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Abstract – The article is devoted to the analysis of digital 

aspects of innovation policy, in particular, based on the use 

of international ratings, the determination of the features of 

the construction of the digital component of innovation 

networks, and the deepening of scientific and 

methodological approaches to the digital support of 

innovation processes. Data from the Global Innovation 

Index and the ICT Development Index were used to assess 

the impact of digitalization on the development of 

innovation processes. Based on the results of the 

calculations, significant positive correlation estimates were 

obtained with the key components of the innovation system 

and the level of cluster development. Marketing, 

communication, infrastructural, international dimensions of 

digitalization of innovative processes are defined. It has 

been proven that the growing availability of ICT makes it 

necessary to rethink many processes in the innovation field 

in a timely manner. On the basis of world experience, the 

role of universities is argued, which should assume a 

significant share of responsibility for the formation of a new 

technological order by improving the quality of research 

and implementing their results in the real economy within 

the framework of S2B-B2S (Science-to-Business – Business-

to-Science).  
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I. INTRODUCTION 

The development of digital technologies, the formation 
of a digital economy and society is one of the main 
megatrends of today. According to Pricewaterhouse 
Coopers experts [1] by 2030 digitalization and smart 
automation will provide 14% of global GDP growth, 
which is equivalent to approximately US$15 trillion. at 
current prices. In the conditions of Industry 4.0, issues of 
digital transformation concern not only service services, 
but also a wide range of processes, including those based 
on the cooperation of various economic agents. 
Digitization significantly helps the participants of 
innovation networks to develop new products based on the 
results of scientific research, conduct the necessary testing 
or measurements, model and develop prototypes, improve 
existing technology, ensure communication on the 
implementation of scientific and technical solutions, 
technology transfer and innovation marketing. 

Digital transformation as a result of the application of 

information and communication technologies (ICT) is 
expressed in the creation of unique business models, a 
qualitative change in the perception of a product or service 
by customers, a fundamental acceleration and 
simplification of the operational activities of the 
participants of the innovation network. It should be taken 
into account that in modern conditions, the company's 
success is determined not only by the use of unique 
technologies, but also by the digitalization strategy. 
Companies that apply ICT without a previously formed 
strategy solve only tactical tasks. It is important to 
remember that ICT is only a means, not an end. In the 
case of an innovation system, the goal is always a unique 
product (service) created using such technologies. 

The report of Іndustrіe 4.0 Workіng Group [2] notes 
that innovative development strategies in the context of 
Industry 4.0 should be based on a new approach to 
production as a conglomerate of large industrialists, 
experts, economists and scientists. With the inclusion of 
customers and contractors in a single open organizational 
structure, the boundaries between interacting enterprises 
become quite blurred and dynamic, and the success of 
some is a necessary condition for the success of others. At 
the same time, partners are increasingly taking an active 
part in the development of new products, services, and 
even business strategies. 

Therefore, the question arises as to the design of 
appropriate innovative networks that will ensure the 
synergy of interaction, and the creation of their effective 
infrastructure support. Given the comprehensive impact 
and large-scale prospects of digitalization processes, the 
task of working out the conceptual issues of managing 
digital transformations in the context of innovative trends 
becomes especially relevant, in particular for developing 
countries. Both the macro level of digitization of 
innovative processes and the specifics of using ICT 
innovations for the transformation of business models 
based on a network mechanism require attention. 

The article is devoted to the analysis of digital aspects 
of innovation policy, in particular, based on the use of 
international ratings, the determination of the features of 
the construction of the digital component of innovation 
networks, and the deepening of scientific and 
methodological approaches to the digital support of 
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innovation processes. 

II. REVIEW OF RECENT STUDIES  

Transformations of business models become a critical 
factor of innovation, but are poorly studied from a 
theoretical and practical point of view. Scientists note the 
lack of tools that allow studying business models in 
combination with the complex relationship between their 
change and market results. The study introduces a 
comprehensive framework for these issues, recognizing 
the relevance of tools for the practical implementation of 
value integrated management of critical components of the 
business model. The changes caused by Industry 4.0, in 
particular its digital capabilities, lead to the transformation 
of production, economic and social systems [3; 4; 5]. One 
of the main trends in the development of companies is 
information and network interaction, through which they 
learn to manage information, exchange knowledge, form 
and develop the necessary competencies. 

