Ne 201, 2025 Exonomiunuii npocmip

VK 339.5:330.15
DOI: https://doi.org/10.30838/EP.201.370-377
Tsybuliak Anastasiia
Dr. of Economic Sc.
Ukrainian-American Concordia University
Ouoynsax A.T.
JIOKTOp €KOHOMIYHUX HayK

YkpaiHcbko-AMepUKaHChKHH yHiBepcuTeT « KoHKOPIisn
https://orcid.org/0009-0007-9601-0391

EVOLUTION OF THEORIES OF ECOLOGICAL MODERNIZATION
AS A MANIFESTATION OF THE INCREASING RISK OF THE INTERNATIONAL
ECONOMY: ACTUALIZATION OF SUSTAINABLE BUSINESS PRACTICES
IN THE CONDITIONS OF DIGITAL TRANSITION

The purpose of the article is to study the evolutionary changes in modernization theories with an emphasis on theories
of ecological modernization as a special direction in the development of economic science. We recognize the digital
transition as a trigger for revising approaches to the interpretation of ecological modernization. The hypothesis of the
article is based on the assertion that the increased riskiness of the international economy due to the creation of global
valuechains and the strengthening of global interconnectedness, global supply chains leads to an asymmetric distribution
of the environmental burden between participants in the world economy, which affects the formation of a specific inter-
national division of labor - the green international division of labor.

the modernization paradigm of the 1950s and 1960s, which can be called classical, was characterized by focusing
research interest on the problems of development, factors and mechanisms of transition from traditionalism to modernity;
conducting analysis primarily at the country, national level; operating with endogenous variables, such as social institu-
tions and cultural values; a positive assessment of the modernization process itself as progressive and promising, signif-
icantly expanding the potential of human capabilities. The modernization process was viewed as comprehensive, associ-
ated with ““revolutionary” in significance, radical transformations of models of human existence and activity. The concept
of knowledge is characterized by incompleteness, linearity and unambiguous determination, which in itself carries risks.
In the modern world, risk begins to be understood as a result of the redundancy of scientific and technological progress.
Consequently, within the framework of the theory of ecological modernization, it is accepted as an axiom that the capi-
talist system contains mechanisms that lead to environmentally friendly activities, and damage to the environment is
caused by overexploitation of nature, abuses by the private sector. Social dynamics, which assumes constant moderniza-
tion, forms a constant interaction of society with various threats and dangers, the result of which are risks. As a result,
society itself constantly generates them. They are not a consequence of any exceptional phenomena, but are constantly
reproduced in the political, economic, and social spheres of life, and arise as a result of decision-making. The theory of
ecological modernization is thus perceived as a model of environmental risk management and political practice that
combines direct administrative control and self-regulation, self-restraint in consumption. Ecological modernization is
most often defined as a reflexive reorganization of industrial society in an attempt to counter the impending ecological
crisis. Ecological modernization in the context of digital transformation is a component of economic reform, which is
voluntarily carried out by environmentally and socially responsible businesses. According to the concept of “Industry
4.0", we refer to the "factories of the future™ as mechanisms of systemic ecological modernization in the context of digital
transformation. In order to maintain material prosperity in modern society, it is important to think together about eco-
logical sustainability as the basis for maintaining life on the planet and about digitalization as the foundation of prosper-
ity.
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EBONOLIA TEOPIM EKONOTIYHOI MOAEPHI3ALIT IK NPOAB
3ArTOCTPEHHA PUSUKOTEHHOCTI MI}KHAPOAHOI EKOHOMIKMU:
AKTYANI3ALIA CTANIUX BISHEC-NMPAKTUK B YMOBAX
LLUGPOBOIO NEPEXOAY

