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Abstract: the creation of added value in early industrialized countries is cur-
rently defined by the transition to the fourth stage of industrialization, known as In-
dustry 4.0. This development follows the third industrial revolution, which began in
the early 1970s and relied on electronics and information technologies to achieve a
high level of production automation. If information was the main element in the pro-
duction function of post-industrial economies, then data is the key element in Indus-
try 4.0. Industry 4.0 is characterized by the use of digital technologies, ‘'smart' con-
cepts, ensuring continuous connectivity among all process participants, efficiency,

and adherence to principles of sustainable development.
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Manwixncenxoe Ilasen Banepvesuu
KaH/1. 9KOH. HayK, JIOLIEHT
OI'AOY BIIO «HanuoHanbHBIN HUCCIeI0BaTEIbCKUAN
YHUBEpPCUTET «BhICIIas 1IK0Ia YKOHOMUKHNY
r. Huwxnnit Horopon, Huxeropozackas o6yactb
BKJIAJI TEXHOJIOTUMA MHAYCTPHH 4.0

B JOCTUKEHUE IEJEN YCTOMYNUBOI'O PASBUTHUS
Annomayus: cozoanue 000ABIEHHOU CMOUMOCMU 8 CMpAHAX C pPaHHell
uHoycmpuanusayuel 8 Hacmosuee pems onpeoeisemcs nepexooom K 4emeepmotu

cmaouu unoycmpuanuzayuu, uzeecmuou xax Huoycmpus 4.0. Omo pazeumue
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credyem 3a mpemovel NPOMbIULIEHHOU pesoiioyueli, KOmopdas HAaYdldcb 6 Haudje
1970-x 20006 u onupanace Ha 31eKMPOHUKY U UHDOPMAYUOHHbIE MEXHOJO2UU OIS
OOCMUMNCEHUSL BbICOKO20 YPOGBHA asmomamusayuu npous*eodcm@a. Ecnu uH¢0pMaz4uﬂ
ObLIA OCHOBHBIM JIEMEHMOM NPOU3BOOCEEHHOU (QYHKYUU NOCMUHOYCMPUATHHBIX
9KOHOMUK, MmO oamnnvle ABNAIOMCA KIIOYEB8bIM IINEeMEHMOM 8 Hdecmpuu 4.0.
Hnoycmpus 4.0 xapaxmepuzyemcs ucnoib308anuem yu@dposvix mexHoaio2uil, «YMHuIX
KOle;el’luuﬁ, 0666‘716’{1/!6(110u4ux HeENpEPLvIBH)YI0 CB3b M@chay ecemu yuacmmuruxkamu
npoyecca, a¢ppexmusHocmb U NPUBEPIHCEHHOCb  NPUHYUNAM — YCHOUYUBO20
paseumusl.

Knioueewie cnosa: Hnoycmpus 4.0, cmumynupyowue mexHoaio2uu, yCmouiugoe
paseumue, yeiu ycmoﬁqueoeo passumul.

Introduction

Industry 4.0 is founded on the use of digital representation of information across
all management levels and types and represents a new level of production organiza-
tion and value chain management throughout the product lifecycle. The development
of Industry 4.0, based on the creation of smart cities, product factories, and services
integrated into the Internet of Things, has a significant impact on sustainable produc-
tion and achieving sustainable development goals.

However, while the development of Industry 4.0 provides new opportunities for
sustainable development practices across economic, social, and environmental as-
pects [2], contemporary research primarily focuses on Industry 4.0's contribution to
the development of circular economy practices and reducing environmental impact.

Industry 4.0 enabling technologies and sustainability

Researchers and practitioners are increasingly considering sustainability in tech-
nological innovations during Industry 4.0 in general [1]. Related to sustainability,
numerous contributions in the literature aim to define the link and impact of Industry
4.0 in defining processes, with firms increasingly oriented towards sustainable devel-
opment. Hence, the literature at the intersection of Industry 4.0 and sustainability is

rapidly evolving and growing to cover different areas [1, 2, 4]. Simultaneously, the
2  https://phsreda.com

Conep:xxumoe goctymuo mo gunensuu Creative Commons Attribution 4.0 license (CC-BY 4.0)



Publishing house **Sreda™

rapid, progressive development of the digital revolution contributed to the establish-
ment of specific tools of Industry 4.0, known as «enabling technologiesy, widely used
by firms. These technologies are often classified as the «nine enabling technologies
of Industry 4.0»: additive manufacturing, augmented reality (AR), autonomous robot,
Big Data, cloud computing, cybersecurity, horizontal and vertical system integration,
the industrial Internet of Things (1oT) and simulation. Scholars started to investigate
the link between Industry 4.0 and sustainability from the perspective of its enabling
technologies. New technologies directly or indirectly contribute to sustainability [1].

