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Abstract
Economic and social development of a country rely on advanced science and technology, skilled, educated workforce, exten-
sive growth of innovation and population density. The process of innovation creation can be long and winding and should 
take into account the needs of technological development and definitely bring benefits to business. The concept of a science 
park has not been new. The United States of America were pioneers who in early 1950s suggested a brand new model for 
bridging the gap between academia and industry. Nowadays developed countries employ that model, though its objectives, 
funds, inputs and outcomes may vary. This paper will focus of the issue of real interaction of institutions of education, science 
and industry and will raise a number of controversial issues in the correction of the vector for socio-economic moderniza-
tion. The authors analyzed a set of legislation acts on regulating the cooperation of academia and business. The paper gives 
a graphical model of reciprocity of institutions of education, science, and industry taking into account the interests of public 
authorities, and offers a set of additional indicators of evaluation of the efficiency of functioning of an innovation structure 
in the country (region).

Keywords  Innovation infrastructure · Interaction of education, science, and industry · Synergistic effect · Indicators of 
evaluation of interaction efficiency

1  Introduction

The dynamic of quality of the demands concerning the 
expected goods, and the model of digitalization of the 
economy form a motivating range of actions for securing 
the competitiveness of institutions, regions and the country 

(Carayannis and Sagi 2001). The society needs new prod-
ucts, and services which reduce the labor intensity of the 
realization process and quantity of laborresources increase 
the functionality level decrease the dimensional parameters 
of the development, thereby minimizing costs on its crea-
tion (execution) (Mansour and Kanso 2018). Generating new 
ideas, their approbation and introduction into practice of 
functioning institutions are the most important tasks of the 
society (Yasheva 2008; Steruska et al. 2019).

Innovations are a dominant of the socio-economic growth 
of the country, that create a platform for the acceleration of 
technical and technological modernization, socio-ecologic-
economic security of society (Klimuk and Semashko 2018). 
The goal vector in the system development of a country is 
a synergistic mechanism of interaction of educational, sci-
entific and business components that gives an opportunity 
to create a new product with the improved characteristics, 
creating environment for developing innovation initiatives 
of designers, the opportunities of commercialization of the 
received results of intellectual property (Vásquez-Urriago 
et al. 2016).

All these make a basis for sustainable development, 
implementation of innovation solutions in the structural 
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elements of the socio-economic system. Educational envi-
ronment being a platform for training future specialists must 
immediately adapt to the dynamics of trends in various pro-
fessional areas. A university should be a practice-driven 
and innovativeelement securing the realization of practical 
skills of the trainees in the real conditions (Bakouros et al. 
2002). Moreover, special meaning should be given to a sus-
tainablefacilities and resources that are a crucial instrument 
of the concepts and processes under review (Díez-Vial and 
Montoro-Sánchez 2016).

The objective of the paper is to offer a mechanism for the 
cooperation of academia, industry, and government based on 
the proposed models, and methods for assessing the effec-
tiveness of cooperation ties.

The data was taken from official statistical publications of 
the Republic of Belarus; world statistical agencies—World 
Statistics, that contributed to the comparative analysis of the 
state of the country; questionnaires of experts from Belarus, 
Russia, Poland, Latvia, China for 2016–2018 on mechanisms 
of academia and industrial cooperation, and their visions 
of the most effective models for the synergy of science and 
business; the regulatory legal portal. The data were used 
to develop optimal means of interaction between sectors 
and potential economic benefits. The results are visually 
described in Figs. 1 and 2 and in Tables 1 and 2.

The authors used the following research methods: (1) the 
program-target method, reflecting a phased algorithm for 
implementing and adopting the selected action strategies 
based on a set of specific activities, performers, and terms, 
indicating a specific economic and (or) social effect (Figs. 1 
and 2) index method, which allows to conduct a qualita-
tive analysis of the status and dynamics of the development 
of the system of scientific and innovative infrastructure by 
determining the sensible spots of activity on the basis of 
a system of quantitative indicators—(Table 2) method of 
institutional infrastructure, allowing to assess the efficiency 
of legal acts on the issue—(Table 1).