Mema cmammi nonsieae y O0CHIONCEHHI eONIOYIUHUX 3MIH Y MeOopisAX MOOepHI3ayii 3 aKyeHmom HA meopisx
eKON02IUHOI MOOepHI3ayii K 0COOAUB020 HANPAMY Y PO3BUMKY eKoHOMIyHOi Hayku. Mu eusnacmo 3a yugposum
nepexodom mpueep 00 pegizii nidxodie 0o iHmepnpemayii exonociunoi mooeprizayii. 'inomesa cmammi 6asyemvcs Ha
MBEPONCEHHI, WO NOCUNEHHS PUBUKOLEHHOCMI MIJNCHAPOOHOI eKOHOMIKU BHACHIOOK CMBOPEHHS 2N0OANbHUX MepPelc
0o0anoi sapmocmi ma NOCUIeHHs: 2100aAIbHOL 83AEMON08 A3aHOCTI, 2T00ATLHUX TAHYI02I8 NOCABOK NPU3BOOUMb OO
HeacumMempuuHo20 po3nooiny eKoa02i4H020 HABAHMANICEHHS MIJIC YUACHUKAMU CEIMOB020 20CHO0APCMEA, WO 6NIUBAE
Ha OpMYy8aHHs cneyuhiunoeo MidicHapoOHO20 NOOLLY NPAYL — 3e1eH020 MIdCHAPOOH020 nodiny npayi. Lle, 6 ceoro uepey,
BUMA2AE BNPOBAONCEHHS KOHKYPEHMOCHNPOMONCHUX CMANUX Cmpamezitl yugpogoeo po3eumky, HAYileHUx Ha 3eneHe
EeKOHOMIUHEe 3DOCMAHHA § NIOMPUMKY JHOOUHO OPIEHMOBAHUX COYIANbHUX MoOeneli Npu OOMPUMAHHI NPUHYUNIE
KAIMAMUYHOL HeUmpaibHOCMI [ payioHAIbHO20 UKOPUCTAHHS NPUPOOHUX PECYPCIE.

Biosnaueno, wo osenenenns eKOHOMIKU 30CEPeOHCYEMbC HA MAKUX KIIOUOBUX YLNAX.! 30epedcenHs ma 8i0HO8IeHH s
NPUPOOHO020 NOMEHYIANY WINAXOM NIOMPUMKU OI0N02IYHO20 DIZHOMAHIMMSA, 3AXUCMY eKOCUCMEM, PAYiOHATIbHO20
BUKOPUCMAHHS PeCYPCHOT 6a3u ma 3HUNCEHHsL PI6HS 3a0PYOHEHHs HABKOIUUUHBO20 Cepedosuwld; NOSUMUBHI COYIANbHI
SMIHU, WO NOAA2AIOMb Y NOKPAWEHHI SAKOCMI dcumms modeli (K 300p08'st HaceneHHs, maK i NPUpoOHUX YMO8
HCUMMEODIANLHOCTI), NIOBUUYEHHS TMEeMNI8 eKOHOMIYHO20 3DOCMAHHA 3A80SKU MINCHAPOOHIU cnienpayi, 2100anibHUM
IHeecmuyisimM ma eqhpeKmusHOCMI HOGIMHIX MEXHOIO2IL.

Axyenmogaro, wo yu@posizayis npuzeo0ums 00 eKOI0SIHHUX HACLIOKI8 Yy 6U2isiOi 30IIbUIEHHS COXNCUBAHHS eHepeil
ma Oinbwioi nompedu 8 cuposuHi 0N eleKMPOHIKU, A MAKONMC 30LNbUleHHSA KilbKOCMI 8i0X00i8 8i0 eNeKmpOHHO20
obnaonanns. Ilepexio 0o exonoziunoi cmitikocmi 30cepeddiceHutl Ha 30epediceHHi npupoou ma GUKOPUCMAHHI
BIOHOBIIOBANHUX pecypCi6 6e3 WKOOU il HABKOIUUHBLO2O cepedosuwya. Enexmponni 6ioxoou eajcko nepepobasmu, wo
npu3gooums 00 YmeopeHHs we Oinbuioi KiibKocmi 8i0X00is.

Cyuacni meopemuuni MoOei eKoa02iuHOTI MOOepHi3ayii niOKpecoroms amoisaneHMHUL 8NIUE YUPDPOBO2O NEPexody
Ha HagrkonuwHe cepedosuuje. Llugposa mpancopmayis npomuciogocmi 6a3yemuvcst HA MEOPEMUUHUX KOHYENYisx
«Inoycmpii 4.0», «gabpux maiibymuvoeoy, 6xmouauu yugposi, posymui ma ipmyanvHi Gabpuxu. Bownu
nepedbauaroms YuUPposizayito 8cb0O20 HCUMMEBO2O YUKTY NPOOYKYIL, BUKOPUCMAHHA YUDpOsux mooenelli K HOBUX
PO3pO0OIEHUX NPOOYKMIG, MAK [ GUPOOHUYUX NPOYecis, a Maxolic nowupenHs yugposux niameopm. Lli konyenyii
6a3ylomsbcs Ha YilomMy cnekmpi nepedogux mexmoaozil, Hacamnepeo GipmyanbHoMy mooemosanni, Iumepuemi peuel,
pobomomexHiyi, WmMyyHOMY IHMeNeKmi, 8eIUKUX OaHUX, XMAPHUX OOUUCNEeHHSAX, NPOSHO3HIU aHanimuyi, aOumueHoMy
BUPOOHUYMEI.

