
²ÍÍÎÂÀÖ²ÉÍÎ–²ÍÂÅÑÒÈÖ²ÉÍÀ ÏÎË²ÒÈÊÀ

48 © ÂÅÐÃÓÍ Ì. Î., 2026

ÓÄÊ 330.341.1
ÂÅÐÃÓÍ Ì. Î.

Åìåðäæåíòí³ åôåêòè ðîçâèòêó ³ííîâàö³éíèõ 
óí³âåðñèòåòñüêèõ åêîñèñòåì

Ïðåäìåòîì äîñë³äæåííÿ º ïðîöåñ ôîðìóâàííÿ åìåðäæåíòíèõ åôåêò³â ó ðîçâèòêó ³ííîâàö³é-
íèõ óí³âåðñèòåòñüêèõ åêîñèñòåì, ùî âêëþ÷àº âçàºìîä³þ îñâ³òí³õ, íàóêîâèõ, ï³äïðèºìíèöüêèõ òà 
³íñòèòóö³éíèõ êîìïîíåíò³â, à òàêîæ ìåõàí³çìè âèíèêíåííÿ äîäàíî¿ ö³ííîñò³ âíàñë³äîê ¿õ ñèíåðãå-
òè÷íî¿ âçàºìîä³¿.

Ìåòîþ äîñë³äæåííÿ º îá´ðóíòóâàííÿ ñóòíîñò³ åìåðäæåíòíèõ åôåêò³â òà âèçíà÷åííÿ îñîáëè-
âîñòåé ¿õ ïðîÿâó ó ðîçâèòêó ³ííîâàö³éíèõ óí³âåðñèòåòñüêèõ åêîñèñòåì ç ïîäàëüøèì ôîðìóâàííÿì 
ï³äõîä³â äî ¿õ âèêîðèñòàííÿ â óïðàâë³íñüê³é ïðàêòèö³.

Ìåòîäè äîñë³äæåííÿ º àíàë³ç ³ ñèíòåç, ñèñòåìíèé ï³äõ³ä, ïîð³âíÿëüíèé àíàë³ç, ³íäóêö³ÿ òà äåäóêö³ÿ, 
à òàêîæ åëåìåíòè ñòðóêòóðíî–ôóíêö³îíàëüíîãî àíàë³çó ñêëàäíèõ ñîö³àëüíî–åêîíîì³÷íèõ ñèñòåì. 

Ðåçóëüòàòè ðîáîòè: ðîçêðèòî ñóòí³ñòü ³ííîâàö³éíèõ óí³âåðñèòåòñüêèõ åêîñèñòåì ÿê ñêëàäíèõ 
äèíàì³÷íèõ ñèñòåì; âèçíà÷åíî êëþ÷îâ³ åëåìåíòè òà õàðàêòåð ¿õ âçàºìîä³¿; îá´ðóíòîâàíî ïðèðî-
äó åìåðäæåíòíèõ åôåêò³â ÿê ðåçóëüòàòó íåë³í³éíèõ âçàºìîçâ’ÿçê³â; ñèñòåìàòèçîâàíî îñíîâí³ òè-
ïè åìåðäæåíòíèõ åôåêò³â òà ìåõàí³çìè ¿õ âèíèêíåííÿ; âñòàíîâëåíî ðîëü ìåðåæåâèõ âçàºìîä³é ó 
ôîðìóâàíí³ ³ííîâàö³éíîãî ïîòåíö³àëó óí³âåðñèòåò³â; îêðåñëåíî íàïðÿìè ï³äâèùåííÿ åôåêòèâíîñò³ 
ôóíêö³îíóâàííÿ óí³âåðñèòåòñüêèõ åêîñèñòåì.

Ãàëóçü çàñòîñóâàííÿ ðåçóëüòàò³â. Îòðèìàí³ ðåçóëüòàòè ìîæóòü áóòè âèêîðèñòàí³: îðãàíà-
ìè äåðæàâíîãî óïðàâë³ííÿ äëÿ ôîðìóâàííÿ ïîë³òèêè ðîçâèòêó ³ííîâàö³éíèõ åêîñèñòåì; ó çàêëàäàõ 
âèùî¿ îñâ³òè äëÿ âäîñêîíàëåííÿ ñòðàòåã³é ðîçâèòêó òà ï³äâèùåííÿ åôåêòèâíîñò³ âçàºìîä³¿ ç á³çíå-
ñîì; ó íàóêîâî–äîñë³äíèõ óñòàíîâàõ äëÿ àêòèâ³çàö³¿ ³ííîâàö³éíî¿ ä³ÿëüíîñò³; ó ïðàêòèö³ óïðàâë³ííÿ 
äëÿ ï³äâèùåííÿ ðåçóëüòàòèâíîñò³ ôóíêö³îíóâàííÿ óí³âåðñèòåòñüêèõ åêîñèñòåì.

