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Abstract

This paper provides a critical analysis of the commercialization of research in a developing 
country that is undertaking science and technology policy reforms with an emphasis on the 
shift from a science-push to an open innovation model. Research commercialization is pivotal 
for technological advancement, but many innovations fail to reach the market, falling into the 
so-called "Valley of Death." In Kazakhstan, recent reforms are aimed at overcoming this gap, 
but the persistence of traditional linear models presents considerable obstacles. Through 
document analysis and semi-structured interviews, this study explores the nature of these 
reforms and the barriers encountered by academia and industry in the commercialization 
process. Theoretically, the study makes a contribution by examining the challenges of shifting 
from linear innovation models to more complex systems approaches. The findings underscore 
the difficulty of this transformation in Kazakhstan, highlighting the legacy of the Soviet-era 
focus on science-push models and the insufficient capacity of local industry to absorb new 
knowledge. The paper argues that building an effective commercialization pathway requires 
substantial investment in research infrastructure, capacity building, and regulatory adjustments 
to facilitate stakeholder collaboration.
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1. INTRODUCTION

Research commercialization is a critical component of the innovation ecosystem, facilitating 
the transfer of technology from academic laboratories to industry. However, this journey is 
fraught with challenges. The term “Valley of Death” is often used to describe the numerous 
barriers that prevent promising ideas from reaching the market.[1], [2] While basic and partially 
applied research are heavily funded by governments, often leading to significant scientific 
discoveries, the subsequent transition to marketable products and services is less 
straightforward. For-profit organisations typically find it risky to invest in untested and 
emerging technologies, contributing to the "Valley of Death." To bridge this gap, governments 
and universities often allocate additional funding and resources, supporting business 
incubators, acceleration programs, and proof-of-concept projects.[3], [4] Venture capital also 
plays a crucial role in supporting deep-tech and R&D-based innovations.[5], [6]

While such elements of the innovation ecosystem are well-established in developed countries, 
developing countries frequently rely on technology imports while attempting to build their own 
innovation potential. This paper critically evaluates the innovation policy in Kazakhstan, a 
developing country undertaking significant reforms and dedicating resources to boost research 
commercialization, and explores the challenges faced in this process. The study contributes to 
the literature on innovation policy and research commercialization by exploring the 
transformation from a science-push to an open innovation model.

The debate between the science-push and demand-pull innovation models that started in the 
second half of the twentieth century has evolved into a systems approach in innovation policy 
that focused on interaction among stakeholders rather than linear process from basic research 
to the market [7], [8]. The initial triple helix model of cooperation among stakeholders 
(government, universities, and businesses) that can be viewed as part of systems approach has 
expanded into a quintuple helix model, incorporating civil society and environmental actors 
[9]. Another complementary model that focuses on the role of firms was proposed by 
Chesbrough [10, p. 43] and stipulates that “valuable ideas can come from inside or outside the 
company and can go to market from inside or outside the company as well”.

In presenting new Law on science and technology policy adopted in 2024, the Ministry of 
Science and Higher Education of Kazakhstan stressed the need for open model of science and 
innovation [11], [12].  However, policy-making practice often favours the implementation of 
linear models, such as science-push. The preference for the science-push model is particularly 
evident among university and research institutes’ administrators. The country had a robust 
scientific base under the Soviet Union, which followed a linear and planned approach to 
technology transfer from laboratories to industry. In this context, the shift towards open science 
and innovation model provides an avenue to explore the transformation process and the 
challenges and opportunities faced by developing countries in enhancing their innovation 
ecosystems.

While there is abundant literature on innovation systems and polices in developed countries, 
the policy, the lack of support from main actors is one of the barriers to conduct studies in 
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developing countries context though such studies are very important of cross country analysis 
[13]. Previous studies on research commercialisation in the context of Kazakhstan were based 
on university and faculty perspective [14], [15] or provided overview of policies and 
recommendations [16]. This paper provides the analysis of science and technology policy shift 
in the country and perspectives of government, universities distinguishing between academia 
and technology transfer offices (TTOs)  and businesses.

