. The need to simultaneously implement various innovative pro-
jects of varying complexity

2. Formation of regional innovation ecosystems in the medical industry as
a reflection of the global trend towards localisation of innovation activities

A 4

3. Integration of domestic enterprises into the global market of medical

devices and medical supplies

Fig. 1. Factors ensuring the effectiveness of the ecosystem approach to the organisation
of innovation in the medical industry
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Level 4. The system of connections between actors within the
ecosystem and the external environment (national and global)

Level 3. The environment of the medical
equipment market

Level 2. Actors with different functions and roles

Level 1. Purpose of the medical device market ecosystem

Fig. 2. Configuration of the conceptual innovation model of the medical equipment market ecosystem
as a multidimensional model

trade in goods is carried out through international e-
commerce, and cross-border calls via messengers or
specialised apps account for 46% of the total num-
ber of traditional international calls. Digital technol-
ogies and data flows are becoming the "connective
tissue" of the global economy [6].

In order to demonstrate the role of the innova-
tion development ecosystem as a tool for intensify-
ing innovation activities and implementing innova-
tive projects in the medical industry, we will con-
sider the conceptual model of the industrial innova-
tion ecosystem from the perspective of systems the-
ory [2]. In doing so, we will use the medical equip-
ment market for the purposes of further research
and, on its basis, conduct a systemic and structural-
functional analysis, which will be guided by the
above definition of the innovation ecosystem. The
innovation ecosystem of the medical equipment
market can be represented as a model as follows
(Fig. 2).

These dimensions together determine the con-
figuration of the medical device market ecosystem,
ensure its unity and integrity [3].

The goal (purpose) is the fundamental basis of
the ecosystem in the sense that without the goal, the
ecosystem is not a system, but only a set of elements
and their connections. According to the basic tenets
of systems theory, a system is not just a collection
of things; it is an interconnected set of elements that
are coordinated and organised in such a way as to
achieve something. Any system should consist of
three things: elements, relationships, and a goal.

The knowledge that circulates in innovation
ecosystems is a public good, and innovations in the
form of products and services bring benefits to

society and its members - benefits that can be cre-
ated by individuals. Therefore, the goal of the sec-
toral innovation ecosystem of the medical equip-
ment market should be to ensure sustainable, ad-
vanced innovative development of the medical in-
dustry as the basis for a high standard of living for
the general population.

The actors of the innovation ecosystem of the
medical equipment market are considered as organ-
isations embedded in the institutional structure of
the medical sector of the economy, represented by a
set of institutions - official regulations (laws, norms,
rules, procedures, regulations) and informal rules
(repeated patterns of behaviour, inherited social
habits, traditions, values) that determine the institu-
tional scope of organisations' activities, affecting
the relations between people in organisations, be-
tween organisations, between organisations and the
external environment. Organisations and institu-
tions are interconnected and influence each other:
institutions change in the process of interaction with
organisations through their practical activities, and
organisations adjust to new institutions.

Traditionally, ecosystem participants (actors)
are divided according to the triple helix (science -
business - state) or four-linked helix (science - busi-
ness - state - civil society) models [8], focusing on
institutional sectors rather than on the functions and
roles of participants.

As part of the concept of developing the medi-
cal device market as an innovative ecosystem, we
propose to expand the list of actors and group them
into six sectors, depending on the functions and
roles they perform:
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1) business sector — creates innovations and
generates the main demand for innovations;

2) the public sector - promotes (supports) or
blocks innovation;

3) the research and education sector - teaches,
builds human potential; produces new knowledge,
ideas, and discoveries;

4) the financial support sector - finances inno-
vations throughout the innovation cycle;

5) Infrastructure support sector - connects ac-
tors in one location, provides incubation, testing, ap-
probation, and market promotion;

6) the sector of public associations - provides
and disseminates information, unites actors in solv-
ing common problems.

