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Abstract— Article describes features of digital transformations 

that affect global economy as a whole and national economy of 

Ukraine, changing business models of industrial enterprises and 

quality of life societies. Stages of transition Ukrainian society, 

business and state institutions to digital technologies have been 

determined. Selected Agenda and Concept of Digital Economy as 

the main directions in way of digitalization national economy of 

Ukraine. It is stated that digital transformation influences 

business models and national economy by initiating synergistic 

and emergent effects. Stages of integration innovative 

technologies and their influence on development country are 

outlined. Central to digital transformation is process of 

automation in lives of everyone, society, businesses, organizations, 

government organizations and government agencies. Key 

elements of conceptual scheme of digital transformation business 

model of industrial enterprises, which allow focusing on social 

and industrial block, which gives opportunity to adapt the activity 

of industrial enterprises as effectively as possible and provides 

flexibility of response management decisions in transformation 

environment. Predicted results of digital transformation of the 

country and industrial enterprises are highlighted. 

 

Keywords: business model, conceptual scheme, digital 

transformations, technological innovations.   

I. INTRODUCTION 

Digital transformation as global trend of the world 

economy offer unique opportunities for development of 

industrial enterprises and improve quality of Ukrainian life in 

General. Gradually increases transition of Ukrainian 

companies, enterprises and government institutions on digital 

technologies, becoming a key agenda on the way to 

prosperity and welfare of the country. Digital transformation 

affects business models and economy of each country of the 

world, initiating the synergistic and emergent effects. 

Central to digital transformation is the process of 

automation, not only enterprises, organizations, state 

institutions and governmental organizations, but also to 

society and individual (due to the work of human body). 

According to the study by McKinsey Global Institute 

potential impacts of digitalization and its influence on 

national economy of the United States determined that the  
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part jobs has declined, and in return projected net positive 

increase in the number of jobs in long term till 2030 [1]. 

experts of McKinsey Global Institute noted that "automation 

does not occur in a vacuum", so driver in this process just is 

the society. During transformation processes is important 

specific as "ability to adapt and thrive in an environment of 

change" this is what we can expect today and in near 

future[2]. 

Ukraine is no exception to the global trend. Industry 4.0 for 

innovative and digital technology En masse was carried out 

as at state level in development programs of country and 

corporate levels that affect the strategic directions and 

business ideas. A response to trans formative change of the 

economy and society actualization research directions 

practical challenges of digitalization and its influence on the 

level of development of industrial enterprises. 

In our study, we prove key elements of digital 

transformation of business models for industrial enterprises, 

and built a conceptual framework of formation of innovative 

business processes and transformation with purpose of 

making effective management decision.  

II. LITERATURE REVIEW  

Issues of impact digitization and digital technologies on 

company’s activity and their business models have been 

considered by domestic and foreign scientists. 

The work A. Burdina,, T. Nikolenko, L. Semina [3] 

studied development of digital economy as catalyst, which is 

capable to provide conditions and infrastructure for operation 

of high-tech enterprises. Authors of “Role of Digital 

Economy in Creating Innovative Environment” have 

developed a calculation mechanism to determine 

effectiveness of investment programs. They carried out 

testing methodologies for adjustments expert assessments 

when analyzing efficiency projects in digital economy. 

Arun Kumar Singh and Thirumoorthi in “The Impact of 

Digital Disruption Technologies on Customer Preferences: 

Case of Retail Commerce” [4] emphasize that digitization 

processes have caused a huge shift in consumer behavior, 

technologies are identified as a powerful tool for influencing 

and changing customer preferences behavior. Authors note 

that client orientation is a decisive factor of enterprises 

survival. 
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Use of artificial intelligence as driving force of the 4th 

Industrial Revolution was explored in Seong-Hoon Lee and 

Hyun-Soo Jin [5]. In this work key technological trends 

related to self-control, which is a visual representation of two 

types intelligent machines and technologies that operate 

through voice recognition. 

Investigation of introduction advanced technologies in 

production takes place in different directions. For example, P. 

Perumal, S. Hammam, and C.Tay in "Performance Measure 

оf Industrial Robotics In Lean Enterprise: A Case Study in 

Semiconductor Industry" [6] studied implementation of 

industrial robotics. Authors proposed a performance 

measurement method using QCDAC, and made a 

classification according to principles of lean production, they 

spent identifying and ranking the performance using 

methodology of interpretative structural modeling (ISM). 

The result of ISM study demonstrates those performance 

indicators that have a critical impact on industrial robotics to 

support lean production. 

A. Wardaya, Sasmoko et.al [7] described impact of digital 

technology on SME performance in Indonesia. Research 

shows almost hypothesis that connects enterprise orientation 

(EO), possibilities of digital technology (DT) and 

productivity of SMEs (SP). Paper shows that DT acts as a 

mediator in relationship between EO and SP. 

