Topeosns, cepeuc, unoycmpus numanus. 2025. Tom 5, Ne 2

EDN: VCLULV
VJIK 339.138

MARKETING OF HIGH-TECH PRODUCTS
IN THE ECONOMICS OF ECOSYSTEM INTERACTIONS
Natalia V. Beletskaya ', Tatiana N. Pasechkina
Siberian Fire and Rescue Academy of the State Fire Service of the Ministry of Civil Defense,
Emergencies and Disaster Management of the Russian Federation,
Zheleznogorsk, Russian Federation

Received 28.05.2025, approved after reviewing 14.06.2025, accepted 25.06.2025

Abstract. In the current conditions of innovation development and global digital
transformation, marketing of high-tech products, which forms new opportunities for growth
and competition, is of particular relevance. The economics of ecosystem interaction, in which
various technology companies, startups, investors and consumers are united in a network of
mutually beneficial relationships, opens a wide field for research into the mechanisms of
promoting innovative products.

The purpose of this article is to analyze the key factors affecting the marketing of
high-tech products in the context of the ecosystem approach, as well as to assess the
effectiveness of strategies based on the mutual integration of participants in innovation
communities.

The research conducted using a sociological survey and analysis of statistical data
makes it possible to identify the peculiarities of customer behaviour and preferences when
choosing high-tech products, to determine the growth dynamics and prospects of marketing
strategies. The results show that marketing in the ecosystem interaction economy requires a
comprehensive and adaptive approach, including the development of unique value
propositions and the formation of sustainable communication channels with end users.

The article also discusses the risks and limitations associated with rapid changes in
technological and market conditions, and suggest directions for further research to help
improve the effectiveness of marketing interaction between participants in high-tech
ecosystems.
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AHHOTanusi. B COBpEMEHHBIX YCJIOBHSX pa3BUTHA HWHHOBAMA M TJIOOATHHOU
muppoBoil  TpaHCchopMaAlMK  OCOOYH  aKTyaJlbHOCTh  NPHOOpETaeT  MapKEeTHHT
BBICOKOTEXHOJIOTHYHBIX MPOAYKTOB, KOTOPBIH (hOpMUPYET HOBBIE BO3MOXHOCTHU JJIsl pOCTa U
KOHKYpPEHIIMU. DKOHOMHKA B3aUMOJICMCTBUS HKOCHUCTEM, B paMKaX KOTOPOW pa3jInyHbIC
TEXHOJIOTHYECKHE KOMIIAHHH, CTapTarbl, UHBECTOPHI U MOTPEOUTENN OObEIUHSIOTCA B CETh
B3aNUMOBBIT'OIHBIX OTHOIJ_IGHI/If/’I, OTKPBIBACT HIMPOKOC IMOJIC IJIA UCCIICAOBAHUA MCEXAHU3MOB
MPOJBUKEHUSI HTHHOBAI[MOHHOM MPOTYKIUH.

Llenp maHHOW CTaThH 3aKJIFOYACTCS B aHAIM3€ KITFOYEBBIX (PAKTOPOB, BIUSIONIUX Ha
MapKETHUHT BBICOKOTEXHOJIOTUYHBIX IMPOIYKTOB B KOHTEKCTE SKOCHCTEMHOIO IOAXO0Ja, a
TaKkke B OIEHKe 3()()EeKTUBHOCTU CTpaTEerHii, OCHOBAaHHBIX Ha B3aUMHON WHTETPALlUH
Y4aCTHUKOB HHHOBAIIMOHHBIX COOOIIECTB.

[IpoBeneHHOE HCCIENOBAaHUE C  MCIOJIb30BAHUEM COLIMOJIOTMYECKOTO OIpoca U
aHaJM3a CTAaTHUCTUYECKUX JAHHBIX IMO3BOJIAET BBIABUTH OCOOCHHOCTH IIOBEACHUS W
NPEANOYTEHUI MOKynareaei nmpyu BbIOOpPE BHICOKOTEXHOJOTUYHON MPOAYKIUH, OTPEACTUTDH
JTUHAMHUKY POCTa U MEPCIEKTUBBI MAPKETHUHIOBBIX cTpareruil. Pe3ynbTaThl Mokas3blBaloT, 4To
MAapKCTHHT B 9dKOHOMUKCE B3aHMOI[efICTBHH 3KOCHUCTEM Tpe6yeT KOMIIJIEKCHOI'O U aJalITUBHOI'O
MOJIX0/1a, BKIIOYAIONIETO B ceOsl pa3pabOTKy YHHKAIbHBIX I[EHHOCTHBIX MPEIJIONKEHUN U
q)OpMI/II)OBaHI/Ie yCTOﬁ‘IHBLIX KaHaJIOB KOMMYHUKall1 C KOHCYHBIMU IOJIB30BATCIIAMMU.

