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ABSTRACT

The gradual transition to a digital economy requires all business entities to adapt to the new
environmental conditions that are taking place through their digital transformation. These tasks are
especially relevant for scientific libraries, as digital technologies make changes in the main subject
field of their activities, the processes of creating, storing, and information disseminating. In order to
find directions for the transformation of scientific libraries and determine their role in the digital
economy, a study of the features of digital transformation and the experience of the digital
transformation of foreign libraries was conducted. Management of research data, which is
implemented through the creation of Current Research Information Systems (CRIS) was found to be
one of the most promising areas of the digital transformation of libraries. The problem area of this
direction and ways of engaging libraries in it have been also analyzed in the work.

INTRODUCTION

The transition to a digital economy contributes to the even greater penetration of digital
technologies into our lives and the emergence of new conditions of competition and trends in
organizations’ development. Big Data, machine learning, and artificial intelligence are becoming
common tools implemented by the pioneers of digital transformation in their activities.?

Significant changes in the main functions of libraries, storage and dissemination of information
caused by the development of digital technologies, affect the operational activities of libraries,
user and partners’ requests to the library, and ways to meet them. In the process of adapting to
these changes, the role of libraries in the digital economy is changing.

This study is designed to find current areas of library development and to determine the role of
the library in the digital economy. Achieving this goal requires study of the “digital economy”
concept and the peculiarities of the digital transformation of organizations in order to better
understand the role of the library in it; research on the development of libraries and determine
what best fits the new role of the library in the digital economy; identification of obstacles to the
development of this area and ways to engage libraries in it.

THE CONCEPT OF THE “DIGITAL ECONOMY”

The transition to an information society and digital economy will gradually change all industries,
and all companies must change accordingly.? Taking advantage of the digital economy is the main
driving force of innovation, competitiveness, and economic development of the country.3

The transition to a digital economy is not instant but occurs over many years. The topic emerged
starting at the end of the twentieth century, but in recent years has experienced rapid growth. In
the Web of Science (WoS) citation database, publications with this term in the title began to be
published in 1996 (figure 1).
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Figure 1. The number of publications in the WoS citation database for the query “digital economy.”

One of the first books devoted entirely to the study of the digital economy concept is the work of
Don Tapscott, published in 1996. In this book, the author understands the digital economy as an
economy in which the use of digital computing technologies in economic activity becomes its
dominant component.*

Thomas Mesenbourg, an American statistician and economist, identified in 2000 the three main
components of the digital economy: e-business, e-commerce, and e-business infrastructure.® A
number of works on the development of indicators to assess the state of the digital economy, in
particular, the work of Philip Barbet and Nathalie Coutinet, are based on the analysis of these
components.®

Alnoor Bhimani, in his 2003 paper, “Digitization and Accounting Change,” defined the digital
economy as “the digital interrelationships and dependencies between emerging communication
and information technologies, data transfers along predefined channels and emerging platforms,
and related contingencies within and across institutional and organizational entities.””

Bo Carlsson’s 2004 article described the digital economy as a dynamic state of the economy
characterized by the constant emergence of new activities based on the use of the Internet and
new forms of communication between different authors of ideas, whose communication allows
them to generate new activities.®

In 2009, John Hand gave the meaning of the digital economy as the new design or use of
information and communication technologies that help transform the lives of people, society, or
business.’
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Ciocoiu Carmen Nadia, in her 2011 article, explained the digital economy as a state of the economy
where knowledge and networking begin to play a more important role than capital in a post-
industrial society due to technology.!?

In a 2014 article, Kit Lesya defined the digital economy as an element of the network economy,
characterized by the transformation of all spheres of the economy by transferring information
resources and knowledge to a computer platform for further use.!?

Ukrainian scientists Mykhailo Voinarenko and Larysa Skorobohata, in a study of network tools in
2015, gave the following definition of the digital economy: “The digital economy, unlike the
Internet economy, assumes that all economic processes (except for the production of goods) take
place independently of the real world. Goods and services do not have a physical medium but are
‘electronic.””1?