In today's economic environment, role of advanced 

technologies in production increasing rapidly. In this context, 

it is urgent research M. Sangeetha, S.Arulselvi, et.al. [8] 

within which scientists have analyzed feasibility of using the 

Internet of Things in manufacturing. They proposed to 

introduce a network of automatic track production programs. 

Paper "IOT Based Industrial Automation" selected key 

technologies and applications, based on using of IOT, shown 

the problems that arise in implementing of these technologies 

in production. 

Goal of digital transformation is to grow productive forces, 

and within Digital Industry 4.0, digital production is a key 

aspect. In research E. Istomina [9] disclosed relevant 

questions of estimation trends digitalization. Author 

examines methods of evaluating digitalization at macro level 

and individual business entity. 

Purpose scientific work "Guiding manufacturing 

companies towards digitalization a methodology for 

supporting manufacturing companies in defining their 

digitalization roadmap" A. Carolis, M. Macchi,, et.al [10] is 

to define a roadmap digital transformation of enterprises. To 

this end, developed and used model of maturity DREAMY 

((Digital Readiness Assessment Maturity model). Model 

allows us to estimate current number willingness of 

manufacturing companies to embedded technologies and 

organizational processes. 

Based on approaches to digital transformation and existing 

theories of business model innovation, D. Shalmo, C. 

Williams, L. Boardman, in their scientific work "Digital 

transformation of bussines models - best practice, enablers 

and roadmap" [11] developed a sequence of digital 

transformation business models and categories are tools used 

in process of digital transformation, each phase. 

Separate interest in work «Estimation of Innovative 

Business Processes of Enterprises in Conditions of 

Еmergence Economic» which comprehensively examines the 

impact of innovative business processes on development of 

industrial enterprises [12]. 

Even processes of digitization are integrated into scientific 

sphere of Ukrainian community [13]. 

Despite the work done by digital technology researchers 

on their impact on labor productivity and development of 

business organization models that underpin current 

management systems of modern industrial enterprises, their 

results are not yet capable of delivering a breakthrough in 

operational efficiency. Methodological study of 

possibility transferring is successful experience in use of 

digital technologies for enterprises in different sectors of 

economy requires additional scientific and practical efforts. 

Developing a comprehensive conceptual scheme for digital 

transformation of a business model industrial enterprises 

acceptable for implementation in practice is even more 

complex. In these circumstances, development of 

scientifically sound and practically significant 

recommendations in field of methodological support for 

digital transformation business model of industrial 

enterprises will positively affect activity of participants in 

industrial market and economy as a whole. 

III. METHODOLOGY AND RESERCH DESICN  

For basis of construction of conceptual chart of digital 

transformation of business model of industrial enterprises 

empiric proofs and general lines between the results of 

activity, collected during monitoring of official figures 

Ukrainian companies and applied researches, were taken in 

the real article. This analysis was conducted by questioning at 

level TOP managers during the one-day visit of the Ukrainian 

companies. 

IV. PREREQUISITES OF FORMATION  

Development of digital transformation of Ukraine 

economy and business models is receiving much attention 

today from government and scientific world. According to a 

rating of International Telecommunication Union (ITU), 

level of ICT Development Index Ukraine is ranked only at 79 

positions, when in 2013 level of Ukraine was at 68 positions. 

Therefore, given declining dynamics of Ukraine's ICT rating, 

government has made a decision on "digital transformation". 

In December 2016, Ministry of Economic Development and 

Trade of Ukraine presented the Digital Agenda of Ukraine 

2020 project [15], which became fundamental model for 

shaping policy areas, priority areas and initiatives, and 

project of "digitization" of Ukraine for the next 3 years. 

Project defines basic principles of development digital 

environment for development digital economy of Ukraine. 

Directions of implementation initiatives on transformation of 

state organizations through "digitalization" by basic strategic 

technologies are defined. Today there are more than 1000 IT 

enterprises in Ukraine, employing over 100,000 IT 

professionals: developers, testers, product managers and 

others. 

The second step was adoption of Digital Economy and  
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Society Development Concept for 2018-2020, which was 

approved by Decree Cabinet of Ministers of Ukraine in 

January 17, 2018, No. 67-p, under digitization of society and 

state, "saturation of physical world with electronic-digital 

devices, means, systems and establishment of 

electronic-communication exchange between them, which in 

fact makes it possible to integrate virtual and physical, that is, 

to create cyber-physical space. Digitalization is a recognized 

mechanism of economic growth due to ability of 

technologies to positively influence the efficiency, 

effectiveness, value and quality of economic, social and 

personal activity ”[16]. 