Teopemuuni mooeni exon02iuHOl MOOepHI3ayii He IZHOPYIOMb PO32/50 NEPeOYMO8 [ HACIIOKIE NOCUNEHHS KOHKYDeHYIT
3a MPAOUYIUHI NPOMUCTO8] pe2ioHU 3 OOKY HOBUX YeHmPI8 NPOPUBHUX MeXHON02il. Bnpoeadoicenns npopusHux seneHux
MEXHON02IU MOJICe NIOSUWUMU KOHKYDEHINOCHPOMOICHICIb NIONPUEMCIE Y MUX KPATHAX, YPAOU SKUX NPUEOHVIOMbCS 00
2N00aNbHUX 3e/leHUX IHIYiamue w000 CKOPOYEHHs SUKUOi8 abo nobyoosu KIIMAMUYHO HeUMmpaibHOl eKOHOMIKU.
Lugposizayis cnpuse exonoziunocmi nionpueMHUYbKOI OisIbHOCHI.

Knrwuosi cnosa: cmanuii po3sumox, mpauncopmayis, pusuku, eKoio2iuna Kpusa, 2100aibHi npodiemu, ekonoiuna
MOoOepHi3ayis, Kpainu, wo po3eusalomuvCs, po3guHeni Kpaiuu, besnexa, eHepeemuyHi pecypcu, npooosoivia de3nexa,
KOHKYDEHMOCHPOMOJiCHICmb,  OisHec-modenv, Inoycmpin 4., 3enenmi mexHonozii, yugposi 6ioxoou, cmanicmo,
yughposizayis, KIMAmuyHa HeUMpaibHIiCMb, MIHCHAPOOHA eKOHOMIKA, Meopis, eKOHOMIUHI 8IOHOCUHU

Introduction. In the history of mankind, scientists
have identified a number of ecological crises. The current
crisis is often called the "crisis of reducers”, since natural
reducers no longer have time to clean up man-made waste
or are not able to do so at all due to the alien nature of the
emitted artificial synthetic substances. Almost simultane-
ously with the “crisis of reducers", two other ecological
stresses are also actively manifesting themselves: thermo-
dynamic and caused by a decrease in the reliability of eco-
systems. They are associated with the ecological conse-
quences of energy overproduction in the lower troposphere

(greenhouse effect, construction of thermal and nuclear
power plants, etc.), as well as the disruption of the natural
ecological balance. These ecological crises may possibly
be resolved if energy and ecological revolutions can occur.
Among the manifestations of the environmental crisis and,
in particular, environmental problems are climate change
as a result of greenhouse gas emissions, shortage and pol-
lution of fresh water, deforestation and desertification, re-
duction in biodiversity, population growth and displace-
ment as a result of the aggravation of the problem of cli-
mate migration, waste disposal, air pollution, degradation
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of soils and ecosystems, chemical pollution, depletion of
the ozone layer, urbanization, depletion of natural re-
sources, disruption of biogeochemical cycles, and the
spread of new diseases. The above highlights the need to
adapt the policy of environmental modernization to take
into account new development challenges — the digital
transition, which absolutizes the importance of innovation
and technological developments, and therefore leads to in-
creased demand for resources. The beginning of the devel-
opment of a new social paradigm is considered to be the
Stockholm Conference on the Human Environment, orga-
nized by the UN in 1972. [23]. This conference was the
first major conference on environmental issues, but its fo-
cus was not only on environmental issues, but also on the
overall conflict between the needs of socio-economic de-
velopment and the need to protect the environment. The
Stockholm Declaration, developed following the confer-
ence, was the first to mention the term "ecodevelopment™,
which later became synonymous with the concept of "sus-
tainable development”. Modernization theory explained
the successes and failures of development solely by inter-
nal factors operating in each society, its historical and cul-
tural characteristics and traditions, ignoring the different
positions of countries in the global force field of the world
economy and politics. The weak positions of most devel-
oping countries in the system of international relations pre-
determined their further lag behind the leaders of technoe-
conomic progress. The environmental consequences of
modernization have the greatest impact on poor countries.
The idea of the limits of growth is sometimes challenged
from the position of "technological optimism". The impres-
sive achievements of modern scientific and technical
thought give rise to the illusion that the progress of science
and technology allows us to solve all the problems associ-
ated with the limited earth's resources and environmental
threats. The search for an answer to the environmental and
social problems associated with modernization led to the
emergence of the concept of sustainable development.