Such a grouping provides an understanding of
the purpose of each actor in the ecosystem, since in
order to be part of the ecosystem, one must not only
be within it, but also contribute to its formation and
development.

Two points are important in this context: first,
the presence and sufficient number of actors in each
sector; second, the quality of actors and their perfor-
mance.

However, even if these important conditions
are met, an innovation ecosystem can only be said
to exist (rather than be formed) if a system of inter-
connections and exchanges is established between
its actors within the same sector, across sectors and
with actors in other innovation ecosystems (re-
gional, national, interstate and cross-border). In
other words, for a sectoral innovation ecosystem in
the medical device market to work, it is not just a
matter of having all the necessary actors in place,
but of ensuring that they are in the right combination
so that people working in different organisations
can find each other and interact, and that organisa-
tions are interested in innovation. This requires the
creation of an innovation-friendly environment -
business, regulatory and innovation; the develop-
ment of inclusive and blocking extractive institu-
tions [3]. As Hwang and Horowitt point out, "seren-
dipity in the form of innovation cannot be designed,
but the environment - that which fosters serendipity
- can" [4].

A study of existing practices of innovation sys-
tems development suggests that they are based on
the well-known formula for creating Silicon Valley,
defined by M. Andriessen:

build a large, beautiful, well-equipped technol-
ogy park;

connect research laboratories and university
centres;

create incentives to attract scientists, firms and
users;

establish interconnections within the industry
by creating consortia and specialised suppliers;

protect intellectual property and ensure tech-
nology transfer;

create a favourable business environment and
regulatory framework [2].

However, the experience of other countries has
shown that by acting in this way, the success of Sil-
icon Valley could not be repeated. According to A.
Ross, this is impossible, as Silicon Valley emerged
as an ecosystem several decades ago, providing a
perfect environment for launching Internet-related
businesses, and "today it may work to create condi-
tions to compete and succeed in those innovative ar-
eas that will develop in the future" [7]. This refers
to the emergence and development of such indus-
tries as genomics, biotechnology, artificial intelli-
gence and robotics, cybersecurity, and blockchain,
which will soon determine the position of countries
in the global economy.

An ecosystem approach to the development of
the medical equipment market will help to "get
away" from the lack of innovation policy implemen-
tation: innovation systems are often perceived as
special infrastructure projects implemented by the
government or regional authorities without regard
to the needs and capabilities of the participants in
the innovation process. Ecosystem development
will eliminate this approach, as the essence of an
ecosystem is the natural establishment of relation-
ships between organisations and people in an envi-
ronment favourable to innovation.

The innovation ecosystem contains a key factor
that ensures the success of innovation activities at
the current stage of economic and social develop-
ment - the diversity of talents and cooperation of
people belonging to different cultures.

"The greatest achievements take place where
people who are significantly different from each
other interact. The fact is that cultural heterogeneity
helps to break down associative barriers that limit
the ability to think broadly, be creative, and com-
bine ideas and concepts." F. Johanson, author of The
Medici Effect, explains why cultural heterogeneity
breaks down associative barriers" [3]: "Cultures dif-
fer in rules and traditions, they endow their repre-
sentatives with a certain way of thinking and acting.
Some cultures are sociable, while others are more
reserved; some cultures encourage teamwork, while
others encourage individual work; some cultures
recognise only secular rules and lifestyles, while
others place great importance on the spiritual com-
ponent. All of these norms are valuable and im-
portant in their own way, and when applied to-
gether, they help people to reject mental clichés,
avoid patterns, overcome traditional ways of
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thinking, and, as a result, generate creative ideas and
innovations" [3].

Another condition for enhancing innovation in
the medical industry is the possibility of creating
open innovation platforms in the innovation ecosys-
tem.

Open innovation platforms facilitate this task
by providing companies with access to external
knowledge and skills and ensuring the rapid and ef-
ficient use of innovations. The main advantage of
such platforms is that companies act as "problem
owners" and have access to a global network of ex-
perts, which allows them to find the right innovative
solution to a problem for which they lack internal
resources and skills in just a few months.

