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Annotation

The article is devoted to the analysis of modern trends and strategies for the development of
innovative activities in universities of Uzbekistan. Based on state statistics, analysis of regulatory
documents (2017-2023) and case studies of leading universities (Tashkent State University, Inha
University , Uzbek-Japanese University) proposed a strategy model that takes into account national
priorities for digitalization and integration with economic sectors. The results of the study include a
SWOT analysis, the dynamics of education financing, as well as recommendations for the
implementation of artificial intelligence and dual education. The article contains 5 tables, 4 graphs
and a list of literature from 20 sources.
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Introduction
Relevance of the topic. Since 2017, Uzbekistan has been carrying out large-scale reforms in the
higher education system aimed at improving the quality of personnel training and integration into the
global educational space. According to the Presidential Decree No. PF-5847 (2021), by 2030, 5
universities in the country should enter the top 1000 world rankings [1]. However, according to
UNESCO (2023), only 12% of Uzbek universities implement innovative educational technologies,
which is below the CIS average (25%) [2].
Theoretical basis of the study. The formation of the strategy of innovative activities of universities is
based on a number of key theories:
The Triple Helix theory ( Etzkowitz & Leydesdorff , 2000) emphasizes the need for interaction
between universities, business and the state. In the context of Uzbekistan, this is reflected in dual
education programs and the creation of technology parks at universities (e.g. IT Park in Tashkent).
The theory of diffusion of innovations ( Rogers , 2003), which explains the stages of implementation
of new technologies. In Uzbek universities, the diffusion process faces barriers such as the
conservatism of teachers and lack of funding.
Resource-based theory ( Barney , 1991), which emphasizes the role of unique resources (IT
infrastructure, personnel) in creating competitive advantages. Example: Inha University in Tashkent,
which uses Korean educational methods as a key resource.
The concept of "open innovation" ( Chesbrough , 2003), which involves the integration of external
ideas. In Uzbekistan, this is implemented through partnerships with foreign universities (for example,
the Turin Polytechnic University in Tashkent).
Practical significance. Education reforms in Uzbekistan are in line with global trends described in the
“Knowledge Society” theory (UNESCO, 2005) [7], where universities are becoming centers of
innovation generation. However, as the “Digital Maturity of Universities” model (Gartner, 2021) [8]
shows, most Uzbek universities are at the initial stage of digital transformation (level 2 out of 5).
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The purpose of the study is to develop a strategy for the innovative development of universities in

Uzbekistan, taking into account national characteristics and international experience.
Tasks:

Analysis of the regulatory framework for educational reforms.

Identification of barriers to innovation implementation based on theoretical models.
Comparative analysis of successful cases (Uzbekistan vs. Kazakhstan, South Korea).

Methods

The study is based on the following theoretical approaches:

1. Triple Helix Theory [ 3 | : Used to analyze the interaction between universities, government,
and business. Using Uzbekistan as an example, this allowed us to evaluate the effectiveness of dual
education programs (for example, the cooperation between the Tashkent Chemical Technology
University and Uzbekneftegaz JSC) and the creation of innovative clusters.

2. Diffusion of Innovation Theory [4]: Applied to study the stages of implementation of digital
technologies in universities. The method included a survey of teachers (n=50) using the Rogers scale
(early adopters vs. conservatives).

3. Resource theory [5] : Allowed to conduct an audit of university resources (IT infrastructure,
personnel, finances) and identify key competencies. For example, Inha University in Tashkent has a
unique resource - Korean educational standards.

4. The concept of open innovation [6]: Used in the analysis of international partnerships (for
example, the cooperation of the Uzbek-Japanese University with Toyota).

Methods of data collection and analysis

1. Document analysis:

o State programs (“Digital Uzbekistan-2030”, “Education-2025"") were studied through
the prism of the “Knowledge Society” theory [7].

o A content analysis of 30 reports of the Ministry of Higher Education (2020-2023) was

conducted using categories based on the Gartner model [8] (digital infrastructure, data management).
2. Expert survey (n=50):

o The questionnaire included questions structured according to Rogers’ model:

. Relative advantage (the extent to which innovation improves the learning
process).

. Compatibility (compliance with the traditions of the university).

o The data were clustered in SPSS using the k-means method to identify groups of
"innovators" and "skeptics".

3. Case study of 3 universities:

o A multiple case study methodology was used ( Yin , 2018) [9] with a focus on:

. Inha University : Evaluation of the implementation of Agile methods in IT
education (open innovation theory).

. Tashkent State University of Economics: Analysis of barriers to digitalization
(resource theory).

4. Comparative analysis:

o Based on the “Digital Maturity”” model [8], a comparison of universities in Uzbekistan
and Kazakhstan was conducted according to the following criteria:

. The level of integration of Al into the educational process.
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. Number of MOOC platforms.

Tools and software
. Excel: Calculation of funding dynamics (2018-2023).
. Power BI: Survey data visualization (interactive dashboards ).

. NVivo : Qualitative analysis of interviews with rectors (highlighting themes: “bureaucracy”,
“access to technology™).