Yurii Pivovarov, director of the Ukrainian Association for Innovation Development (UAID), gives
the following definition: “Digital economy is any activity related to information technology. And in
this case, it is important to separate the terms: digital economy and IT sphere. After all, it is not
about the development of IT companies, but about the consumption of services or goods they
provide—online commerce, e-government, etc.—using digital information technology.”!3

Taking into account the above, in this study, the digital economy is defined as digital infrastructure
encompasses all business entities and their activities. The transition to the digital economy is the
process of creating conditions for the digital transformation of organizations, the creation of
digital infrastructure, and the process of gradual involvement of various economic entities and
certain sectors of the economy in the digital infrastructure.

One of the first practical and political manifestations of the transition to the digital economy was
the European Commission’s Index of Digital Economy and Society (DESI), first published in 2014.
The main components of the index are communications, human capital, Internet use, digital
integration, and digital public services. Among European countries in 2019, there is significant
progress in the digitalization of business and in the interaction of society with the state.14

For Ukraine, the first step towards the digital economy was the Digital Economy and Development
Concept of Ukraine, which defines the understanding of the digital economy, the direction and
principles of transition to it.15 Thus, for active representatives of the public sector, this concept is a
signal that the development of structures and organizations should be based not on improving
operational efficiency, but on transformation in accordance with the requirements of Industry 4.0.
Confirmation of the seriousness of the Ukrainian government’s intentions in this direction is the
creation of the Ministry of Digital Transformation in 2019 and the digitization of the latest public
services through online services.16

One of the priority challenges which needs to be solved at the stage of transition to the digital
economy is the development of skills in working with digital technologies in the entire population.
This is relevant not only for Ukraine, but also for the European Union. In Europe, a third of the
active workforce does not have basic skills in working with digital technologies; in Ukraine, 15.1
percent of Ukrainians do not have digital skills, and the share of the working population with
below-average digital skills is 37.9 percent.1”
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Part of the solution to this challenge in Ukraine is entrusted to the “Digital Education” project,
implemented by the Ministry of Digital Transformation (osvita.diia.gov.ua), which through the
mini-series created by him for different target audiences should form digital literacy in the
population of Ukraine.

FEATURES OF DIGITAL TRANSFORMATION

Developed digital skills in the population make the digital transformation of organizations not just
a competitive advantage, but a prerequisite for their survival. Thus, the larger the target audience
is accustomed to the benefits of the digital economy, the more actively the organization is to adapt
to new requirements and customer needs, to the new competitive environment.

Digital transformation of the organization is a complex process that is not limited to the
implementation of software in the company’s activities or automation of certain components of
production. It includes changes to all elements of the company, including methods of
manufacturing and customer service, the organization’s strategy and business model, approaches,
and management methods. According to a study by McKinsey, the integration of new technologies
into a company's operations can reduce profits in 45 percent of cases.'® Therefore, it is extremely
important to have a comprehensive approach to digital transformation, understanding the
changes being implemented, choosing the method of their implementation, and gradually
involving all structural units and business processes in the process of transformation.

The Boston Consulting Group study identified six factors necessary for the effective use of the
benefits of modern technologies:!?

connectivity of analytical data;

integration of technologies and automation;
analysis of results and application of conclusions;
strategic partnership;

competent specialists in all departments; and
flexible structure and culture.

McKinsey consultants draw attention to the low percentage of successful digital transformation
practices and based on the successful experience of 83 companies form five categories of
recommendations that can contribute to successful digitalization:2°

e involvement of leaders experienced in digitalization;

e development of digital staff skills;

e creating conditions for the use of digital skills by staff;

e digitization of tools and working procedures of the company; and

e establishing digital communication and ensuring the availability of information.

Experts at the Institute of Digital Transformation identify four main stages of digital
transformation in the company:?!

1. Research, analysis and understanding of customer experience.

2. Involvement of the team in the process of digital transformation and implementation of
corporate culture, which contributes to this process.

