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SOCIO-ECONOMIC EFFECTS OF DISRUPTIVE TECHNOLOGIES 

 

Iryna Dehtyarova, PhD, As. Prof. 
Leonid Melnyk, Dr., Prof. 

Oleksandr Kubatko, Dr., Prof. 
Sumy State University, Ukraine  

 

Humanity currently faces Industry 4.0 as a new reality 
[9,10,11,13,28,29,40]. A massive predictable introduction of cyber-physical 
production systems to maintain human needs and artificial intelligence is evolving. 
Different types of robots could replace many professions by the year 2030. It might 
drastically change people's lives and societies. 

The report of the International Council on the Agenda for the Future of 
Software and Society, organized in the framework of the World Economic Forum, 
states that many disruptive technologies will reach a crucial point in their 
development by 2025 [3]. Society comes closer and faster near surprising 
technological innovations, as, e.g., quantum computer, the universal introduction of 
the blockchain, virtual reality, and developments based on artificial intelligence. 
Every year experts and scientists discuss the issues related to disruptive 
technologies, focusing on the positive sides for economic growth promotion. The 
main direction of Industry 4.0 is the formation of cyber-physical systems and the 
Internet of Things (IoT) [29]. The Internet of Things is a concept of an information-
driven network of physical objects (“things”) equipped with built-in technologies for 
interacting with each other or with the external environment. The formation of IoT 
can rebuild economic and social systems, contributing to personality development 
and achieving sustainable development goals[5-8,12,14,16-39,41-43]. IoT allows 
realizing several communications (interfaces) that contribute to personality 
development, which is the primary goal of sustainable development. Solving many 
social and environmental problems depends on the success of economic systems [1; 
15].  

First, production systems create the material assets (goods) and information 
necessary to improve human life quality, carrying a sustainable state of ecosystems. 
Second, individuals in the economy get their income, needed to increase well-being 
and personal development. Third, economic structures establish the capacity and 
investment capital for transformations towards sustainable development. Fourth, 
personality development is primarily associated with the solution of economic 
problems. 

Figure 1 demonstrates the positive and negative impact of disruptive 
technologies.  
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Figure 1. The positive and negative impact of disruptive technology (DT) (in 
brackets – the predominant DT effect) (developed by the authors)  

 

The World Economic Forum predicts that by 2025, 75 million jobs will have 
disappeared to be replaced by 133 million new ones as automation spreads in the 
workplace [4]. 

The socio-economic effectsof disruptive technology can be explained by 
analyzing the peculiarities of Industry 4.0. Disruptive technology changes the basis 
of competition by improving the performance metrics along which firms compete. 
Therefore, the primary effect of disruptive technology occurs in competition.  
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1. Direct environmental effects result from the decrease of 
environmental impact from energy production, the manufacture, and consumption 
of products. 

2. Indirect environmental effects. Alternative energy can prevent 
significant environmental impacts of the processes of extraction, transportation, and 
storage of fuel resources (drainage and soil pollution, oil spills, pipeline accidents, 
blocking animal migration routes, etc.).  

3. Dematerialization of the economy. Disruptive technology 
(primarily additive methods based on 3D printers) can significantly reduce the 
material intensity and energy consumption (energy intensity and input of material 
per unit of product). 

4. Improving resource efficiency. Resource efficiency is a critical 
factor in a greening economy [6]. The use of new materials, computerization 
(digitization) of design and manufacturing products based on artificial intelligence 
may significantly increase economic processes' efficiency. Fiber-optic 
communication (quartz, glass, or polymer fiber) allowed increasing the speed of 
information transfer by more than five times  

5. A circular economy. Cyber-physical systems in Industry 4.0 and 
the Internet of Things are a step towards building a circular economy. The 
digitalization of production processes and the development of cloud technologies 
also contribute to this. Ideally, each product will have its label, which will carry 
information about the source of resources, production technology, the type of energy 
used, and other data. This information is the basis for creating closed material use 
cycles [2] 

6. Reducing the risk of accidents and disasters. The new economy 
may significantly reduce the risk of emergencies that cause significant 
environmental damage. At least two circumstances contribute to this. The first is the 
dematerialization of the production and consumption processes. The dangerous links 
of production, transport, and storage of resources are eliminated. 

7. Transition to environmentally friendly materials. The modern 
technological revolution and the creation of new materials allow them to be included 
in ecosystems' metabolism. In particular, silicon and cellulose “ink” were invented 
for 3D printers. These substances are in the material metabolism of the planet. 
Packaging materials from agricultural waste became widespread. 

8. Public evaluation of projects. The platforms for the broad 
involvement of people in public governance allow environmental impact evaluation 
by the public at a minimal cost. There are prerequisites for taking into account the 
views of citizens in the formation of their environment. One of the basic principles 
of sustainable development can be implemented in practice: “think globally, act 
locally”. 
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9. Sociology of development. The formation of the Internet of things 
and the widespread use of robots may significantly reduce the physical labor. The 
increase of human well-being in different countries allows satisfying basic biological 
needs. Modern methods of agricultural production (“vertical” farms, test-tube meat) 
are essential. 

10. Improving the quality of life. The implementation of individual 
monitoring of human health, the development of medicine based on the reproduction 
of renewable organs, and a new generation of pharmaceuticals contribute to a 
significant increase in human life quality. 
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