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Introduction
One of the priorities of Ukraine’s

post-war reconstruction is the cre-
ation of innovative technologies
for information exchange (IE).
This area is based on such techno-
logies as printing, telecommunica-
tions, information, etc.

The publishing and printing in-
dustry plays a significant role in the
IE sector of Ukraine economy. Since
2009, there has been a trend towards
increased competition in the print-
ing market, but the development
of innovation technologies and ma-
terials has been slow [1]. 

The history of innovation in Ukraine
should be unique and successful.
This can be achieved by imple-
menting the following steps:

— development of a ‘factory’
of ideas and innovations, cultivation
of start-up projects, creation of micro-
and small high-tech enterprises,
launch of their innovative products

on the markets, interaction with in-
ternational venture capital funds;

— scientific and technical prob-
lems solving for innovative products
from state institutions and busi-
ness;

— introducing foreign innova-
tions into the Ukrainian economy
(technology transfer; opening rep-
resentative offices of foreign high-
tech enterprises; establishing joint
ventures in Ukraine, etc.).

The mismatch between educa-
tional, research and innovation ac-
tivities and the real economy can
be bridged through public-private
partnerships in education and re-
search, which should be carried out
by universities [2].

Entrepreneurial education in
Ukraine is gradually developing, but
there is no systematic approach to
education in educational institu-
tions. At the level of higher educa-
tion institutions, the Entrepreneurial
University initiative has been laun-

© Автор(и) 2023. Видавець ÊПІ ім. Ігоря Сікорського.
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ched, and several student incuba-
tors and accelerators have been
set up [1]. For example, the ‘Sikorsky
Challenge Ukraine’ (SCU) All-Ukrainian
Innovation Ecosystem (innovation
HUB) is an open innovation eco-
system that brings together the
country’s institutions interested in
the development of the Ukrainian
innovation economy: universities,
research institutions, state and local
governments, business compa-
nies, foundations and public or-
ganizations.

In the publishing and printing
industry, it is possible to single out
the main engineering and techni-
cal factors (ETF) that determine
the features of the generation of
innovative ideas [3–6]:

— improvement of technologi-
cal processes of printing produc-
tions (fig. 1);

— expanding the range of prin-
ting products;

— development of modern con-
sumables (paper, inks, adhesive
polymer compositions, etc.);

— introduction of automation
tools for managing, adjusting and
controlling printing and opera-
tional parameters of printing pro-
duction.

— using online Finishing pro-
cesses in press;

— solving the problem of the
disposal systems for printing pro-
ducts (fig. 2).

The problem of increasing the
efficiency of innovation activities
is determined by the possibility
of taking into account the maximum
number of ETFs. This problem so-
lution depends on the peculiarities
of the research environment in which
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Fig. 1. Technologies aspects for printing products

Fig. 2. Components of printing 
production as a source of environ-

mental pollution
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the relevant innovation project is
created and implemented. The con-
cept of creating an entrepreneurial
ecosystem allows for the research
and innovation environments cre-
ation to ‘germinate’ innovative ideas
and then ‘grow’ start-ups to the level
of viable and productive business
entities with a gradual increase
in their revenues and staff. Educa-
tion institutions in ecosystems at-
tract talented young people, pro-
vide future and existing entrepre-
neurs with knowledge and compe-
tencies, create useful applications,
and take measures to launch and
support innovation units. The HAB
principle is one of the promising
forms of building an environment —
an infrastructure for innovative
projects [7]. This principle, in com-
bination with the ecosystem con-
cept, allows for an effective com-
bination of research, production
and business organisations of dif-
ferent levels with a set of compe-
tences that correspond to an inno-

vative idea. Regulatory documents
defining strategic directions for the
development of innovation in Ukraine
propose certain measures to over-
come the crisis and increase the
productivity of entrepreneurship
[8, 9]. However, the concept of an
entrepreneurial ecosystem, which
is to some extent new to the coun-
try’s professional community, is not
used in these documents. In addi-
tion, for existing forms of HABs-
infrastructures of various func-
tional purposes — there are no
scientifically sound methods for
their design and construction.
Thus, the creation of a theoretical
basis for the scientific substantia-
tion of the structure of HAB eco-
systems (innovation, entrepre-
neurial, start-ups) in Ukraine is at
an early stage. Therefore, in mod-
ern conditions, it is relevant to de-
velop scientific and methodologi-
cal foundations for creating ratio-
nal designs of ecosystems of dif-
ferent problem orientation.

