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Abstract. Innovative development of higher education is regarded as a key
condition for enhancing economic competitiveness and ensuring the resilience of
the national innovation system. However, the performance of university innovation
largely depends on the quality of governance mechanisms and the capacity to
move from research outputs to implementation. The article aims to conceptualize
innovation management within the higher education system of the Republic of
Kazakhstan and to propose an applied toolkit for diagnosing governance gaps and
improving universities’ innovation performance. The methodological framework
combines document-based analysis with an indicator-based operationalization
of university innovation activity following the logic “governance mechanisms —
processes — measurable outcomes,” which enables a systematic comparison of
organizational arrangements, transfer process configurations, and achieved results.
As an empirical background, the study relies on current parameters of Kazakhstan’s
science and technology development that reveal constraints in the implementation
track and highlight the need to strengthen commercialization and partnership
mechanisms. As a result, an indicator system for innovation management is
developed and structured into four blocks: strategy and governance, resources
and capacity, processes and partnerships, and results and impact. Based on a
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comparative assessment of governance configurations, a typology of university
innovation management models (administrative-regulatory, project-network, and
entrepreneurial-platform) is proposed, allowing the identification of bottlenecks
along the transfer chain and the design of targeted managerial interventions.
The practical significance of the findings lies in the applicability of the proposed
framework for monitoring universities’ innovation maturity, aligning KPIs with
implementation and impact, and designing measures to develop innovation
infrastructure, transfer competencies, and sustainable university—industry—
government interactions.

Keywords: innovation management, higher education, university innovation
capacity, technology transfer, commercialization; partnerships
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Annortanus. XXKoraps! OiiM OepyIiH WHHOBAIUSUIBIK J1aMybl SKOHOMHKAaHBIH
0ocekere KaOUIETTLNITIH apTTHIPYABIH JKOHE YJITTHIK WHHOBANMSIIBIK IKYHEHIH
OPHBIKTBHUIBIFBIH KAMTaMAachl3 €TY/IH HEri3ri MIapThl PETiHAE KapacThIPbLIAJIbI.
JlereHMEeH YHHBEPCHTETTIK WHHOBAIMSIAP/BIH HOTHXKEIUIr KeOiHe Oackapy
TETIKTEPiHIH CallachlHA XOHE 3ePTTEy HOTIDKENEPIH SHri3yre Kelrpy KaOijeTiHe
OaitmanpicThl. Makana makcaTel — Kazakcran PecryOnukachIHBIH KOFaphl Oifim
Oepy JKyHeciHmeri HHHOBAIUSUIAPbI OacKapyIbl TYXKBIPhIMIAMATBIK TYPFbIIAH
HETi3/iey JKOHE O0acKapylIbUIBIK aaKTBIKTApAbl JUATHOCTHUKAJIAYFa, COHJAM-
aK YHHMBEPCUTCTTEpP/iH HWHHOBAIUSUIBIK HOTHXKEIUITIH apTThIpyFa apHaIFaH
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KOJJIaHOAmbl Kypanjgap YChIHY. 3epTTeyIiH oJiCHAMAaIbIK HeTi3l Ky)KaTThIK-
TaNgaMaliblK  TACUIAI  JKOHE YHUBEPCUTETTEPIIH HMHHOBALMSUIBIK KBI3METIH
«backapy TeTikTepi — YyJAepicTep — OIIIeHEeTIH HOTIKENIep» JIOTUKAChIH/A
WHIVKATHBTI  ONECpalMsUIaHIBIPYIbl  KaMTHIBL, OyJl  YHBIMIACTBHIPYIIBUTBIK
menriMaepai, TpaHnchep i YAepiCTiK KOHTYPIAPBIH JKOHE ajbIHFaH HOTHIKEIep i
CaJIBICTBIpPYFa MYMKIHZIK Oepeni. Ommupukaiblk (oH perinae KasaxcranHbIH
FBUTBIMH-TEXHOJIOTHSUTBIK ~ TaMYBIHBIH ~ ©3€KTi  HapaMeTpliiepi  KOJJaHBLIbIII,
€HT13y KOHTYPBIHBIH MIEKTEYJUTIri JKOHE KOMMEpPIMSUIAHABIPY MEH OpiNTecTikK
MeXaHU3MJIePiH KYIIeHTy KaXeTTiTiri kepceTineni. HoTmxkecinne HHHOBaMsIap bl
Oackapy WHIMKATOPJIAPBIHBIH KYHeci TOPT ONOK OOMBIHIIA d3ipJIeH/Ii: cTpaTerus
KoHE Oackapy, pecypcTap JKoHE dJIeyeT, yIepicTep jKoHE OpPINTeCTiK, HOTHKEIep
KoHe ocep. backapymbUTBIK  KOH(HTYypalMsuiapAbl  CajJbICTBIPYy — HeTi3iHze
YHUBEPCHTETTEp/IeTi MHHOBAIMSUIAPAB Oackapy MOIEIbICPIHIH THITOJIOTHSICHI
(OKIMIILTIK-PEeTTIAMEHTTIK,  JKOOAJNBIK-KEIIIK,  KOCIIKEepIiK-1IaT(opMabIk)
YCBIHBUIBIN, TpaHcdep Ti3OETIHIAETI «Tap OpBIHAAPABD) AaWKBIHIAyFa KOHE
HBICAHAIBI ~ OacKapyIIbUIBIK  MICONMAEp  KaJbIITacThIpyFa  MYMKIHJIK
Oepeni. HoTwxenepaiH MpakTHKANIbIK MaHBI3BI — YCBIHBUIFAH KYPBUIBIMIIBI
YHUBEPCHTETTEP/IIH MHHOBAIMSUIBIK JKEeTUTyiH MoHUTOpHHTTEyre, KPI-1BI eHrizy
MEH acepre Oarmapian OanTayFa, COHAalH-aK MHHOBAIMSUIBIK HH(MPAKYPBUIBIM/IBL,
TpaHcdep KY3bIpETTEePiH jKOHE WHIYCTPUSI MEH MEMIICKETIIEH OPHBIKTHI ©3apa ic-
KHMBUIJIBI JAMBITY IIapaliapblH jko0anayFra KoJIIaHy MyMKiH/ITI.
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SKOHOMHKH M YCTOMYMBOCTH HAlMOHAJIbHOM MHHOBALIMOHHOW CHCTEMBI, OJHAKO
PE3yJIBTaTUBHOCTh YHHBEPCUTETCKUX WHHOBAMH B 3HAYUTENFHONW CTENEHU
OIpeeNsieTcss KadeCTBOM  YIPABICHYECKHX MEXaHM3MOB M CIIOCOOHOCTBIO
obecrieunBaTh IEpexol OT HCCICAOBaHMH K BHegpeHwuto. Llens cratbu -
KOHLENTYaJIU3UpOBaTh  YNPABICHHUEC HMHHOBALMSMH B CHUCTEME  BBICLICTO
obpazoBanus Pecybnuku Kazaxcran u npeanoxnuTh NpUKIaJHONH HHCTPYMEHTapUit
JUAarHOCTHKM  YIPAaBICHUYECKUX Pa3pblBOB M TIOBBILICHUS HHHOBALIMOHHON
PE3YyJIBTaTUBHOCTH YHHBEPCHUTETOB. MeETONOOTrHYECKasi OCHOBA HCCIEAOBAHMUS
BKJIIOYAET  JOKYMECHTAJIbHO-aHAJMTUYECKUH  TMOAXOA M HMHIUKATHBHYIO
OIEPaMOHAIN3AIMI0 NHHOBALIMOHHON NIEATEIbHOCTH YHHBEPCUTETOB B JIOTHUKE
«yTpaBICHUYECKUE MEXaHHU3MBI - TPOLECCHl - H3MEpPSAEMBbIC PE3YJAbTaTb», YTO
MO3BOJIICT COIMOCTABISITh OPraHU3aLMOHHBIC PEIICHHUS, MPOLECCHBIE KOHTYPHI
TpaHcdepa W ToilyyaeMmble pesyabrarbl. B kauecTBe smmmpuueckoro (ona
WCTIONIB3YIOTCSl  aKTyaJIbHbIE TapaMeTphl HAyYHO-TEXHOJIOTHUYECKOTO pPa3BUTHS
Kazaxcrana, oTpaxarolie OrpaHUYCHHOCTh BHEIPEHYECKOTO KOHTypa U
HEOOXOOUMOCTb YCHJICHHS MEXaHH3MOB KOMMEpLMAIM3alUMU U MapTHEpCTB. B
pesynprate pa3paboTaHa CHUCTEMa HHIMKATOPOB YIIPABICHUS WHHOBALUSIMH,
CTPYKTYPHPOBaHHAsl MO YeTHIpEM OJOKaM: CTpaTerus M YIPaBJICHUE, PECYPCh
W TMOTEHUHAN, Mpolecchl U HapTHEPCTBa, pesynbTatel U 3¢ ¢exTol. Ha ocHoBe
COTIOCTABJICHUSI  yNPABICHUYCCKUX KOHPUIYpauuil MpeasioKeHa THUIOJIOTHUS
MofIeJiell yIpaBiCHUS HMHHOBALMSAMU B YHHMBEpCUTETax (aIMHUHHUCTPATHBHO-
periaMeHTHas,  NPOEKTHO-CETeBas,  NpeNNpPUHUMATEILCKO-TUIaTGOpMEHHAsN),
MO3BOJISAIONIAS BBISBISATh «Y3KHE MECTa» B LETOUKe TpaHcdepa U (HOpMUPOBATh
aJipecHble ympaBieHUYecKue pemeHus. [IpakTuueckas 3HAUUMOCTH PE3YJIbTATOB
COCTOUT B BO3MOXKHOCTH NMPUMEHEHMS MPEAJIOKEHHON PaMKU JJIi MOHUTOPUHIa
WHHOBAllMOHHOU 3peNoCTH yHUBepcuTeToB, HacTpoilku KPI ¢ opuenraumeit na
BHezipeHue 1 3P EKT, a TaKKe NPOSKTHPOBAHUS MEP MO Pa3BUTUIO HHHOBALIMOHHON
UHPPACTPYKTYPBI, KOMICTEHIMH TpaHcpepa U YCTOMYUBBIX B3aUMOACUCTBHH C
WHYCTPHEN U TOCYIapCTBOM.

