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Abstract—Evaluating the effectiveness of research activities is one of the top-
ical issues in the higher education system. Despite this, studies on the extensive 
assessment of research units’ outputs at the university are rare. The main goals of 
this study are (1) the development of a comprehensive methodology for assessing 
the research performance of the units; (2) testing this methodology to compare 
the performance indicators of 37 research institutes and centers. Both quantitative 
and qualitative research methods were applied in this study. Research results can 
be beneficiary for government bodies, allowing them to make decisions about 
the allocation or reallocation of funding and top management in higher education 
for benchmarking and internal performance evaluation of research institutes and 
centers. This article contributes to the theoretical basis of research performance 
evaluation at HEIs and puts forward a step-by-step methodology.
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1	 Introduction

The role of performance measurement in research evaluation has increased in recent 
years. Despite this, studies on the comprehensive assessment of the effectiveness of 
research units at the university are rare.

Most of the literature is devoted to different ways of evaluating research results in 
terms of publication, the introduction of new bibliometric indicators, comparing sys-
tems based on peer review with systems based on bibliometrics, etc. [1–6].

The use of expert review procedures is the most common model [7] and many coun-
tries have introduced their performance-based funding models. The Swedish model, 
along with those implemented in Poland, the Slovak Republic, and Belgium, uses arti-
cle citations as one of the main inputs, while Denmark, Finland, and Norway use the 
number of publications [8]. In many countries (USA, UK, Italy, and Australia) special 
assessment systems have been developed and they are constantly being improved and 
adapted to the requirements of the times [9].

However, there is a distinct lack of empirical research that analyzes how research-
ers deal with demands for accountability [7], [10]. Research assessment systems are 
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applied at the national, regional, and institutional levels, but very little is known about 
their impact on research practice. Therefore, we aim to contribute to the discussion 
of relationships between various research results and focus on the evaluation of the 
activities of research units in terms of relevance, effectiveness, cost-effectiveness, 
innovativeness, and potential for commercialization.

The main goals of this study are (1) the development of a comprehensive methodology 
for assessing the research performance of the units; (2) testing this methodology to 
compare the performance indicators of 37 research units.

Such results can be beneficiary for government bodies, allowing them to make deci-
sions about the allocation or reallocation of funding, and top management in higher 
education for benchmarking and internal performance evaluation.

2	 Literature review

Today, innovation is becoming the main driver of economic growth and a determin-
ing factor in the competitiveness of modern firms [11], regions and countries. As the 
experience of economically developed countries shows, the basis of a country’s com-
petitiveness is its ability to generate new knowledge and effectively transform it into 
innovations demanded by the economy and society. The traditional roles of universities, 
as knowledge producers and disseminators, are now being reconsidered. Universities 
have new responsibilities in transforming knowledge generated by researchers in the 
creation of value for socio-economic development [12].

Large amounts of public research funding in universities obligate the latter to 
regularly evaluate the efficiency of research activities. It will let distribute financial 
resources according to achieved performance and efficiency. However, from the univer-
sities’ point of view, the efficiency of research activities should take into consideration 
not only economic and commercial effects but also scientific potential, the creation of 
new knowledge and knowledge dissemination.

In the last two decades, a growing number of publications have investigated the 
efficiency of university research. The majority of research is focused on technology and 
knowledge transfer efficiency or commercialization efficiency [13–17]. The literature 
review has shown that there are several approaches to assessing the effectiveness of 
research activities of universities.