The review of the literature. The reports of the Club
of Rome, which developed the position on the need to slow
down the growth and stabilize the planet's population,
played a major role in the greening of world consciousness.
[16; 18; 19; 29]. In recent years, alternative ecological-eco-
nomic concepts have emerged. The inability to achieve a
radical change in the relationship between the economy
and the environment has led to the concept of ecotopia,
which calls for a return to nature as quickly as possible, and
for the rejection of scientific and technological progress,
which only destroys the environment. Ukrainian scientists
view modernization policy as a component of development
strategies [1; 2; 3; 4; 5; 22] , while recognizing the systemic
ecological crisis as one of the reasons for the aggravation
of the problem of global asymmetries in economic devel-
opment [6; 7; 24; 25; 26], and, therefore, recognizing the
greening of development as a determining imperative for
the consolidation of the social, economic and environmen-
tal dimensions of transformations [8; 9; 10; 11; 12; 15].
Scientists [13; 17; 20] argue that risks are integral struc-
tural elements of post-industrial civilization.

Despite the existing body of work by authors who prove
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that a sustainable development strategy cannot be devel-
oped based on traditional universal ideas and values, stere-
otypes of thinking, and therefore it requires the develop-
ment of new scientific and ideological approaches that cor-
respond not only to modern realities, but also to the pro-
posed prospects for the development of the “society-na-
ture” system, we believe that the issue of environmental
modernization in the context of the digital transition re-
quires a revision of established ideas about sustainability
as such..

The purpose of the article. Realizing that the in-
creased riskiness of the international economy due to the
creation of global networks of added value and the
strengthening of global interconnectedness, global supply
chains leads to a non-asymmetric distribution of the envi-
ronmental burden (net-producing countries vs. importing
countries), we recognize the digital transition as a trigger
for revising approaches to interpreting environmental mod-
ernization.

The main material of the article. In the 1970s, the
theory of modernization was subjected to the strongest crit-
icism, which turned into its complete denial. The theoreti-
cal justifications for the idea of modernization were con-
sidered unacceptable. First of all, the nonlinearity and mul-
tidimensionality of historical development were empha-
sized, which is carried out in different ways depending on
the starting positions of certain societies and the problems
they face. The globalization of the modern world leads to
an increase in the number of interconnected results of de-
cision-making or refusal to make decisions, which also
leads to an increase in risk, which affects the course of eco-
logical modernization processes. Riskiness is facilitated by
an excess of knowledge about risks in society and imper-
fect methods for countering them. The theory of ecological
modernization describes the features of the transformation
of a social system in line with environmental requirements,
while maintaining a market economy and a democratic po-
litical system and without a radical restructuring of society.
The theory of ecological modernization arose in the mid-
1980s among researchers from the Free University of Ber-
lin. The theory of ecological modernization is associated
with U. Beck's concept of "risk society" and is interpreted
as a tool for risk minimization [14]. Using the concept of
"risk society", the researcher characterizes the specifics of
the existence of modern civilization, which evolved to this
state from the stage of industrial modernization. He argues
that in the era of industrial society, risk was considered as
a result of insufficient development of technology and sci-
entific knowledge or the inefficiency of their use. U. Beck
[14] proposes the concept of the “second modernity™ and
claims that the extent of the spread of environmental risks
largely depends on the level of development of the country.
Often, dangerous production is located in less developed
countries, so the threats it poses concern, first of all, the
population of these countries, but these threats can boom-
erang against highly developed countries as well.

At the first stages of the development of the theory of
ecological modernization, the authors defined the main ef-
fect of ecological modernization in industry, namely, in re-
placing existing industrial technologies with resource-
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saving and less destructive ones for nature, human health
and the environment. It should be noted that at the fifth
stage, ecological modernization was considered as a natu-
ral phase of the development of industrial society into a su-
per-industrial and post-industrial one. It occurs under the
influence of economic laws and is characterized by the fact
that economic development itself needs to reassess the con-
sequences of humanity's impact on the environment. In or-
ganizational terms, the post-industrial economy will con-
sist of a variety of network environments of different pur-
poses and scales. The concept of "ecosystem" was bor-
rowed by economists from biology - along with the concept
of "ecology". In the economic context, both terms are usu-
ally used in combination, within the ecosystem approach,
and are considered as concepts that describe the evolution
of the nature of interactions between economic agents,
models of their innovative activity and their relationships
with the operating environment. Networks can be formed
on a variety of unifying principles (geographical, political,
production, environmental) and at different levels, from lo-
cal (within organizations, companies, clusters, science
parks) to global, i.e. - wherever stable relationships and
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joint strategies of participants arise. Greening the economy
has several key goals, including: (1) conservation and res-
toration of natural potential by maintaining biological di-
versity, protecting ecosystems, rational use of the resource
base and reducing the level of environmental pollution; (2)
positive social changes, which consist of improving the
quality of life of people (both the level of public health and
natural conditions); (3) increasing the rate of economic
growth due to international cooperation, global invest-
ments and the effectiveness of the latest technologies.