KiroueBble cjioBa: ympaBieHHE WHHOBALMSAMH, BBICIIEE OOpa3oBaHUE,
YHHMBEPCUTETCKAs ”THHOBALIMOHHOCTD, TpaHc(ep TEXHOIOTUH, KOMMEPLHAIN3aLHs,
napTHEPCTBA

Introduction. The transition to a knowledge-based economy has reinforced the
importance of higher education as a key institution for the production, accumulation
and dissemination of new knowledge, technologies and skills. In this context,
universities are seen not only as providers of human capital, but also as full-fledged
actors in the innovation ecosystem, ensuring the creation of scientific results, their
transfer and commercialisation, the development of academic entrepreneurship,
and sustainable interaction with business and the state (Etzkowitz and Leydesdorf,
2000). In the international scientific tradition, this evolution is described through
the concepts of the ‘entrepreneurial university’ and institutional transformations
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aimed at expanding autonomy, managerial flexibility, and sensitivity to external
demand (Clark, 1998).

The scientific and applied significance of innovation necessitates a clear
distinction between the content of innovative activities. In line with contemporary
international approaches, innovation is interpreted more broadly than purely
technological change: it encompasses product, process, organisational and marketing
innovations, as well as activities related to their development and implementation
(OECD/Eurostat, 2018). Consequently, innovation management in higher education
should be viewed as a targeted system of management decisions and mechanisms
— strategic, organisational, human resources, financial and infrastructural — that
ensure the university's full innovation cycle: from the formation of the research
agenda and the development of competencies to the implementation of results, the
establishment of partnerships and the measurement of impact (Tidd and Bessant,
2020).

For the Republic of Kazakhstan, the issue of innovation management in the higher
education system is becoming increasingly relevant for three interrelated reasons.
First, the implementation of the national agenda for economic diversification
and productivity growth is creating demand for applied research, technological
entrepreneurship and training for high-tech industries. Second, the higher
education system itself is undergoing modernisation, which involves improving
the quality and relevance of training and strengthening the role of universities in
research and innovation (OECD, 2017a). Thirdly, the regulatory framework and
strategic documents of the state enshrine the priority of developing higher and
postgraduate education and science, as well as the need to update the tools for
managing and stimulating university innovation activity (Republic of Kazakhstan,
2007; Government of the Republic of Kazakhstan, 2023).

At the same time, international analytical reviews emphasise that, despite the
progress achieved, it is important for Kazakhstan to strengthen the link between
education, research and innovation, improve the effectiveness of university
science and the quality of knowledge transfer mechanisms, including deepening
cooperation with industry and developing effective incentives (OECD, 2017a;
OECD, 2017b). These conclusions are consistent with the results of recent empirical
studies in the Kazakh context: inter-university differentiation in terms of innovation
potential persists, and management decisions (structures, processes, motivation
and monitoring) often require a more systematic link to measurable parameters of
innovation activity (Abaidilda and Turmakhanbetova, 2025). Consequently, the key
research task is to clarify which management models and tools enable Kazakhstani
universities to sustainably improve their innovation performance without reducing
it to formal indicators or fragmented initiatives.

In theoretical terms, innovation management in universities can be interpreted
as a special case of organisational innovation, in which leadership, organisational
design, resources and processes, as well as external environmental factors and
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institutional constraints play a decisive role (Crossan and Apaydin, 2010).
Meta-analytical results in the field of organisational innovation show that the
innovativeness of organisations is consistently determined by structural and resource
characteristics, the level of formalisation and professionalisation, as well as the
quality of decision-making mechanisms and interaction with external stakeholders
(Damanpour, 1991). For universities, this means the need to combine strategic
management of the research portfolio, development of innovative infrastructure
(laboratories, competence centres, commercialisation offices), stimulation of
academic entrepreneurship, and systematic work with partners in the logic of the
‘triple helix’ (Etzkowitz and Leydesdorff, 2000), while ensuring the quality of
education and adhering to the principles of academic integrity.