2.1	 A commercial approach to evaluating the effectiveness of research 
activities

Most of the research on evaluating the effectiveness of research activities has 
been carried out in the example of developed countries. In these countries, universi-
ties have long been harmoniously integrated into the innovation system and play the 
role of not only education, training, and research center, but also directly involved in 
the implementation and commercialization of research results. This is reflected in the 
methods of evaluating the effectiveness of research activities. In the studies carried 
out on the example of developed countries, the income from license agreements, the 
number of new companies created, their growth rates (company size: average number 
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of employees, sales volume, turnover growth rates), the number of patents are used as 
indicators of commercialization efficiency of research results [18–21]. All these indi-
cators directly reflect the practical impact of applying research results. However, this is 
only a commercial result. It is worth remembering that the purpose of research activ-
ities at universities is not always obtaining a commercial effect. Some of the studies 
are fundamental and their results cannot be commercialized even in the medium term. 
Moreover, developed countries have an enhanced infrastructure that allows them to 
efficiently generate income from research results permanently in the form of licensing 
agreements, start-up companies, etc. As for developing countries, the system of com-
mercialization of research results is still being formed in these countries. Consequently, 
in developing countries, data on licensing revenues, the number of start-ups, and their 
growth rates are either absent or very insignificant. Therefore, the indicators of income 
from licensing agreements, the number of start-ups created, and their growth rates can-
not be used solely to assess the effectiveness of research activities due to the lack of 
such data.

2.2	 Approach depending on the assessment level

The existing approaches to evaluating the effectiveness of research activities are 
divided into two types, depending on the level of influence of research results. Within 
the framework of this classification, an assessment is distinguished at the micro level 
(at the level of the university) [22], [17], [21], the technology transfer office level [13], 
[14], [23] and at the macro level (at the scale of the national and regional economy [1], 
[24–27].

Roessner et al. [1] examined the economic impact of university licensing. Two esti-
mates of impacts were made. One measured the impact of university licensing on GDP, 
and the other its impact on other industries’ production (gross output) [1].

The purpose of this study is to evaluate the effectiveness of research activities at the 
university level. Evaluation at the macro level, at the levels of the company and tech-
nology transfer office, is beyond the scope of this study.

2.3	 Methodological approaches to evaluating the efficiency of research 
activities

Data envelopment analysis and stochastic frontier estimation
Some efficiency studies are based on a production function framework, where a 

frontier of efficient combinations of inputs and outputs is constructed empirically and an 
organizational unit’s technical inefficiency (inability to produce the maximum amount 
of output given one’s inputs, or inability to minimize the use of inputs given one’s out-
put) is measured in terms of distance from the frontier. Such a frontier can be estimated 
parametrically using stochastic frontier estimation [13, 14] or non-parametrically using 
data envelopment analysis (DEA) [16], [22], [28]. DEA measures the efficiencies for all 
organizational units simultaneously, a small change in a specific variable might change 
the efficiency results for all organizational units. In the absence or lack of data, this 
disadvantage of the DEA method can become critical. Moreover, these methods of 
evaluating efficiency are labor–intensive and time-consuming.
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2.4	 Performance-based university research evaluation systems

Citations and publication count as a measure of scientific contribution
Performance-based university research funding systems have been implemented 

in many European countries over the last few years [9]. The most common model is 
to use peer review procedures, but several countries have implemented metrics-based 
ex-post funding models, including Sweden. The Swedish model, together with the ones 
implemented in Poland, the Slovak Republic, and Flanders (in Belgium) uses citation 
to articles as one main input, while Denmark, Finland, and Norway use publication 
counts. Hammarfelt & de Rijcke [7], Andersen & Pallesen [29] also used the number of 
publications as an output of research activity.

Aksnes & Rip [30] also focus on the citation counts of articles and their correla-
tion with judgments of scientific contribution. In their study Aksnes & Rip show that 
the citation counts of the publications correspond reasonably well with the authors’ 
assessments of scientific contribution. Generally, citations proved to have the highest 
accuracy in identifying either major or minor contributions [30]. Haddow & Genoni [5] 
conversely supported the argument that citation data may not be the most appropriate 
method of assessing research output.

Some studies discussed the strengths and limitations of ‘metrics’ and peer review in 
large-scale evaluations of scholarly research performance [4, 3].

Citation and publications counts are indicators of scientific impact, contribution and 
productivity. But they cannot be used alone to evaluate the effectiveness of research 
activities. The effectiveness of research activity implies not only the formation of sci-
entific potential and scientific impact but also the creation of innovative potential and 
prerequisites for the commercialization of research results.

