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Abstract

This research is defined as a study regarding on structured and systematized of existing literature review of the intersection between
intellectual property management, management and technology transfer offices (TTOs). It takes a deeper look at requirements within
universities, scientific institutions and the business environment should be interconnected with each other. The literature review shows that
TTOs have control over the process of knowledge transfer and they have contributed to improving the efficiency of the use of production and
human resources. In this paper, authors proposed the methodological tools based on methodology model, which identified success factors
for using project management in TTO between two countries - Kazakhstan and Spain. Further, we used methodology is focused on solving
the problems of quantitative analysis based on the use of primary data, which allowed us to reach a huge number of respondents without any
restrictions, and secondary data from statistical database. Findings and results are summarized at the end of article show that Kazakhstan is
following the path of the Spanish experience. However, Kazakhstan can become more successful in commercializing scientific technologies
and transferring knowledge and technologies. In turn, Spain can use the data from our analysis to work on barriers and improve the activities

of TTOs.
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1. Introduction

Todaydeveloped countriesthatareactively developingdue
to important components are science, research and scientific
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institutions. Intellectual property management creates its
own problems and difficulties. Digital technologies, on the
one hand, contribute to the acceleration of economic and
scientific-technical development of the human community,
and on the other hand, serve as a tool for increasing
competition and competition between them. In the context
of the information revolution, globalization is synonymous
with the interpenetration and merging of economies under
the pressure of increasingly intense competition and the
acceleration of scientific and technological progress as the
world moves towards digital solutions to most problems,
the sphere of intellectual property management systems is
developing.

The main motivation for any research and development
activities carried out at the national and international levels
is to create more data and contribute to the development of
the economy. This can be achieved through interaction or
collaboration between the business world and academia.
Technology transfer offices (TTOs) are created to develop
such cooperation. TTO development is a growing area of
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both academic research and practice (Aldridge & Audretsch,
2010; Huyghe & Knockaert, 2015). For example, American
universities have started to create TTO to support the
commercialization of research (Bertha, 1996). This trend
has spread internationally and caused the success of many
American universities.

In developed countries, such centers established with
EU funds. In developing countries, such as Kazakhstan,
these centers haven’t yet been formed, but there are
prerequisites for their formation and development. However,
many countries have an important problem is the further
development of TTO, as foreign experience shows the need
for these centers, on the one hand, and the question of their
future funding, on the other.

Thus, universities, scientific institutions and the business
environment should be in close interconnection with each
other. This process is the integration of education, science
and business, or the search for talent, the exchange of
information and students, the commercialization of scientific
results. The environment involved in this process is called
TTO (Bigliardi, Galati, Marolla, & Verbano, 2015), which
are part of universities or research institutes.

The exchange of experience and information becomes
the main way to solve many problems. One such example
is the project management knowledge base. This science is
a squeeze of the best ways and methods to implement new
ideas. Still, one of the first users and teachers are universities
and related organizations. It is for universities that a special
methodology is created for project management, as well as
for all other areas of activity (Trilling & Ginevri, 2017). This
document shows the relationship of project management
with the educational process.

Looking on the above, it is clear that TTOs have control
over the process of knowledge transfer and is crucial for
the application of research results. Further, our study will
discuss the issue of studying the essence of TTO as an
auxiliary tool.

One of the fundamental reasons for funding research
at universities is that it will be profitable. However, the
effectiveness of universities ‘use of relevant research results
may be significantly questioned. We believe that universities,
research institutes and TTO should use a strategic approach
when dealing with issues of obtaining commercial value.
Thus, the main goal of TTO is to help research products
reach their commercial potential.

Generally, in this scientific research, we tried to study
the experience of developed and developing countries. We
decided to conduct a comparative analysis of two countries
- Kazakhstan and Spain. Since they had similar starting
conditions at the beginning of commercialization of scientific
research. The approach of the selected European country,
i.e. Spain, which is one of the countries that built research
centers and worked independently in connection with

existing support, the criteria for software solutions can be
evaluated along with the context and funding opportunities.
The chosen topic wasn’t considered as an independent
scientific research. Despite the existence of many studies on
this issue, this study currently remains poorly studied. The
relevant theoretical framework is discussed in section 2.
The methodology of this approach is discussed in section 3:
the research area and sources, data extraction processes, and
source data used for the survey of research activities. Section
4 presents the results obtained from the analysis. Section 5
provides the authors’ considerations conclude the article.