Thus, the research problem is formulated as the need to develop and justify
management approaches to innovation in the higher education system of Kazakhstan
that ensure: (i) coordination of state policy and university strategies; (ii) effective
knowledge transfer and commercialisation; (iii) development of human capital and
innovative competencies; (iv) transparent mechanisms for evaluating and monitoring
innovation activities. The practical significance of this topic is determined by the
fact that the quality of innovation management in universities directly affects the
competitiveness of the national higher education system and the country's ability to
form a sustainable innovative economy (OECD, 2017b; OECD, 2022).

The purpose of this article is to justify and conceptualise approaches to innovation
management in the higher education system of the Republic of Kazakhstan,
highlighting key management mechanisms, barriers and areas for improvement.

To achieve this goal, the following tasks are to be accomplished:

* clarify the concepts of ‘innovation’ and ‘innovation management’ as they
apply to the university sector;

» analyze the institutional context and strategic guidelines for the development
of higher education and science in Kazakhstan;

* systematise management tools (strategy, structure, incentives, partnerships,
infrastructure, monitoring) and effectiveness factors;

» formulate practical recommendations for education authorities and university
management.

Literature Review. Contemporary scientific literature interprets innovation as
a multidimensional phenomenon that goes beyond purely technological changes:
along with products and processes, the field of analysis includes organisational and
marketing innovations, as well as a set of activities that ensure their development
and implementation (OECD/Eurostat, 2018). In the management dimension,
innovation is seen as the result of a combination of strategy, resources, competencies
and organisational processes that enable an organisation to systematically generate
and scale innovations (Tidd and Bessant, 2020). For the higher education sector,
this means that a university's innovativeness is determined not only by the volume
of research or the number of publications, but also by its ability to transform
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knowledge into applied solutions, educational products, social effects and
sustainable partnerships with the external environment.

An important theoretical context is provided by approaches to national and
regional innovation systems, where universities are key hubs for knowledge
production and human capital development, and the effectiveness of innovation
depends on the quality of institutions, funding and interaction between actors (Nelson,
1993; Lundvall, 1992). At the intersection of these ideas, a ‘triple helix” model has
emerged, describing the dynamics of the co-evolution of universities, business and
the state and emphasizing that innovation is enhanced by the institutionalisation of
joint mechanisms (centres of competence, transfer programmes, research consortia)
and when there are incentives for cooperation (Etzkowitz and Leydesdorff,
2000). This framework has been widely used in the analysis of the ‘third mission’
of universities - activities beyond teaching and fundamental science aimed at
developing the economy and society through entrepreneurship, commercialisation,
consulting and social innovation.

A separate line of research is the concept of the ‘entrepreneurial university,’
which emphasises the role of managerial transformation, organisational autonomy,
and diversification of funding sources to enhance the innovative sustainability
of universities (Clark, 1998). In works developing this approach, entrepreneurial
orientation is understood not as a replacement of academic values with ‘market’
values, but as an expansion of management and motivation tools that allow
universities to flexibly shape their research agenda and respond more quickly to the
demands of the economy and society (OECD, 2022). In practical terms, these ideas
have been institutionalised within the HEInnovate, a guidance model developed by
the European Commission in collaboration with the OECD, where the innovative
and entrepreneurial capacity of a university is assessed across eight dimensions
(leadership and management, organisational capacity, entrepreneurial education,
pathways for entrepreneurs, knowledge exchange, international orientation, etc.)
(OECD, 2022).

Research on the organisational determinants of innovation is important for
interpreting differences in the innovative performance of universities. Meta-analytic
reviews show a consistent link between innovation and resource endowment,
organisational structure, decision-making mechanisms, level of professionalisation,
and characteristics of the external environment (Damanpour, 1991). Building on
these findings, systematic reviews of organisational innovation emphasise the
importance of the combined influence of leadership, culture, strategic priorities,
external relationships, and knowledge management processes (Crossan and
Apaydin, 2010). In the logic of management theories, this means that innovation
in a university requires simultaneously: (i) strategic ‘vision’ and prioritisation, (ii)
organisational support mechanisms (structures, budgets, procedures), (iii) personnel
incentives and competencies, (iv) channels of interaction with external partners.

In terms of content, university innovation management is often revealed
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through the tools of ‘knowledge management’ and ‘open innovation,” which
involve the use of external sources of ideas and technologies, as well as the joint
development of solutions with companies, the state, and society (Chesbrough,
2003). However, the effectiveness of ‘openness’ depends on an organisation's
ability to recognise the value of external knowledge, assimilate it and apply it —
that is, on its absorptive capacity (Cohen and Levinthal, 1990). For universities,
this is expressed in the quality of research competencies, the development of
cooperation networks, the availability of transfer and patent licensing expertise
offices, as well as in management practices that transform scattered contacts into
sustainable project portfolios. In a related perspective, dynamic capabilities explain
why some universities are better at adapting to technological and market changes:
they are quicker to “sense” opportunities, “capture” them with their resources, and
“transform” the organisation to a new agenda (Teece, Pisano, and Shuen, 1997).

Empirical literature on university-industry collaboration also highlights the
dual nature of this process. On the one hand, partnerships increase the applied
significance of research, expand funding, and accelerate the implementation
of results; on the other hand, they create risks of shifting the research agenda,
conflicts of interest, and ‘metric’ behaviour, where formal indicators (e.g., number
of contracts) dominate over quality and long-term scientific returns (Perkmann et
al., 2013). Therefore, an important task of innovation management is to balance
academic goals and commercialisation incentives, which requires transparent
intellectual property policies, ethical standards, and systems for evaluating the
results of the ‘third mission’ that are comparable to indicators of the quality of
education and research.

Within the discussion on policy and institutional design, models for managing
university innovation infrastructure occupy a special place. The most common tools
include technology transfer offices (TTOs), incubators and accelerators, science
parks, centres of excellence, grant offices, and mechanisms to support start-ups
and spin-off companies (Siegel, Waldman, and Link, 2003). Research indicates
that structures alone do not guarantee commercialisation: employee competencies,
the quality of the development portfolio, consistent KPIs, the presence of external
investors, and legal certainty in matters of intellectual property and revenue
distribution are critical (Siegel et al., 2003; Perkmann et al., 2013). It follows that
innovation management in a university is not a ‘set of departments but a cross-
cutting system that integrates strategy, processes, people, and partnerships.

With regard to Kazakhstan, international reviews emphasize that the higher
education system is at the heart of economic diversification and productivity
improvement, and that further growth requires improving the quality of skills,
strengthening the research component and the effectiveness of mechanisms for
transferring knowledge to the economy (OECD, 2017a). Reviews of innovation
policy note the existence of established elements of an innovation system and some
successes in commercialisation, but there is still a need to strengthen innovation
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capabilities, stimulate cooperation and increase the return on public investment in
science and innovation (OECD, 2017b).