2 � Conceptualizing interaction of institutions 
of education, science, and industry

Nowadays institutions of education adapt to a new model 
of their development—interaction of educational, scientific 
and real sectors of economy—with a consistent logic passing 
through each of the of intellectual activity: training, practice, 
scientific research, innovation development, realization to 
the market on commercial basis (Benny et al. 2019). Firstly, 
there is a formation of economic knowledge; secondly, the 
results of intellectual activity reflect in the practice of work 
of industrial enterprises, services organizations, represent-
atives of small and medium-sized enterprises, governing 

bodies with the focus on innovation (Kuznetsov and Engo-
vatova 2016) (Fig. 1).

Figure 1 shows the process of interconnection and coop-
eration of fundamental (basic) components in the concept 
of a Quadruple Innovation Helix of economic development 
(Carayannis and Grigoroudis 2016): “educational compo-
nent”, “scientific component”, “business component”, and 
“institutional component”. The tools shown in Fig. 1 do 
not encompass all possible policy instruments to promote 
knowledge transfer and are subject to change. The reason-
ing of the process of interaction between these sectors is the 
following:

1.	 The primarily objective of the educational sector is to 
prepare highly qualified specialists who meet modern 
market requirements with the use of new teaching meth-
ods, practical orientation of the educational programs, 
the use of top notch teaching aids, and the development 
of material and technical infrastructure.

2.	 The scientific sector strives to create a high-tech prod-
uct (work or service). Moreover, the product should be 
demanded. The principle of the modern market: “to 
produce what we need, but not what we are able to”. 
Scientific organizations, educational institutions carry 
out research compatible with the country’s priority areas 
in a global sense; they write and submit project applica-
tions for research work.

3.	 The business sector acts as a catalyst for the process of 
financing and promoting development in the real sector 
of the economy, providing a transfer of innovation as 
the main lever for increasing the competitiveness of the 
socio-economic system.

4.	 The institutional component is a society and government 
bodies that act as customers, consumers of innovative 
products, results of scientific activity, lobby the inter-
ests of certain segments of the population, citizens of 
the country in order to improve life spheres, forming 
flexible instruments of legal regulation of scientific and 
innovative transformation.

An innovation infrastructure forms with the purpose of 
innovation activity of the country institutions in the course 
of creating new goods and their implementation to the real 
sector of economy (Neborsky 2017; Kallas 2011). In the 
Republic of Belarus the innovation infrastructure are pre-
sented by the following functional elements:

–	 Science park;
–	 Center of technology transfer;
–	 Venture organization (Fig. 2).

“One of the main levers of commercialization of scien-
tific-technical achievements and development of small and 
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middle-sized innovation entrepreneurship is the innovation 
infrastructure”—said the Chairman of the State Commit-
tee on science and technologies of the Republic of Belarus 
Alexander Shumilin (Citation at: http://www.belta​.by/inter​
view/view/shumi​lin-o-razvi​tii-tehno​parko​v-v-belar​usi-innov​
atsio​nnyh-proek​tah-i-vysok​otehn​ologi​chnyh​-tovar​ah-5998).

The given tendency of growth of the subjects of inno-
vation infrastructure in the country will intend to develop 

innovation entrepreneurship, to design and manufacture the 
products of the Industry 4.0 technology patterns by enter-
prises (Frank et al. 2019).

The institutional platform of the Republic of Belarus on 
creating the environment for efficient development of inno-
vation entrepreneurship is being improved (Table 1).

However, we are still witnessing a number of problems in 
the development of innovation infrastructure, such as:

Educational 
component

- priority majors
- regionally demanded majors
-majors of postgraduate studies 
corresponding to Industry 5.0 patterns 

- activities of the branches of the 
departments in enterprises
- actualization of curricula, 
programs as requested by 
organizations (primarily in the 
region)

Scientific
component

- implementation of research, 
corresponding to priority areas
- development of innovative 
products (services)
- international recognition

- functioning of research laboratories
- carrying out research on the orders of third-
party organizations
- approbation of the received results of 
intellectual activity at scientific and practical 
events
- implementing of tasks of state research 
programs, international projects

Business component

- use of products, processes 
created as a result of scientific, 
innovative activity
- creation of research and 
production clusters

- development of a database of orders for 
research, innovative developments
- a system of material incentives for the 
implementation of the results of intellectual 
activity
- organization of joint competitions of 
scientific, innovative projects

Institutional component

- use of the results of scientific 
research, innovative 
deve lopments in the practice of 
government bodies
- ensuring the growth of tax 
revenues from the creation of 
new industries
- strengthening competitiveness 
in the global market