2.5	 Ranking and index research evaluation systems

Hicks [31] reviewed national ranking systems in the U.S. and Australia. The US 
ranking system collects information on the 48 variables. These variables concern 
institutional characteristics (i.e. total research expenditure, characteristics of library, 
childcare and health insurance availability, university housing for PhD students etc.); 
doctoral program characteristics (i.e. size, time to degree, financial support, facilities 
for PhD students, test scores, support provided, employment destinations etc.), and 
program faculty (size, demographics, awards, bibliometrics etc.). Also, three biblio-
metric variables are calculated: (1) % of faculty publishing, (2) publications/faculty, 
(3) citations/faculty. This ranking system is based on too many variables. As a result, it 
is cumbersome and complicated.

The Australian government evaluated the research in its universities using the 
Composite Index. This index was a formula at the university level. The formula 
calculated each university’s share of total research activity. The components of the 
formula were research funding—grants from the government, other public sectors, and 
industry—and outputs: number of publications and graduate degrees completed (MS 
and PhD’s) [31]. This index does not take into account the innovative potential in the 
form of patents and start-ups being created.
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Barker [2] in her study considered the evolution of the UK research evaluation system 
(The UK Research Assessment Exercise). This evaluation system is peer review-based 
resulting in quality ratings. Barker [2] concluded that RAE would soon be more heavily 
metrics-based for all subjects. The peer-review-based evaluation system is subjective 
as well as time-consuming. Consequently, it is not appropriate for a comprehensive 
evaluation of research activities.

Whitley & Gläser [8] discuss the major characteristics of national evaluation sys-
tems and how they differ between countries and over time and then considers the sorts 
of broad effects they are likely to have on research strategies and innovation.

Thus, a literature review showed a lack of an extensive method for evaluating the 
effectiveness of the university’s research activities, which would combine indicators of 
innovation potential and, at the same time, include indicators of scientific contribution 
and dissemination of research results. In addition, the existing assessment methods are 
complex, time-consuming, and cumbersome. Thus, there is a need to develop a com-
prehensive as well as a simplified method for evaluating the effectiveness of research 
activities in the university.

3	 Methodology

The research gap as the absence of a comprehensive method for evaluating research 
effectiveness, which would combine indicators of innovation potential as well as sci-
entific contribution and dissemination of research results, led us to conduct current 
research. The present study developed a comprehensive evaluation method of research 
activities’ efficiency in universities and evaluated the example of 37 research units.

The evaluation was performed in four consecutive steps (Figure 1). Firstly, publica-
tion activity data obtained from the SciVal online platform were analyzed. Secondly, 
the index was calculated based on a three-factor model for evaluating the effectiveness 
and efficiency of research institutes, research centers, and laboratories. Third, a survey 
and interview in focus groups were conducted. Fourth, data was analyzed and pro-
cessed and the final analytical report was prepared.

Step 1

• Analyzing

data on

Scival

Step 2

• Collection and

processing of

secondary data

Step 3

• Conducting

survey and

interviews in

focus groups

Step 4

• Data analysis,

preparation of

an analytical

report

Fig. 1. Steps of evaluation of research units’ performance

3.1	 Analysis of publication activity using SciVal

SciVal is an online platform for monitoring and analyzing international scientific 
research using visualization tools and modern metrics for citation, and economic and 
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social efficiency [32]. This platform enables the presentation and evaluation of the 
results of research activities of more than 12,000 organizations (universities, public, 
and corporate research centers) from 230 countries. The data source for SciVal is the 
Scopus database.

Using Scival, we carried out an evaluation of 37 units for 2010–2020. The following 
indicators were analyzed in different combinations to assess the research performance:

1)	 total number of publications;
2)	 number of citations per publication;
3)	 number of views of the publications;
4)	 Field-Weighted Citation Impact (FWCI);
5)	 International Collaboration – Percentage of publications (%) co-authored with 

researchers from other countries/regions.
6)	 Publications in journals 1–2 quartiles (Q1–Q2) by CiteScore by year of publication.

All data were presented in tables and infographics to ease the visual perception of 
research performance.

3.2	 Quantitative assessment

For the quantitative assessment of research objects, a three-factor “input- 
output-outcome” model was used, which allowed us to objectively compare the effec-
tiveness of research units.