Âèñíîâêè. Ó õîä³ äîñë³äæåííÿ âñòàíîâëåíî, ùî åìåðäæåíòí³ åôåêòè º êëþ÷îâèì ôàêòîðîì ðîç-
âèòêó ³ííîâàö³éíèõ óí³âåðñèòåòñüêèõ åêîñèñòåì ³ âèçíà÷àþòü ¿õ çäàòí³ñòü äî ñàìîðîçâèòêó òà ãå-
íåðàö³¿ äîäàíî¿ ö³ííîñò³. Åôåêòèâí³ñòü ôóíêö³îíóâàííÿ òàêèõ ñèñòåì çàëåæèòü â³ä ÿêîñò³ âçàºìîä³¿ 
ì³æ ¿õ åëåìåíòàìè òà ð³âíÿ ³íòåãðàö³¿ îñâ³òí³õ, íàóêîâèõ ³ ï³äïðèºìíèöüêèõ ïðîöåñ³â. Âðàõóâàííÿ 
åìåðäæåíòíèõ åôåêò³â äîçâîëÿº ï³äâèùèòè îá´ðóíòîâàí³ñòü óïðàâë³íñüêèõ ð³øåíü òà çàáåçïå÷èòè 
ñò³éêèé ðîçâèòîê çàêëàä³â âèùî¿ îñâ³òè.

Êëþ÷îâ³ ñëîâà: óí³âåðñèòåòñüê³ åêîñèñòåìè, åìåðäæåíòí³ åôåêòè, ³ííîâàö³éíèé ðîçâèòîê, àêàäå-
ì³÷íå ï³äïðèºìíèöòâî, ñèíåðãåòèêà, ìåðåæåâ³ âçàºìîä³¿, ³íòåëåêòóàëüíèé êàï³òàë, åêîíîì³êà çíàíü.
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Emergent effects of the development 
of innovative university ecosystems

The subject of the study is the process of formation of emergent effects in the development 
of innovative university ecosystems, which includes the interaction of educational, scientific, 
entrepreneurial and institutional components, as well as the mechanisms of added value generation 
as a result of their synergistic interaction.

The purpose of the study is to substantiate the essence of emergent effects and determine 
the features of their manifestation in the development of innovative university ecosystems with the 
subsequent formation of approaches to their use in management practice.

The research methods are analysis and synthesis, a systems approach, comparative analysis, 
induction and deduction, as well as elements of structural and functional analysis of complex socio–
economic systems.

Results of the work: the essence of innovative university ecosystems as complex dynamic 
systems is revealed; the key elements and the nature of their interaction are identified; the nature of 

https://doi.org/10.66416/2522-1620.3.2026.48-52



²ÍÍÎÂÀÖ²ÉÍÎ–²ÍÂÅÑÒÈÖ²ÉÍÀ ÏÎË²ÒÈÊÀ

49

Problem statement. The development of higher 
education institutions is taking place in the context 
of the increasing role of innovation, digital transfor-
mations and integration into global knowledge net-
works, which is changing traditional approaches to 
organizing their activities. Universities increasing-
ly function not as isolated institutions, but as com-
ponents of innovation ecosystems, within which in-
teraction between education, science, business and 
the state is formed. Such interaction generates new 
effects that are not reduced to the sum of individu-
al results of the participants’ activities, but manifest 
themselves as emergent properties of the system. 
At the same time, in the practice of managing the 
development of universities, these effects remain in-
sufficiently taken into account, since they are difficult 
to formalize within traditional economic approach-
es. Existing research is mostly focused on the anal-
ysis of individual components of innovation activity, 
without paying sufficient attention to systemic rela-
tionships and their nonlinear nature. This limits the 
possibilities of adequately assessing the potential of 
university ecosystems and hinders the formation of 
effective strategies for their development.

The relevance of the study is due to the need to 
deepen the theoretical understanding of emergent 
effects in the development of innovative universi-
ty ecosystems and to substantiate approaches to 
their identification and use in management prac-
tice. Taking into account such effects allows ex-
panding the tools of analysis, increasing the effec-
tiveness of management decisions, and ensuring 

more effective functioning of higher education in-
stitutions in a dynamic environment.

Analysis of recent research and publica-
tions. In scientific research, the development of 
university ecosystems is considered through the 
prism of innovation, entrepreneurial universities, 
and the integration of education, science, and busi-
ness. At the same time, issues of emergent effects 
are mostly covered within the framework of the 
theory of complex systems and are only partial-
ly applied to the sphere of higher education [1–6]. 
Existing publications do not provide a holistic view 
of the mechanisms of the emergence of such ef-
fects in university ecosystems, which necessitates 
further research in this area.