- creation of attractive financial, organizational 
conditions for the development of scientific, 
innovative activities, including innovative 
entrepreneurship
- organization of additional funded research programs 
in promising areas of activity
- adaptation of regulatory legal acts to real conditions 
of activity in the process of approving scientific 
results

Fig. 1   The model of interaction of institutions of education, science, and industry Source: own results

http://www.belta.by/interview/view/shumilin-o-razvitii-tehnoparkov-v-belarusi-innovatsionnyh-proektah-i-vysokotehnologichnyh-tovarah-5998
http://www.belta.by/interview/view/shumilin-o-razvitii-tehnoparkov-v-belarusi-innovatsionnyh-proektah-i-vysokotehnologichnyh-tovarah-5998
http://www.belta.by/interview/view/shumilin-o-razvitii-tehnoparkov-v-belarusi-innovatsionnyh-proektah-i-vysokotehnologichnyh-tovarah-5998
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Fig. 2   Dynamics of subjects of innovation infrastructure of the Republic of Belarus, quantity Source: own results

Table 1   Legislative documents regulating efficient innovation activity in the Republic of Belarus Source: own results

Name of the document Description

1. Decree of the President of the Republic of Belarus No. 1 of January 
3, 2007, on the Approval of the Regulation on the Procedure for Cre-
ating Innovative Infrastructure Subjects (as amended by the Decree of 
the President of the Republic of Belarus on 12.03.2018 No. 1)

The document first categorized terminological apparatus
It formed the algorithm of actions for registration of legal entities as 

subjects of the innovation infrastructure
It determined the procedure for acquiring the status of a tech park 

resident by legal entities and individual entrepreneurs
2. Decree of the President of the Republic of Belarus No. 31 of January 

31, 2017, “On the State Program of Innovative Development of the 
Republic of Belarus for 2016–2020”

It is aimed at achieving the priorities of the socio-economic develop-
ment of the Republic of Belarus for 2016–2020 in the field of effec-
tive investments and accelerated development of innovative sectors 
of the economy and is the main document ensuring the implementa-
tion of the most important areas of state innovation policy

3. Decree of the President of the Republic of Belarus No. 357 of 
August 8, 2012 “On the Procedure for the Formation and Use of 
Innovative Funds”

The document defines the conditions for the allocation of funds for the 
implementation of innovative projects

It presents the order of formation, and use of innovative funds
It highlights the criteria for financing innovative projects: the level of 

value added; export orientation; novelty products
4. Resolution of the Council of Ministers of the Republic of Belarus of 

June 23, 2012 No. 574 (as amended by the Resolution of the Council 
of Ministers of the Republic of Belarus of November 10, 2017 No. 
839) “List of high-tech goods of the Republic of Belarus”

The document lists high-tech goods of the Republic of Belarus in 
accordance with the single Commodity Nomenclature of Foreign 
Economic Activity of the Eurasian Economic Union

Table 2   The results of 
calculation of the indicators 
of the vector of dynamics of 
the innovation infrastructure 
in the Republic of Belarus for 
2016–2018 Source: own results

Indicator 2016 year 2017 year 2018 year

1. Rate of change of quantity of subjects of innovation infrastructure 1.11 1.20 1.35
2. Rate of change of quantity of residents of innovation infrastructure 1.10 1.17 1.22
3. Rate of change of the volume of the produced products by the 

subjects of innovation infrastructure
1.03 1.05 1.10
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–	 Organizational (lack of free space for residents—subjects 
of innovation structures, high-cost equipment);

–	 Financial (costs for the functioning of tech parks, centers 
for technology transfer);

–	 Labor (lack of researchers, developers, scientific poten-
tial).

3 � What makes interaction successful?

The main role in the realization of the concept of innovation 
entrepreneurship development in the country is assigned to 
institutions of education, scientific organizations that are sci-
ence-focused, with good facilities and resources and able to 
introduce and implement innovations (Şimşek and Yıldırım 
2016; Guadix et al. 2016). There are centers of technol-
ogy transfer, science parks at universities in the Republic 
of Belarus proving effective interaction between spheres of 
education, science and business.

Educational establishment “Baranovichi State University” 
started this year a practice-oriented project “Project manage-
ment”, giving to pupils an opportunity to plan and further 
implement their own and team projects supervised by the 
university teachers, thus defining for themselves the priority 
majors for getting education at a university.