2. Literature Review

The main goal of TTOs is to help any research product
reach its potential and focus on intellectual performance. The
development of new companies and licensing of intellectual
content are seen as the main ways to commercialize research.
The scientific literature related to TTO generally deals with
licensing and patenting, while spin-offs are becoming ways
that are more significant in which commercialization can be
achieved (Bertha, 1996; Siegel & Wright, 2007). However,
TTOs play an important role in the learning process, and
these universities can be developed in order to systematize,
create, accumulate and disseminate academic knowledge so
that new users can use it in practice (Aldridge & Audretsch,
2010; Huyghe & Knockaert, 2015). Further, Caldera and
Debande noted that the transfer of knowledge between the
university, the science institute and TTO would have better
performance by the interconnected nature of the work
(Caldera & Debande, 2010). In another scientific study, it
was shown that technology transfer refers to the transfer of
scientific and technical knowledge and experience for the
provision of scientific and technical services, the application
of technological processes and the production of products
(Kireyeva, Abilkayir, & Tsoy, 2018). However, there are
also differences, which are that some authors understand the
process of technology transfer as the transfer of information
about innovation up to its commercialization, that is, directly
link this process to the mandatory extraction of profit, while
others believe that the transfer of technology does not
necessarily entail profit (mainly this applies to environmental
technologies).

Traditionally, there are three main groups of technologies:
production process technologies (process technologies),
product technologies (product technologies) and management
technologies (management technologies). They can be
supplemented by resource-saving technologies, consumption
technologies, information and other technologies that are
becoming increasingly important in the modern world.
Technology transfer ensures the interconnection of science
and production, with a special place being taken by
technology transfer offices as part of state scientific and
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educational organizations (Graff, Heiman, & Zilberman,
2002). A variety of names - technology transfer centers
(offices), licensing or patenting offices (departments), etc.
Their main function is to provide participants in innovation
processes with all the necessary services to realize their
potential and develop innovative opportunities.

By identifying three types of TTO with different aims and
different models. It is need to highlight, the first group spin-
offs enjoy active involvement from TTOs (Berbegal, Ribeiro,
& Sanchez, 2015). In these spin-offs, academic entrepreneurs
work closely with TTOs, receiving personalized assistance
during technological development, business start-up, and the
initial stages of business operations. The second group spin-
offs operate under license agreements. In the third group,
TTO or university holds equity in the spin-off. By holding
a financial stake in the spin-off, the university bears a risk.
Our empirical study also compares TTO types in Kazakhstan
and Spain. In Spain,TTOs work on the principle of the
first type, receiving support from the initiation of projects
to the implementation of spin-off companies. However,
Kazakhstan’s TTOs still work with license agreements
and patents, which is the second type. This is a big gap:
Kazakhstan’s science does not reach the implementation of
scientific results in the real sector of the economy.

In several studies, the authors described the
commercialization of their inventions. Some researchers
believe that work experience, publications, and attitudes to
open science related to patenting behavior (Huang, Feeney &
Welch, 2011). At the time, Lawson described that researchers
with public funding are more likely to get patents compared
to researchers with private funding (Lawson, 2013). Other
researchers believe that the distribution of fees between
the inventor and the department is an important factor for
increasing patent activity in universities (Baldini, 2010).

Some scholars note that it is important to use a fairly
simplified perspective when describing how the integration
of education, science, and business is managed by different
types of universities (Potluri, Lee, Khan, & Vali, 2012;
Phillips, Nestor, Beach & Heitman, 2018). For example,
scientific institutions play a leading role at the national level.
Universities play an important role in building a business,
without negative impacts (environmental, economic, etc.) on
society (Bigliardi, Galati, Marolla, & Verbano, 2015).