The input factors include the share of employees of the department with a scien-
tific degree and the share of employees who have completed advanced training and 
have professional certificates. These factors, in turn, form the output factor – the total 
amount of funding received. Finally, the three factors listed above affect the outcome 
results, such as the number of patents, the number of publications, the number of start-
ups, and the number of events held.

The data for the calculation of the index was provided by the research institutes 
and centers. The input parameters were taken as a percentage of the total number of 
employees. The output parameter was expressed in millions of tenge (national currency).

To calculate the index, each parameter was assigned a weighting factor [33]. If the 
overall weighting coefficient is 1, then the three factors (input-output-outcome) receive 
a specific weight of 0,334, 0,333, and 0,333, respectively, since each of them is assumed 
to have the same effect on the effectiveness of the unit. The input factor consists of two 
indicators, so the weight coefficient is divided by two, that is, 0,167 for each indicator. 
Thus, according to the degree of influence on performance, the weighting coefficient of 
other indicators was determined. The key parameters and weighting coefficient for each 
indicator are shown in Figure 2.
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Input

(0,334)

Output

(0,333)

Outcome

(0,333)

Share of employees

with scientific degree

(0,167)

Share of employees who have

undergone advanced training and have

professional certificates (0,167)

Total funding received

(0,333)

Number

of patents

(0,111)

Number

of publications

(0,111)

Number

of start-ups

(0,0666)

Number

of events

(0.0444)

Fig. 2. Three-factor model for evaluating the effectiveness and efficiency of research institutes, 
research centers and laboratories

To obtain the final index, all indicators were multiplied by the corresponding weight 
coefficient and summed up.

The following is an example of calculating the index based on RI 05 data for 2019.

	

Share of employees with scientific degree
Total number of 

�
eemployees with scientific degrees

Total number of employeess
* %

* % * % . %

100

42 59 48
53 275

100 149
328

100 45 4�
� �
�

� �

	 (1)

	

Share of employees who have undergone advanced training and hhave 
professional certificates

The total number of employ

�

eees who undergone advanced training
 courses internships( , , aadditional training

Total number of employees
)

�
�
�

71 44
53 275

** % * % . %100 115
328

100 35 1� �

	 (2)
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Total funding received
The total amount of funding for all pr

�
oojects passing through the 

accounts of University The tota� ll amount of funding for all  
projects that does not pass thhrough the University accounts

�

�

�
�
�

�

�

�
�
�

� � �630 16 670 16 13. . 000 32. mln tenge

	 (3)

	
Number of patents Total number of valid patents

Number of 
�
� ccopyright certificates

� � �13 1 14
	 (4)

	 Number of publications � � � � � � � �121 23 54 7 9 8 3 225 	 (5)

	 Number of start ups� � 0 	 (6)

Number of events on the international level at the republi� � ccan level � � �1 1 2 	 (7)

Further, the calculated values according to formulas (1)–(7) are multiplied by the 
corresponding weight coefficients of the indicators. As a result, we calculate the RI 05 
index for 2019, which is equal to 473,06.

3.3	 Questionnaire

To collect data about the commercial potential of departments and identify the most 
important factors that hinder the commercialization of research results, the question-
naire was conducted among units. The questionnaire allows for obtaining high-quality 
analytical data that helps formulate proposals for further improving the work of research 
institutes, centers, and laboratories of the university.

7 large research institutes, a science and technology park, and 29 research centers 
were chosen as objects of study. The share of the natural and technical direction at these 
units prevails, so the sample distribution based on the survey results is reasonable. The 
number of respondents was 203. Answers were given anonymously.

Apart from introductory questions highlighting the background of the respondents, 
the following questions were asked using a Likert scale from 1 to 5:

1.	 Rate the current state of the infrastructure required for scientific research.
2.	 Evaluate the contribution of the following parties to the support of your R&D to 

obtain the result and (or) bring it to the commercialization stage.
3.	 Assess your professional development over the past 3 years according to the follow-

ing criteria.
4.	 Assess the impact of the main barriers to the commercialization of R&D results at 

the micro level.
5.	 Assess the impact of the main barriers to the commercialization of R&D results at 

the macro level.