2. SURVEY OF LITERATURE AND THEORETICAL FRAMEWORK

Despite criticism from different fronts, the science-push linear model is striving due to its 
backing by standardized statistics and manuals used at OECD and national levels [7]. In this 
model, universities and research institutes play central role and innovation starts with basic 
research, progresses into applied research and development, and results in  production and 
diffusion [17], [18]. The studies have failed to identify sequential pattern that support science-
push model’s proposition that publication activities related to curiosity-driven basic research 
should form an initial bell-shaped curve, followed by a second curve representing patent 
activities linked to applied research and development, with market diffusion occurring after the 
patent cycle concludes [19]. 

The alternative explanation of innovation – demand pull model brought forward a fact that 
innovation is driven by need or demand with defence sector being primary driver [20]. In this 
model production problems or needs are understood by researchers to offer possible solutions 
thus coupling research with production (Martin and Willens as cited by Godin & Lane 2013). 
However, the model was criticised due to too broad definition of “demand” to be measured and 
failure to explain disruptive innovations [21]. Given such shortcoming, the demand-pull model 
was later incorporated into more holistic systems and interaction models [20].

The concept of National Innovation Systems (NIS) provides a framework to understand how 
nations organize and facilitate innovation through the interplay of various actors and 
institutions. Emerging in the late 1980s, the NIS framework was shaped by scholars such as 
Freeman [22], Lundvall [23] and Nelson [24], who highlighted the importance of 
interconnected networks that promote, nurture, and apply innovation for societal benefit. At its 
core, the NIS emphasizes the dynamic relationships among institutions like universities, 
research organizations, government bodies, and industries. These entities collaboratively 
influence a nation’s ability to foster technological advancements and address socio-economic 
challenges. The concept underlines the need for a conducive environment where resources, 
knowledge, and ideas flow freely, facilitating innovative outcomes that contribute to national 
competitiveness and development .

Early models, such as Sabato’s (1975) "Triangle Model," emphasized the government's central 
role in coordinating interactions among academia, industry, and public policy. However, as 
innovation systems evolved, there was growing recognition of the multi-dimensional 
relationships and the necessity of balanced collaboration among actors. These perspectives led 
to a broader understanding of how different nations configure their innovation systems, taking 
into account unique socio-economic and cultural factors, as well as cross-national comparisons.
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One of the most popular holistic systems approaches the Triple Helix model, introduced in the 
mid-1990s, highlights the synergy between the state, business, and universities and serves as a 
framework for analyzing innovation systems in their socio-economic and political 
contexts.[25], [26]  The model identifies three primary actors: economic entities, knowledge 
producers, and government institutions [26]. 

Over time, a Quadruple Helix was introduced to include civil society, mass media, creative 
industries, and public values, recognizing the growing role of societal actors in the innovation 
process [27]. This adaptation is a response to the growing awareness that innovation is not 
solely a matter of interaction between the state, academia, and industry but is also heavily 
shaped by social needs, cultural values, and public discourse.

With the increasing importance of environmental issues due to climate change and ecological 
risks, the Quintuple Helix was suggested in 2010, adding the environmental groups as a fifth 
actor [28]. The Quintuple Helix introduces an ecological perspective to the innovation 
framework, reflecting the recognition that environmental sustainability is no longer a 
peripheral concern but a central pillar of socio-economic development. The inclusion of natural 
environments emphasizes that innovation should not only drive economic growth and social 
welfare but must also contribute to sustainable practices [9]

Complementing the Triple Helix module that emphasizes the interaction among actors within 
their contexts, the Open Innovation model adopts firm-centric view and focuses on how this 
interaction can benefit innovation. Open Innovation is defined as “the use of purposive inflows 
and outflows of knowledge to accelerate internal innovation, and expand the markets for 
external use of innovation, respectively” [29]. Organizations can systematically seek, retain 
and utilize internal and external knowledge for continuous innovation [30]. The knowledge is 
more available these days due to open access policies, high mobility of academic staff between 
universities and industry and company campuses and labs on university premises. 

Gassmann and Enkel (2006) identify three types of cooperation processes in innovation: 
'Outside-In,' where external knowledge sources like customers, suppliers, and universities 
contribute to an enterprise's knowledge inflows; 'Inside-Out,' which involves external 
commercialization of internal knowledge such as new products or brands; and the 'Coupled-
Process,' which integrates both strategies through strategic alliances to meet market demands 
[31]. Open innovation model diverges from viewing industry as sole actor and regards 
knowledge generation as a holistic process, engaging a wide array of key actors and diverse 
sources of knowledge [32].