Many developed countries, such as the EU, the US, and
the Republic of Korea, are focusing on other actions. For
example, TTOs in these countries used to improve results,
such as introducing hours for consulting, focusing more on
the growth of the researcher, creating a patent culture, shifting
the focus from basic to applied research, and proper policies
in the integration of education, science and business (Chen &
Kenney, 2007). As a result, in these countries, the following
factors have influenced the development of TTOs: the
increasing role of intellectual, information, organizational,

and managerial resources; the consideration of the human
being as the main, determining and inexhaustible factor of
economic growth.

European TTOs suggest that universities should attract
outstanding researchers, professional staff, provide material
and financial resources, and develop it infrastructures that
facilitate cooperation between universities and industry
(Algieri, Aquinom, & Succurro, 2011). Further, other
researchers show a positive relationship between the speed
of innovation and the success of TTOs in the US (Allan,
Kistler, Lowe, Dunn, McGowan, & Whitcher, 2008;
Aldridge & Audretsch, 2010; Huyghe & Knockaert, 2015).
This is in terms of revenue from licensing and creating
new businesses. Since the United States is a pioneer of
integration of education, science and business. The resources
and competence of the TTO, in turn, influence the speed
of innovation, as they speed up the process of matching
inventive inventions and industrial commercialization.

The most interesting thing is that in China, the government
requires foreign firms to conduct research in order to learn
from their experience. Therefore, Chinese private sector
firms were able to “absorb” the advanced technologies of
foreign firms. This feature of the international transfer of
management technologies is one of the key problems.

Lindner and Wald proposed an interesting solution to
address the issue of knowledge management and transfer.
They created a model for organizing an integration project
(Lindner & Wald, 2011). Innovation cannot flourish without
reliable integration management systems. According to
the system proposed by Lindner and Wald, the project
management process is divided into a list of criteria that can
then be measured. These are, in fact, success factors that help
ensure the creation of decent management practices.

The concept of sustainability is also much studied in
project management. Sustainable project management is
considered in the works (Sabini, Muzio, & Alderman, 2019;
Aarseth, Ahola, Aaltonen, Okland, & Andersen, 2016).
This area remains fragmented, undermining sustainable and
consistent development.

Implementing innovative products through project
management is one of the new topics in project management.
Successful introduction of new products to the market is
the lifeblood of most organizations. Nevertheless, it is a
complex and difficult task, of the total products presented,
almost 90% have not reached their business goals. It is
difficult to predict why some new products are successful
and most are not. Knowledge management, where learning
based on projects, faces many challenges (Bresnen,
Edelman, Newell, Scarbrough, & Swan, 2003; Kireyeva,
Lakhonin, & Kalymbekova, 2019; Lee & Xuan, 2019).
Because the projects differ significantly from each other. In
project management, Kamara has developed a structure that
is related to the business structure in universities (Kamara,
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Anumbab, & Carrillob, 2002). The focus is on business
drivers for practical understanding of the knowledge used
in the research.

Project management and innovation are similar. Since
the project itself has a new idea or innovative ideas. In
project management research, there is a tendency to equate a
project with an innovative organization (Lenfle, 2008). This
link between projects and innovation has been established
through research on key factors of innovation success. In
innovative organizations, there is an excessive focus on
project execution and management methods, planning,
scheduling, cost control, etc. However, many studies don’t
mention project management as a tool for highlighting
innovation.

Balachandra and Friar identified project management
factors that can indicate the success or failure of R&D
projects and the introduction of new products (Balachandra
& Friar, 1997). Since the list of factors is very long, they
stopped at the main ones. The project management factors
such as the role of the project manager, quality management,
risk management, and stakeholder management were
identified. In other studies use project management tools
in universities such as enterprise resource planning system
(Shakkah, Alageel, Alfageeh, & Budiarto, 2016).

Certain scientists highlighted the fact is that universities
may have few research results worth commercializing,
particularly due to the embryonic nature of the technology,
which may require significant further modifications (Marozau
& Guerrero, 2016; Belitski, Aginskaja, & Marozau, 2019).
Thus, real problems for TTOs in Kazakhstan in the context
of the post-soviet are faced with a high level of university
bureaucracy and lack of economic motivation among
employees. In addition, TTOs for the commercialization of
inventions have a lack of financial resources for independent
marketing of technologies, lack of freedom in decision-
making on obtaining a patent, lack of participation of
industry and networks. Many areas have explored to solve
these problems, and there are proposals for real integration
(Sabden, 2018).