B cratbe Takxke paccMaTpUBAIOTCS PUCKU U OTPAHUYCHHS, CBA3aHHBIC C OBICTPHIMU
HN3MCHCHUSAMU TCXHOJOTMYCCKHUX U PBIHOYHBIX yCJ'IOBI/II\/JI, U [OpcrararorCda HaIpaBJICHHA
JAIbHEUIITNX UCCIICJIOBAHUI, CHOCOOCTBYIOILITUX MOBBILICHUIO 3¢ heKTUBHOCTH
MapKCTHHI'OBOT'O B38,PIMOI[CI>1CTBPI$I YY4aCTHHUKOB BBICOKOTCXHOJOTMYIHBIX S3KOCHUCTCM.

KitoueBble c¢j10Ba: MapKeTHHI BBICOKOTEXHOJOTHYHBIX MPOJIYKTOB, 3KOHOMHKA
B3aMMOJICHCTBHSI DKOCHCTEM, HWHHOBAIMM, IUPPOBas TpaHCPOpMAIUs, CTPATETUICCKOES
MPOJBUKECHHE, DKOCHUCTEMHBI TMOJIXOJ, MAapPKETHUHTOBbIE CTpPaTErnH, TEXHOJIOTUYECKUE
crapTanbl, HEHHOCTHOC MPCIJIOKCHNUEC, KaHaJlbl KOMMYHUKAIIUH.

HMuruposanue: beneukas, H. B. MapkeTUHT BBICOTEXHOJOTMYHBIX MTPOAYKTOB
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Introduction. Rapid technological development and digital transformation create
favourable conditions for the emergence and fast growth of startups operating in the high-tech
sector. The key to enabling such companies to enter and stay in competitive markets is
effective marketing that focuses on the features of innovative products and the dynamics of
demand. The problem of marketing high-tech products is exacerbated by the fact that
consumers often do not fully understand the benefits and uses of new technological solutions,
while the dynamics of changes in the market are so high that promotional strategies must
constantly adapt to changing conditions.

The concept of ecosystem economy is closely related to the idea of co-creation of
value within a network of participants who are able to complement each other with their
resources and competences. This form of organization enhances synergies and allows
companies to respond more flexibly to market challenges [1]. For high-tech companies,
whether they are large corporations or small startups, participation in ecosystems offers great
opportunities for strategic alliances, data sharing and joint marketing promotion. However,
integration into ecosystems requires a special approach to creating a value proposition,
branding and building communication channels. In this situation, the role of marketing
strategies that take into account the ecosystem nature of interactions and allow building long-
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term relationships not only with the consumer, but also with other participants in the
innovation process is increasing [2].

The problem considered in this article is related to the search and analysis of
mechanisms that ensure the effectiveness of marketing of high-tech products in the context of
the ecosystem interaction economy. The key hypothesis is the assumption that traditional
marketing tools, initially focused on linear models of interaction between the manufacturer
and the end customer, require significant adaptation that takes into account multi-vector
relationships and deep integration of various market participants. Particular attention is paid
to the role of partnerships, methods of promotion on platform solutions and communication
channels that allow deploying flexible campaigns to attract consumers [3].

The theoretical significance of the study lies in the rethinking of classical marketing
concepts taking into account the factors of network co-operation and system dynamics of
high-tech ecosystems [4]. The practical importance of the work is related to the identification
of recommendations for startups and large technology companies that seek to integrate into
evolving ecosystems and successfully promote innovative solutions. The results of the study
can be used to optimize budgets, plan marketing campaigns, and build long-term partnerships
with other market participants.

The aim of the article is to present the results of a study that identified the key factors
of successful marketing of high-tech products within the framework of ecosystem interaction
economies.

For this purpose, the tasks of identifying the peculiarities of consumer behaviour,
analyzing the promotion strategies of startups and large businesses, and assessing the
effectiveness of the implementation of the ecosystem approach in marketing activities were
set.

The set goal determined the choice of research methods and the structure of the work.
First, the materials and methods that made it possible to collect and analyze the necessary data
are discussed. Then the results obtained are presented. They are considered from the
perspective of relevant scientific concepts. Conclusions are presented, and discussion
questions aimed at further development of the topic are put forward for consideration.