Despite the development in theory and practices of innovation, the science-push model, along 
with other linear approaches, continues to be highly regarded due to its premise of a clear and 
direct relationship between targeted policy measures, including funding research initiatives, 
and measurable results, such as the development of new products [18]. For example, the 
research on Russia shows persistence of Soviet legacy and mentality of state push for 
deployment of R&D to production [33]. In understanding science and technology related 
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policies in post-Soviet states, it is important to understand this mentality that serves as a barrier 
for switching from science-push to more holistic models of innovation.

3. METHODOLOGY 

This qualitative explorative study employs a combination of document analysis and semi-
structured interviews to address the following research questions: (1) What are the reforms 
being undertaken regarding research commercialization in Kazakhstan and the responses to 
these reforms? (2) What are the challenges in research commercialization as perceived by 
various stakeholders? The research design is informed by the need to explore complex 
institutional processes and stakeholder perspectives within the context of Kazakhstan's 
evolving science policy landscape.

3.1. Document Analysis

Document analysis was employed to provide a foundational understanding of the policy 
environment and contextual factors influencing research commercialization. The documents 
analyzed include national laws related to science policy, Ministry of Science and Higher 
Education orders, calls for grant applications, as well as published interviews and opinion 
pieces authored by policymakers, research administrators, and scholars. Additionally, global 
innovation index reports were included to provide insights into the broader context of 
Kazakhstan's innovation system. This approach allowed for triangulation of multiple data 
sources, enhancing the reliability and validity of the findings.

3.2. Qualitative Interviews

Semi-structured interviews were conducted to gain in-depth insights into the experiences and 
perspectives of key stakeholders involved in research commercialization. The interviews 
involved representatives from academia, industry, and university administrative staff 
responsible for technology commercialization. Participants were selected using purposive 
sampling, aimed at ensuring a diverse range of views and experiences related to 
commercialization efforts.

The interviews took place between January 2 and March 5, 2024, via the Zoom platform. 
Before each interview, participants were briefed on the study's objectives, their rights as 
participants, and the measures taken to ensure the confidentiality of their data. Informed 
consent was obtained from all participants, either verbally during the initial meeting or via 
email. All interviews were recorded with participants' permission to ensure accuracy, and 
recordings were subsequently transcribed for analysis.

3.3. Participants

The study participants were selected among three key groups: technology transfer office staff 
(TTO), business representatives (BUS), and scientists (SCI). This sample comprised:
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● Technology Transfer Office Staff (TTO): These individuals are responsible for 
coordinating and managing commercialization processes within their respective 
universities.

● Business Representatives (BUS): This group includes entrepreneurs and managers 
involved in innovation development and implementation within private companies.

● Scientists (SCI): This group consists of academic researchers and scientists who are 
actively engaged in research projects and their commercialization.

The information about participants is provided in table 1.

Table 1. Information about participants

3.4. Data Analysis

Data analysis was conducted using Dedoose software, which facilitated the coding and 
categorization of qualitative data. A thematic analysis approach was employed, whereby 
interview transcripts and documents were systematically coded to identify key themes, 
patterns, and variations in stakeholder perspectives. This process involved multiple rounds of 
coding, beginning with open coding to capture emerging themes, followed by axial coding to 
group related concepts. 

4. RESULTS

№ Role Position Organization

1 TTO Deputy Director of Technology Transfer Office Public University

2 BUS Entrepreneur and Innovation Development Manager Private Company

3 TTO Head of Technology Transfer Office Public University

4 TTO Deputy Director of Technology Transfer Office Public University 

5 TTO Vice-Rector for Commercialization Private University

6 BUS Company Management Private Manufacturing Company

7 SCI Scientist-Entrepreneur Startup

8 TTO Director of Technology Transfer Office Public University

9 SCI Project Manager, Professor Research Institute 

10 SCI Scientist Public University

11 SCI Lead Research Scientist Research Institute 

12 SCI Scientific Project Leader Public University

17 SCI Scientific Project Leader Public University

13 BUS Scientific Project Leader Private Company 

14 BUS Deputy for Science, Project Manager Private Company

15 BUS Company Director Private Company

16 BUS Technical Director Private Company

17 BUS Head of R&D Departments Private company

18 SCI Director of Research Institute Research Institute
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In the last three years, Kazakh government has been increasing funding for research and 
commercialisation and pushing forward reforms to increase impact from research. Alongside 
increase in funding of basic and applied research via three year grants from approximately two 
hundred thousand USD to four million USD per project, the government re-launched its grants 
for commercialisation of research.