Platforms differ from clusters in that they are
more open, organise horizontal flows and focus on
combining knowledge from different disciplines.
However, there is no point in contrasting platforms
and clusters, which are complementary.

As organisational mechanisms for business and
government cooperation, open innovation platforms
can be divided into two categories.

The first category is independent partnerships
between government, academia and business, plat-
forms that modernise the economy by improving the
skills of the sector's technological infrastructure.

Platforms in the second category are based on
the concept of interaction between the state and
business, which was proposed in 2005. The UK
Technology Strategy Board proposed in 2005. Such
interaction is a forum for exchange of views focused
on designing solutions in the field of innovation, the
most relevant social and political points of develop-
ment. Such innovation platforms have the following
advantages:

Identify bottlenecks for innovation and solu-
tions that are beyond the capabilities of individual
stakeholders, such as infrastructure development;

facilitating dialogue and mutual understanding
between actors, resolving problems and conflicts;

provide equal opportunities for all stakeholders
(SMEs, large companies, local communities and
government representatives) and foster a sense of
ownership of the problem among all stakeholders,
which has a positive impact on success.

The use of the open innovation platform in the
development of the innovation ecosystem of the
medical industry allows the author to propose an im-
proved model of the innovation ecosystem of the
medical equipment market that meets modern re-
quirements and levels of development, including in
the context of global digitalisation. This model en-
sures the implementation of the "everyone with eve-
ryone" approach, providing equal opportunities for
all participants in the decision-making process to

achieve the goals of the medical device market eco-
system with the participation of a wide range of
stakeholders, their useful knowledge, ideas and
skills at all levels of management of the process of
innovative development of the medical industry.

Conclusions and proposals. The ecosystem
approach to innovation in the medical industry is
more effective due to a number of factors. The em-
phasis has been shifted from supporting knowledge-
intensive projects with a small number of partici-
pants to increasing the competitiveness of the indus-
try as a whole. The conditions for the establishment
of innovative ecosystems in the medical industry at
the regional level as organic components of the na-
tional sectoral innovation ecosystem have been pro-
vided. The simplified entry of the business sector
into the global market of medical devices, instru-
ments and medical supplies will more effectively
address the problem of import substitution of medi-
cal equipment. The above analysis allowed us to
draw convincing conclusions about the need to cre-
ate an innovative ecosystem for the development of
the medical equipment market. This approach will
fully ensure development in the R&D sector and
continuous improvement of technologies in line
with market needs..
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®omenko /I.B., Hixkniko O.M., ITlimenoa B.C.
Poab inHOBaniiiHOT exocucTeMH SIK iHCTPYMEHTY po-
3BUTKY iHHOBANiHHOI NiVILHOCTI.

Pozeumox piznux cgep npomucirosocmi € 0OHUM 3
npiopumemHux 3a60anb 0epiHcasl, BUPIUEHHAM AKOI €
nioUWeHHs AKOCMI I MPUBAIOCMI HCUMMSL HACENIeHHS.
ITi0 innosayiinoi ekocucmemoro, 3a OYMKOK A8MOpI6
cmammi, ci0 po3ymimu 6i0OKpUmy OUHAMIYHY CUCmeMy,
wo 3abesneuye Korabopayiini gopmu 83aemooii axmo-
Pi6 3 Yypaxy8anHsaM HeiEpapXiuHux 368'a3Ki6, Wo CKIAMUCA
6 PAMKax iHCMumyyiiHoi ekocepeou nionpuemcms, peci-
OHI8, Kpait, OiI0UUX 8 HANPSAMK)Y CIIUKO20 BUNEPedNCAIO-
4020 IHHOBAYIUHO20 PO3GUMKY HA 6A3I CYYACHUX MEXHO-
JoeiyHux kouyenmis. CyuacHi iHHOBaYiliHi eKocucmemu
CmMBOPIIMbCsL i PYHKYIOHYIOMb OJis1 NOOOJIAHHSL IHOUBI-
OYANbHUX 0OMEdNHCEeHb, MAKCUMI3AYTT 6UKOPUCANHSL pe-
cypcis, po3nooiny pusuxis i gumpam OJisi Kpaujo2o 00csi-
2HeHHs1 3a2anvHux yineu. Takuil nioxio 6iopisHAEmbCs 6i0
MPAOUYTHUX MUM, WO GIH BPAXOBYE CYYACHUL PieHb
PO36UMK)Y eKOHOMIKU YPAXYBAHHAM Npoyecie yugposux
mpancgopmayin ecix cghep Oisnvhocmi i 3abe3neuye
KOMNJIEKCHUY NioXio no ¢opmyeaniio iHHO8AYIHOIL eKo-
cucmemu.