The report of UNCTAD [6] notes that digitalization 
has given rise to a new wave of innovation that will have 
profound consequences for humanity, changing the 
relationship between society, the state and business, and 
will also lead to the transformation of the structure of 
society and the economy. The pace of economic growth, 
labor productivity and the development of human 
potential will be increasingly determined by the level of 
integration into the digital economy. Indeed, digitalization 
not only creates new business opportunities, but also 
create a number of problems and risks. 

The study [7] examines the case of the Chinese 
software and services industry. It is shown that it has 
become a driving factor of economic growth and leading 
innovations. The study of the structure of an intercity 
network based on patent cooperation between cities 
helped to understand the positioning of cities from the 
point of view of innovations related to service software 
(software service-related innovation). 

The issue of the development of innovation platforms 
is very relevant in the framework of the ever-increasing 
cooperation in the creation of innovation value (co-
creation), which makes it possible to introduce new 
products (services), increasing the efficiency of business 
processes and creating new value for customers [8]. 
Article [9] illustrates the fact that increasing economic 
attention to knowledge concerns the development of 
knowledge-intensive business services (KIBS).  

The work [10] emphasizes the importance of the level 
of self-sufficiency and recognition of the status of research 
structures. In addition, the study demonstrates that the 
mass of necessary knowledge is constantly increasing due 
to constant technological progress, due to which opening 
through cooperation (open up through cooperation) is 
necessary for the company. In these conditions, digital 
transformation is considered as a factor of access to 
information and new opportunities that can improve the 
technological potential of the firm. The articles [11] 
investigated the essence of the ICT category, its 
relationship with such concepts as the Internet of Things, 
the Industrial Internet of Things, cyber-physical systems, 
identified and analyzed the factors that determine the 

implementation of information and digital technologies 
within the framework of the concept smart manufacturing. 
Digitization enables the creation of administrative 
solutions, data protection systems, storage of research data 
and educational resources, as well as opportunities for 
better collaboration [12; 13]. 

The study [14] analyzed the impact of digitalization on 
the formation of advantages of new technologies and 
access to them, as well as determined their impact on 
organizational transformations in terms of cooperation and 
competitive advantages. In this context, for a better 
understanding of "agent-agent" interactions (actor-to-actor 
interactions), elements of systems thinking, determining 
the degree of openness of systems and the concept of 
managing communication flows are used. 

Research results [15] empirically support the 
hypothesis that ICT acts as a catalyst for innovation. 
However, the impact of digitalization on innovation 
activity depends on the type of ICT innovations, as well as 
the scale of their application. In particular, a strong 
positive relationship was found between ICT integrating 
administrative and industry software and innovative 
productivity. The identified pattern does not apply to 
market-oriented ICT, such as e-commerce or customer 
relationship management software.  

One of the options for ICT innovations from the point 
of view of machine-to-machine and human-to-machine 
interaction problems in the innovation space is presented 
in the research [16]. Among the main issues covered are 
problems of agents, their interaction with each other. 

Another direction is considered in the works [17], 
which refers to Big Data as a new paradigm that provides 
a lot of data and opportunities for improving or expanding 
application networks research and decision support for 
digital applications including business, science and 
technology. For the purposes of our research, the 
following conclusions are quite useful: 

 cloud computing and big data make it possible to 
make scientific discoveries and applications; 

 cloud computing provides solutions for Big Data; 

 big data, spatio-temporal thinking and various 
fields of applications contribute to the 
advancement of cloud computing and related 
technologies with new requirements; 

 the internal spatio-temporal principles of Big Data 
and geospatial sciences serve as a source of 
finding technical and theoretical solutions for 
optimizing big data processing; 

 the open availability of Big Data and processing 
capabilities create social problems of geospatial 
significance; 

 there is a transformation of innovation waves. 
Therefore, it can be concluded that digitalization 

promotes the exchange of accumulated knowledge and 
experience, which provides opportunities for various 
stakeholders to make more informed decisions in the 
framework of innovation management and marketing. ICT 
support for the vide range participation tasks of agents in 
innovation networks [18; 19; 20; 21; 22], is an important 
factor in the formation of modern innovation systems on 
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at different levels.  

III. EMPIRICAL ESTIMATIONS 

Data from the Global Innovation Index and the ICT 
Development Index were used to assess the impact of 
digitalization on the development of innovation processes. 
In the table 1 analyzed the impact of digitalization on the 
relevant components of the innovation system and 
provided a quantitative assessment of such impact based 
on the data of 2019. Based on the results of the 
calculations, significant positive correlation estimates 
were obtained with the key components of the innovation 
system and the level of cluster development (column 4 of 
Table 1). Also the dependence of the Global 
Competitiveness Index and the ICT Development Index 
(the correlation coefficient between them is 0.92) 
confirms the significant impact of digitization on the 
global competitive positions of countries. The dependence 
of the innovation capability indicator of the economy 
(Innovation capability) and the ICT development index 
(the correlation coefficient between them is 0.772) 
confirms the positive impact of digitalization on the 
innovation potential of countries. 