The new Law on Science and Technology Policy resulted in merging previously separate Law 
on Science and Law on Commercialisation and introducing new measures to boost research 
commercialization. The reforms and the new legislation were presented by the Minister of 
Science and Higher Education as a milestone in switching from “the mobilization approach: 
… a Soviet closed model of science, where the focus is on closed research institutes and strong, 
well-prepared, cohesive teams with narrow specializations towards open model of science” 
[11]. 

Head of Science Committee of Kazakhstan, main body responsible for research policy and 
funding noted that “the main flaw of the existing model remains the predominance of 
fundamental and applied research (82%), while experimental design work accounts for only 
18%”. Government remains the main source of research funding (70%) which is at odds with 
the rations in developed countries where more than two-thirds of funding comes from private 
sector [34].

In the last two years, the government policy has shifted towards prioritizing the economic 
impact from research and based on President Tokayev’s call that “scientific projects need to 
address not only academic demands but also take into account the country's strategic 
development goals and the needs of the economy” [35]. In addressing this call, the government 
went step further to prioritize the needs of business enterprises. In answering the question of a 
Prime-Minister on what is being done to introducing new mechanisms for commercialization 
of research, the Minister of Science and Education stated: 

"Now we no longer ask scientists for relevant topics and directions for scientific research. 
Instead, we go to the production sector, study and gather specific technological problems 
that require scientific input to solve. In other words, it will be the production sector that sets 
the tasks for the scientific community."

This shift was complemented by introducing new requirements into the call for grant 
application for financing basic and applied research. All the application should state the current 
technology readiness level (TRL) and the TRL to be achieved as a result of project 
implementation. In addition the call issued in September 2024 required listing the Science 
Committee as one of the patent owners in application for patents received as a results of 
research financed through the government grants. The Committee mentioned the need for 
making the patents work and a notice from the Supreme Audit Chamber of the Republic of 
Kazakhstan as a rationale for such initiative (communication from the Committee 
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representative during Zoom meeting with scholars).1 Additionally, the winners of grants in 
applied projects were required to publish one article based on input from industry in 
multidisciplinary journals. 

Although the scholarly community welcomed the introduction of the new law and recent 
reforms, there was backlash against radical changes, such as the government's collection of 
business needs and the requirement for publications to align with these needs. In an article 
published in major state newspaper, Director of the National Center for Complex Processing 
of Mineral Raw Materials noted that science should not turn into a factory laboratory and 
government should avoid using research funding to solve problems of private business [36]. 
The Young Researchers Alliance and Council of Young Researchers of the National Academy 
of Science have also raised their concerns about issues in the call for grants regarding patents 
and publications. 

In extreme cases, as outlined above, the government and the scholarly community are working 
to find compromises. However, the overall research policy environment is shifting towards 
higher expectations for applied research, commercialization, and enhanced university-industry 
collaboration. A new tax incentive scheme is currently being developed to encourage 
businesses to invest in research and development.

Given the historical dominance of a state-sponsored science-push model, building a national 
innovation system based on the principles of open innovation and collaboration among 
government, academia, and industry remains challenging. One of the key challenges is the 
bureaucracy’s inclination to pursue transformation through push policies rather than investing 
in long-term solutions, such as rebuilding R&D capacity that has been eroded over more than 
two decades of underfunding, and strengthening institutions that support start-ups and 
entrepreneurship—efforts that require coordination across multiple ministries. There are also 
persistent expectations among some established scholars and research administrators that the 
government should formulate technical specifications and finance programs aimed at 
establishing new factories [37]. 

In the following section, we present findings from our interviews on the barriers that hinder the 
transformation towards an open innovation model for the commercialization of research.