National strategic documents and legislation that establish rules for university
science, transfer and commercialisation provide an important institutional
framework. For example, the Concept for the Development of Higher Education
and Science in the Republic of Kazakhstan for 2023-2029 sets out guidelines
for modernising management, improving quality and competitiveness, and
strengthening the link between education, science and innovation (Government of
the Republic of Kazakhstan, 2023). In 2024, the Law on Science and Technology
Policy was adopted, which regulates relations in the field of science and scientific
and technological activities and includes a section related to the commercialisation
of the results of scientific and/or scientific and technical activities (Republic of
Kazakhstan, 2024). These documents are important for analysis because they
define the framework opportunities (funding, coordination, support institutions)
and constraints (procedures, reporting requirements) within which universities
build innovative management.

Domestic research on university innovation in Kazakhstan is developing in
two directions. The first is the assessment of innovation potential and performance
factors (human capital, infrastructure, external links, digital maturity), which
highlights the heterogeneity of universities and the need for management
decisions based on measurable parameters of innovation activity (Abaidilda and
Turmakhanbetova, 2025). The second is applied work on commercialisation and
transfer mechanisms, which discusses barriers (limited project culture, weak links
with industry, lack of expertise in IP and business development) and proposes
tools to overcome them (transfer centres, acceleration programmes, stimulation of
research entrepreneurship). Taken together, this literature confirms the conclusion
that the key deficit often lies not in the absence of individual initiatives, but in
insufficient systematic management - from strategy and organisational design to
motivation and monitoring of impact.

In conclusion, analysis of the sources allows us to identify several stable ‘support
nodes’ for innovation management in higher education: (1) strategic management
of the research and innovation portfolio; (2) development of the university's
absorption capacity and dynamic capabilities; (3) institutionalisation of the ‘third
mission’ through transfer infrastructure and competencies; (4) partnership models
based on the ‘triple helix’ logic; (5) balanced evaluation systems that take into
account quality, impact, and the risks of opportunistic behaviour. These provisions
form the theoretical basis for further analysis of the Kazakhstani context and
justification of recommendations for improving management mechanisms.

Materials and Methods. This study was conducted within the paradigm of
applied institutional and managerial analysis and aims to identify the managerial
mechanisms that determine the innovative performance of higher education
institutions in the Republic of Kazakhstan. The research design is based on
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methodological triangulation and combines: analysis of the regulatory and political
context; indicative assessment of the innovative activity of universities; comparison
of management practices and organisational decisions that ensure the generation
and implementation of innovations.

The conceptual framework is based on three complementary approaches. First,
it uses the ‘triple helix” model, which views innovation as the result of the co-
evolution and institutionalisation of ‘university-industry-government’ interaction
(Etzkowitz and Leydesdorff, 2000). Second, it draws on a body of research on
organisational innovation that explains differences in innovation outcomes through
the structure, resources, processes, and external connections of organisations
(Damanpour, 1991; Crossan and Apaydin, 2010). Thirdly, the dynamic capabilities
approach is applied, which is relevant for universities in the context of competition
for resources and changes in the scientific and technological agenda, where the
ability to recognise opportunities, mobilize resources and transform organisations
is critical (Teece, Pisano, and Shuen, 1997).

The empirical basis of the study is formed from open and official sources,
ensuring the comparability and reproducibility of the results.

Regulatory and policy documents: the key ones are the Concept for the
Development of Higher Education and Science in the Republic of Kazakhstan
for 2023-2029, which sets out guidelines for modernising management and
strengthening the link between education, science and innovation (Government
of the Republic of Kazakhstan, 2023), as well as the Law of the Republic of
Kazakhstan ‘On Science and Technology Policy,” which shapes the institutional
conditions for scientific and technological activities and the commercialisation of
results (Republic of Kazakhstan, 2024).

Comparable international reviews and recommendations: OECD reports on
higher education and innovation policy in Kazakhstan (OECD, 2017a; OECD,
2017b) are used for benchmarking and interpreting systemic barriers and priorities.

Statistical and administrative data: Aggregated indicators from official statistics
and administrative reports are used, reflecting the parameters of research and
innovation activities (human resources, funding, research results and interaction
with external partners), as well as publication and patent information necessary to
record scientific and applied output.

Public reporting by universities: strategic plans, annual reports, information
on project portfolios, infrastructure (centres of excellence, transfer offices,
incubators/accelerators), mechanisms to support commercialisation and academic
entrepreneurship.

The operationalisation of innovation activities is based on an expanded
understanding of innovation and innovative activity, as set out in the Oslo Manual
2018 (OECD/Eurostat, 2018). Within the framework of the study, innovation
management is interpreted as a set of management decisions and procedures
that ensure a full cycle of innovation at the university: agenda setting, resource
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mobilisation, project implementation, transfer and implementation of results, as
well as monitoring of effects.

The system of indicators is structured according to the logic of ‘inputs-
processes-outputs-results,” which allows for the separation of resource availability,
management mechanisms, and measurable results, reducing the risk of substituting
quality with formal metrics. Taking into account the specifics of the university
sector and the risks of ‘metric’ distortion of assessment, special attention is paid
to distinguishing between scientific output (e.g., publications) and the results of
interaction with the external environment (contracts, joint projects, licensing,
implementation). The indicators are grouped into four analytical domains: (1)
strategy and management; (2) resources and potential; (3) transfer and partnership
processes; (4) results and effects of innovation activity.

The analysis is carried out in several sequentially linked stages.

At the first stage, the institutional environment was mapped: the goals,
priorities and regulatory requirements that determine the parameters of innovation
management in higher education in Kazakhstan were identified.

At the second stage, an indicative base was formed: indicators were unified,
units of measurement and time intervals were compared, and data consistency was
verified based on the principles of measuring innovation activity.

At the third stage, a comparative analysis of university profiles was carried
out: a descriptive assessment of dynamics and inter-organisational differences
was conducted; and indicators were interpreted in conjunction with organisational
conditions and management mechanisms.

At the fourth stage, an explanatory interpretation of the identified differences
was carried out: the results were compared with management practices and types of
interaction in the logic of the ‘triple helix’ and organisational innovation, as well as
from the perspective of dynamic capabilities.

To increase the reliability of the conclusions, triangulation of sources (political
and regulatory documents, comparable international reviews, statistical and
administrative data, public reporting of universities) was used, as well as cross-
checking of key empirical statements against independent data sets. The limitations
of the study include differences in the completeness and standardisation of
university public reporting, as well as the limited interpretation of individual
metrics as direct proxies for innovative impact; these limitations are taken into
account by separating “outputs” and “effects” and by analytically linking indicators
to management mechanisms.

Results. The institutional architecture for managing innovation in the higher
education sector in the Republic of Kazakhstan is formed at the intersection of
strategic regulation (setting goals, priorities and expected results) and framework
legal regulation (establishing principles, instruments and rules for scientific and
technological activity). An analysis of key regulatory and policy documents
shows that it is the combination of these levels that shifts the innovation agenda
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of universities from a mode of individual initiatives to a mode of systemic
management, which involves building a sustainable ‘chain’ from priorities and
resources to measurable results and effects (OECD, 2017a; OECD, 2017b) .