IV. TRENDS ANALYTICS AND POLICY 

RECOMENDATIONS 

In the conditions of a change in the paradigm of 
innovative development and increased competition for 
ideas, it is difficult for developers and owners of new 
technologies to organize the marketing of their 
developments and find partners to create joint 
productions. From the point of view of developing 
countries, this aspect is a challenge, since the problems of 
technology transfer, in particular international, are largely 
due to the lack of a modern technology transfer 
infrastructure, which would include specialized centers 
and information systems for the exchange of technological 
requests and proposals. 

Another aspect of the need for accelerated digitization 
is related to the creation of conditions for overcoming 
technological dependence on other countries and the 
development of one's own innovation ecosystem. In other 
words, we are talking about the formation and satisfaction 
of the domestic technology transfer market. 

It should be noted that the growing availability of ICT 
makes it necessary to rethink many processes in the 
innovation field in a timely manner. A wave of disruptive 
innovation is not only sweeping through technology 
markets, but also disrupting a number of established and 
forecasted industries. In particular, in this situation, the 
role of universities is important, as they must take on a 
significant share of responsibility for the formation of a 
new technological order. It is advisable to simultaneously 
pay attention to both improving the quality of research and 
the issue of implementing their results in real economy. 

Analysis of the experience of leading foreign 
universities shows that each university has its own 
innovation ecosystem. We can mention Stanford, LU 
Innovation System, Cambridge Enterprise, KU Leuven 
Research & Development, Polytechnic School of 

Lausanne (EPFL) IV-VP TTO. Each of these university 
innovation ecosystems has an important ICT component, 
which has an individual character depending on the types 
of projects, industry specifics, type of partnerships, etc. 

TABLE I.  CORRELATIONS BETWEEN ICN AND INNOVATION 
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Noting this successful experience, it is necessary to 
especially emphasize the educational function of science 
within the framework of S2B-B2S (Science-to-Business – 
Business-to-Science) networks, which is important not 
only for education, but also for science itself, since in the 
process of teaching knowledge their development and 
approval often takes place. Thus, a comprehensive 
approach to the creation of digital innovation ecosystems 
requires the study of both institutions and participants, 
networks of their interaction, the specifics of environment, 
resources, technologies, etc. 

Innovation networks in modern conditions are 
considered as an effective mechanism of mutually 
beneficial interaction between research organizations, 
startups and innovative businesses interested in the 
practical implementation of scientific and technical 
developments and projects both on the territory of their 
state and at the international level. One of the leading 
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international tools for assessing the spread of the network 
approach with the use of ICT is the Network Readiness 
Index (NRI). The inset presents the positioning of Ukraine 
according to the results of a recently updated global study 
of network readiness [23]. 

We propose to consider the role of ICT in the 
development of innovation networks based on a 
combination of the following modern approaches to the 
development of innovations: 

1) multidisciplinary engineering analysis (PLM Ural, 
2019), which involves parametric optimization and 
statistical analysis, sensitivity analysis, topological 
optimization through high-performance computing. 

2) system design methodology, which consists in the 
formation of an interdependent balanced system "goals – 
projects – measures – resources – result", which is 
determined on the basis of an iterative procedure. It 
combines the results of analysis and modeling of the 
targeted application of complex technical systems and 
their components with the use of simulation models - 
design models of means and functioning of the system as 
a whole and its components (their external and internal 
relationships), innovation models based on targeted 
complex programs with taking into account limitations on 
resources (levels and rates of financing, production and 
experimental capacities, etc.). 

3) the methodology of parallel engineering (concurrent 
engineering or С-engineering), which provides 
information interaction of remote participants of the 
innovation network during the design of complex 
technical systems. At the same time, the exchange of 
information takes place at all stages of design, which 
makes it possible to organize reduction of deadlines due to 
the parallel solution of project tasks. The methodology of 
parallel engineering involves the implementation of 
development and design processes simultaneously with 
the modeling of manufacturing and operation processes. 

It is assumed that the C-engineering project team must 
solve various design tasks in parallel to ensure the 
achievement of project goals. Each such task is associated 
with the implementation of certain important 
requirements, which in turn affect a number of other 
requirements. It is these relationships that are often not 
taken into account in the traditional (sequential) approach 
to the development of new products. 