4.1. Barriers for open innovation

Open innovation model is based on a premise that companies innovation comes both from 
internal and external sources and companies should seek for ideas outside of their boundaries. 
One of the main sources of knowledge are universities and research institutions that may share 
it through licensing, spin-offs and other channels. Close collaboration with companies provides 
universities with understanding of market needs and practical challenges that will improve real-
world application of academic research. This model requires close collaboration, networking 

1 Supreme Audit Chamber of the Republic of Kazakhstan and some members of Parliament raised concern of 
government financing research projects and having now ownership over the results of such project in the form of 
patents
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approach and building strategic alliances among universities and businesses. Its application in 
Kazakhstan faces some challenges outlined below.

4.1.1. Low interest of businesses in research commercialization

Many companies exhibit a reluctance to collaborate with academic institutions and researchers 
for innovation. This hesitancy often stems from a perception of high risk and uncertainty 
associated with investing in unproven technologies. There are also individual factors such as 
top management’s interest in innovation. As put by one of the participants in company top 
management: 

“If, let’s say, in a board of directors consisting of five people, at least one person clearly 
understands the goals, tasks, and processes [related to innovation], they will be able to 
convince the other five to act within a certain risk appetite, allocate funds or efforts to this 
thing [collaboration with scholars].”(Participant 16)

Businesses may prioritize immediate profitability over long-term innovation. Given the low 
levels of property right protections2, high interest rates (base rate as of September 2024 is 
14.25%) and high inflation (20.7% in 2023) long term investments in high risk innovation 
projects without government support is less likely. Scholar and TTO officers have difficulty in 
finding co-financing partners to apply for commercialization grants:

“[when approached to co-finance the project] many people in the business sector would 
disagree with that because, at first glance, it's not profitable for them. In three years, the 
money they invested will not bring profits due to inflation; that money will essentially 
disappear. It's more profitable for them to invest that money into an already existing product 
right now.” (Participant 4)

4.1.2. Low of absorptive capacity of companies

Another critical barrier is the limited absorptive capacity of local enterprises. Many 
Kazakhstani companies lack the necessary expertise and skills to adopt and implement new 
technologies developed through scientific research. Particularly there is a shortage of qualified 
engineers and technical personnel capable of bridging the gap between academic research and 
industrial application. As indicated by participant from business sector “in the field of 
industrial automation and industry overall, there is generally a weak competence among 
Kazakhstani specialists” (Participant 2). The government acknowledges this issue and 
addresses it by allocating higher proportion of government scholarships for tertiary education 
for engineering and technology related majors. 

The participants from companies with R&D departments indicated that their priority in 
cooperation with universities is procurement of qualified graduates, particularly engineers. 
There is a tendency to bring ready to use technology and use catch-up strategies rather than 

2 Kazakhstan ranks 74th according to International Property Right Index 2023 
https://www.internationalpropertyrightsindex.org/
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investing into in-house technology development. Some companies participating in 
commercialization grants scheme aimed to build internal R&D capacity through establishing 
labs and training personnel as part of the project. 

According to Knowledge absorption indicators of Global Innovation Index (GII) data for 
Kazakhstan, the country is 83rd  place on intellectual property payments as percentage of total 
trade and data for research talent in businesses is not available. However, the rankings are 
higher for the imports of high-tech as percentage of total trade (52nd place).

4.1.3. Bureaucracy in universities and mistrust

Open innovation is associated with less hierarchical structures and decentralisation in 
organisations.3 However, public universities in Kazakhstan with large science faculties are 
highly centralised organisations with hierarchical structures. Rectors are powerful figures with 
limited degree of decision making delegated to deans and middle manager in administrative 
departments. TTOs are part of hierarchical structure and usually are in form of departments 
under a vice-rector for research or in some case under the director of a research office. 