The first level is strategic (policy level): The Government of the Republic of
Kazakhstan has approved the ‘Concept for the Development of Higher Education
and Science in the Republic of Kazakhstan for 2023-2029’, which sets out the
target framework for the transformation of the sector and establishes the need to
strengthen the link between ‘education, science and innovation’, improving the
effectiveness of university science and refining management and support tools
(Government of the Republic of Kazakhstan, 2023). In the logic of institutional
analysis, this document serves as a strategic ‘anchor’: it defines the directions of
modernisation and thus sets guidelines for university strategies, organisational
models and monitoring systems. At the same time, the key managerial meaning of
the Concept is that innovation in universities is seen not as an optional ‘add-on’ to
the educational mission, but as an integral component of development that requires
coordinated management decisions - from prioritising research areas to creating
conditions for the transfer of results.

The second level is the legal framework (rules level): the Law of the Republic
of Kazakhstan ‘On Science and Technology Policy’ establishes the basic goals,
objectives and principles of state science and technology policy, and also forms the
regulatory conditions for the organisation of scientific and technological activities
and the implementation of research results (Republic of Kazakhstan, 2024). It is
also important for analysts that the legal databases separately specify the date of
entry into force of the law — 1 September 2024 — which must be taken into account
when interpreting the dynamics of indicators and attempting to compare the ‘before/
after’ regulatory changes (e.g., in terms of commercialisation and management
procedures) (Spinform, 2024).

Taken together, the strategic and legal levels set universities a dual management
task. On the one hand, they need to ensure compliance with national priorities
(integration of education, science and innovation; improving research performance;
developing interaction with the economy). On the other hand, it is necessary to
institutionally ‘bring together’ innovative activities within the university through the
formalisation of rules and procedures (project portfolio management, intellectual
property policy, organisational contours of transfer and partnerships), i.e. to translate
innovation into regular processes rather than one-off projects (OECD, 2017a).

From a management perspective, this architecture means that the effectiveness
of innovation in higher education depends not only on the volume of resources, but
also on the quality of institutional ‘integration’: (i) prioritisation and strategy —
(i1) tools and infrastructure — (iii) partnerships and transfer — (iv) measurement
of results and feedback. International OECD reviews of Kazakhstan emphasize
the importance of strengthening the research and innovation functions of higher
education, as well as the need to develop management mechanisms to increase the
return on research and improve the transfer of knowledge to the economy.
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Thus, the institutional framework in Kazakhstan is shaping the transition from
‘ad hoc’ initiatives to a model of systematic management of university innovation,
where the following are becoming priorities: transparent strategic prioritisation,
infrastructure support (in the broad sense — organisational and service), the promotion
of sustainable partnerships with industry and the state, and the introduction of
comparable indicators and monitoring of innovation performance at the university
and sector levels (OECD, 2017b).

The above shows that the Concept for the Development of Higher Education
and Science for 2023-2029 and the Law on Science and Technology Policy form
a ‘mandatory agenda’ for universities - the integration of education, science and
innovation, as well as requirements for effective and transparent management
(Government of the Republic of Kazakhstan, 2023). However, institutional priorities
become manageable only when they are translated into measurable parameters:
what resources the sector has at its disposal, how management mechanisms are
organised, what processes actually work and what results are achieved (OECD/
Eurostat, 2018; OECD, 2022). Therefore, the next step in the study was to
operationalise innovation management through an applied system of indicators
suitable for monitoring at the university and sector levels.

During the analytical stage, an applied system of indicators was developed,
structured according to the logic of ‘management mechanisms — processes —
measurable results. Methodologically, the selection of indicators is based on an
expanded interpretation of innovation and the rules for measuring innovation
activity (Oslo Manual) (OECD/Eurostat, 2018), as well as on the framework for
assessing entrepreneurial/innovative universities (HEInnovate country review
approach) (OECD, 2022).

To ensure that the system of indicators is comparable with the reality of the
sector, it is ‘linked’ to the basic parameters of the environment:

Scale of the sector: at the beginning of the 2024-2025 academic year, there were
113 higher education institutions in Kazakhstan, with a total of 624,500 students.

Scientific resource base: domestic RandD expenditure in 2023 increased from
121.6 to 172.6 billion tenge, with the science intensity of GDP at 0.14% (an increase
of 0.02 percentage points).

The role of the higher education sector in RandD: in 2023, domestic expenditure
on research and development amounted to 172,585.9 million tenge, of which the
higher professional education sector accounted for 68,338.3 million tenge (i.e. a
significant share of total expenditure is concentrated in the university segment).

RandD structure (skew towards research): in 2023, fundamental research
accounted for 47,914 million tenge, applied research for 112,271 million tenge,
and experimental design work for 12,401 million tenge; The low share of RandD,
at 7.2%, is highlighted separately.

Dependence on state funding: According to national analytics, the share of the
state budget in total RandD expenditure in 2023 was 74.8%, while the share of own
funds fell to 16% (the lowest in a decade).
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Scientific ‘density’: in 2023, the number of people employed in RandD is
estimated at 23.7 per 10,000 people employed in the economy (engagement

indicator).

These parameters set the ‘boundaries’ for interpretation: with low science
intensity and a high share of state funding, the key management objective is not
only to increase volumes, but also to improve transfer and implementation returns
(including increasing the share of RandD and commercialisation results).

Table 1 — System of indicators for managing innovation at the university (applied framework

linked to data)

Block

Indicators (what is
captured)

Metric / unit of
measurement

Example of
“sectoral anchoring”
(Kazakhstan)

Typical sources

Strategy and | existence of an binary (0/1); the national development
governance |innovation strategy/ |availability framework is already | strategies/
roadmap; KPIs of KPIs (list/ defined by the plans, internal
and monitoring matrix); reporting |2023-2029 Concept, |regulations,
framework; frequency implying the need for |annual reports
IP policy; “education—science—
commercialization innovation” KPIs at
regulations the university level
(Adilet)
Resources | research staff; headcount; internal RandD Bureau of
and capacity | infrastructure presence of expenditures in 2023: | National
(labs/centers); structures (0/1); 172.6 billion KZT; Statistics
presence of a TTO/ | funding volume | RandD intensity: (BNS), National
commercialization | (million KZT); 0.14% of GDP; higher | Science Report,
office; RandD funding shares education sector: university
funding (%) 68,338.3 million KZT |reporting
Processes RandD portfolio; number of in the aggregated
and joint projects with | projects; contract | commercialization project registries,
partnerships | industry/public volume (million | ecosystem, operator- | operator/
sector; acceleration/ | KZT); number level metrics are university
incubation; grant of partners; measurable: JSC reports, official
application support; |number of startup |“Science Fund” websites
commercialization | programs reported 155 projects
projects in 2022 (as a proxy
for commercialization
market scale)
Outputs and | publications/ counts; revenues | structure of internal bibliometric
outcomes citations; patents/ (million KZT); RandD expenditures | sources, patent
applications; shares (%) (2023): experimental | databases,
licenses/IP revenues; development = 12,401 | financial/
contract-based million KZT and 7.2% | management
RandD; spin-ofts/ (indicator of a weak | reporting
startups; share “implementation”
of experimental component)
development
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The indicator framework is based on the Oslo Manual (OECD/Eurostat, 2018)
and HEInnovate/OECD approaches to assessing entrepreneurial universities
(OECD, 2022), with empirical reference to the parameters of science and higher
education in Kazakhstan (BNS/national analytics).