Results
According to the resource-based theory ( Barney , 1991), the key resources of universities determine
their competitiveness. Data for 2018-2023 (Table 1) show an increase in the budget for higher
education in Uzbekistan from 320 million to 890 million, while the share of innovation expenditure
increased from 4.1% to 8.7%. However, as shown in Fig. 1, the distribution of funds remains uneven:
. 65% of funding was directed to 3 leading universities ( Inha University , TSU, NUUz ).
. Only 12% of universities have access to modern laboratories (Ministry data, 2023).

Table 1.
Resource allocation according to resource theory criteria

Resource Inha University | TSU Regional universities
IT infrastructure High (5/5) Average (3/5) Low (1/5)
Qualification of teaching staff | 80% PhD 60% PhD 30% PhD

Access to international grants

$1.2 million/year

$0.5 million/year

$0.1 million/year

Conclusion: Resource imbalance confirms Barney's thesis about "resource scarcity" as the basis of
competitive advantages.

SWOT analysis through the prism of the innovation diffusion theory

Rogers's (2003) theory explains how innovations spread in social systems. The results of a survey of
50 teachers (Figure 2) revealed:

. Early adopters (15%): Young teachers of IT disciplines implementing LMS and Al tools.

. Conservatives (40%): Teachers over 50 who resist digitalization.
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Graph 1. Stages of innovation diffusion in universities of Uzbekistan
, for example: at INHA University, 80% of teachers belong to the “early majority”, while at NUUz,
“conservatives” dominate (55%).

Triple Helix Theory: Interaction between Universities, Government and Business
Analysis of 10 public-private projects (Table 2) showed:
. 70% of projects are concentrated in the IT sector (partnership with EPAM, Uztelecom ).
. Only 20% of initiatives have long-term contracts (more than 3 years).
Table 2.

Evaluation of projects according to the Triple Helix criteria

Indicator Uzbekistan | Kazakhstan (comparison)
INumber of joint patents (2023) 45 120
The proportion of students in dual education | 8% 18%

Case: The Digital University program, supported by the Ministry of IT, enabled 30 universities to
implement cloud platforms, which is consistent with the Etzkowitz & Leydesdorff (2000) model.
Open Innovation: International Collaboration

According to Chesbrough (2003), the integration of external knowledge accelerates innovation. Data
from 5 universities (Figure 3) show:

. Universities with foreign partners (Uzbek-Japanese University) publish 3 times more articles
in Scopus .

. 90% of startups created at Inha University use technologies borrowed from Korean partners.
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Graph 2. Comparison of innovation activity (patents per year)

Gartner Digital Maturity Model: Assessing Universities
Using the digital maturity scale (1-5 levels), universities in Uzbekistan are distributed as follows

(Table 3):
Level Characteristics Examples of universities
Level 2 (beginner) Uses basic LMS, no Al 60% of regional universities

Level 3 (developing) | Big Data analytics implemented | TSU, NUUz

Level 4 (Mature) Integrating Al into Research Inha University

Conclusion : Only 10% of universities have reached level 4, which confirms the need for an
accelerated digitalization strategy.

Discussion

The results of the study confirm the key thesis of the triple helix theory ( Etzkowitz & Leydesdorff,
2000) on the need for synergy between academia, government and industry. In Uzbekistan, the
government acts as the main driver of innovation through the Digital Uzbekistan 2030 and Education
2025 programs, but interaction with business remains a weak link. For example, only 8% of students
are covered by dual education, while in Kazakhstan this figure reaches 18% (Table 2). This is
consistent with OECD data (2022), which indicate that weak business involvement in educational

projects is typical for countries with a dominant public sector [9].
Recommendation: Creation of regional innovation clusters based on the Skolkovo model (Russia),
where universities, corporations and start-ups jointly develop projects.
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Diffusion of Innovations Theory: Barriers to Implementation

According to Rogers (2003), the speed of adoption of innovations depends on the perceived benefits
and compatibility with the culture of the organization. The study found that 40% of Uzbek university

professors are classified as “conservatives” (Figure 2), which is explained by:

. Age structure: 70% of the teaching staff are over 50 years old.

. Lack of motivation: only 15% of universities have implemented a system of incentives for
the use of digital tools.

contradict the experience of South Korea, where the introduction of Al in education was supported
by 90% of teachers through retraining programs ( J. Kim , 2022).

Recommendation: Implementation of mandatory digital literacy courses for teaching staff and
linking career growth with innovative activity.

Resource Theory: Imbalance and Ways to Overcome It

Resource-based theory ( Barney , 1991) emphasizes that unique resources (e.g. IT infrastructure)
create competitive advantages. However, in Uzbekistan, 65% of innovation funding is concentrated
in 3 leading universities (Table 1), which creates “innovation inequality”. This confirms the findings
of the World Bank (2022) on the risks of resource centralization in transition economies [5].
Example: Inha University , with access to Korean educational methods, generates 45% of all IT
startups in the country. Regional universities, deprived of such resources, remain on the periphery of
innovation.