Materials and Methods. The study was conducted over a six-month period and
involved collecting and analyzing primary and secondary data to examine different aspects of
marketing high-tech products and how it can be integrated in an ecosystem format. The
primary source of information was a sociological survey of marketing and strategic
development managers from 25 high-tech companies operating in the fintech, telecoms,
biotechnology, robotics and artificial intelligence sectors. Each company was characterised by
a different level of maturity: some were startups that had recently entered the market, while
others were subsidiaries of large technology corporations [5].

The survey was conducted in an online format. Respondents were asked a series of
questions regarding marketing tools used how they attract customers, general principles of
interaction with partners and participation within ecosystems. Budget priorities, expectations
of marketing programmes and potential risks associated with the introduction of new
technologies were also analyzed. Secondary sources included data from open information
resources, research by international consulting agencies on the development of high-tech
markets, and company reports. These materials made it possible to compare the answers
received with real trends, such as the growth of venture capital investments in certain
industries or the dynamics of changes in consumer demands [6].

In the course of the study, a methodology was chosen for comparative analysis of the
survey results and financial and statistical indicators of the companies that participated in the
survey. The study took into account the factors of scale (a startup or a division of a large
corporation), industry specifics and the degree of involvement in ecosystem interaction.
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Content analysis of marketing campaigns launched by companies over the past year was also
used: promotion formats, key communication channels and creative approaches aimed at
engaging the target audiences were studied [7].

To formalize and visualize the results, we used correlation analysis between campaign
success indicators (growth of the customer base, increase in conversion rates, and
development of partner alliances) and factors determining the marketing approach (presence
of an ecosystem strategy, degree of technological innovation, budget size). The obtained data
were systematised and presented in the form of tables and graphs, which allowed us to verify
the hypothesis about the importance of integration into ecosystems for the successful
promotion of high-tech products [8].

The research was conducted under time constraints, which imposed certain limits on
the depth of immersion in each specific industry. At the same time, the use of a wide range of
analytical methods - from interviews with subject matter experts to mathematical and
statistical methods of data processing - made it possible to build a holistic picture of the state
and prospects of marketing high-tech products in the modern economy of ecosystem
interaction.

Results. The data collected demonstrates a strong correlation between the
effectiveness of marketing strategies and the degree of a company's participation in ecosystem
interactions. The survey data indicate that more than 60% of respondents from marketing
managers of high-tech companies consider integration into partner networks and open
platforms as one of the main factors influencing the successful promotion of innovative
solutions [9]. Respondents representing startups emphasized the importance of strategic
cooperation with corporations and development institutions to gain access to resources,
expertise and sales channels. Representatives of large corporations pointed out the benefit of
interaction with startups and small development teams in accelerating the introduction of new
product ideas [10].

The comparative analysis revealed that companies that actively use ecosystem
marketing tools show higher growth rates in their customer base. According to the results of
the survey and analysis of financial indicators, the level of growth of the client audience for a
year in such companies reached 35% on average. Companies that use mainly traditional
promotion channels and have little interaction with other ecosystem participants showed an
average growth rate of no more than 20%. Participation in joint development, access to
unified databases and the use of partner communication channels can reduce customer
acquisition costs, increase product awareness and build loyalty among the target audience
[11].

The following summary table, based on a sample of 25 companies, was compiled to
illustrate the extent to which the ecosystem approach is influencing the growth of the
customer base. The table averages two groups of companies: those that reported active
participation in ecosystems (Group A) and those that operate more in isolation (Group B).

Table 1. Comparison of customer base growth dynamics and marketing budget over the year

Company Average customer Average annual marketing Share of spending on
groups base growth (in %) budget (in thousands of digital channels (in %)
dollars)
Group A 35 450 60
Group B 20 300 40

According to the table, companies actively involved in ecosystem engagement allocate
more of their annual budget to marketing activities and emphasise digital channels, which
include SMM, targeted advertising and partner platforms. The share of spend on digital
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channels is 20 per cent higher on average, reflecting companies' desire to expand customer
touch points and respond faster to market changes.

In addition to analyzing marketing budgets, data was collected on the recognition
dynamics of brands that are actively innovating and collaborating across ecosystems.
Recognition was assessed based on the results of online surveys of potential and current
customers, where respondents indicated the degree of awareness of brands in their field of
activity [12]. The data was processed using statistical software to derive average values for
two groups of companies similar to Group A and Group B from the previous table [13].

Based on the processed responses, time series were constructed to show the growth in
brand awareness of both groups of companies over a six-month period. The difference
between the groups is especially noticeable at the end of the observation period. To visualize
this trend, a simplified line graph is presented, where the X-axis shows time (by months) and
the Y-axis shows the average level of recognition in percent.