The indicator system allows for the diagnosis not of the ‘level of innovation in
general,” but of the point of managerial gap. For example, with resource growth
(172.6 billion tenge in domestic RandD expenditure in 2023) and a high share
of public funding (74.8%), the issue of converting research into implementation
becomes critical, which is empirically reflected in the low share of RandD (7.2%)
and the need to strengthen transfer processes and partnerships.

The previously developed system of innovation management indicators (Table
1), based on the logic of “management mechanisms — processes — measurable
results”, provides a tool for measuring and comparing universities. However,
in the context of the Kazakhstani sector, which is characterised by significant
institutional heterogeneity (at the beginning of the 20242025 academic year, there
were 113 higher education institutions and 624,500 students), the application of
indicators requires an interpretative framework that explains why identical formal
management elements (e.g., the existence of a strategy or a specialised department)
lead to different results. In addition, the macro context of science reinforces the
importance of organisational configurations: in 2023, internal RandD expenditure
amounted to 172,585.9 million tenge, with the higher professional education sector
accumulating 68,338.3 million tenge, and the share of budget financing in total
expenditure reaching 83.4%. At the same time, the share of experimental design
work (EDW) in the structure of RandD in 2023 was only 7.2%, while applied
research accounted for 65.1% and fundamental research for 27.8%. This structure
indicates a systemic problem of converting research into an ‘implementation circuit,’
which makes the university's management model a critical factor in innovation
performance.

In this regard, a typology of three stable ‘ideal types’ of innovation management
models is used to interpret indicators and diagnose management gaps. The typology
was derived by comparing management decisions (structure, regulations, incentives,
infrastructure) with the logic of ‘university-industry-state’ interaction (Etzkowitz
and Leydesdorff, 2000) and the determinants of organisational innovation
(Damanpour, 1991; Crossan and Apaydin, 2010). At the same time, ‘ideal types’ do
not exclude mixed configurations: a particular university may combine elements
of several models, but the typology is useful as a diagnostic tool for selecting
directions of institutional development.

797 @ ® &



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS

1.2026

Table 2 — Typology of innovation management models in universities

Model Managerial logic Strengths Risks / constraints
Administrative— Dominance of procedures  Formal “Metric-driven”
regulatory and reporting; innovation  controllability; basic =~ management;

institutionalized as institutionalization; fragmentation of
a formal “direction” reproducibility of initiatives; low conversion

within the organizational
structure; KPIs are
predominantly quantitative

control processes

of research into transfer/
commercialization

Project—network

Governance through an
RandD and partnerships
portfolio; project offices/
consortia; focus on grants

Higher applied
relevance of research;
stronger linkages
with industry and

Dependence on external
funding; gap between
projects and long-term
strategy; overload from

and collaborative projects  the public sector; “project reporting”
expanded project
management
capabilities
Entrepreneurial- Innovation integrated asa  Faster knowledge/ Risk of goal conflicts
platform cross-cutting management technology transfer;  (academic vs commercial);
function; developed TTOs/ diversification of high requirements for
incubators/accelerators; revenue streams; IP policy maturity,
IP policy and transfer institutionalization of competencies, and ethical
business processes; the “third mission” standards

flexible incentive
mechanisms

Administrative and regulatory model — this model is formed in an institutional
environment where a high share of budget financing (83.4% in 2023) reinforces
the role of compliance, reporting and formal enforcement of regulations. In the
indicative profile (Table 1), this model is primarily reflected in the ‘Strategy and
Management’ block: the existence of strategies/roadmaps, regulatory provisions,
distribution of powers and formal KPIs. However, in the ‘Processes and
Partnerships’ block, there is often insufficient “integration” of the project cycle
with external cooperation and transfer mechanisms, and in the ‘Results and Effects’
block, the emphasis shifts towards outputs (publications, reporting indicators) with
weak dynamics of outcomes/ impact (income from IP, licences, implementation).
Empirically, a systemic symptom of this profile is a low share of RandD (7.2% in
the RandD structure in 2023), which indicates a lack of implementation and weak
conversion of research into developments and technological solutions.

An important limitation of the model is related to the risk of ‘metric behaviour’:
the management system optimises indicators that are easier to measure and present
in reports, which can reduce long-term innovation returns and the quality of
interaction with industry (Perkmann et al., 2013). As a result, innovations remain
institutionally ‘prescribed’ but do not translate into a sustainable transfer chain in
organisational terms.

The project-network model is characterised by a shift in the management focus
to the ‘Processes and Partnerships’ block: project offices are formed, the RandD
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portfolio is managed, and cooperative ties are strengthened (consortia, joint projects,
contractual research). In terms of the Triple Helix, this means strengthening practices
of joint knowledge and decision-making, where the university acts not only as a
research centre but also as a partner in development and implementation (Etzkowitz
and Leydesdorff, 2000). At the indicator level, such a model usually demonstrates
an increase in the number of external projects and contracts, greater involvement
of industrial partners, and expansion of funding sources in the portfolio structure.

The key risk is the ‘project-strategy’ gap: external grant and contract cycles can
form a portfolio that is poorly aligned with the university's long-term priorities. This
leads to a ‘project mosaic’ effect, where the organisational capacity to reproduce
results after external funding ends is limited. Given that the higher education sector
accumulates 68,338.3 million tenge in internal RandD costs, the sustainability of
the project-network model becomes fundamental: without institutionalising transfer
processes and competencies, project activity does not guarantee growth in the share
of RandD and commercialisation.

The entrepreneurial platform model assumes that innovation is organised
as an end-to-end management system that combines strategy, project cycle,
infrastructure, transfer and incentives. In the indicative framework, this model is
characterised by a high level of maturity in three areas: “Resources and Potential”
(TTO, incubators/accelerators, IP competencies), ‘Processes and Partnerships’
(commercialisation pipeline, application/patenting/licensing support, spin-off
support), and ‘Results and Effects’ (licences, IP revenues, contractual RandD,
sustainable innovative products). In practical terms, the model aims to increase the
share of ‘implementation’ results, which is particularly relevant given the low share
of RandD (7.2% in 2023).

The limitations of this model are due to the high complexity of management: it
requires mature intellectual property policies, technology brokerage competencies,
legal and financial expertise, as well as a motivation system that does not undermine
academic goals. In the absence of these conditions, the entrepreneurial agenda
can lead either to imitation (formal structures without results) or to a conflict
of incentives and a redistribution of resources to the detriment of the quality of
education and research (OECD, 2022).