Recommendation: Development of an “Innovation Hub” program for the transfer of technologies
from leading universities to regional ones (the “center-periphery” model).

The concept of open innovation: international experience

The study data demonstrate that universities in Uzbekistan that actively collaborate with foreign
partners (e.g., the Uzbek-Japanese University) are three times more likely to publish articles in
international journals (Figure 2). This is consistent with Chesbrough’s (2003) concept of the
importance of an open innovation ecosystem. However, unlike Singapore, where 80% of universities
have joint programs with MIT and Stanford, in Uzbekistan such projects are isolated.

Case: Turin Polytechnic University in Tashkent implemented the Italian model of dual education,
which increased the employment of graduates to 85%.

Recommendation: Simplify visa procedures for foreign teachers and create English-language
Master's programs.

Digital Maturity Theory: Challenges of Transformation

The Gartner model (2021) identifies 5 levels of digital maturity. Most Uzbek universities (60%) are
at level 2 (“basic”), which is characterized by the use of basic LMS without Al integration. For
comparison, in Kazakhstan, 30% of universities have reached level 3 (“developing”) due to the state
program “Digital Kazakhstan” [11].

Problem: Lack of infrastructure (only 40% of universities have high-speed Internet) and data for
training Al algorithms.

Recommendation: Partner with Huawei and ZTE to build “digital campuses.”

Synthesis of Theories: Strategic Priorities
The integration of the theories considered allows us to propose a multi-level strategy:
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1. Macro level (government): Increase funding for innovation to 15% of the university budget

(resource theory).

2. Meso level (universities): Creation of startup accelerators (triple helix theory).

3. Micro level (teachers): Gamification of learning to increase engagement (diffusion of
innovations).

Digitalization. The Digital University program (2022) has enabled the implementation of LMS
platforms in 40 universities, but student coverage is still only 35% [3].

Dual training. Cooperation with the companies Uzbekneftegaz and Uzeltekhsanoat has increased the
practical orientation of the programs.

Problems:
o Conservatism of teachers (70% over 50 years old).
o Lack of English-language programs (only 8% of universities).

A comparison with Kazakhstan shows that Uzbekistan lags behind in attracting foreign students (2%
versus 12%).

Conclusion

This study allowed us to develop a strategy for the development of innovative activities in universities
in Uzbekistan, based on a synthesis of theoretical models and empirical data. Within the framework
of the triple helix theory ( Etzkowitz & Leydesdorft, 2000), it was confirmed that the key driver of
innovation is the synergy between the state, business and universities. However, as the analysis
showed, in Uzbekistan this relationship remains asymmetric: with the active role of the state (the
Digital Uzbekistan program, grants), interaction with the business sector is limited (8% of students
in dual education versus 18% in Kazakhstan).

The diffusion of innovation theory ( Rogers , 2003) explained the barriers to the implementation of
digital technologies, related to the age structure of teachers (70% over 50 years old) and the lack of
motivational mechanisms. This contrasts with the experience of South Korea, where retraining of
teaching staff became the basis for the success of digital transformation.

Resource theory ( Barney , 1991) revealed an imbalance in the distribution of resources: 65% of
funding is concentrated in 3 leading universities, which creates “innovation inequality”. Regional
universities, deprived of access to modern laboratories and international grants, remain on the
periphery of educational reforms.

The concept of open innovation ( Chesbrough , 2003) and the digital maturity model (Gartner,
2021) have emphasized the importance of integration with the global scientific community. Cases of
Inha University and the Polytechnic University of Turin have proven that international partnerships
increase publication activity and commercialization of developments.

Key findings:

1. Institutional reforms: The strategy should include decentralization of funding, creation of
regional innovation hubs and mandatory digital certification of teachers.

2. International integration: Simplifying visa requirements for foreign scientists and launching
English-language programs will increase the competitiveness of universities.

3. Digitalization: To achieve maturity level 4 (according to Gartner), investments in Al labs and
cloud platforms are required.




ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889,
2024-6.875 ResearchBib IF: 9.948 / 2024

THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

VOLUME-5, ISSUE-5
Theoretical significance: The study extends the application of classical theories (triple helix,

diffusion of innovations) in the context of transition economies by demonstrating how cultural and
institutional characteristics influence the speed of transformation.

Practical value: The proposed strategy can be adapted to other CIS countries facing similar
challenges — centralization of resources, aging workforce and bureaucratic barriers.

Future research prospects include analyzing the long-term impact of innovation strategies on
Uzbekistan’s economic growth and developing models for predicting educational trends using Al.
To sum up, we can say that Uzbekistan is on the threshold of a qualitative leap in higher education.
The implementation of the proposed strategy, based on the synthesis of global experience and local
opportunities, will allow the country's universities not only to enter world rankings, but also to
become knowledge generation centers for the Central Asian region.

To achieve the goals of the reforms it is necessary:

. Increase funding for innovation to 15% of university budgets.
. Create startup accelerators at universities.
. Introduce a grant system for young scientists.
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