We highlight a number of functions of greening the
economy: resource-saving; stimulating; limiting; evalua-
tive; organizational; moral and ethical; axiological; moti-
vational; harmonizing; evolutionary. From the standpoint
of the theory of ecological modernization, we highlight two
functions - stabilizing (ensuring positive dynamics of eco-
nomic growth by reducing the degree of negative socio-
economic consequences) and compensatory (compensa-
tion for the harm caused to nature and society through the
implementation of various economic and social state pro-
jects) (Fig.1) [21].
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Fig. 1. Evolution of ecological modernization approaches
Source: compiled by the author

The Stockholm Declaration raises the issue of corpo-
rate social responsibility, which has led the United States
and a number of European countries to initiate appropriate
changes in the institutional environment, legislating the
need for industrial enterprises to implement environmental
protection measures. Despite this, for most companies the
environment was important only from the point of view of
compliance with the law. But whatever the attitude of

manufacturers, they were forced to implement cleaner pro-
duction. Cleaner production is production that is character-
ized by the continuous and complete application of an en-
vironmental protection strategy to processes and products
that prevents environmental pollution in such a way as to
reduce the risk to humanity and the environment. With re-
gard to processes, this is the rational use of raw materials
and energy, the exclusion of the use of toxic raw materials,
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and a reduction in the amount and degree of toxicity of all
emissions and waste generated during the production pro-
cess. In the context of the digital revolution, clean produc-
tion can be facilitated by the spread of meta- and “super-
materials” with programmable and changeable functional
properties, the transition to clean, low- and post-carbon en-
ergy, which involves the formation of a new large market
for energy storage, the use of flexible smart grids, and dis-
tributed generation. The spread of non-traditional methods
of material processing (additive manufacturing, atomically
precise manufacturing), robotic and automated systems, as
well as the scaling of the use of augmented, virtual reality,
and artificial intelligence for the purposes of analytics and
process control can help reduce environmental risks.

Government actions on environmental modernization
are an integral part of innovation policy in industry, and
they can mean an attempt to overcome the conflict between
economic growth and environmental protection. Focusing
on innovation allows us to offer solutions to environmental
problems - innovations can make the industry more effi-
cient, so in the future there will be a generation of eco-
nomic growth, due to which it will be possible to increase
funding for green technologies and digital transformations.

Ecological modernization in the context of digital tran-
sition assumes taking into account the revolutionary
changes in industrial ecology. In various industries, com-
panies are already using digital solutions to create environ-
mental sustainability. However, these solutions primarily
serve to increase economic efficiency and only secondarily
have a positive impact on the consumption of resources and
energy. Therefore, the use of digital technologies is moti-
vated primarily by economic and, to a lesser extent, envi-
ronmental reasons [27]. Digital technologies themselves
must become more environmentally friendly. Since the
digital transition, which does not contradict the principles
of climate neutrality, is associated with the need to produce
global public goods such as environmental and climate se-
curity, the question arises whether the pioneering countries
in the transformation process will not only bear additional
costs, but also gain some competitive advantages over
time. The free-rider problem exacerbates the problem of
asymmetric distribution of transaction costs and therefore
transition risks. This requires additional theoretical re-
search.

Digitalization also leads to environmental conse-
guences, in the form of increased energy consumption and
a greater need for raw materials for electronics and an in-
crease in the amount of waste from electronic equipment.
The transition to environmental sustainability focuses on
preserving nature and using renewable resources without
harming nature. Electronic waste is difficult to recycle,
which leads to the formation of even more waste that can
no longer be recycled and reused. The production of elec-
tronic devices involves excessive use of non-renewable
natural resources and the production of digital devices con-
sumes a lot of energy. The digital transformation of indus-
try is based on the theoretical concepts of “Industry 4.0”,
“factories of the future”, including digital, smart and virtual
factories [28]. They involve the digitalization of the entire
life cycle of products (from the concept idea, design,
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production, operation, maintenance and disposal), the use
of digital models (doubles) of both new designed products
and production processes, as well as the distribution of dig-
ital platforms. These concepts are based on a whole range
of advanced technologies, primarily virtual modeling, the
Internet of Things, robotics, Al, big data, cloud computing,
predictive analytics, additive manufacturing.