3. Building an effective operating model based on modern systems.

4. Transformation of the business model of the organization.
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The “Integrated Model of Digital Transformation” study identifies one of the key factors of
successful digital transformation, focusing on priority digital projects, the development and
implementation of which should be engaged in specific organizational teams. The authors identify
three main functional activities for digital transformation teams, the implementation of which
provides a gradual comprehensive renewal of the company, namely: the creation and
implementation of digital strategy, digital activity management, digitization of operational
activities.??

In their study, Ukrainian scientists Natalia Kraus, Oleksandr Holoborodko, and Kateryna Kraus
determine that the general pattern for all digital economy projects is their focus on a specific
consumer and comprehensive use of available information about the latter and the conditions of
project effectiveness.?? Initially, the project is pre-tested on a small scale, and only after obtaining
satisfactory results from the testing of new principles of activity in a narrow target audience is the
project scaled to a wider range of potential users. All this reduces the risks associated with digital
transformation. Eliminating unnecessary changes and false hypotheses on a small scale allows to
avoid overspending at the stage of a comprehensive transformation of the entire enterprise.

Therefore, the process of effective digital transformation should begin with the involvement of
experienced leaders in the field of digital transformation, analysis of the weaknesses of the
organization, and building of a plan for its comprehensive transformation, which is divided into
individual projects implemented by individual qualified teams with a gradual increase in the
volume of these projects, while confirming their effectiveness on a small scale. The process of
digital transformation should be accompanied by constant training of employees in digital skills.
The goal of digital transformation is to build an efficient, high-profile company that can quickly
adapt to new environmental conditions, which is achieved through the introduction of digital
technologies and new methods and tools of organization management.

DIRECTIONS OF LIBRARY DEVELOPMENT IN THE DIGITAL ECONOMY

Based on the study of the digital economy concept and the peculiarities of digital transformation,
the review of library development in the digital economy was conducted to find the library’s place
in digital infrastructure and potential projects that can be implemented on a separate library as
part of its comprehensive transformation plan. The main task is to determine the new role of the
library in the digital economy and the areas that best meet it.

The search for directions in the development of the library in response to the spread of digital
technology began at the end of the last century. One of the first concepts to reflect the impact of
the internet on the library sector is the concept of the digital library, published in 1999.24 In 2006,
the concept of “library 2.0” emerged, which is based on the use of WEB 2.0 technologies, dynamic
sites, users become data authors, open-source software, API interfaces, data added to one
database is immediately fed to partner databases.?® The spread of the use of social networks,
mobile technologies, and their successful use in library practice has led to the formation of the
concept of “library 3.0.”2¢ The development of Open Source, Cloud Service, Big Data, Augmented
Reality, Context-Aware, and other technologies has influenced library activities, which is reflected
in the “library 4.0.”2” Researchers, scholars, and the professional community continued to develop
the concepts of the modern library, drawing on the experience of implementing changes in library
activities and taking into account the development of other areas, and in 2020 articles began to
appear which described the concept of “library 5.0,” based on a personalized approach to students,
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support of each student during the whole period of study, development of skills necessary for
learning and a set of other supporting actions integrated into the educational process.?®

In determining the current role of the library in the digital economy, it is necessary to pay
attention to a study by Denis Solovianenko, who in identifies research and educational
infrastructure as one of the key elements of scientific libraries of the twenty-first century.?® Olga
Stepanenko considers libraries as part of the information and communication infrastructure, the
development of which is one of the main tasks of the transformation of the socioeconomic
environment in accordance with the needs of the digital economy, which ensures high efficiency of
stakeholders the pace of digitalization of the state economy, which occurs through the
development of its constituent elements.3? The importance of traditional library services replacing
digital infrastructure, based on the example of the Moravian Library, is proved in a study by
Michal Indrak and Lenka Pokorna, published in April 2020.3!