Influenced by development of information technology, 

productivity is rapidly increasing, while intellectual 

capabilities that are reflected in related products are 

expanding. This is all being generated in a new era of IT 

competition. Technologies are changing not only the value 

chain of products and services, but also strategic decisions of 

participants production and innovative business processes. 

The result is synergy and / or emergent properties of 

economic system. 

Evolutionary transformations of digital and physical 

worlds take the following form: 

Cyber-physical systems (CFS) allow you to combine 

computing and physical (mechanical or electronic) 

capabilities. CFSs allow for information sharing, monitoring, 

control, optimization and autonomy. For example, an 

autonomous automated intelligent production line with 

production processes. Such CFS is always connected to 

individuals through the Internet. 

Cyber-human systems (CHS) are integrated information 

technologies into human organisms. For example, health 

sensors or innovative computer displays and tactile interfaces 

designed for visually impaired. 

Digital transformation is affecting business model and 

behavior of businesses. As business owners, resellers, and 

customers become informed, their decisions, ratings, and 

purchases change. There is competition for end-user 

interface, which is largely independent of where the company 

is in digital transformation chain. Transition to "digital" 

influences established relationships with clients, as well as all 

innovative business processes, focusing on the needs of 

client. 

Digital transformation of business model industrial 

enterprises can occur at the level of individual units value 

chain, and can dramatically change business. Intelligent, 

smart and innovative connected products are expanding. This 

emergent generation is known as Internet of Things and 

ushers in a new era of competition. Ordinary competitive 

environment is transformed by influence of changing nature 

"things", which also transforms competitive transformations. 

After transformation of competitive environment comes 

stage transformation of technological infrastructure, called 

"Technology stack" and has a multilevel structure. For 

example, it may contain modified technology, software 

applications and operating systems, network 

communications, clouds, bots, and more. 

Building on the conceptual scheme for digital 

transformation of a business model of industrial enterprises is 

a sequence of steps developed by German economists D. 

Schallmo, CA Williams & L. Boardman in 2017 and refined 

by elements of cross section social and industrial block and 

these key tools of system, which gives ability to adapt 

activities of industrial enterprises as efficiently as possible 

and provides flexibility to respond to management decisions 

in a transformational environment. 

V. CONCEPTUAL DIAGRAM OF DIGITAL 

TRANSFORMATION OF BUSINESS MODEL OF 

INDUSTRIAL ENTERPRISES  

Will consider the sequence of stages becoming digital 

transformations in Country and forming conceptual chart of 

digital transformation business model of industrial 

enterprises, key changes and instruments of realization more 

detailed (Fig. 1).  

Ukraine and digitalization its national economy are at 

stage of implementation technology in public sector of 

administrative services and partial use of innovative 

technologies by society, and in small amount this is reflected 

in medical and business sectors. Use of digital technology in 

business models in industrial enterprises is only just 

beginning, so let's look at theoretical aspect of study that 

chosen.  

Digitalization, as a global trend in global economy, has a 

large number of interpretations and affects all sectors of 

national economy and economic activity of digital economy 

entities. The main drivers of global transformation challenges 

are presence in economic system of innovative technologies 

and business processes that have characteristics of applied 

tools, such as: Networking, Digital Data, Digital Customer 

Access, Automation. 

Key tools for digital transformation of national economy 

are a set of specific activities and services, such as Digital 

Data. It is creation of certain database of digitized data to 

facilitate their processing and analysis, aimed at simplifying 

procedures for forecasting and making managerial strategic 

decisions. In context of transformational change, Automation 

combines classic technology and artificial intelligence. This 

combination allows system to operate autonomously and 

self-organized. The positive effects are the reduction of errors 

and the intensification of business processes with reduced 

operating costs. Tools such as Digital Customer Access 

provide direct access to the customer through the mobile 

Internet.  

This simplifies the process and enhances transparency and 

service delivery. Mobile and wired value chain networking 

allows you to enhance communication and synchronize the 

work of distribution chains. Positive features of networking 

digitalization are intensification of working capital turnover, 

reduction of production time and innovation cycles. 

However, list of tools for digitization of economy is 

constantly expanding, as economic system is characterized 

by synergistic and emergent characteristics. 

One example of digital transformation is Airbus, which 

has developed bionic components of A350 aircraft - bionic 

brackets that have been successfully tested. Made bracket 

was on a 3D printer made of titanium powder. This 

composition of work piece makes it possible to enhance  
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Fig.1  Conceptual scheme of digital transformation of business model of industrial enterprises 
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strength function. Advantages of using digital technology in 

manufacture of aircraft brackets include: reducing fuel 

consumption, reducing material consumption and weight 

(30%); production mobility (on site). 

