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The relevance of studying network structures, and particularly clusters, remains
relevant in the context of both theoretical research and applied socioeconomic devel-
opment. This study aims to assess the impact of digitalization on knowledge diffusion
processes within cluster entities. The methodology is based on an analysis of ques-
tionnaires from cluster participants, a study of existing knowledge diffusion models,
and an assessment of the relevant requlatory framework. The study identified the
main diffusion channels, barriers to effective knowledge dissemination, and the im-
pact of the digital transformation of the economy and current legislative regulation.

This study was supported by the Belarusian Republican Foundation for Basic Re-
search (BRFFR Science grant MG23M-065).

Keywords: network structure, cluster, knowledge diffusion, models, digitaliza-
tion of the economy.

Network collaboration between organizations is a special form of integration
based on certain types of integrative ties. It is the process of establishing long-term,
sustainable formal and informal relationships between business entities united by
vertical and horizontal ties based on voluntariness, trust, and shared goals, norms,
traditions, rules, and customs [1]. Researchers emphasize that networked forms of
interaction have a number of competitive advantages over other forms of coopera-
tion. This is due to the emergence of a synergistic effect in the networked interaction
of organizations.

A network structure is a form of soft integration of business entities based on
the formation of long-term and sustainable organizational, economic, production-
cooperative, informational, and other forms of cooperation, partnership, and enter-
prise relationships, primarily informal, which play a significant role in the organization
of a business structure [2].

A modern and widely used type of network structure is a cluster. A cluster is
a management concept that enhances the competitiveness of a particular region, in-
dustry, cluster member, or the state as a whole, and achieves certain advantages
[3, p. 28]: access to specialized production factors, given the presence of competitive
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suppliers and related industries in the region; accumulation of specialized infor-
mation (knowledge) through monitoring the activities of other cluster members, en-
abling a timely response to consumer needs; and mutual complementarity across ac-
tivities, which improves efficiency and quality.

Within the emerging theory of innovation and interaction within network
structures, one of the key concepts is the diffusion of innovations (knowledge) [4].

The primary research tool was a 22-question questionnaire for managers of or-
ganizations within Belarusian cluster structures. It was used to assess the impact of
digitalization on knowledge diffusion. The sample included five entities within the
Novopolotsk petrochemical cluster, with a total of over 150 employees.

The analysis revealed the following:

A key factor in successful operation is the effective dissemination and ex-
change of knowledge within the company and among partners.

The main channels for knowledge diffusion include internal seminars and mas-
ter classes, a corporate university, an internal portal with a knowledge base, team
projects and group work, regular discussions and presentations, and regular training.

Challenges to effective knowledge dissemination include a lack of time to par-
ticipate in knowledge sharing, insufficient employee motivation, and a weak commu-
nication culture in some departments.

The digital transformation of the economy improves information accessibility,
increases the speed of knowledge sharing, and develops new technologies for train-
ing and development. However, this comes with the risk of losing confidential infor-
mation and information overload. Priorities and resource allocation for knowledge
dissemination include staff training and development, funding for training and devel-
opment programs, and the creation and maintenance of a knowledge-sharing infra-
structure.

Strategies for facilitating knowledge dissemination include developing a men-
toring and coaching system, implementing new technologies to improve communica-
tion and training, and expanding collaboration with other companies and institutions
to share experience and knowledge.

To study the impact of digitalization on knowledge diffusion, a review of
knowledge diffusion models in network structures was conducted. The results can be
interpreted as follows.

1. Knowledge distribution: After the diffusion process is complete, it is possible
to analyze how knowledge has been distributed within the network, revealing which
nodes have become knowledge hubs and which remain less informed.

2. Diffusion efficiency: It is possible to assess how successfully knowledge has
diffused within the network, which includes analyzing how quickly knowledge has
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spread throughout the network and how accessible it has become to a larger number
of nodes.

3. Influence of knowledge sources: There are certain nodes in the network that
act as knowledge sources (e.g., nodes 1 and 2). It is then possible to assess how their
knowledge influences other nodes and how far it spreads within the network.

4. Changes in network structure: In this case, knowledge diffusion affects the
structure of the network, which can lead, for example, to the formation of new con-
nections between nodes or a change in their centrality.

The presence of such specific drivers of the speed of knowledge diffusion in the
context of digitalization has been identified as:

1) digital advantages (reduced transaction costs, time savings, remote service);

2) digital trialability (free use for consumers, trial period, freemium model);

3) digital transparency (real-time transaction monitoring).

The provisions of the Belarusian legal framework governing digitalization,
knowledge, and innovation were also analyzed and assessed. The results of this anal-
ysis revealed a number of significant issues. The key issue is that certain legislative
and regulatory acts are outdated and do not address ongoing technological and social
transformations. Another significant problem is the lack of a comprehensive and in-
tegrated strategy aimed at developing knowledge diffusion processes within network
structures.

To improve the regulatory framework and develop knowledge diffusion in net-
work structures in the context of the digitalization of the economy, the following
measures are recommended.

1. Updating and revising existing laws and regulations to reflect contemporary
technological and social changes.

2. Developing and adopting a unified strategy for knowledge diffusion devel-
opment that takes into account the needs and interests of all network participants.

3. Facilitating the creation and development of networks, including ensuring
access to information and knowledge.

4. Supporting and stimulating research and innovation in the field of
knowledge diffusion.

Thus, the development of knowledge diffusion in network structures requires
efforts from the direct participants of cluster structures with the rational use of digi-
talization tools, as well as the improvement of the regulatory framework and the
adoption of appropriate measures to support and stimulate this process.
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ONodY3nA 3HAHUW B CETEBbIX CTPYKTYPAX
B YCNOBUAX UMPPOBU3ALMN SKOHOMUKU

AKMyanbHOCMb UCCNe008AHUA CEMeBbIX CMPyKmyp, u 8 ocobeHHoCmu Kna-
cmepos, COXPAHAEMCA 8 KOHMEKCME KAaK meopemu4ecKux U3bICKaHUl, mak u npu-
KMQOHbIX 30004 COUUAIbHO-3KOHOMUYECKo20 pa3sumusd. Hacmosawee uccinedosaHue
HanpasseHo HA OUEHKY 8030elicmeus uugpposu3auuu Ha npouyeccs! Ouggy3uu 3Ha-
HuUl 8 pamkax KaacmepHsix 0bpazosaHuli. Memooono2ud 0CHO8AHA HA AHA/U3E OH-
KemHbix OGHHbIX CybbeKkmos Ka1acmepos, Usy4YeHuu cyuwecmsyroujux modesneli oudg-
y3uu 3HaHUU U oueHke penesaHmMHol HopmamueHo-npagosol 6asbl. [1o umoaam
pabomei bbiau UOeHMUMUUUPOBAHLI OCHOBHbIE KaHAsbl Ouggy3uu, npobremsl, npe-
namcmeytoujue 3peheKkmusHOMy PAcCNPOCMPAHEHUIO 3HAHUU, @ Makxe onpeodesieHo
8/1UAHUE YUposol MpPaHCHOPMAUUU 3KOHOMUKU U MeKyuw,e20 30dKOHO0amesibHOo20
peaysnupo8aHus.
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