Data were processed by the SPSS program to test hypotheses.
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3.4	 Interview in focus-groups

The final stage of monitoring the activities of research institutes, centers, and labo-
ratories was conducting interviews in focus groups. Focus group interviews are a flex-
ible information-gathering tool that leads to reliable conclusions as a result of data 
processing.

The focus group approach offers the opportunity of allowing people to probe each 
other’s reasons for holding a certain view. For one thing, an individual may answer in a 
certain way during a focus group, but, as he or she listens to others’ answers, he or she 
may want to qualify or modify a view; alternatively may want to voice agreement to 
something that he or she probably would not have thought of without the opportunity 
of hearing the views of others. These possibilities mean that focus groups may also 
be very helpful in the elicitation of a wide variety of views concerning a particular 
issue [34].

The purpose of the interview was to identify factors that hinder the effective 
commercialization of research results in the university and systematize proposals and 
recommendations to eliminate or minimize these factors.

The interview was conducted in 3 streams on the Zoom platform. Centers of the 
natural-technical direction, socio-humanitarian direction, and research institutes and 
laboratories were interviewed separately. The interview was attended by heads of 
departments, representatives of the Center for Strategic Development, and members of 
the working group. The average interview time in focus groups was 90–120 minutes. 
During the interview, the participants were asked questions about the processes of 
commercialization of research results, the effectiveness of departments, barriers and 
problems limiting the effectiveness and efficiency of activities, specific proposals, and 
recommendations to improve the efficiency.

4	 Results

4.1	 Results of the analysis of publication activity using SciVal

According to the first stage based on SciVal data, publication activity of 8 scientific- 
research institutes steadily raises, while citations per publication decreased. It suggests 
that the number of publications cannot be used as the only indicator of the effectiveness 
of research activities. Publications number may grow, but this does not indicate the 
quality of publications. Therefore, citations count to supplement the information and 
give a more complete picture.

Also, the FWCI indicator for almost all eight research institutes is either unstable or 
almost unchanged. It suggests that despite the growth of publication activity, the con-
tribution to world science and the influence of scientific publications on a global and 
sectoral scale is almost imperceptible. Such unchanged meanings of FWCI may reflect 
sluggish interest from the world scientific and expert community.

Besides, the share of publications co-authored with foreign scientists (%), to a cer-
tain extent, reflects the quality of publications.
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The percentage of publications in Q1–Q2 journals according to CiteScore is also 
a fairly valid indicator of the effectiveness and efficiency of the university’s research 
activities. Some departments lead in publishing activity but lag in terms of the share of 
publications in Q1–Q2 journals. This again suggests that performance indicators change 
when considering different types of research results. When comparing the effectiveness 
according to publication activity and share of publications in Q1–Q2 journals, it turns 
out that the same department is evaluated differently. According to publication activity, 
this department is effective, and according to publications share in Q1–Q2 journals, the 
same department is already assigned a low indicator. Thus, publication activity should 
not be considered alone but together with such indicators as citations per publications, 
FWCI, the share of publications co-authored with foreign scientists, and the share of 
publications in Q1–Q2 journals.

We considered such different types of research results as the number of publications, 
citations per publication, FWCI, the share of publications co-authored with foreign sci-
entists, and the share of publications in Q1–Q2 journals. Not all scientific departments 
that have an increase in publication activity have the same increase in citations. The 
same department is evaluated differently depending on different research results used 
for evaluation purposes.

As for units on natural and technical direction, they have published more articles 
in Q1–Q2 journals than the research institutes. It again suggests that different output 
parameters lead to differences in the evaluation of research results. When considering 
publication activity only, research institutes would show high results but when taking 
into account publications in Q1–Q2 journals, the picture of efficiency changes and the 
natural-technical profile already demonstrates no less efficiency.

4.2	 Results of quantitative assessment

The quantitative assessment using a three-factor model was carried out for the fol-
lowing groups for 2018–2021:

1.	 Research Institutes (RI)
2.	 Research Centers of natural and technical direction (RCNTD)
3.	 Research Centers of socio-humanitarian direction (RCSHD)

Some research centers began to function after 2018, so data are not available 
for them.
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Fig. 3. Ranking of research institutes based on the results of the analysis

As can be seen from Figure 3, RI 05 is the permanent leader in the ranking, and the 
performance of this research institute is about three times higher than others. It is due not 
only to a large number of funded projects but also to the high quality of the human capi-
tal that is involved in the implementation of these projects and shows high performance.