Projects that contribute to the library’s adaptation to the conditions of the digital economy,
implemented in the environment of public libraries, include: digitization of library collections
(including historical heritage) and the creation of a database of full-text documents; providing free
access to the Internet via library computers and Wi-Fi; organization of online customer service,
development of services that do not require a physical presence in the library; organization of
events for the development of digital skills of users, work with information.3? Under such
conditions, the role of the librarian as a specialist in the field of information changes from being a
custodian to being an intermediary, a distributor.3® One of the main objectives of library activity in
the digital economy becomes overcoming a digital divide, dissemination of knowledge about
modern technologies and innovations, the assistance of their use by the community, development
of digital skills in all users of the library.3*

An example of the digital public library is the Digital North Library project in Canada, which
resulted in the creation of the Inuvialuit Digital Library (https://inuvialuitdigitallibrary.ca). The
project lasted four years, bringing together researchers from different universities and the
community in the region, who together digitized cultural heritage documents and created
metadata. The library now has more than 5,200 digital resources collected in 49 catalogues. The
implementation of this project provides access to library services and information to a significant
number of people living in remote areas of Northern Canada and unable to visit libraries
(https://sites.google.com/ualberta.ca/dln /home?authuser=0,
https://inuvialuitdigitallibrary.ca).3°

Other representatives of modern digital libraries, one of the main tasks of which is the
preservation of cultural heritage and the spread of national culture, are the British Library
(https://www.bl.uk), the Hispanic Digital Library—Biblioteca Nacional de Espafia
(http://www.bne.es), Gallica Digital Library in France (https://gallica.bnf.fr), the German Digital
Library—Deutsche Digitale Bibliothek (https://www.deutsche-digitale-bibliothek.de), and the
European Library (https://www.europeana.eu).

Another direction was the development of analytical skills in information retrieval. Academic
libraries, operating with their competencies in information retrieval and information technology,
which refined the results of the analysis were able to better identify trends in academia and
expand cooperation with teachers to update their curricula.3® Libraries become active participants
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in the process of teaching, learning, and assessment of acquired knowledge in educational
institutions.

T. 0. Kolesnikova, in her research of models of library development, substantiates the expediency
of creating information intelligence centers for the implementation of the latest scientific
advances in training and production processes, the involvement of libraries in the activities of
higher educational establishments in the educational process, and the creation of centralized
repositories as directions of development for university libraries of Ukraine.3” One of the
advantages of the development and dissemination of digital technologies is the possibility of
forming individual curricula for students. Involvement of university libraries in this area is one of
the new areas of their activities in the digital economy.3®

One of the important areas of operation for departmental and scientific-technical libraries that
contribute to increasing the innovative potential of the country is activity in the area of intellectual
property. Consulting services in the field of intellectual property, information support for
scientists, creation of electronic patent information databases in the public domain, and other
related services are important components of libraries in many countries. Consulting services in
the field of intellectual property, information support for scientists, creation of electronic patent-
information databases in the public domain and other related services are important components
of libraries in many countries.3® Another important component of libraries’ transformation is the
deepening of their role in scientific communication; expanding the boundaries of the use of
information technology in order to integrate scientific information into a single network; creation
and management of information technology infrastructure of science.*?

The presence of libraries on social networks has become an important component of their digital
transformation. On the one hand, libraries have thus created another source of information
dissemination and expanded the number of service delivery channels, for the implementation of
which they have developed online training videos and interactive help services.*! On the other
hand, social networks have become a marketing tool to engage the audience in the digital fund of
the library and its online services. An additional important component of the presence of libraries
in social networks was the establishment of contacts and exchange of ideas with other
professional organizations, which contributed to the further expansion of the network of library
partners.*?

Another area of activity that libraries take on in the digital economy is the management of
research data, which is confirmed by the significant number of publications on this topic in
professional scientific and research journals for 2017-18.%3 Joining this area allows libraries to
become part of the scientific digital information and communication infrastructure, the creation of
which is one of the main tasks of digital transformation on the way to the digital economy.** The
development of this area contributes to the digitalization of scientific and information sphere,
systematization and structuring of all scientific research data has a positive effect on the
effectiveness of research, the level of scientific novelty of the results of intellectual activity.