Interview participants from academia, TTOs and business all expresses their frustration with 
bureaucratic hurdles within universities. One of the problems of vertical control based cultures 
is the number of people involved in the process of decision making. Such processes as signing 
of the contract between university and the company or simply sending the scholar for the 
business trip or conference as part of the project may involve many departments before it is 
signed off by the Rector. The number of people and department involved can be measured by 
signatures required. AS put by one participant with extensive administrative experience:

"Recently, I met [representative of regional public university], and they say that we are 
reducing...[bureaucratic barriers]. They have 12 signatures. [names another public 
university] the lecturer also says that we only have 11 signatures left"(Participant 18)

Low speed of decision making and necessity to negotiate with various department within 
university often with conflicting interests demotivates scholars and interested business partners 
in dealing with technology transfer and research commercialisations.  

"We know that when collaborating with businesses, quick decisions are necessary: a quick 
signature, a quick stamp, make a decision, issue an invoice, stamp it, and move on. But when 
we have to wait for the rector's signature, sometimes we have to wait until they return from 
a trip. Such situations also complicate and slow down the process of interaction with our 
business partners."(Participant 3)

Some companies eager to apply for commercialisation grants but frustrated by previous 
experience partnering with universities decided to switch to working with accredited scholars 

3 Büschgens, T., Bausch, A., & Balkin, D. B. (2013). Organizational culture and innovation: A meta‐analytic 
review. Journal of product innovation management, 30(4), 763-781.
Rangus, K., & Slavec, A. (2017). The interplay of decentralization, employee involvement and absorptive capacity 
on firms' innovation and business performance. Technological Forecasting and Social Change, 120, 195-203.
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in their applications. "We have worked with individual [accredited] scholars as well as 
universities, and it's quicker with individual scholars” (Participant 6)

According to the commercialisation grant requirements companies have to partner with 
research organisation, including universities, or individual that have research accreditation. 

4.1.4. Absence of platforms for connecting

There is a lack of platforms that bring stakeholders together. Businesses and scholars often meet 
at forums organized by government agencies or universities. However, these meetings mostly 
feature a few guest speakers and presentations by a small number of scholars, and they fail to 
focus on networking. One of the participants suggested that “these meetings should be precisely 
targeted, I think, perhaps even without any kind of initial welcoming speeches from the leaders” 
(Participant 1).

Such forums rarely include any pre-forum matching activities, and organizers often select a 
handful of promising projects that are presented on multiple platforms. One of the participants 
noted that he saw the same people at many forums he attended in different cities, which was 
also noticed by other attendees.

Managers of a company that wanted to cooperate with scholars for commercialization projects 
spent more than a month searching through publications, thesis databases, and contacting 
university research offices in order to find scholars who might be interested in their idea. 
Several participants from business and academia indicated the need for an online platform that 
hosts both the needs of companies and solutions by scholars. 

“There is not enough information points [Online platforms] where ideas or problems are 
presented. That is, for scientists and businesspeople to come together, it was necessary for 
scientists to be informed about the business people's problems, and for businesspeople to 
learn about the scientists' achievements.” (Participant 10)

4.1.5. Insufficient IP portfolio and TTO competencies

Participants from companies and Technology Transfer Offices (TTOs) frequently cited the 
poor quality of research organizations' intellectual property (IP) portfolios as a significant 
challenge. Kazakhstani research organizations have accumulated a relatively large number of 
patents for inventions (43rd in the Global Innovation Index) and utility models (10th in the 
Global Innovation Index). Many patents are obtained as part of government research grants, 
which often require patents as an obligatory output. Consequently, scholars tend to apply for 
utility patents due to the faster procedures and lower threshold for novelty, primarily to fulfill 
grant requirements promptly. Interview participants frequently used the phrase "we all know 
how patents are received in Kazakhstan," reflecting a general lack of trust in the novelty and 
quality of these patents.

The commercialization potential of the IP portfolio is further hampered by insufficient 
academia-industry collaboration during the early stages of technology development. There is 
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a prevalent tendency to develop technologies without substantial involvement from business 
partners, relying instead on government commercialization funding to advance these 
technologies to the market. One academic participant reported initiating a production line as 
part of a commercialization project with limited market research, no business partners, 
minimal business expertise, and no support from the technology transfer office. Another 
participant noted that it is common practice not to involve business partners due to their lack 
of interest or trust, and that business partners are often brought in only to formally fulfill grant 
requirements, which have recently been updated to include co-financing from companies.