Thus, the proposed typology acts as a ‘bridge’ between the indicative system
(Table 1) and the interpretation of results in the Kazakh context: given the significant
scale of the sector (113 universities; 624,500 students) and the important role of
universities in RandD (68.3 billion tenge), it is the management configuration that
determines the ability to translate resources and projects into implementation and
impact, which is particularly noticeable against the backdrop of the low share of
RandD (7.2%).

The proposed typology (administrative-regulatory; project-network;
entrepreneurial-platform) provides an analytical framework for explaining why the
same formal elements (e.g., the existence of a strategy or department) yield different
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innovative returns. This is particularly significant for Kazakhstan, where the higher
education sector is large and institutionally heterogeneous: at the beginning of the
2024-2025 academic year, there were 113 higher education institutions, with a total
of 624,500 students and 37,599 teachers.

At the same time, macroeconomic indicators point to a bottleneck in the
implementation cycle: in 2023, domestic RandD expenditure amounted to 172,585.9
million tenge, with the higher education sector accounting for 68,338.3 million
tenge. In the structure of RandD funding, the share of budget funds, according to
BNS data, reached 83.4% (in 2023), with a sharp decrease in the share of scientific
organisations' own funds to 7.3%. In the structure of types of research, the share
of RandD in 2023 was 7.2% (with applied research accounting for 65.1% and
fundamental research for 27.8%).

These figures set the backdrop: with high dependence on budget funding
and a low share of RandD, the effectiveness of university innovations is largely
determined by the management configuration that ensures the conversion of
research into development, implementation, and economic/social effects.

Table 3 — Management gaps by model (diagnosis by indicator blocks)

Model Where the chain  Typical managerial symptom Observed systemic
“breaks” (Table 1) projection (Kazakhstan)
Administrative— | Strategy/ KPIs and reporting dominate | Risk of “metric-driven”
regulatory governance — over portfolio management, |management: outputs exist,
processes 1P, and transfer but outcomes/impact are

weaker; at the national level-
low share of experimental

development (7.2%)
Project—network | Processes/ Project portfolio expands, Dependence on external
partnerships — but a “gap” persists between | funding cycles, given the
sustainable effects | projects and long-term high share of public budget
strategy/infrastructure in RandD funding sources
(83.4%)
Entrepreneurial— | Resources/capacity | TTO/incubator structures Sustained improvement
platform — transfer exist, but competencies, I[P | in implementation returns
competencies procedures, and incentives | requires a shift toward
are insufficient experimental development

and commercialization
(given the current 7.2%
share of experimental
development)

1) Administrative-regulatory model: the gap between ‘formal institutionalisation
— implementation results. In this configuration, innovations are enshrined in
regulations and organisational structures (departments/responsible parties/plans),
which ensures manageability and compliance with external requirements. However,
a key gap arises in the transition from ‘having rules’ to ‘working processes’ (RandD
portfolio, commercialisation funnel, partnership cooperation). In a situation where
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RandD funding sources are predominantly budgetary (83.4% of budget funds in
2023), it is natural to strengthen reporting logic and focus on indicators that are
easier to formalise.

This model institutionally ‘produces’ outputs (publications, reporting KPIs),
but often does not provide systematic growth in outcomes/impact, which is
conceptually consistent with the problem of the low share of RandD (as a proxy for
the implementation circuit) - 7.2% in 2023.

2) Project-network model: the gap between ‘project portfolio — reproducible
innovative capacity’. The project-network configuration strengthens the block of
processes and partnerships: the university builds up its RandD portfolio, cooperation
with industry and government structures, and participation in consortia. At the same
time, the central risk is the lack of sustainable reproducibility of results: if project
activity is not ‘embedded’ in strategy, infrastructure and incentives, the effects
remain local and end with the funding cycle.

For Kazakhstan, this risk is exacerbated by the funding structure (the
dominance of the budget in sources), which makes universities more sensitive to
changes in conditions and programme priorities. Consequently, in this model, the
key management objective is not the growth in the number of projects as such,
but portfolio logic: prioritisation, technology roadmaps, institutionalization of
partnerships and a shift to measuring outcomes/impact.

3) Entrepreneurial platform model: the gap between ‘infrastructure availability
— transfer competence maturity’. The entrepreneurial platform model assumes an
end-to-end system: IP policy, TTOs/incubators, acceleration, spin-off incentives,
flexible motivation mechanisms focused on implementation. However, in real
institutional conditions, the key constraint is competence maturity: legal and patent
expertise, technology brokerage, skills in packaging developments, negotiating
with industry, risk management and conflicts of interest.

That is why the presence of infrastructure alone does not guarantee growth in
implementation returns, and the strategic criterion for success for Kazakhstan as
a whole is an increase in the share of RandD and ‘built-in’ transfer against the
backdrop of its current value of 7.2%.

The typology and gap map can only be correctly interpreted within the existing
institutional framework: the strategic guidelines are set out in the 2023-2029
Concept, and the rules and mechanisms for scientific and technological activity
are enshrined in the Law on Science and Technology Policy (adopted on 1 July
2024). External databases record its entry into force on 1 September 2024, which
should be taken into account when comparing the dynamics of ‘before/after’ for
any regulatory-sensitive indicators (including commercialization).

Discussion. The results presented (institutional framework — system of
indicators — typology of models — gap map) allow us to move from describing
the innovation agenda to explaining the mechanisms of innovation management
in Kazakh universities. In the logic of institutional analysis, the key conclusion
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is that the effectiveness of innovation in higher education is determined not by
the presence of individual elements (strategies, departments, centres), but by the
coherence of the chain: priorities and resources — management mechanisms —
transfer and partnership processes — outcomes/impact.

The empirical background recorded in national analytics sets the ‘threshold
conditions’ for university innovation management models. According to the
National Science Report (review of results for 2023), internal RandD expenditure
amounted to 172.6 billion tenge, and the science intensity of the economy was
0.14% of GDP. The structure of expenditure by type of work remains unbalanced
in favour of research, with a weak implementation component: the share of RandD
is 7.2%, while applied research accounts for 65.1% and fundamental research for
27.8%. In addition, the high share of budget financing in RandD sources (the report
reflects the dominant role of the state) objectively strengthens the regulatory and
reporting logic and increases the risks of ‘metric behaviour’ by organisations.

The scale of the system is also important for the higher education sector: at
the beginning of the 2024-2025 academic year, there were 113 higher education
institutions with 624,500 students. According to a more recent publication by the
National Statistical Service, at the beginning of the 2025-2026 academic year,
there were already 116 higher education institutions and 678,100 students, which
indicates an increase in the number of students and, consequently, an increase in
the burden on universities as institutions for training personnel and developing
innovation. In these conditions, the managerial effectiveness of innovations should
be assessed not ‘based on the fact of activity,” but on the ability of universities
to increase the share of implementation and economic and social impact, which
in terms of indicators is manifested in the growth of outcomes (contract RandD,
licensing, implementation) with quality control.

A comparison of the typology of models with the system of indicators (Table 1)
shows that models can be understood as trajectories of institutional maturity, where
the transition to a more effective configuration requires the elimination of specific
gaps.