B cmammi 3pobneno suctosox, wo npomucnogicme
6 OQHUIL 4ac po36UBAEMbCS K MPAOUYIIHA THHOBAYITIHA
cucmema. Ilposedenutl ananiz pisHux nozisidie i OCHOG-
HUX NI0X00I8 00 PO3YMIHHSL IHHOBAYIUHUX eKOCUCTEM 00-
36071U6 BUABUMU Nepesazu eKOCUcmem 8 NOPIGHAHHI 3
MPaouyiiHUMU IHHOBAYIIHUMU CUCTIEMAMU [ 0OIDYHMY-
eamu HeoOXIOHICMb PO3GUEAMU NPOMUCTIOBICb K [HHO-
sayitny exocucmemy. binbw demanvhe 00CAiONCEHHS
nPOBOOUNIOCS HA MAMEPIANAX PUHK)Y PI3HUX Ui mex-
Hixu. Iliomeepoicennss yux BUCHOBKI8 3HAUWIU [ NpU
ananizi nepedymos Gopmysanus iHHOBAYIUHOI eKocuc-
memu 3a NiIOCYMKAMU NPOBEOEHO20 AHANIZY NOMOYHO20
cmany punky mexuixu. Moocna sudinumu pao cucmem-
HUX NpoOaemM, XapaKmepHux 015 6CIX emanie eupoOHUY-
mea ma 006iey pizHux eupoois: obMmedceHicmy PIHAHCO-
8UX pecypcie 8UPOOHUKIE Ha PO3GUMOK (NPOBeOeHHs PO-
3p0OOK, 36ym i nPOCy8aHHs NPOOYKYIL); HAYKOGO-MEXHO-
JloeiuHe 8I0CMABAHHS 8I0 PIBHSL C8IMOGUX 1i0epis; CKIA0-
Hicmb Komepyianizayii po3pooox.

Jlani npobremu KOMNAEKCHO BRAUBAIOMb AK HA PO3-
BUMOK 2aNy3i 8 YINIOMY, MaK i Ha ii okpemi npooyKmoesi
ceeMeHmu. YcyHeHHA po32nanymux 00medceHb 00380-
UMb CMBOPUMU CHPUATNIUGT YMOBU O PO3BUTNKY PUHKY
MexHIKU ma peanizayii nomenyiany.

Knwuogi cnosa: innosayitina ekocucmema, iHHO8a-
YiuHULl po36UMOK, IHHOBAYIUHI npoyecu, NPOMUCIO8I
nionpuemcmea, pospooKu, ROMeHyia

®omenko Jdennc Bosogumuposuu — goxropantr CHY
im. B. Jlans.

HixknikoB Ouiekciii MuxaiinoBuy — acripanr CHY im.
B. Hams.

MMimenoB Boaxogumup CepriiioBuy — acmipant CHY im.
B. lasns.

Crarts nonana 09.05.2024.