Since 2019, RI 02 has shown low efficiency due to a decrease in labor productivity 
per employee, while RI 03, on the contrary, having increased this indicator, improved 
its position in the ranking.
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Fig. 4. Ranking of research centers of the natural and technical direction  
based on the results of the analysis

In 2018, only 3 research centers of the natural and technical direction functioned. In 
2020, their number reached 7. For all the analyzed years, RCNTD 07 showed the best 
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results and it maintained its position despite the emergence of new research centers in 
this direction. That is because all employees of this center annually take advanced train-
ing courses both at the republican and international levels. RCNTD 04 was founded in 
2019, and RCNTD 06 in 2020 showed average results for the year of operation, that 
is, they started from 4th place and gradually improve their positions. RCNTD 01 and 
RCNTD 02 replace each other in the last positions due to a lack of funding and, as a 
result, low outcome indicators (Figure 4).
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Fig. 5. Ranking of scientific centers of the socio-humanitarian direction based on the results of 
the analysis

The rating ranked 18 research centers of the socio-humanitarian direction (Figure 5). 
Due to the large number of centers, it is difficult to determine one center that shows the 
best results in dynamics. It can be noted that the RCSHD 16, which occupied a leading 
position in 2018–2020, was in last place in 2021. For 2021, four centers have zero 
value: RCSHD 01, RCSHD 02, RCSHD 16, RCSHD 18.

4.3	 Results of the questionnaire

Most of the respondents belong to the age group of 20 to 40 years. 70% of respon-
dents are researchers, and about 19% are heads of departments. More than half of the 
respondents (about 63%) have scientific degrees. The composition of the respondents 
is mainly represented by the natural and technical direction.

Regarding the current state of the scientific infrastructure, the majority of respon-
dents noted good access to scientific information and the good state of the informa-
tion and telecommunications infrastructure. However, the state of the main scientific 
equipment, software, and the situation with consumables and components were noted 
by the majority of respondents as satisfactory. This suggests that there is potential for 
improving these elements of the scientific infrastructure.

All departments and structures of the university fully accompany R&D / R&D to 
obtain the final result and (or) bring it to the stage of commercialization. However, 
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according to the majority of respondents, third-party organizations do not take part in 
R&D support. Concerning professional development, about a quarter of respondents 
noted a satisfactory level of experience in the commercialization of intellectual prop-
erty. The remaining skills and competencies are at the highest and intermediate levels.

According to the respondents, the most important barriers that have a strong impact 
on the R&D commercialization processes are bureaucracy, insufficient funding for 
research, insufficient material incentives for employees, outdated material and techni-
cal base, and the absence/underdevelopment of accompanying services. Such barriers 
at the micro level as the lack of preliminary market analysis, the lack of skills to “pack” 
knowledge into a product, the lack of conditions to support start-up and spin-off com-
panies, the insufficient development of an organizational culture aimed at stimulating 
innovative and creative thinking caused difficulties for a certain part of the respondents. 
This may indicate a lack of skills in these areas.

According to the results of the survey, all barriers at the macro level, except for 
shortcomings in the system of protection of intellectual property, have a strong influ-
ence on the processes of R&D commercialization. It should be noted that the proportion 
of respondents who found it difficult to answer regarding barriers at the macro level 
is significant. The choice of research topics was determined mainly by the study of 
foreign literature, compliance with the priority areas of science, and continuation of 
dissertation research topics. The smallest proportion of research topics was determined 
by the request from the enterprises or by the results of market research/demand identifi-
cation. This fact suggests that taking into account market demand is in last place among 
the factors influencing the choice of R&D topics.

Additionally, we conducted an analysis of the survey results using the SPSS pro-
gram. To assess the reliability of our questionnaire, a model was used using the Alpha 
(Cronbach) coefficient, which shows an internal consistency model based on average 
point-to-point correlation (Table 1).