Fig. 3. The innovative activity basis



Methods
The engineering and technical

approach to the organization of prin-
ting innovation activities allows for
the creation of relevant objects.
Among them is the development
of innovative ecosystems in the
form of HAB infrastructure [10].
This can significantly improve the
efficiency of innovative projects
in the face of modern social chal-
lenges. At the same time, innova-
tion activity is directly related to
the characteristics of the welfare
state (fig. 3). The successful im-
plementation of innovative projects
is determined by the perfection of
the existing design environment for
design work (fig. 4). Such a design
environment is mainly focused on
innovation, generating new busi-

ness models, products and serv-
ices, as well as creating more
competitive and efficient markets
and improving customer experience.

Results
The creation of start-ups relat-

ed to manufacturing processes
and the improvement of existing
technologies can create a more
dynamic economy by attracting
ambitious and talented entrepre-
neurs, creating an environment for
creative thinking and entrepre-
neurial activity.

According to [11], there are must
be several key factors that con-
tribute to the growth and potential
of sustainable printing production.
Let’s highlight the most important
ones:
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Fig. 4. The main elements of successful implementation of innovative projects
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1. Density. When designing a
printing production facility, acces-
sibility and speed factors are taken
into account. Such production
should be located in places close
to sources of raw materials and sup-
plies. In addition, the area of land for
transport and access roads should
be taken into account. Ecosystems
are usually concentrated around
major industries, usually in large
cities. It is important to understand
that it is not about the number
of people or companies operating
in a country, but how close and in-
terconnected they are. Density at-
tracts talent, investment, aid and
research.

2. Availability of investment.
When developing a project, it is
worth assessing the current state
of printing production and provid-
ing a detailed action plan and proj-
ect benefits. The start-up should
attract the attention of potential
investors and involve them in the
project. 

3. Industry maturity. Maturity
refers to the stage of development
of companies, as well as the expe-
rience of entrepreneurs and emp-
loyees. Before setting up a produ-
ction facility for different products
types, it is important to assess
market competition and the state
of technological processes. This
is necessary in order to create a
unique project that will be under-
standable and at the same time
completely new to the market.

4. Specialized talent. This is re-
lated to the formation of a team of
participants who have been trained
and are specialists in certain areas,
not only employees, but also sup-
port staff (lawyers, managers, men-
tors, and consultants, among others).

5. Education. In the most ma-
ture companies, there is a culture
of support for innovation and en-
trepreneurial values at all levels of
society, as well as close links bet-
ween universities and newly estab-
lished companies.

Fig. 5. Start-up lifecycle scheme



6. Enabling environment. Un-
derstanding of business start-up
opportunities, tax incentive po-
licies, investment assistance, jobs,
etc. The printing industry should
strengthen the entrepreneurial
attitude and culture of the popula-
tion and institutions.

Discussion
So, for the best understanding

the resources and elements that
will ensure the creation of a suc-
cessful promotional products bu-
siness we may analyze the start-
up lifecycle (fig. 5):

1. Talent: The first mission of
the team members is to identify
talent — people with specific
skills, who are ready to implement
viable ideas and turn them into a
business plan.

2. Idea: Talented people need
to find viable sources of ideas.
This is important in businesses,
where the entrepreneurs are young,
with little experience in the labour
market and little experience in
identifying customer needs.

3. Start-ups: Talents with viable
ideas create new companies. This
stage involves the creation of wor-
king teams and the development
of business strategies that the
entrepreneur will face in the short
and medium term. 

4. Sales: Companies with ro-
bust and multidisciplinary teams
begin to generate sales. At this
stage, team members must sup-
port the company in making sales,
ensure that high-quality promo-
tional products are produced on
time.