The Ukrainian Institute of the Future with the Digital Agency of Ukraine consider digital
transformation as the integration of modern digital technologies into all spheres of business. The
introduction of modern technologies (Artificial Intelligence, Blockchain, Koboty, Digital Twins,
[1oT Platforms and others) in the production process will lead to the transition to Industry 4.0.
According to their forecasts, the key competence in Industry 4.0 should be data processing and
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analytics.*> Research information is an integral part of this competence, so the development of this
area is one of the most promising for the library in the digital economy. The tools used in the
management of research data are called Current Research Information Systems, abbreviated as
CRIS. In Ukraine, there is no such system connected to the international community.*®

The change of the library’s role from a repository to its manager, the alignment of the functions
and tasks of a CRIS with the key requirements of the digital economy, and the advantages of such
systems, together with the fact that they are still not used in Ukraine, make this area extremely
relevant for research and a promising area of work of scientific libraries, so we’ll consider it more
thoroughly.

PROBLEMS IN RESEARCH DATA MANAGEMENT

The global experience of research information management shows several problems in the
process of research data management. Some of them are related to the processes of workflow
organization, control, and reporting. This is due to the use of several poorly coordinated systems
to organize the work of scientists. Data sets from different systems without metadata are very
difficult to combine into a single system, and it is almost impossible to automate the process.

All this is manifested in the lack of information security of the decision-making process in the field
of science, both at the state level and at the level of individual structures. This situation can lead to
wrong management decisions and can lead to overspending on similar, duplicate projects;
increasing the cost of the process of recruiting and finding scientists with relevant experience for
research, finding the equipment needed for research.

CRIS, which began to appear in Europe in the 1990s, are designed to overcome these
shortcomings and promote the effective organization of scientific work. Such systems are now
widespread throughout the world, with a total of about five hundred, which are mainly
concentrated in Europe and India. However, there is currently no research information
management system in Ukraine that meets international standards and integrates with
international scientific databases.

This omission slows down Ukraine’s integration into the international scientific community. The
solution to this problem may be the creation of the National Electronic Scientific Information
System URIS (Ukrainian Research Information System).4” The development of this system is an
initiative of the Ministry of Education and Science of Ukraine. It is based on combining data from
Ukrainian scientific institutions with data from CrossRef and other organizations, as well as
ensuring integration with other international CRIS systems through the use of the CERIF standard.
Future developers of the system face a number of challenges, both specific and already studied by
foreign scientists. A significant number of studies in this area are designed to overcome the
problem of lack of access to research data, as well as to solve problems of data standardization
and openness.

In the global experience, the directions of collection processes management and development of
structured data sets, their distribution on a commercial basis, and also ways of receiving the
advantage of providing them in open access are investigated. The mechanisms of financing these
processes are studied, in particular, the effective ways of attracting patronage funds are analyzed.
The possibilities of licensing the received data sets and their distribution, approaches and tools
that can be the most effective for the library are determined. In particular, Alice Wise describes
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the experience of settling some legal aspects by clarifying the use of the site in the license
agreement, which covers the conditions of access to information and search in it, while
maintaining a certain level of anonymity.*8

The problem of data consistency is related to the lack of uniform standards for information
retention, which would relate to the format of the data, the metadata itself, the methods of their
generation and use. Thus, the use of different standards and formats in repositories and archives
leads to problems with data consistency in researchers, which, in turn, affects the quality of
service delivery and makes it impossible to use multiple data sets.*’

Another important problem for the dissemination of research data is the lack of tools, components
in libraries, and repositories of higher educational establishments and scientific institutions. It is
worth to develop the infrastructure so that at the end of the projects, in addition to the research
results, the scientists publish the research data they used and generated. This approach will be
convenient both for authors (in case they need to reuse the research data) and for other scientists
(because they will have access to data that can be used in their own research).>® The development
of the necessary tools is quite relevant, especially because researcher-practitioners are in favor of
sharing the data they create with other researchers and the licensed use of other people’s datasets
in conducting their own research, according to international surveys.>! Another reason for the low
prevalence of research data is that datasets have less of an impact on a researcher’s reputation
and rating than publications.>? This is partly due to the lack of citation tracking infrastructure in
datasets, in contrast to the publication of research results, and the lack of standards for storing
and publishing data.