According to the literature review, it should be
concluded that the properties of TTOs as structures are
the determining factors in choosing the form of transfer
of management technologies. In addition, the transfer of
advanced management methods contributes to improving
the efficiency of the use of production and human resources,
contributes to the growth of the competitiveness of national
producers, which is becoming especially relevant in the
globalized world economy. In Kazakhstan, as in many
the CIS countries, there is a clear contradiction between
relatively advanced production technologies that can be
obtained through international scientific, technical and
industrial exchange (ii.e. existence backward management
technologies). This contradiction is caused by a number of

factors, but first of all by the historically established and
dominant administrative and command management system
after soviet-union reforms.

Generally, we found differences in contingent preferences
for ways to commercialize. In addition to patenting, licensing,
and commercialization, TTOs sometimes use different ways
to transfer technology around the world. Thus, we found
out that TTO management technologies have the following
features:

(1) Scientific and technical achievements are unique.
They cannot be commercialized by themselves (as
is the case with goods in material production).

(2) The acquisition of scientific knowledge and
especially its materialization in new technology
is characterized by a high degree of uncertainty,
technical and economic risk.

(3) Creating innovative products using intellectual
property management is one of the new topics in
management. This feature of scientific and technical
knowledge and management technologies reflects
their property as public goods, namely the property
of non-competition in consumption.

(4) Management technologies in TTO, as well as
scientific and technical knowledge, tend to “absorb”
advanced technologies of foreign firms, as in China.

It should be taken into account that in Kazakhstan there is
a clear contradiction between relatively advanced production
technologies that can be obtained through international
exchange, and existing backward management technologies.
A number of factors, but first - the historically established
and dominant for many decades administrative and command
management system, causes this contradiction. Based on this
assumption, we decided that the initial diagnostic algorithm
should be based on methodological assessments, which have
a quantitative basis by assessing of the efficiency TTOs in
Management. This study is one of the scientific papers that
analyze the state of project management, compare developed
and developing countries (Spain and Kazakhstan) on the use
of scientific results in the real economy, as well as to identify
positive aspects and barriers.

In this regard, the problems of transfer of advanced
management technologies, their implementation in practice
and their significance for the host economy are becoming
more and more theoretical and practical understanding in the
modern scientific literature. We discussed the peer-reviewed
literature in the field of the project management, research
organizations and their regulation in the light of numerous
recent publications on a variety of strategies used by many
in practice. In addition, we are trying to make a small
scientific contribution, but a growing stream of literature that
constructively criticizes the current view of TTO and how to
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manage and use them in the process of integration. All this
once again confirms the relevance of this scientific research.

3. Research Methods

The methodological basis of this research was the
achievements of world and domestic economic science,
other related branches of scientific knowledge, the results of
scientific and practical publications and expert surveys on
the development of TTO. We used a systematic approach to
research the state of technology from the point of view in the
field of patenting and management, as well as an academic
view of how TTO should be managed. This study was
conducted based on a systematic approach that is very often
used in our research (Satpayeva, Kireyeva, Kenzhegulova,
& Yermekbayeva, 2020). In addition, the methodological
approach will be based on a set of systematic reviews of
scientific articles from three main databases: Emerald Insight,
Web of Science and Scopus. All literature in the field of
business Economics research in databases was searched for
transfer technology offices (“technology transfer center”) or
incubator (“science park”) and management project. To find
the connection between universities, science and business it
will be need to find a set of indicators that will be related to
dimension activities TTOs in Kazakhstan and Span.

In this study, we decided to conduct a comparative analysis
oftwo countries - Kazakhstan and Spain. Since they had similar
starting conditions at the beginning of commercialization of
scientific research. The approach of the selected European
country, i.e. Spain, which is one of the countries that built
research centers and worked independently in connection
with existing support, the criteria for software solutions can be
evaluated along with the context and funding opportunities.
The technological science of Spain was influenced by the
American scientific and inventive environment, which is
also influenced by the post-soviet system in Kazakhstan. In
addition, the Polytechnic University of Valencia with their
TTOs (IDEAS UPV) and spin-off companies selected from it
agreed to conduct a survey.