Presentation of the main material. The devel-
opment of innovative university ecosystems should 
be considered as a process of forming a complex 
multi–level system of interactions between key 
stakeholders, among which higher education insti-
tutions, business structures, state institutions and 
infrastructure elements of innovation activity play a 
leading role. Unlike traditional models of university 
functioning, where internal organizational logic dom-
inates, the ecosystem approach assumes open-
ness, network interaction and the ability to self–or-
ganize. In such conditions, the results of university 
activities are formed not only under the influence of 
individual resources or management decisions, but 
also due to the interaction between elements of the 
system, which generates emergent effects. These 
effects manifest themselves in the form of accel-

emergent effects as a result of nonlinear relationships is substantiated; the main types of emergent 
effects and the mechanisms of their occurrence are systematized; the role of network interactions 
in the formation of the innovative potential of universities is established; directions for increasing the 
efficiency of university ecosystems are outlined.

Field of application of the results. The results obtained can be used: by state administration 
bodies to form a policy for the development of innovative ecosystems; in higher education institutions 
to improve development strategies and increase the efficiency of interaction with business; in 
research institutions to activate innovative activity; in management practice to increase the efficiency 
of university ecosystems.

Conclusions. The study found that emergent effects are a key factor in the development of 
innovative university ecosystems and determine their ability to self–develop and generate added value. 
The effectiveness of the functioning of such systems depends on the quality of interaction between 
their elements and the level of integration of educational, scientific and business processes. Taking 
into account emergent effects allows to increase the validity of management decisions and ensure the 
sustainable development of higher education institutions.

Keywords: university ecosystems, emergent effects, innovative development, academic 
entrepreneurship, synergy, network interactions, intellectual capital, knowledge economy.
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eration of innovation processes, increased quality 
of scientific results, increased efficiency of technol-
ogy transfer and formation of new business models. 
An important sign of emergence is that the results 
obtained exceed the total effect of the functioning of 
individual components.

To systematize the key elements of the innovative 
university ecosystem and their functional purpose, 
it is advisable to present them in the form of a gen-
eralized structure (Table 1).

The formation of emergent effects in such a sys-
tem occurs as a result of the synergistic inter-
action of the specified elements. In particular, the 
combination of scientific developments with entre-
preneurial activity creates conditions for the rap-
id commercialization of innovations, while the inte-
gration of educational programs with real business 
processes contributes to improving the quality of 
specialist training. The quantitative interpretation 
of emergence can be presented as the excess of 
the integral result of the functioning of the system 
over the sum of the results of its individual compo-
nents. This allows us to formalize the emergent ef-
fect as an additional component of efficiency that 
arises as a result of interaction. For a deeper un-
derstanding of the manifestations of emergent ef-
fects in the development of university ecosystems, 
it is advisable to consider their main types and 
mechanisms of formation (Table 2).

Thus, emergent effects are a key factor in in-
creasing the efficiency of innovative university eco-

systems. Taking them into account allows us to 
move from the analysis of individual indicators to 
the study of systemic relationships, which opens 
up new opportunities for improving the manage-
ment of the development of higher education in-
stitutions. The further development of innova-
tive university ecosystems is associated with the 
deepening of inter–sectoral interaction and the 
transition from linear to network models of value 
creation. In such conditions, the university ceases 
to be only a generator of knowledge and is trans-
formed into a center for coordinating the flows of 
information, resources and innovative initiatives. 
This changes the logic of management, which is in-
creasingly focused on supporting horizontal con-
nections, flexibility of organizational structures and 
rapid response to changes in the external environ-
ment. An essential characteristic of such ecosys-
tems is the presence of self–reinforcing effects, 
when the results of previous interactions create 
the prerequisites for further growth. For example, 
successful startups that arise within the university 
form new funding channels, increase the reputa-
tion of the institution and stimulate the attraction 
of new participants to the ecosystem. As a result, 
a critical mass of innovative activity accumulates, 
which enhances the overall dynamics of develop-
ment. At the same time, the functioning of such 
systems is accompanied by certain imbalances, in 
particular, uneven distribution of resources, infor-
mation asymmetry and different speeds of devel-

System element Content Functional purpose Result

Educational block training, educational programs competency development human capital 
development

Scientific block research, publications, projects knowledge generation innovative results
Entrepreneurship 
block

startups, incubators, 
technology transfer commercialization added value creation

Institutional block public policy, regulation coordination and support operational stability