Table 1. Reliability of questionnaire

Reliability Statistics Note

Alpha (Cronbach) coefficient N

0,921 38 All variables with ordinal scales

0,871 5 Variables related to the assessment of scientific 
infrastructure (question 5)

0,794 4 Variables related to assessing the contribution of structures 
to R&D support (question 6)

0,879 8 Variables related to the professional development of an 
employee (question 7)

0,913 11 Variables related to assessing the impact of barriers at the 
micro level (question 8)

0,934 10 Variables related to assessing the impact of barriers at the 
macro level (question 9)

As can be seen from Table 1, Cronbach’s alpha for all variables takes values > 0.7, 
which demonstrates the reliability of the questionnaire.
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The analysis of contingency tables (crosstabs) was carried out for the following 
variables:

1.	 Relationship between research direction and assessment of scientific infrastructure.
The hypothesis that there is a relationship between the direction of research and the 

assessment of scientific infrastructure was confirmed only for the first variable INFR_
ONO. That is, there is a difference in the vision of the state of the main scientific equip-
ment between representatives of the natural-technical and social-humanitarian areas.

For the remaining variables, Pearson’s Chi-squared result was p≥0.05, meaning they 
are not statistically significant. This means that in assessing the remaining elements of 
the scientific infrastructure, there is no significant difference between representatives of 
the natural-technical and social-humanitarian areas.

2.	 The relationship between the direction of the study and the assessment of the impact 
of barriers at the micro level.
The hypothesis about the presence of a relationship between the direction of research 

and the assessment of the impact of barriers at the macro level was confirmed only for 
the BMIC_MATTEX variable. This means that the evaluation of other barriers at the 
micro level occurred evenly.

3.	 The relationship between the direction of the study and the assessment of the impact 
of barriers at the macro level.
The hypothesis about the existence of a relationship between the direction of research 

and the assessment of the impact of barriers at the macro level was confirmed only for 
the BMAC_ZAVOD variable. This can be explained by the need for platforms for scal-
ing prototypes only for representatives of the natural and technical profile.This means 
that the assessment of other barriers at the macro level occurred evenly.

The contingency tables constructed between the age of respondents and professional 
development revealed statistically significant indicators only for the item “Knowledge 
of English”. Statistics confirm that respondents in the 20–40 category have a better 
command of English. Similar cross-tabulations were constructed between research 
direction and professional development factors. p≤0.05 was found only for the param-
eter “Knowledge of English”. As the analysis shows, representatives of the natural- 
technical direction have a better command of English.

Cross tables for other parameters did not reveal significant differences in the answers 
of different age categories.

4.4	 Focus-group results

The purpose of the focus group interviews was to identify factors that hinder the 
effective commercialization of research results and systematize suggestions and recom-
mendations for their elimination or minimization.

As a result of conducting interviews in focus groups, we identified barriers to 
the effective commercialization of research results in three groups of divisions: 
natural-technical, socio-humanitarian, as well as research institutes. The identified barri-
ers were classified into financial, organizational, infrastructural, material and technical, 
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personnel ones. It is worth noting that barriers in general are common for all groups 
of divisions. However, for the natural-technical direction, the barriers associated with 
material and technical equipment are more critical. Table 2 contains key barriers and 
suggestions for eliminating or minimizing these barriers.

Table 2. Key barriers to effective commercialization and  
proposals to eliminate or minimize them

Problems Recommendations and Suggestions

Organizational structure

Bureaucratic barriers in the execution 
of applications and contracts

Simplification of document flow, reduction of bureaucratic 
procedures, development of the university’s own procurement 
and payment policy.

Scientific infrastructure and material and technical support

Obsolescence of the material and 
technical base

Determination of the responsible structure for collecting and 
processing requests for updating the material and technical base, 
provision of a separate fund to finance the purchase and repair of 
basic equipment

Weak collaboration between 
departments

Opening a laboratory for collective use; strengthening 
collaboration between departments through joint research 
projects and co-supervision of graduate works

Financial issues

Limited additional sources of 
financing for innovative projects

Creation of an Innovation Support Fund to finance pilot tests

Lack of funding for the creation of 
startup and spin-off companies based 
at the university

Provision of a mechanism for creating corporate startups on the 
basis of the university: the university can invest in startups in 
return for a share in the authorized capital.