It is also pointed out that very few studies investigate enabling technologies and
their contribution to sustainability. Moreover, it is not only important that firms im-
plement sustainable practices but also communicate them to stakeholders to gain eco-
nomic, competitive, and corporate image benefits. Although the disclosure of sustain-
able information and practices is not mandatory, its dissemination can enhance a
firm’s reputation and brand, as well as increase credibility in the eyes of stakeholders.
In this domain, no existing study in the literature looks at the role of enabling tech-
nologies in sustainability under the lens of communication.

The implementation of sustainable business models in Industry 4.0 is ensured at
all levels of the economy. Different principles of Industry 4.0 necessary for imple-
menting its 'scenarios' can be identified. For example, functional compatibility (in-
teroperability) implies direct interaction or the ability of machines, devices (robots),
sensors, and humans to exchange information using Internet of Things.

Informational transparency, or the ability of systems to create virtual (digital)
copies of real systems, emerges based on interoperability and results from direct in-
teraction. It is achieved by supplementing information models with data coming from
various sensors in real-time. To achieve informational transparency, it's necessary to
collect data from sensors and detectors within the content they generate. As a result,
digital copies of real objects, systems, and functions are created in the virtual world,

accurately replicating everything happening with their physical clones. These digital
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twins accumulate information about all processes occurring with smart equipment,
production, and products.

Technical support and decentralization of managerial decisions (machine assis-
tance to humans) denote the ability of cyber-physical systems to participate in deci-
sion-making by collecting, analyzing, and visualizing information. This leads to the
decentralization of decision-making and even the delegation of some to cyber-
physical systems. Technical support also involves replacing humans in performing
routine or hazardous operations. The final stage of the process is automation where
cyber-physical systems efficiently function without human intervention or human re-
placement. Humans act as controllers, intervening only in emergency and non-
standard situations.

The implementation of Industry 4.0 principles also has a significant impact on
the level of global value chains. For instance, factory robotization enables automobile
manufacturers to establish domestic production instead of relying on cost-effective
labor from other countries. In this context, Industry 4.0 principles serve as an alterna-
tive to political instruments for regulating the macroeconomic situation.

The most significant value, both from a scientific and practical standpoint, lies
in researching the contribution of Industry 4.0 to addressing global human challenges
and achieving sustainable development goals

Conclusions

With the emergence of Industry 4.0 the concept of sustainable development has
acquired new dimensions. This can be explained by several reasons. Firstly, initially,
in the early policy documents of the Ministry of Education and Research of Germany,
dedicated to the development of Industry 4.0, it was viewed as a strategy for creating
sustainable production. In other words, Industry 4.0 was portrayed as a production
concept free from the shortcomings of its predecessor, accompanied by the depletion
of natural resources, climate change, and a decline in workforce quality [3]. It's im-
portant to underline that Industry 4.0 consists of sustainable development practices,

where sustainability acted as a premise for the development of Industry 4.0.
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Secondly, subsequently, around the elements of Industry 4.0, disruptive, «revo-
lutionary» business models began to evolve, presenting new opportunities for imple-
menting the concept of sustainable development — primarily through the use of digital
infrastructure and information-communication technologies. These are business mod-
els of sustainable production, consumption, waste management, and changes in glob-
al value creation chains. Among them, particular attention should be paid to the plat-
form economy, sharing economy, and app economy.

Key trends in the development of the digital economy include globalization,
mindful consumption, constant changes, digitalization of communications, social
transformation, technology, and innovation.

Thirdly, the development of Industry 4.0 not only fit into the broad discussion
on industrial sustainability but also raised new questions. Do the technologies of In-
dustry 4.0 genuinely contribute to sustainable development? On the contrary, do the
key components of Industry 4.0 (robotization and digitalization) pose additional
threats and place humanity in front of new global challenges?

Addressing the challenges posed by Industry 4.0 represents the most complex
and debatable aspect. Besides, the concept of Industry 5.0 as a subsequent phase of
Industry 4.0 is centred around values, such as human-centricity, ecological or social
benefits. This paradigm shift is based on the idea that technologies can be shaped to-
wards supporting values. This is especially important as ongoing societal develop-
ments in the fourth industrial revolution change the way value is created, exchanged
and distributed. The technologies at the core of Industry 5.0 are largely congruent
with Industry 4.0, while a stronger focus on human-centred technologies and, hence,

cooperation problems forms the basis for Industry 5.0.
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