5. Investments: A promotional
products company demonstrates,
that the entrepreneurial team,

product, and business model are
well formed, and this attracts the
interest of investors.

6. Growth: Companies that have
investment generate expansion
and growth. At this stage, the start-
up’s stakeholders should support
the company’s entry into new mar-
kets through internationalization.

7. Profit: The company makes
sales and after a certain period of
time reaches a stable profit. After
a considerable journey and gaining
relevant experience, new, more
progressive and larger enterprises
are created.

Each of the growth phases takes
place in stages, which are broken
down into the idea stage, pre-seed
stage, seed stage, early stage,
and scale-up from talent to profit.

From the ‘idea’ stage to the ‘ta-
lent’ stage, start-ups always have
the same basic goals. These sta-
ges are crucial to the success of a
start-up. Project stakeholders are
the most intensive in offering the
resources that a startup needs
[11]: business knowledge, capital,
market and business environ-
ment, resources, and regulations
(fig. 6).

The ‘Idea’ stage involves vali-
dating the idea of minimizing risk
using the concept of lean method-
ology through interviews with po-
tential customers, analyzing how
to enter a large market, develop-
ing a competitive product in the
market, and creating a clear and
attractive value proposition. Two
key factors are also developed:
the creation of a team of entrepre-
neurs and a personal financial
plan.

In the ‘Pre-seed’ stage, the main
goal is to validate business models
by confirming the concept of the
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enterprise and evaluating viable
products with future customers.

At the ‘Seed’ stage, a commer-
cial product is created and the first
customers are acquired. At this
stage, the customer acquisition
strategy, acquisition costs, aver-
age revenue, etc. allow entrepre-
neurs to create an effective busi-
ness plan, that helps them outline
a growth strategy.

At the ‘Early’ stage, the com-
pany reaches the break-even point
and consolidates its sales and ex-
penses, mainly in local markets.

At the ‘Talent’ stage, the main
mission is to increase revenues and
generate profits. Key objectives
are developed, such as growing in
existing markets with new prod-
ucts or services, creating alliances
with international partners and
entering new markets.

In order to create the method-
ology for assessing the maturity of
the enterprise and the effective-
ness of their stakeholders we offer
specific recommendations for cre-
ating and promoting a start-up: 

1. The primary goal of entrepre-
neurial activity is the ability to gen-
erate highly profitable start-ups.
These highly profitable start-ups
should reinvest their profits and
human potential in new start-ups.

2. The life cycle of a start-up
goes from idea to profit through
different stages of growth: idea
stage, pre-seed stage, seed stage,
early stage and scale-up (fig. 5). 

3. Start-up conversion rates
are considered a common stan-
dard internationally for evaluating
a start-up.

4. The essence of a start-up is
to bring a start-up from a business
idea to profit by supporting its
growth, offering access to busi-

ness knowledge, capital, market
and resources at different stages
of startup development.

5. Different stakeholders shape
and influence the development
of entrepreneurial activity:

— Educators: Offer start-ups
access to knowledge.

— Investors: Offer start-ups
access to capital.

— Connectors: Offer start-ups
access to the market.

— Facilitators: Provide start-
ups with access to resources.

The methodology consists of a
combination of steps, that experts
perform in the process of evaluat-
ing a start-up. The logical pro-
gression of the methodology is
shown in fig. 7.

At the final stage, some recom-
mendations may be generated
and prioritized based on the level
of stakeholder performance [11].

The main goal of the recom-
mendations is to accelerate the
growth of a startup by empower-
ing its stakeholders, for which
purpose the recommendations
are grouped into three categories:

1. ‘Creating the stakeholders’:
When the evaluation level is ‘Non-
existent’, the category of the re-
commendation is ‘Creating’. The re-
commendations of ‘Creating’ type
propose specific activities to cre-
ate and make sustainable non-
existent actors in the ecosystem.