Prestigious scientific journals have been struggling with this problem for several years. For
example, the American Economic Review requires authors whose articles contain empirical work,
modelling, or experimental work to provide information about research data in a volume enough
for replication.>® Nature and Science require authors to preserve research data and provide them
at the request of the editors of the journals.>*

One of the reasons for the underdeveloped infrastructure in research data management is the
weak policy of disseminating free access to this data, as a result of which even a small part of
usable scientific data remains closed by license agreements and cannot be used by other
scientists.>® Open science initiatives related to publications have been operating in the scientific
field for a long time, but their dissemination to research data remains insufficient.

The development of the URIS system will provide management of scientific information, will solve
problems highlighted in the above scientific works of researchers; will promote the efficient use of
funds, will simplify the process of finding data for conducting research; will discipline research,
and therefore will have a positive impact on the entire economy of Ukraine.

LIBRARY AND RESEARCH INFORMATION MANAGEMENT

Library involvement in the development process for scientific information management systems
will be an important future direction of their work. Such systems, which could include all the
necessary information about scientific research, will contribute to the renewal and development
of the library sphere of Ukraine, will promote the transition of the state to a digital economy.
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The creation of the URIS system is designed to provide access to research data generated by both
Ukrainian and foreign scientists. Such a system can ensure the development of cooperation in the
field of research, intensification of knowledge exchange, and interaction through the open
exchange of scientific data and integration of Ukrainian scientific infrastructure into the world
scientific and information space.

According to surveys conducted by the international organizations EuroCRIS and OCLC, of the 172
respondents working in the field of research information management, 83 percent said that
libraries play an important role in the development of open science, copyright, and the deposit of
research results. The share of libraries that play a major role in this direction was 90 percent.
Almost 68 percent of respondents noted the significant contribution of libraries in filling in the
metadata needed to correctly identify the work of researchers in various databases; 60 percent
noted the important role of libraries in verifying the correctness of metadata filling by
researchers, and almost 49 percent of respondents assess the role of libraries as the main one in
the management of research data (figure 4).

Open access, copyright and deposit
Training and support

Metadata entry

Metadata validation workflows

Research data management

Initiating RIM adaption

Outreach and communication

System configuration

Creating internal reports for departments
Strategic development, management and planning
Impact assessment and reporting
Maintaining or servicing technical operations

Project management

Financial support for RIM

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 4. The proportion of organizations among 172 users of CRIS-systems that assess the role of
libraries in the management of research information as basic or supporting.>6

At the same time, the activity of libraries in the direction of assistance in information management
of scientific research can take various forms, which should be adopted by scientific libraries of
Ukraine; some of these forms will be useful to public libraries that can become science
ambassadors in their communities. Based on the experience of foreign libraries, we have
identified areas of activity in which the library can join the management of research information.
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One of the main directions for libraries that cooperate with CRIS users or are themselves the
organizers of such systems is the introduction and support of open science. Historically, libraries
support open science because they provide access to scientific papers, but they can further expand
their activities. Using open data resources and promoting them among the scientific community,
involving scientific users in disseminating their own research results on the principles of open
science, supporting users in disseminating their publications, creating conditions for increasing
the citation of scientific papers, tracking information about user publications, creating and
support of public profiles of scientists in scientific and professional resources and scientific social
networks—all this will help to intensify researchers in engaging in open science and take
advantages of this area.

The analysis of the world experience shows that in the activity of scientific libraries there is a
significant intensification of support for the strategic goals of the structures that finance their
activities and to which they are subordinated. Libraries are moving away from the usual customer
service and expanding their activities through the use of their own assets and the introduction of
new modern tools. Such libraries try to promote the development of parent structures, increase
modern competencies to meet the needs and goals of these institutions better. By introducing and
implementing various tools for the development of management, libraries synchronize their
strategy with the strategy of the parent structure to achieve a synergistic effect.