The administrative and regulatory model is functional in conditions of high
regulatory burden and budgetary dominance, but its systemic risk is the ‘locking’
of management on procedural control and reporting. With this configuration, the
indicators for the ‘Strategy and Management’ block demonstrate formal development
(documents, KPIs), but the ‘Processes and Partnerships’ and especially ‘Results
and Effects’ blocks remain weaker. This directly correlates with the macro indicator
of a low share of RandD (7.2%), which is interpreted as an indicator of insufficient
conversion of research into development and implementation.

The project-network model is more consistent with the ‘university-industry-
state’ logic, as it shifts the focus to the project portfolio and external cooperation.
However, without embedding project activity in strategy, infrastructure and
incentives, the effect of project fragmentation arises: results are localised in

(0 O & 802




ISSN 1991-3494 1.2026

individual projects and are less likely to be replicated after external funding ends.
This is particularly sensitive in the Kazakh context: with the state dominating
RandD funding, the sustainability of innovation requires mechanisms that support
the continuity of the project cycle and the accumulation of competencies, rather
than just the fulfilment of short-term grant KPIs.

The entrepreneurial platform model potentially best meets the task of
strengthening the implementation cycle (growth of outcomes/impact), but it places
the highest demands on management quality: mature IP policy, professionalisation
of TTOs, technology brokerage competencies, appropriate incentives and control
of conflicts of interest. In the absence of these conditions, ‘platformness’ easily
degenerates into an imitation of infrastructure (centres/incubators ‘on paper’)
without sustainable commercialisation results - that is, the gap shifts to the area of
competence maturity.

The identified gaps should be rationally interpreted as tasks for adjusting
management mechanisms, rather than as a problem of ‘lack of activity.’

The gap between strategy and portfolio. The 2023-2029 concept sets targets, but
at the university level it is critical to ensure their implementation through a portfolio
of RandD and innovation, technology roadmaps, and clear priorities for resource
allocation. In practical terms, this means: (i) linking KPIs to the project portfolio
(not only publications, but also contracts and implementations); (ii) regularly
reviewing the portfolio based on criteria of scientific novelty, applicability, and
transfer potential.

1. The ‘research — implementation’ gap. The low share of RandD in the
RandD structure (7.2%) is a systemic signal of the need to strengthen the tools
for bringing developments to the application stage (proof-of-concept, piloting,
trial operation). At the management level, this requires formalising the transfer
‘funnel’ (from research results to development, then to implementation), as well
as expanding the partnership network with industry (joint laboratories, contract
RandD, consortia).

2. The ‘infrastructure — competencies’ gap. Even with TTOs and accelerators
in place, effectiveness depends on IP support and commercialisation competencies.
In Kazakhstan's legal field, the framework is set by the Law ‘On Science and
Technology Policy’ (adopted on 1 July 2024, effective from 1 September 2024),
which makes it particularly important to adjust procedures and roles in universities
to the new requirements.

3. Imbalance of metrics. In conditions of high accountability, there is an
increased risk of optimising simple indicators (outputs) at the expense of quality
and impact. To mitigate this risk, it is advisable to introduce a balanced monitoring
system (outputs + outcomes + impact) and restrictions on ‘metric behaviour’
(e.g., share standards for quality results: implementation, long-term partnerships,
demonstrable effect).

The substantive contribution of the results is that the proposed system of indicators
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and typology of models allows: (i) diagnosing the point of management gap; (ii)
selecting targeted development tools; (iii) comparing universities not by individual
metrics, but by management configurations. At the same time, limitations remain in
terms of the comparability of open data and the heterogeneity of reporting practices
between universities; therefore, further empirical verification requires standardised
data sets (on project portfolios, funding structures, commercialisation results) and
unified forms of information disclosure.

Conclusion. The study showed that innovation management in the higher
education system of the Republic of Kazakhstan is determined not only by the
presence of formal elements (strategies, departments, infrastructure), but above
all by the consistency of the management chain ‘priorities and resources —
management mechanisms — transfer and partnership processes — measurable
results and effects.” This logic is institutionally enshrined at the level of state
policy: the strategic outline is set by the ‘Concept for the Development of Higher
Education and Science for 2023-2029’, and the legal framework for scientific and
technological activities is set by the Law ‘On Science and Technological Policy’
(adopted on 1 July 2024; effective 1 September 2024).

The empirical context of the sector highlights the critical importance of the
managerial conversion of research into implementation. According to the National
Report on Science, domestic RandD expenditure in 2023 amounted to 172.6 billion
tenge, with a science intensity of 0.14% of GDP, and the structure of RandD is
characterised by a low share of experimental design work (7.2%) (with applied
research dominating). At the same time, the higher education sector is large
and growing: at the beginning of the 2024-2025 academic year, there were 113
universities with 624,500 students; and at the beginning of the 2025-2026 academic
year, there were 116 universities and 678,100 students. In these conditions, the
main criterion for effectiveness is the ability of universities to increase the share
of outcomes/impact (contract RandD, implementation, licensing, sustainable
partnerships) while maintaining the quality of scientific output.

A key methodological result of the work was the development of an applied
system of indicators, structured according to the logic of ‘management mechanisms
— processes — measurable results,” based on the Oslo Manual 2018 and approaches
to assessing entrepreneurial/innovative universities (HEInnovate country reviews).
Based on this framework, a typology of three ‘ideal types’ of innovation management
models (administrative-regulatory; project-network; entrepreneurial-platform) has
been proposed, allowing for the diagnosis of management gaps: (i) the dominance
of reporting and KPIs over transfer management; (ii) project fragmentation and
dependence on external funding cycles; (iii) the gap between the availability of
infrastructure and the maturity of commercialisation competencies.

The practical implications for Kazakhstan boil down to four areas of management
change. First, it is necessary to ‘stitch’ the strategy together with the RandD and
innovation portfolio through portfolio management, technology roadmaps, and KPIs
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focused not only on outputs but also on outcomes/impact. Second, it is necessary to
formalise and institutionalise the ‘transfer funnel’ (from research results to piloting/
RandD and implementation), which is particularly important given the low share of
RandD in the national RandD structure. Thirdly, the professionalisation of IP and
commercialisation (TTO competencies, technology brokerage, legal, patent and
financial expertise) is becoming a priority. Fourthly, the risk of ‘metric behaviour’
should be reduced through a balanced evaluation system and transparent criteria
for the quality of partnerships and implementations, which is in line with the
recommendations of international reviews on the development of the role of higher
education in research and innovation.

The limitations of the study are related to the heterogeneity of public reporting
by universities and the limited comparability of individual indicators, which
hinders causal interpretations and requires caution when assessing the effect of
regulatory changes that came into force on 1 September 2024. Promising areas for
further research include: the formation of a panel data array on universities (project
portfolio, funding structure, commercialisation results), conducting surveys of
management practices (interviews/questionnaires), and a quasi-experimental
assessment of the impact of new science and technology policy regulations on
transfer and implementation indicators in 2025-2027.
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