2. ‘Empowering the stakehold-
ers’: When the evaluation levels
are ‘On performance’ and ‘Accep-
table performance’, the category
of the recommendation is ‘Empo-
wering’. The recommendations of
the ‘Empowering’ type propose
specific activities to support the
sustainability of the ecosystem’s
stakeholders.
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3. ‘Boosting the stakeholders’:
When the evaluation levels are
‘Optimal performance’ and ‘Excel-
lent performance’, the category
of the recommendation is ‘Boos-
ting’. The recommendations of the
‘Boosting’ type propose specific
activities to support the growth of
the ecosystem stakeholders. 

So, a start-up can be defined
as a company, that builds its activ-
ities on the basis of innovation and
research. Aº start-up can be inter-
preted as a search for the best
solution to a particular task or pro-
blem in more modern and innova-
tive ways.

Fig. 7. Algorithm of the start-up valuation methodology



In this case, creating a start-up
is a search for opportunities, re-
search of technologies and mate-
rials for creating eco-friendly prin-
ting products. When creating a
start-up, one searches for capital,
market, knowledge and resources
in order to invest the profits in the
creation of new startups, stimulat-
ing the country’s printing industry
and strengthening the country’s
economy (fig. 8). 

The systematic combination of
start-up elements is carried out
through the matchmaking proce-
dure (fig. 9).

For the effective functioning
of a competitive entrepreneurial
ecosystem, it is necessary to use
rational tools in the form of space-
time structures (project areas).
The basis of the proposed meth-
ods of creating a research area is
the idea of its structural organiza-
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Fig. 8. Information exchange entrepreneurial ecosystems stakeholders

Fig. 9. Matchmaking procedure for entrepreneurial ecosystems creation
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tion in the form of HUB. Each ele-
ment of the future research area
(start-ups, researchers, scientific
and industrial institutions, min-
istries and departments, consor-
tia, stakeholders, etc.) is present-
ed in the form of conventional cir-
cles with the appropriate set of
competencies (•), which focused
on solving the innovative problem
(fig. 10, a). On the basis of the prin-
ciple of analogies, a structural dia-
gram and a mathematical model
of the creating process and func-
tioning of a suitable innovative
HUB were developed in the form
of a ‘coaxial mechanism’ with ele-
ments conditionally rotating with
the corresponding angular veloci-
ties W and (t) around a single cen-
ter — an innovative idea (start-up
or innovative idea) (fig. 10, b). The
successful functioning of the such
type HUB is based on the coordi-
nation of the angular velocities of
rotation of the constituent ele-
ments Wi (t) (which conventionally
determine the generalized indica-
tors of economic efficiency) tak-

ing into account the correspon-
ding radii of rotation Ri (condition-
al indicators of the of the HUB par-
ticipant size), the number of com-
petencies Ki for each HUB partici-
pant and interaction forces bet-
ween the HUB elements (conditio-
nal indicators of financial flows).

A mathematical model of the
entrepreneurial ecosystems cre-
ation process for the proposed
form of the HUB has been devel-
oped. In a generalized form, the
mathematical model is represent-
ed by a system of functional
dependencies: Ni = ¦ (Wi, Ri, Pi, Ki,
t, Dt) — the number of competen-
cies in the synchronization mode
at all levels (elements) of the HUB,
where Dt is the time interval for the
synchronization of competencies
of all levels (determined from the
project success conditions: Ni ³Nk,
where Nk — normative indicator),
t — project execution time. 

Conclusions
1. A theoretical approach to cre-

ating a rational form of project en-
vironment for the successful imple-

a b

Fig. 10. The scheme of HAB project area creation



mentation of innovative projects is
proposed. The proposed methods
are based on the principle of its
structural organization in the form
of a HAB.

2. The technologies and mate-
rials for the printing production
are considered.

3. The methodology of start-up
creating for the printing products
manufacturing is presented.

4. On the basis of the principle
of analogies, a structural scheme
and a mathematical model of the
process of creation and function-
ing of the relevant innovation HUB
in the form of coaxial elements
around the centre — the innova-
tive idea — have been developed.

5. Innovation HUBs can be con-
sidered as engineering and techni-
cal support for the start-up creation.
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