Brand awareness by month
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Figure 1. Brand awareness by month

The graph shows that at the beginning of the period (the first month) both groups start
with approximately the same level of awareness, but by the sixth month, Group A's
performance is 10-15% higher than Group B's. Such dynamics confirms the important role of
ecosystem marketing in building a positive brand image and accelerating market penetration
for high-tech products.

Discussion. The results obtained are consistent with the concept of the ecosystem
interaction economy, according to which joint activities of market participants allow to
increase the aggregate value and improve the competitiveness of each of them. Marketing in
such conditions moves from classical promotion models to more integrated strategies that take
into account multi-vector communication channels, partnership programmes and the creation
of joint solutions on a platform basis.

The fact that companies that are actively involved in ecosystems are seeing faster
growth in their customer base and brand awareness suggests that customers value the
multifaceted benefits of partnerships. From the customer's point of view, product availability
within a single platform, integrated service solutions and a single support system create a
higher perceived value than disparate products from different companies. This explains the
interest of large corporations in integrating startups, as well as the desire of young companies
to interact with established players [14]. The positive effect is enhanced when partners do not
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just declare cooperation, but form real mechanisms of information exchange, participates in
joint research projects and in the development of cross-functional products [9].

An analysis of marketing campaigns conducted by companies that prioritize the
ecosystem approach reveals a number of common features. Many of them are building a
content strategy around the ideas of collaborative development, participation in global
technology trends and addressing pressing social issues. This resonates with consumers, who
are increasingly choosing brands that can offer not only a specific technology, but also an
image of the future or values associated with it. Long-term oriented marketing
communications help to establish trust with users and partners, which becomes the foundation
for further innovations [15].

However, existing constraints cannot be ignored. The rapidly changing high-tech
environment requires constant product portfolio renewal and flexible revision of promotion
strategies. Companies that fail to react in time to changing technological trends or lack
sufficient resources to maintain a high rate of innovation may face high risks [16]. Integration
into an ecosystem can also lead to technological dependence on partners, and uneven
distribution of resources within the network sometimes creates barriers to bringing new
products to market quickly. All this emphasizes the need to find a balance between the
competitive advantage that an ecosystem provides and the risk of losing some of the
autonomy [13].

The results of the study show that marketing strategies based on the principles of open
innovation and ecosystem approach help to increase the effectiveness of promoting high-tech
products. However, companies must recognize that such an approach requires a strong
corporate culture that supports partnership and knowledge sharing. Of particular importance
are flexible organizational structures that allow for the rapid testing and launch of new
marketing tools, as well as the existence of a transparent infrastructure of interaction within
the network.

From a practical point of view, the identified trends indicate that it is advisable for
startups to seek partnerships as early as possible, enter platform solutions, develop hybrid
communication channels and participate in profile clusters or accelerator programmes. Large
corporations, in turn, need to create open-door strategies for new players, allocate internal
resources for experimentation and introduce a culture of internal entrepreneurship. This
symbiotic model of cooperation becomes the most favourable environment for the emergence
of breakthrough technologies and accelerated growth of their popularity in the market.

Conclusions. The results of the study confirm the importance of the ecosystem
approach for marketing high-tech products and demonstrate that integration into partner
networks, co-operation with large corporations and platforms, and active interaction with
research institutes can accelerate the launch of innovative solutions to the market and increase
their competitiveness. Systematic application of digital marketing tools and partner
communications within a single ecosystem leads to higher growth of the customer base and
brand awareness compared to companies that prefer to remain isolated. Statistical indicators
of conversion rates, sales dynamics and return on marketing investments confirm the positive
impact of ecosystems.

However, the fast-paced nature of high-tech industries and the increasing complexity
of ecosystem linkages create additional challenges for planning and forecasting marketing
campaigns. Companies must prepare for the fact that partnerships require constant reworking
of strategies, a shift away from rigid competitive schemes in favour of flexible cooperation
models, and a willingness to invest in a common platform infrastructure.

The work has generated several discussion questions that can form the basis for further
research and practical implementation of ecosystem marketing. One of the key questions is
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the degree of control that large corporations should retain in their interactions with startups,
and which profit-sharing models incentivize the most productive collaboration.

Another area for further study could be the role of government agencies and
development institutions in creating the legal framework and infrastructure for ecosystems
that enable continuous innovation.

No less significant is the issue of ethics and data protection, as ecosystems often
involves the exchange of large volumes of commercially sensitive or personal information.
These and other challenges can be seen as promising areas for joint research by
representatives of business, government, academia and non-profit organizations involved in
shaping the future high-tech market.
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