The next important direction of library development is their socialization. Wanting to get rid of
the antiquated understanding of the word library, many of them conduct campaigns aimed at
changing the image of the library in the imagination of users, communities, and society. An
important component of this system step is to build relationships with the target audience,
creating user communities around the library, which are not only its users but also supporters,
friends, and promoters. Building relationships with members of the scientific community allows
libraries to reduce resistance to change as a result of the introduction of scientific information
management systems; to influence users positively so that they introduce new tools into their
usual activities, receive benefits, and become an active part of the scientific space structuring
process.

Recently, work with metadata has undergone some changes. The need for identification and
structuring of data in the world scientific space leads to the fact that they are already filled not
only by libraries but also by other organizations that produce, issued, publish scientific results and
scientific literature. Scientists are beginning to make more active use of modern standards in the
field of information in order to promote their own work. Libraries, in turn, take on the role of
consultant or contractor with many years of experience working with metadata and sufficient
knowledge in this area. On the other hand, filling in metadata by users frees up the time of
librarians and creates conditions for them to perform other functions, such as information
management, creation of automated data collection and management systems integrated with
scientific databases—both Ukrainian and international.

Another area of research information management is the direct management of this process. Thus,
CRIS are developed and implemented with the contribution of scientific libraries in different
countries of the world. This allows libraries to combine disparate data obtained from different
sources, compile scientific reports, evaluate the effectiveness of scientific activities of the
institution, create profiles of scientific institutions and scientists, develop research networks, etc.
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Scientists and students can find the results of scientific research, and look for partners and
sources of funding for research. Research managers have access to up-to-date scientific
information, which allows to more accurately assess the productivity and influence of individual
scientists, research groups and institutions. Business representatives get access to up-to-date
information on promising scientific developments, and the public—a way to control research
conducting effectively.

CONCLUSIONS

Ukraine is on the path to a digital economy, characterized by the penetration of new technologies
in all areas of human activity, simplification of access to information, goods and services, blurring
the geographical boundaries of companies, increasing the share of automated and robotic
production units, strengthening the role of creation and use databases. These changes affect all
sectors of the economy, and all organizations, without exception, need to adapt accordingly. Rapid
response to relevant changes helps to increase competitiveness both at the level of individual
organizations and at the level of the state economy.

Adaptation to the conditions of the digital economy occurs through digital transformation—a
complex process that requires a review of all business processes of the organization and radically
changes its business model. The digital transformation of the organization takes place through the
involvement of management, which is competent in digitization, updating management methods,
developing digital skills, establishing efficient production and services, implementing digital tools
and building digital communication, implementing individual development projects, and adapting
to new user needs.

The digital transformation of the economy occurs through the transformation of its individual
sectors, creating conditions for the transformation of their representatives. One of the first steps
in the process of transition to the digital economy is the establishment of digital information and
communication infrastructure. Libraries are representatives of the information sphere, which
were the main operators of information in the analogue era. Significant changes in the subject area
of their activities require the search for a new role for libraries.

Modern projects and directions of library development are integral elements of transformation to
the conditions of the digital economy. The result of completing this complex implementation will
allow libraries to update their management methods, the range of services, and the channels of
their provision; change fixed assets through their digitization, structuring the data and creating
metadata; affect approaches to communication with users and cooperation with both domestic
and international partners; change the functions and positioning of the library; and will enable
them become effective information operator-managers.

In the digital economy, the role of the library is changing from passively collecting and storing
information to actively managing it. One of the areas of development that most comprehensively
meets this role is the management of research data, which is implemented through the creation of
CRIS systems. Thus, the main asset of libraries is a digital, structured database, which is
automatically and regularly updated, the main focus of which is to support the decision-making
process. The library becomes an assistant in conducting research, finding funding, partners, fixed
assets and information; a partner in the strategic management of both scientific organizations and
the state at the level of committees and ministries.
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The development of this area in Ukraine requires solving a number of technical, administrative,
and managerial questions that are relevant not only in Ukraine, but also around the world. In
particular, libraries need to address the issue of data integration and consistency, its accessibility
and openness, copyright, and personal data issues. Solving the problems of creation and operation
of CRIS systems in Ukraine are promising areas for future research.
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