The basis of the application of C-engineering for the 
development of innovative networks is based on 
conceptual provisions about the possibility of a 
hierarchical representation of object systems, as well as 
the possibility of a hierarchical representation of the goals 
and tasks of the designed complex system. 

The hierarchical basis of these methods is based on the 
concept of distributed access to product information. It 
includes a set of data that is created and used during its 
life cycle and includes information about its configuration, 
characteristics and properties, organizational information 
(a description of the processes associated with changing 
product data, necessary resources, etc.), information about 
testing and all product data from the moment of design to 
sales and subsequent service. 

An important element of the digitalization of 
innovation processes is the infrastructural provision of 
information exchange between various network 
participants (customers, researchers, developers, 
manufacturers, operators, etc.). When transferring project 
data from one ICT component to another, universal 
formats and appropriate organizational efforts are 
required. Under the conditions of a low information 
culture, these processes are accompanied by a large 
expenditure of labor and time, in particular, for repeated 
coding, which leads to numerous errors and loss of time. 

The tasks of creating a new product, especially in 
high-tech areas, are characterized by high requirements for 
reliability and are complex in nature. Therefore, the cost 
of making changes to the project increases exponentially 
until the final stages of the project. In the case of using 
parallel engineering, many problems that may arise at later 
stages of the life cycle are detected and solved already at 
the appropriate design stage. 

Studies of the development of high-tech areas and 
technology support networks have shown that the main 
trend in the development of the modern innovation system 
is a new type of infrastructure – virtual, which functions in 
the virtual world of the Internet, complements the existing 
ecosystem, overcoming its limitations and providing 
radically new opportunities. A number of projects were 
developed for informational support of such 
entrepreneurship. As part of the National Industrial 
Information Infrastructure Protocol (NIIIP) project in the 
USA, the development of open software protocols for 
industry was carried out, which allowed manufacturers 
and suppliers to interact effectively. In EU, a number of 
ESPRET (ESTimation and PRediction of Execution Time) 
projects have been developed to create an appropriate 
infrastructure for virtual entrepreneurship, in particular for 
small and medium-sized firms. 

In the work [24], the system of joint design and 
production for virtual organizations CDMS (Collaborative 
design and manufacturing system) was investigated, the 
architecture of the agent for the implementation of such 
virtual organizations in CDMS was revealed, and an 
example of joint planning of several enterprises was 
presented. A vivid example of a virtual scientific 
organization is the program Partnerships for Advanced 
Computational Infrastructure (RASI), founded by the US 
National Science Foundation, which includes more than 
50 institutes and thousands of scientists. This association 
is aimed at the development of technologies in the field of 
informatics for the general use of resources in the process 
of scientific research. On the basis of the above, a virtual 
innovation structure can be defined as an association of 
organizations participating in the innovation process, the 
key competencies of which form the innovation cycle, and 
the interaction is carried out in the virtual space on the 
basis of technical and semantic compatibility, and whose 
activities go beyond geographical boundaries and cover 
stages of development and promotion of innovative ideas. 
Virtual integration is aimed at openness and active 
exchange with the external environment within the 
paradigm of "open" innovations.  

Virtual integration assumes a relationship of complete 
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information transparency between partners, maximum 
flexible interaction, which allows to optimize material 
flows and reduce costs. The functional environment is 
formed as necessary – the same entity can simultaneously 
be a participant in international innovation projects or 
their parts, through participation in active networks. 

V. CONCLUSIONS 

The practical value of the presented proposals should 
be considered in the context of the practical 
implementation of the recommendations of the analytical 
report of OECD [25], dedicated, in particular, to the 
development of DSIP (Digital science and innovation 
policy) initiatives in many countries. The report notes that 
digital platforms and solutions in the field of science and 
innovation policy increasingly connect different sources 
of information and use new technologies and applications 
for innovation analytics. For example, government 
structures can use DSIP systems for policy design, 
implementation, monitoring and evaluation, and financial 
and credit institutions for planning, coordination, 
monitoring and evaluation of their activities. As the 
volume of research and innovation data increases, DSIP 
systems will help determine ways to transform science 
and technology policy and provide public services. 

The results of the study show that DSIP-systems can 
be presented in different versions in the context of 
national policies. Thus, the creation of DSIP-systems 
taking into account the specific nature of digital 
management in the field of scientific and innovation 
policy is an urgent task for the development of 
competitive national innovation systems. 
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