Bureaucracy in financial transactions Development of own procurement and payment policy

Human resources potential

Insufficient support of commercially 
promising developments

Involving a professional commercialization manager to each 
commercially promising development

Insufficiency of mechanisms in the 
indicative plan that stimulate the 
commercialization of R&D.

Stimulating the desire of scientists to commercialize research 
results by reflecting the results of commercialization in personal 
ratings

Project support and consulting

Absence of a structure accompanying 
the process of commercialization of 
R&D results

Creation of a Commercialization Center at the university, 
attracting highly qualified personnel with competitive salaries to 
the center. Assignment of incentive payments depending on the 
volume of commercialized products and services.

Miscellaneous

Low awareness of teaching staff 
and researchers about the scientific 
research of other faculties and 
departments

Organization of guest lectures by scientists-inventors in 
the Science talks format to disseminate information about 
successful cases of R&D commercialization Development 
of interdisciplinary interaction of scientists, departments and 
faculties

Weak cooperation with 
representatives of the industrial sector

Opening of joint laboratories of the university with interested 
industrial enterprises
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Thus, interviews in focus groups revealed the key barriers to the effective commer-
cialization of research results obtained at the university. Most of the barriers are related 
to bureaucratic processes, the effectiveness of financing mechanisms, and staffing. 
Staffing problems are mainly related to the lack of qualified and professional commer-
cialization managers who could accompany the process of bringing research results 
to the market. The main proposals for improving commercialization processes were a 
simplification of document flow, reduction of bureaucratic procedures, creation of cor-
porate start-ups based at the university, attachment of a professional commercialization 
manager to each commercially promising development, and creation of a Commercial-
ization center at the university.

5	 Discussion

The methodology developed in the current study, in contrast to studies that previ-
ously evaluated the effectiveness of research activities, differs in that this methodology 
is a step-by-step, comprehensive one and includes both quantitative and qualitative 
assessment methods. The proposed three-factor model includes input and output indi-
cators and simultaneously takes into account scientific potential in the form of publi-
cations number and other indicators from SciVal, dissemination of research results in 
the form of several events, and commercialization potential in the form of intellectual 
property rights, and startups. It is worth noting that the effectiveness of scientific activ-
ities of universities and research institutes should consider not only the economic effect 
of research results but also the increase in scientific potential, productivity, and dissem-
ination of research results.

Moreover, this methodology also includes qualitative analysis based on question-
naires and interviews in focus groups. All previously performed studies on the assess-
ment of the effectiveness of research activity were conducted based on one or two 
indicators, that is, they were not comprehensive and did not take into account the 
commercialization potential. An exploratory literature review shows that the proposed 
methodology developed within the framework of this study for evaluating the effective-
ness of scientific activity is distinctive.

This step-by-step methodology will be useful for the management of higher educa-
tion institutions, research institutes, and centers for internal analysis and performance 
evaluation purposes. It is also of interest to the state bodies for the distribution and 
redistribution of financial resources directed to research.

6	 Conclusion

The current research performance at higher education institutions is characterized by 
a tension between administrative demands for more straightforward measures and sim-
pler assessment methods, while researchers demand fair evaluation of their activities. 
Our study consisted of two stages: 1) developing a comprehensive methodology for a 
fair evaluation of research units in terms of their efficiency; 2) conducting an empiri-
cal study based on the data from 37 research institutes and centers located in Almaty, 
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Kazakhstan. Their performance was examined using both quantitative and qualitative 
methods.

We assume that this empirical study allows us to analyze whether research institutes 
and centers respond to market demands, how efficient their activities are, and whether 
public and private funding allocated to research projects is justified.

For further research, it would be interesting to develop a similar methodology for 
evaluating effectiveness separately for basic and applied research. The nature of these 
studies and the expected results from them vary. Accordingly, when evaluating the 
effectiveness of these types of research, it is necessary to consider various input and 
output indicators. Additionally, it would be useful to develop a specially adapted meth-
odology for evaluating research effectiveness in the social and humanitarian direction. 
It is also possible to study how the assessment methodology developed in this study can 
affect the strategy of research activities.
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