Because of the search, we offer preliminary analysis in
several stages:

(1) General economic picture. Before showing the
results of an empirical study of the integration
process in Spain and Kazakhstan, they decided
to compare the overall economic picture (John,
Khan, Raeside, & White, 2007; Saunders, Lewis, &
Thornhill, 2009). To compare the integration process
of education, science and business of two countries:
Spain and Kazakhstan, we turned to the information
site of the World Economic Forum, which every
year conducts an analytical report on countries

around the world. The report is divided into pillars,
of which we selected the 12th about innovations,
because: first, it is during the creation of innovations
that the data work together three areas, this can be
seen by the names of the columns.

(2) Empirical part of the study. In the empirical part, we
developed a model for an integration project, based
on the work (Lindner & Wald, 2011). In this model,
factors were identified for project management
that affect the integration process. Lindner’s work
is intended to transfer knowledge, in our case it
is the transfer of knowledge, scientific results and
technology in general. Few changes have been made
to the Lindner model, we have combined the ICT
system and the project management culture, since
the ICT system is a project management tool and
is used through the project management culture.
Without a culture of communication, for example,
it is difficult to understand a person not from the
project environment. We also added the resource
factor, which is divided into financial, human
and infrastructure. All of these types of resources
are managed in project management (Trilling &
Ginevri, 2017). The study was conducted through
interviews and after they distributed a pre-prepared
questionnaire, where there were statements on the
Likert scale.

Features of the proposed methodology contains a
comprehensive system of characteristics indicators. Based
on international differences in the integration of universities
with businesses, we use the Likert scale method. We
integrate the hypothesis about factors of organization and
structure, resources, ICT systems and culture into a model
aimed at explaining the effectiveness of TTO. The figure 1
measurement methodology model differs from other models
in that it aims to identify success factors for using project
management in TTO (see Figure 1).

The proposed methodology contains a complex system
of characteristics indicators. The measurement methodology
model offers to measure the success factors of scientific
project implementations. Thus, to develop the research
model, we rely on the work (Lindner & Wald, 2011) and other
studies described above. We put all the formal processes
and structures of TTO to the category “Organization and
processes” and “Resources”. Further, “ICT systems” include
all systems to support TTO processes. The third category
of factors covers informal aspects, such as organization
culture, informal communication, leadership, and social
capital. These categories correspond to general research on
technology transfer. We assumed that factors directly affect
the success of commercialization of scientific projects, as
well as the interdependence between factors that exist. Our
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Figure 1: Methodology model, which identified success factors for using project management in TTO

model aims to explain the effectiveness of TTO management
as a dependent variable. TTO efficiency is the perceived
adequacy of generating, storing, searching, and transferring
research to the business domain.

Below is a questionnaire that we used to conduct an
online survey, which allowed us to reach a huge number of
respondents without any restrictions, which related to the
location of participants (see Table 1).

The survey respondents were top managers of spin-off
companies, project managers integrating universities with a
business structure, as well as organizers of the integration
process between the scientific and business spheres of
Kazakhstan and Spain.

Hypotheses statement - in this study, we assumed that
factors directly affect the success of commercialization of
scientific projects, as well as the interdependence between
factors that exist. We analyzed and evaluated indicators with
using the Likert scale. Each hypothesis corresponds to a
score from 1 (absolutely wrong) to 5 (absolutely true), etc.
(Vonglao, 2017). The data obtained are grouped by factors.
Top managers of three integrated parties attended the survey:

professors and researchers working with research projects
on commercialization in universities; certified PM managers
who train and advise private firms and companies (integrate);
private organizations that conduct research, are engaged in
the introduction of their developments on the market. The
survey participants were selected by careful selection: which
should be related to the integration of science, education and
the business environment.

For the survey, a manager was selected based on the
convenience approach. The questionnaire was filled an
online survey and out via e-mail. It should be noted here that
managers chose this method as the most convenient option.
If feedback is needed, then the most effective way is face-to-
face interview (John, Khan, Raeside, & White, 2007).