At national level, innovative applied technologies create 

Digital Reality, characterized by institutional, social, 

industrial changes in society and state, creating a "new" 

economy with digital characteristics. In our opinion, key 

tools of Digital Economy are BioTech, NanoTech, 

BlockChain, RetailTech, FinTech, LegalTech, Digital 

Marketing, Grid Technologies, GovTech, e-ID. Introduction 

of such technologies in country changes the understanding of 

digital reality not only of government but society as a whole. 

With effective implementation and implementation of 

Digital Reality tools in national economy, Digital Ambition 

manifests itself in business environment. 

This is the next stage of digital transformation that 

industrial enterprises are adapting to thanks to a supportive 

business environment. The level of favor ability determines 

readiness of business structures to change and their 

flexibility. 

Digital Ambition sets pace and sets goals for 

transformational change in terms of time, finances, space, 

quality. Digital ambition allows you to select elements that 

will be involved in a specific business model of industry. For 

example, integrating digital and physical worlds into CFS 

and CHS systems discussed earlier in article. At this stage of 

transformation, due to digital innovations and technologies, 

the Internet of Things can emerge, Artificial Intelligence, 

Neuronet, etc. can be used. 

And then, industrial enterprises receive a signal of 

engagement to set business model priorities at the level of 

their digital potential. 

Digital Potential are the best practices and production 

drivers that can contribute to digital transformation process 

of industrial enterprises. And here there are serious questions 

of system characteristics regarding volatility, uncertainty, 

complexity, ambiguity of all production and business 

processes in industrial enterprises. Implementation of Digital 

Potential is defined as initial stage of a post-transformation 

business model. In order to mitigate risks of effective 

realization of digital potential, Analyses process should be 

implemented in context of following components: Design 

and Engineering, Production Management, Quality 

Management, Logistics Management, Design and 

Engineering: Quote, Concept, Requirements, and Product 

Planning, Product Design and Engineering, Maintenance 

Management. For each element of post-transformation 

business model, different logically integrated options are 

developed. 

It should be noted separately about disruptive power of 

digital transformation: 

1. No need for fixed assets; 

2. No need for stocks and storage facilities; 

3. No need to create content for network or media; 

4. No need for property rights. 

Industrial Digital fit & implementation analyzes design 

options of post-transformational business model, evaluates 

and compares it with an existing business model, and 

finalizes its step-by-step support. Development of design 

options within digital implementation, budgeting of 

industrial enterprise resource capabilities is being carried out 

and a process map of integration innovations at all stages of 

value chain is being developed. 

Reverse stage of transformational change in business 

models of industrial enterprises is social Digital fit & 

implementation, when under influence of new products and 

services new employment opportunities are created, a social 

elevator, comfortable living conditions for society, 

attractiveness of economy for highly qualified personnel 

increases, and purchasing power increases. Health care, 

public services and training are becoming available. Such 

characteristics of transformational change in society at the 

same time change requirements for industrial production, 

which affects their business mode. 

VI. RESULT AND DISCUSSION 

Digital transformation of industrial enterprise business 

model and emergence of digital economy is gaining 

momentum not only in the world, but also in Ukraine, so the 

topic is becoming more relevant and necessary. Society is 

justified in innovating information and communication 

technologies, as they have a two-sided character, both 

positive and negative. This applies both to specific 

circumstances and to their implementation in a particular 

place, and of course economic gains / losses. Given that 

world's first copy of quantum computer already exists today, 

and tests are being carried out on others, this revolutionary 

innovation can affect flow of information and 

communication events. That is why cyber security of national 

economy (especially the financial sector) should take lead in 

Digital Agenda of Ukraine 2020 project, as cyber security is a 

guarantor in information and communication technologies. 

Therefore, modern Ukrainian society and national 

economy are at new stage of digital development, where 

information plays a major role. Nowadays, it is impossible to 

imagine national economy of Ukraine and social activity as a 

whole, without use of digital technology or information 

systems and information technologies. Application of 

modern information technologies at industrial enterprises and 

transformational changes in their business model 

allow increasing level of information support of management 

processes and their effective use. Especially when it comes to 

economics, business management, government regulation 

and provision of administrative services and the management 

of industrial enterprises. The Latest technologies are 

changing the processes of production and facilitating 

business process management system, enabling more 

efficient and better solution of tasks. Therefore, effective 

management is impossible without detailing elements of 

conceptual scheme of digital transformation business model 

of industrial enterprises. 

VII. CONCLUSION 

As a result of research, a conceptual scheme of digital 

transformation business model of industrial enterprises was 

developed, which details manifestations of emergent  
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phenomena in economic system at each stage of 

implementation. Detailing of components allows adapting 

activity of industrial enterprises as effectively as possible and 

provides flexibility reaction of management decisions in 

trans formative environment. This makes it possible to 

further predict the most characteristic features of subsystems 

and their interconnections. 
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