The formation of new digital markets is accompanied
by the spread of technologies and innovations in produc-
tion processes, including: equipment and materials for
post-carbon energy (distributed generation technologies,
new solutions in the field of energy saving, renewable en-
ergy sources); new solutions in the field of biotechnology
(gene and genome editing technologies, microbiomics, im-
mune system engineering, etc.); new chemistry and new
materials (2D materials, development of micro- and nano-
encapsulation technologies, self-healing and high-strength
lightweight materials, etc.); intelligent equipment and tech-
nological systems for advanced manufacturing (new solu-
tions in robotics and automation, nano-production, new
technologies in 3D printing — nano-3D printing, 3D print-
ing using biomaterials); next-generation microelectronics
and the required component base (non-silicon electronics,
quantum communications, quantum computers, photoelec-
tronics, flexible electronics, etc.); new solutions for
healthcare and medicine (technologies in the field of surgi-
cal robotics, super-high-resolution microscopy, creation of
artificial organs, medical and biological informatics, next-
generation drugs); new generation of sensor and control
and measuring devices (biosensors, "smart" tactile technol-
ogies, contactless sensor technologies, etc.); new solutions
in the field of information and communication technolo-
gies (new media, blockchain, artificial intelligence tech-
nologies, machine learning, transition to new generations
of mobile communications, etc.).

The uneven development of breakthrough technologies
leads to the formation of a new system of geographic cen-
ters around leading entrepreneurial universities that unite
researchers and developers of breakthrough technologies.
This provokes increased competition for traditional indus-
trial regions from new centers of breakthrough technolo-
gies. The introduction of breakthrough green technologies
can increase the competitiveness of enterprises in those
countries whose governments join global green initiatives
to reduce emissions or build a climate-neutral economy.
Digitalization contributes to the environmental friendliness
of business activities, since the costs of moving many
goods and services that are traditionally not portable in ge-
ographical space are reduced many times over. Goods and
services from non-tradable become tradable. First of all,
this concerns the areas of education, healthcare, security,
as well as other services traditionally provided by the state.

Conclusions. In general, the modernization paradigm
of the 1950s and 1960s, which can be called classical, was
characterized by focusing research interest on the problems
of development, factors and mechanisms of transition from
traditionalism to modernity; conducting analysis primarily
at the country, national level; operating with endogenous
variables, such as social institutions and cultural values; a
positive assessment of the modernization process itself as
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progressive and promising, significantly expanding the po-
tential of human capabilities. The modernization process
was viewed as comprehensive, associated with “revolu-
tionary” in significance, radical transformations of models
of human existence and activity. The concept of knowledge
is characterized by incompleteness, linearity and unambig-
uous determination, which in itself carries risks. In the
modern world, risk begins to be understood as a result of
the redundancy of scientific and technological progress.
Consequently, within the framework of the theory of eco-
logical modernization, it is accepted as an axiom that the
capitalist system contains mechanisms that lead to environ-
mentally friendly activities, and damage to the environ-
ment is caused by overexploitation of nature, abuses by the
private sector. Social dynamics, which assumes constant
modernization, forms a constant interaction of society with
various threats and dangers, the result of which are risks.
As a result, society itself constantly generates them. They
are not a consequence of any exceptional phenomena, but

are constantly reproduced in the political, economic, and
social spheres of life, and arise as a result of decision-mak-
ing. The theory of ecological modernization is thus per-
ceived as a model of environmental risk management and
political practice that combines direct administrative con-
trol and self-regulation, self-restraint in consumption. Eco-
logical modernization is most often defined as a reflexive
reorganization of industrial society in an attempt to counter
the impending ecological crisis. Ecological modernization
in the context of digital transformation is a component of
economic reform, which is voluntarily carried out by envi-
ronmentally and socially responsible businesses. Accord-
ing to the concept of "Industry 4.0", we refer to the "facto-
ries of the future" as mechanisms of systemic ecological
modernization in the context of digital transformation. In
order to maintain material prosperity in modern society, it
is important to think together about ecological sustainabil-
ity as the basis for maintaining life on the planet and about
digitalization as the foundation of prosperity.
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