We analyzed the results of the survey using our model.
The analysis involved 21 managers from Spain and 43
managers from Kazakhstan. To obtain the average number,
the following formula of arithmetic mean value was used. In
particular, when statistical processing of economic indicators
X = (x1, x2, ..., xn) is most often used, the arithmetic mean
value of the partial indicators xi:
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Table 1: Sample - Basic survey of questioner

No. Statement 1172 (3|4]|5

HC 1 | Scientific work passes

only through projects.

HC 2 | There are projects
integrated with business
implemented in

companies.

HC 3 | The number of
scientific projects in the
organization is more than

five.

HC 4 | All projects are funded by

private companies.

HC 5 | Undergraduates and
doctoral students are

involved in projects.

HC 6 | There is support from the
state for the integration
of universities and

companies.

HC 7 | The organization has
a common information

system.

HC 8 | Project management
standards are used in

scientific projects.

HC 9 | The rules for selecting

projects are clear and fair.

HC 10 | There is a difference
between integration and

conventional projects.

HC 11 | Project reporting is
prepared for the Ministry
of Education and Science
of the Republic of
Kazakhstan, the university

administration.

x:%z;xlzi(xlﬁ.&xn)

where:
X — the arithmetic mean value of partial indicators
n — the number of partial indicators in the sample

x1, X2, xn — the geometric mean of several positive real
numbers, is a number that can be replaced by each of these
numbers so that their product does not change.

Generally, the proposed methodology is focused on
solving the problems of quantitative analysis based on the
use of primary and secondary data. The information received
will allow to get complete, reliable and timely information
about current processes related to the use of TTO.

It should be concluded that the proposed methodological
tools offer a model for organizing an integration project.
Thus, the developed methodological tools will allow to
conduct a reliable and formalized analysis in order to get a
real picture in Kazakhstan and Spain.

4. Analysis and Results

The experience of many countries shows the need for
state financial support for TTO, especially in countries
where research organizations are mainly state-owned, such
as developing countries such as Kazakhstan, Russia, Belarus,
etc. During analyzing of the literature review in the field of
the management experience in the field of TTO, we decided
to focuses on those countries that have not only achieved
significant results in the implementation of scientific and
technical achievements, but also had the opportunity to
obtain reliable and formalized data. Generally, we have
implemented a systematic (integrated) approach in our
work. This approach allows us to develop a structure that
corresponds to the tasks of universities for technology
transfer, with the need to analyze the role of the resulting
TTO configuration.

Further, the comparative analysis of innovations in Spain
and Kazakhstan is shown separately in Figure 2.

It is should be noted that innovation is in last place
among other indicators in both countries. Figure 2 shows
the difference between the innovative indicators in Spain
and Kazakhstan. We chose indicators such as innovative
ability, quality of scientific results and the company’s
costs of research and development differ greatly. Thus,
there is a big gap between European and Central Asian in
innovations. Similarly, the indicators of the two countries
as state purchases of advanced technological products,
and the presence of scientists and engineers are nearby.
Kazakhstan’s indicators show a big step for innovation,
acquiring technological products on a par with Spain. This
circumstance is a good prerequisite for working to eliminate
existing internal and external barriers to the new conditions
for organizing research based on technology transfer.
Cooperation between universities and industry in the field
of R&D, patent applications diverge, as evidenced by an
analysis of the process of integration of universities with
business. This will be described in detail in the next section.

We analyzed the results of the survey using our model.
The analysis involved 21 managers from Spain and 43
managers from Kazakhstan. The results presented in
Figure 3.
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Figure 2: Comparative analysis of innovations in Kazakhstan and Spain, 2015-2019
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Figure 3: The obtained results of the basic survey
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Generally, the results a study of two countries on selected
indicators are presented. The results of the study include the
responses of participants in the integration process survey,
which are ranked by the model and formula presented by us.
The results for factors and hypotheses are described below.

As we described earlier, the data obtained are grouped
by factors. Table 2 shows the results of survey in Spain (see
Table 2).