Infrastructure block technological parks, hubs, 
laboratories resource provision efficiency improvement

Table 1. Structure of the innovative university ecosystem

Source: proposed by the authors

Table 2. Types of emergent effects in university ecosystems
Effect Type Characteristics Mechanism of occurrence Mechanism of occurrence

Synergetic exceeding the total result interaction of elements interaction of elements
Cognitive accumulation of knowledge information exchange information exchange

Institutional coordination of actions regulatory support regulatory support
Economic increase in income commercialization commercialization
Network economy of scale expansion of connections expansion of connections

Source: proposed by the authors
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opment of individual subsystems. This requires the 
introduction of coordination tools that ensure the 
consistency of actions of participants and prevent 
loss of efficiency. Institutional support mechanisms 
that form the rules of interaction and create con-
ditions for the stable functioning of the ecosystem 
are of particular importance.

In the context of quantitative analysis, the develop-
ment of university ecosystems can be represented as 
a process of accumulation of interaction effects that 
are nonlinear. This means that even minor changes in 
one of the elements of the system can lead to signifi-
cant transformations in its overall state. This prop-
erty enhances the significance of management deci-
sions aimed at supporting key interaction nodes that 
provide the maximum multiplicative effect.

Therefore, further research into emergent ef-
fects requires a combination of qualitative analy-
sis of relationships with quantitative assessment 
methods, which allows for more accurate identifi-
cation of sources of growth and determination of 
directions for increasing the efficiency of function-
ing of university ecosystems.

The further development of university ecosys-
tems is associated with the formation of complex 
configurations of interactions, in which not on-
ly available resources play a decisive role, but also 
the ability of the system to redistribute and effec-
tively use them. In this context, it is not the num-
ber of ecosystem elements that is important, but 
the quality of the connections between them, which 
determines the speed of transformation of knowl-
edge into practical results. One of the character-
istic features of such systems is the emergence 
of points of concentration of activity, where inten-
sive accumulation of innovative potential occurs. 
These can be research centers, startup hubs or 
interdisciplinary platforms that act as catalysts for 
change. Their functioning contributes to the re-
duction of time lags between the creation and im-
plementation of new ideas, which, in turn, increas-
es the overall efficiency of the ecosystem.

At the same time, the strengthening of the re-
lationships between the elements leads to an in-
crease in the complexity of the system, which 
complicates its management. In such conditions, 
traditional administrative approaches are insuffi-
cient, since they do not take into account the multi–
vector nature of processes and the high level of 
their interdependence. This necessitates the tran-

sition to adaptive management models focused on 
maintaining a balance between the autonomy of 
individual elements and the coherence of their ac-
tions. In addition, an important aspect is the ability 
of university ecosystems to recover from external 
influences. The stability of such systems is formed 
due to the diversification of resource sources, the 
availability of alternative channels of interaction 
and the flexibility of organizational structures. This 
allows maintaining functionality even in the event of 
disruption of individual connections or changes in 
operating conditions. Thus, further understanding 
of the development of innovative university ecosys-
tems requires taking into account not only quanti-
tative parameters, but also structural character-
istics of interaction, which determine the system’s 
ability to generate new effects and maintain sus-
tainable development in a changing environment.

Conclusions
Considering innovative university ecosystems as 

complex dynamic systems allows us to interpret the 
results of their functioning differently. It was found 
that the key development results are formed not so 
much due to individual resources or areas of activ-
ity, but due to the nature of interactions between the 
elements of the system. It is these interactions that 
cause the emergence of emergent effects that de-
termine the ecosystem’s ability to self–develop and 
generate added value. The study showed that emer-
gent effects manifest themselves through the ac-
celeration of innovation processes, increasing the 
effectiveness of knowledge transfer, and the forma-
tion of new organizational and business models. Their 
emergence is associated with the concentration of 
activity in key interaction nodes, as well as with the 
strengthening of network connections that ensure 
the exchange of resources and information. At the 
same time, the increase in the complexity of the sys-
tem is accompanied by the need to adapt approach-
es to management, which should take into account 
the nonlinear nature of development. The results ob-
tained indicate that the effectiveness of the function-
ing of university ecosystems depends on the ability to 
ensure a balance between the autonomy of individual 
elements and the coherence of their interaction. Of 
particular importance are mechanisms for support-
ing structural flexibility and stability, which allow the 
system to maintain integrity in the event of changes 
in the external environment.
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The generalization of the analysis provides 
grounds to argue that taking into account emer-
gent effects opens up new opportunities for improv-
ing approaches to the development of universities, 
allows for more accurate identification of sources of 
growth, and increases the validity of management 
decisions in the field of higher education.
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