Challenges associated with the IP portfolio are exacerbated by a lack of competencies among 
TTO staff in assessing the market potential of technologies. Interviews with TTO personnel 
indicated that most had prior experience in university administration rather than business 
development or commercialization. Since most TTOs were established less than a decade ago 
and are largely staffed by administrative personnel, interviewees emphasized the need for 
training focused on business skills to enhance their capacity to effectively support technology 
transfer and commercialization initiatives. 

5. DISCUSSION AND CONCLUSION

Across the globe, policymakers have increasingly favored the "technology push" model, 
attracted by its straightforward rationale and the economic justification of addressing market 
failures through public investment in research and development (R&D). However, prioritizing 
research funding without concurrently supporting other innovation-related activities often leads 
to unmet expectations. Consequently, researchers frequently face criticism for not delivering 
the anticipated outcomes. [17].

Since the 1990s, scholars in Kazakhstan have experienced over two decades of chronic 
underfunding for research. As research grant funding has increased in recent years, 
expectations for scholars have also risen. Policymakers have noted that the majority of these 
funds are being allocated to basic research. This challenge is not unique to Kazakhstan; in 
Russia, investments in research and development (R&D) and technology transfer within 
agricultural research organizations (RTOs) have similarly been redirected toward basic 
research, diminishing the applied research component of these RTOs. [38].

In 2023, the Ministry of Science and Higher Education of Kazakhstan shifted government 
policy from broadly supporting research to prioritizing commercialization. Although this shift 
has been highly praised by members of parliament and the media, in the context of limited 
research capacity, it may restrict the anticipated positive effects of funding. The results indicate 
that the government is leaning towards supporting demand-pull and open innovation 
approaches. This is evident in initiatives such as collecting problems from businesses for 
scholars to address, increasing R&D funding, and providing additional incentives for applied 
research within grant schemes.

Universities and research institutes are important sources of knowledge and competence, 
contributing to enterprises' knowledge inflows within the open innovation model [31].. 
However, given the challenges related to the quality of intellectual property (IP) in Kazakhstani 

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=5143475

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed



universities, further investment is needed in research infrastructure and basic research to build 
the capacity of research organizations to generate and transfer knowledge to companies.

There are also structural issues related to the private sector. Previous research shows that firms 
with more open innovation strategies and strong absorptive capacity are more inclined to 
engage specialist knowledge providers, including universities and research institutions [39], 
[40], [41]. Interview participants from technology transfer offices (TTOs), the academic 
community, and industry highlighted the limited interest and absorptive capacity of local 
companies. For representatives of large manufacturing firms, collaboration with universities 
primarily focused on training engineers rather than pursuing innovation opportunities, driven 
by an acute shortage of technical personnel.

This paper contributes to the scholarly literature on science and innovation policy by exploring 
the ongoing reforms in Kazakhstan in this domain. Transformation towards an open innovation 
model requires investment in research infrastructure, human capital, regulatory frameworks, 
and attention to institutions such as contract enforcement and property protection. 
Governments in developing countries should avoid attempting to force transformation simply 
by collecting demands from industry and imposing them on academia to push 
commercialization efforts. The issues identified through interviews indicate the need to build 
an ecosystem and introduce structural and organizational-level changes that support the 
translation of research. Some key recommendations for policymakers in countries with similar 
contexts are as follows:

 Further invest into research infrastructure for basic and applied research to increase the 
portfolio of intellectual property available for commercialisation;

 Introduce tax incentives and work with business associations to motivate businesses to 
work with local researchers;

 Provide capacity building funding alongside research and commercialisation grants to 
support business development and entrepreneurship training for TTOs, scholars and 
innovation brokers;

 Engage in Public-Private partnerships to create online and offline platforms for 
improving collaboration among stakeholders in research commercialisation;

 Improve regulatory environment and increase confidence of private investors to involve 
venture capital in commercialisation initiatives;

 Introduce organisational changes to public universities that will lead to decentralisation 
and greater autonomy for technology transfer offices.

It is important to assess current capacity of research organisations in order to increase the 
effectiveness of commercialisation funding and other government polices in this area. Open 
innovation model is firm-centric and emphasizes knowledge exchange. In developing countries 
with limited business-ready IP portfolio and weak innovative and entrepreneurial culture within 
universities and research institutions, the focus should be on capacity building. 
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