It should be noted that the high figure is that of control
over integration activities. It can be highlighted that the
success of the Spanish TTOs is in the continuous monitoring
of the integration process itself to the end of the chain.
Nevertheless, the project culture for all its requirements has
not yet been included. By improving this indicator, you can
speed up and optimize the process. Table 3 shows the results
of survey in Kazakhstan (see Table 3).

According to the presented data, it is clear that
infrastructure is a high indicator, which is the most
encouraging indicator for managers of Kazakhstan’s TTO.
Moreover, the lowest indicator of project culture is the same

Table 2: The obtained results of survey in Spain

Spain #1 | #2 | #3.. | Average

Maturity PM methodology 4,04
Control over integration 5 5 5 4,71
activities

Institualization of portfolio 3 4 4 3,71
integration

Finance management 5 5 5 4,19
Human resource 4 4 3 3,81
Infrastructure 5 5 5 4,66
Communication system 5 5 5 4,43
Project culture 3 3 3 3,24

Table 3: The obtained results of survey in Kazakhstan

Spain #1 | #2 | #3.. | Average

Maturity PM methodology 2 3 3 3,12
Control over integration 2 2 2 1,93
activities

Institualization of portfolio 3 2 2 2,81
integration

Finance management 2 2 2 2,72
Human resource 3 3 3 3,32
Infrastructure 2 2 2 2,42
Communication system 1 1 1 1,51
Project culture 2 3 3 3,12

as for Spain. Although the digital values are much lower.
This proves that project managers in both countries are not
yet successful users of project management tools.

We studied the efficiency of maintenance in Kazakhstan
and Spainusing the model of integration project organizations,
which we have sharpened for analysis. The model includes
the main factors such as organization and process, resources,
culture and ICT - systems. Below, the analysis is described
by factors that relate to our model:

Organization and process. Maturity PM methodology
in the Spanish TTO, the use of the principles of project
management is clearly present, evidence of the training and
certificates passed by him. Nevertheless, they could not name
the standard used. According to the survey, PM methodology
is at an average level (4,0) compared to other factors. The
results of Kazakhstan are much lower (2,1), due to the fact
that Kazakhstan TTO haven’t required the standards of PM.

Control over integration activities. The indicator of this
factor is the highest of Spain — 4,7. The Kazakhstan indicator
is also one of the highest among Kazakhstan factors — 3,1,
after the “infrastructure” factor. It is proved that managers
are confident in their work to control the integration activities
of organizations. The integration process of the three arecas
is pronounced in the Spanish TTO than in Kazakhstan. In
Kazakhstan, the situation is different: education and science
realizes its innovative potential through the state.

Institualization of portfolio integration. This factor
combines PM principles with the integration process. In
Kazakhstan, the indicators of this factor takes the penultimate
place after the project culture — 1,9. In Spain, the same
situation, only the figure is much higher — 3,7.

Resources. Financing in Spain takes place through a
variety of sources: state grants, university investment in
science, and the promotion of a business structure. In case
of cooperation with the business sector, profit is divided
between shares. What improves the survey results — 4,1,
compared with Kazakhstan — 2,8. In Kazakhstan, the profit
from the innovative activities of universities, as there is
no reporting on income. Firstly, Kazakhstani universities
use state grants, and secondly, according to the laws of the
Republic of Kazakhstan, innovative activity is exempted
from taxes for three years.

Human resources. In Kazakhstan, recruitment is the
usual invitation of employees to work. Only scientists
choose the scope of their research. The exact way to attract
businesspersons to university science hasn’t been developed.
The project manager himself becomes the chief scientist. In
Spain, TTO and university employees are invited as other
employees. However, the manager who works in the TTO
between the university and the company must be from
the university. For example, a university graduate who
has experience in entrepreneurship, or is competent in
management and marketing.
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Infrastructure. One of the highest rates in both countries
among other factors is infrastructure. This explains that
the survey participants are much more satisfied with the
infrastructure than with other factors. According to the
survey, it is clear that Kazakhstan is far behind Spanish
universities in infrastructure. This is where the question of
financing comes up automatically. The source of funding in
Kazakhstan is mainly only the state.