The University has a “Business school”, “Academy of 
a young scientist”—schoolchildren have a chance to be 
prepared for a university entrance according to the chosen 
major, and to participate in scientific events.

At BarSU there is a preschool educational center “Univer-
sity for children” for 3–6 year old children for giving them 
an understanding of studying at a university. It helps parents 
to develop a concept of relevance of a university education 
and its quality.

Another project “Synergy” that BarSU offers aims at 
planning joint scientific-research project by schoolchil-
drenand undergraduate students supervised by the experi-
enced teachers that once again confirms the target setting 
for the conscious choice of students in the popular major.

To evaluate the efficiency of functioning of the innovation 
infrastructure in the country (Patthirasinsiri and Wiboonrat 
2017) the authors proposed a system of indicators based on 
calculation of the rate of change:

1.	 Rate of change of quantity of subjects of innovation 
infrastructure (C).

2.	 Rate of change of quantity of residents of innovation 
infrastructure (R).

3.	 Rate of change of the volume of the produced products 
by the subjects of innovation infrastructure (P).

Rates of changes are calculated according to the indica-
tors in the previous period. Thus, the vector of the dynamics 

of the innovation infrastructure can be defined on the basis 
of comparison of the indicators obtained in the process of 
calculation:

C, R, P > 1—progressive;
C, R, P = 1—stable;
C, R, P < 1—regressive.
The results of calculation of the indicators of the vector 

of dynamics of the innovation infrastructure in the Republic 
of Belarus for 2016–2018 are given in Table 2.

4 � Conclusions

The performed calculations indicate an increase in the scien-
tific and innovative activity of organizations of the Republic 
of Belarus, which is evidenced by the positive dynamics 
of the values of all indicators from the developed system 
of indicators. These indicators include but not limited by 
the share of innovatively active organizations—subjects of 
innovation infrastructure, their residents and, accordingly, 
innovative products created on this platform, using the given 
resources. The increase in the number of subjects of innova-
tion infrastructure is explicitly explained by the understand-
ing of the target for the growth of the competitiveness of 
the national economy, stability and the possible use of the 
existing potential of the socio-economic system—through 
the creation of innovative products (works or services), the 
introduction of high-tech goods. That will be one of the 
mechanisms for rating growth of the national socio-eco-
nomic system in the global context (Statistical Yearbook of 
the Republic of Belarus 2018; The most digital countries in 
the world 2017).

The authors suggest carrying out the intensification of 
scientific research, the creation of innovative products nec-
essary for the market, which are in demand and perspective, 
based on a number of the tools (Guimón and Paunov 2019):

–	 A set of incentive measures, along with opening calls 
for research projects, innovative projects comprising a 
diverse mix of instruments counting budgetary funding, 
support for a group of sponsors, industry departments, 
local authorities, internal (local) grants;

–	 Forming a powerful, modern material and technical 
infrastructure for scientific research, developing innova-
tive projects corresponding to Industry 5.0 technology 
patterns (Skobelev and Borovik 2017);

–	 Holding training events (seminars, trainings, master 
classes) on generating ideas, preparing innovative pro-
jects, preparing research projects.

The effective implementation of the objective of increas-
ing and maximizing the use of the country’s scientific 
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and innovative potential—is based on the implementation 
of the concept of a Quadruple Innovation Helix of inter-
action between education, science, industry, society and 
government.

Baranovichi State University in the Republic of Belarus 
has been given as an example of synergetic interaction of 
academia and industry.

The Republic of Belarus is a country with a number of 
qualified researchers, good scientific publications and pat-
ents, which shows longing and eager society for science 
parks.

Positive dynamics of the given indicators characterizes 
the productive work in the course of innovation infrastruc-
ture development in the country, creating favorable environ-
ment for improving the vector of dynamics of innovation 
entrepreneurship, growth of innovation and competitive 
products.

The proposed graphical model of interaction of institu-
tions of education, science, and business takes into accounts 
the interests and terms of the system of public authoritiesand 
presents a logic mechanism of cooperation based on mutual 
benefit for each of the functional components of synergistic 
chain. The presented system of additional indicators allows 
to conduct operational monitoring of the state and develop-
ment of innovation infrastructure in the region and the coun-
try to further make decisions on which adaptive mechanisms 
to implement in order to strengthenthe given state.
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