Culture and ICT systems. The universities and technical
and technical education integrated in the project culture,
which we surveyed. They use the communication analytical
tools of the PM, but they do not use the vocabulary of the
PM, which can to improve the skills of project management.
Communication systems are PM tools; according to the
survey, Kazakhstan 2,4 and Spain 4,4 gain good points.
Nevertheless, the design culture has the lowest rates
Kazakhstan 1,5 and Spain 3,2. This is because project
management is not widespread in both countries.

It should be conclude that the indicators of all factors
in Spain and Kazakhstan are similar. However, only the
indicator of developing country is much lower. However,
we seen that the performance of communication systems
of portfolio integration in Spain is much higher than in
Kazakhstan.

Based on the obtained results, we can conclude that
Kazakhstan is following the path of the Spanish experience.
However, Kazakhstan can become more successful in
commercializing scientific technologies and transferring
knowledge and technologies. In turn, Spain can use the
data from our analysis to work on barriers and improve the
activities of TTOs.

5. Conclusions

The world is rapidly moving towards transforming itself
into an economy of new knowledge. Be it the developed or
developing countries, the importance of intellectual property
protection has never been more evident than now. As the
world moves forward in this environment, more and more
of our actions are informed and shaped by how knowledge
can be commercialized and can make a profit. According
to the literature review, it becomes obvious that special
attention is required to solve fundamentally important issues
related to the analysis of the prospects for realizing the
advantages of the TTOs. It is clear that TTOs have control
over the process of knowledge transfer and is crucial for the
application of research results. It should be noted that the
problems of transfer of advanced management technologies,
their implementation in practice and their significance for
the host economy are getting more and more theoretical and
practical understanding in the scientific literature. Based on
the conducted research, the following conclusions can be
drawn.

Firstly, an important area of international cooperation
for developing countries is the transfer of not only the
latest production technologies, but also related management
technologies. It should be taken into account that in
Kazakhstan there is a clear contradiction between relatively
advanced production technologies that can be obtained
through international exchange, and existing backward
management technologies. A number of factors, but first -
the historically established and dominant for many decades
administrative and command management system, causes
this contradiction.

Secondly, the process of technology transfer is
quite complex, consisting of many different types of
objects (subsystems and elements). In this regard, the
proposed methodology contains a complex system of
characteristics indicators. In addition, the methodological
basis of this research was the achievements of world and
domestic economic science, other related branches of
scientific knowledge, the results of scientific and practical
publications and expert surveys on the development of
TTO. The methodology is focused on solving the problems
of quantitative analysis based on the use of primary and
secondary data. The information received will allow to get
complete, reliable and timely information about current
processes related to the use of TTO. It should be concluded
that the proposed methodological tools offer a model for
organizing an integration project.

Thirdly, successful technology transfer up to the stage
of product commercialization involves a constant multi-
level exchange of information. Based on international
differences in the integration of universities with businesses,
we use the Likert scale method. We integrate the hypothesis
about factors of organization and structure, resources, ICT
systems and culture into a model aimed at explaining the
effectiveness of TTO. Further, we decided to focuses on
those countries that have not only achieved significant
results in the implementation of scientific and technical
achievements, but also had the opportunity to obtain reliable
and formalized data.

In this study, we decided to conduct a comparative
analysis of two countries - Kazakhstan and Spain. Since
they had similar starting conditions at the beginning of
commercialization of scientific research. It should be
conclude that the indicators of all factors in Spain and
Kazakhstan are similar. Based on the obtained results, we
can conclude that Kazakhstan is following the path of the
Spanish experience.

The process of integrating education, science and
business is different in each country. The analysis shows how
the integration process is going on in Spain and Kazakhstan.
Each country has its advantages and disadvantages. The
great advantage of Spain is that there is a real connection
with business, which Kazakhstan has not yet reached. Spain
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considers it a drawback that it is not proactive, as at the
beginning of the creation of the TTO, to increase the list of
partners. It is important to highlighted that the reasons for
mistrust, unwillingness of Kazakhstan or foreign companies
to work with universities. This question may serve as a
continuation of the study in the future studies.
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