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GENESIS OF ADAPTABILITY OF ECONOMIC BEHAVIOUR OF ENTERPRISES
IN THE CONDITIONS OF INDUSTRIES 1.0-8.0

TEHE3A AJAIITUBHOCTI EKOHOMIYHOI MOBEJIHKHA NIANNPUEMCTB
B YMOBAX IHJIYCTPIH 1.0-8.0

The article is aimed at generalising the evolution of adaptive economic behaviour of enterprises in the context of Industries
1.0-8.0. The methodological basis is formed by historical and evolutionary analysis, institutional approach (considers adapt-
ability as an adaptation to regulatory, cognitive, legislative, socio-cultural and other requirements of the environment); the con-
cept of dynamic capabilities (the ability of an enterprise to integrate, restructure and renew resources to respond to changes);
foresight (a method of forecasting future technological and socio-economic scenarios). As a result, a comparative table of adap-
tive models, a typology of strategies (reactive, cognitive, strategic, proactive-innovative, symbiotic), and quantitative metrics of
adaptability are built, and quantitative metrics of adaptability are systematised. The practical significance is in developing tools
for diagnosing and managing the adaptability of enterprises in the context of Industry 4.0.

Keywords: enterprise adaptability, industrial revolutions, dynamic capabilities, typology of adaptive strategies, digital
transformation, cognitive economy, quantitative adaptation metrics.

Y cmammi posensinymo esonioyito adanmuenocmi nionpuemMcme y KOHmekcmi npomMuciosux 3min 6io Inoycmpii 1.0 0o 8.0.
AxmyanvHicms 3yMOBILEHA 3POCMAHHAM CKAAOHOCTI eKOHOMIYHO20 Cepedosulyd, uo SUMA2AE He auule WeUOKol peakyil, a i
cmpameziuno2o nepeddauents 3min. Y npoyeci nepexody 8i0 MexaHizo8aH020 8UPOOHUYMEA 00 KOSHIMUBHUX eKOCUCTeM Nio-
NPUEMCIMBA 3MIHIOIOMb NOGEOIHKY, CIPYKMYPY Ma 102Ky Ynpasiinus. A0anmueHicmv nepemeopiocmoves Ha KII0Y08Y 30am-
HICMb 00 BUNCUBAHHS Ul YCNIXY 8 YMOBAX MEXHONO02IUHUX, eMUUHUX MA THCIMUMYYIIHUX BUKIUKIB. Y 00CHI0NCeHHT BUKOPUCMAHO
NOEOHAHHS KLIbKOX MEMOOONI02IUHUX NIOX00i8. [cCmopuKo-e8oMoyitiHull anaiz 0ae 3mo2y 8i0cmedcumu 3mMiHu mooenell noge-
OIHKU 8 MeHCax IHOYCMPIANbHUX enox, a IHCMUmyyiiHuil nioxio — eUC8IMIUmu HOpMamueHO-KOZHIMUBHT YUHHUKY adanmayii.
Konyenyis ounamiunux 30ibnocmetl oyinO€e HYMPIWHIO SHYYKICMb NIONPUEMCMS, A opcatim 3acmoco8yemves O AHANIZY
nomenyiany unepeodicatbHo2o peazyganhs. Taxutl MidcOUCyunainapuull nioxio 003601a€e chopmysamu CUCMEeMHe VA6TeH s
npo adanmuHiCmy SIK PO 3MIHHY, WO MAE AK Yacosull, max i cmpameziunuil xapaxmep. Y 0ocniodxcenHi 30iCHEHO NOPI6HAHHS
Moleneti adanmayii' y 60cbMul (a3ax NPOMUCLIOB020 PO3GUMKY 3 YPAXYBAHHAM MEXHONO2ITUHUX, OP2AHIZAYIUHUX | NOBEOIHKOBUX
acnexmie. [Ipedcmaegneno munonoziio adanmueHoi no6ediHKu NIONPUEMCING, WO OXONTIOE PeaKMUBHI, KOCHIMUGHI, cmpameziy-
Hi, NPOAKMUBHO- iHHoeauizZHi ma cumbiomuuni cmpameeii. Ix cucmemamuz08ano 3a pisHem iHiyiamusu ma iHHoeauiﬁHocmi wo
donomaezac 3po3ymimu NO3UYIOHYBAHHSL mbnpuczvzcme y myp6yﬂeHmH0My cepedoeuu;l Taxooic Y3a2aNbHEHO KiNbKICHI NOKASHUKU
aoanmueHoOCmi 3a MeXHIYHUMIU, NOGEOTHKOSUMU Ul cmpame2iunumu kpumepismu. Ipaxmuuna YIHHICMb NONA2AE Y MOICIUBOCTI
sUBHaYamu mun adanmuenoi mooeni nionpuemcmea ma gopmysamu epekmueni cmpamezii niOSUWeHHs 11020 CMItIKOCmi 1l
KOHKYPEHMOCNPOMONCHOCHI. 3anponoHo6ani munono2is i cucmema noKa3HuKie Modicyms 6ymu 0CHo8oio 0jis peguexcii, hop-
MYBAHHSL NOIMUK [ CMBOPEHHS. A0ANMUSHUX AHATIIMUYHUX THCMPYMEHMie OJis PI3HUX CeKMOopis. JJOCTIOHNCEHHSI MAKONC 30a€
Hanpsam OJisk NOOAILUUX eMNIPUYHUX PO3BIOOK V chepi pecioHAbHUX Ma THCMUMYYIUHUX YUHHUKIE A0anmMUeHOCMI 8 yMo8ax
yupposoi, bionociunoi ma KoOSHIMUBHOI KOHEep2eHYii.

Knwuosei cnosa: adanmusnicms nionpuemcms, iHOyCmpianibHi pesonoyii, OUHAMIuHI 30i0HOCMI, MUNOLO2IA A0ANMUBHUX
cmpameziil, yughposa mpanchopmayis, KOCHIMUEHA eKOHOMIKA, KIIbKICHI MempuKu adanmauyii.
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Problem statement. In the context of a transformational
economy shaped by technological revolutions and geo-
political shifts, enterprises must not only react quickly
to change but also proactively shape adaptive strategies.
Each industrial revolution - from mechanization in Indus-
try 1.0 to the data-driven and digitally integrated systems
of Industry 4.0 - has redefined value creation, competition,
and market interaction.

As industrial paradigms develop, business requirements
are also changing from standardization and automation to
digital interaction and flexible production. Emerging con-
cepts such as Industry 5.0-8.0 are raising the standard even
further, introducing human—Al symbiosis, sustainability
goals, and interdisciplinary business models.

In this landscape, adaptability becomes a strategic
competence rather than just an operational trait. It covers
not only structural flexibility or innovation capacity, but
also the cognitive ability to anticipate and respond to latent
risks and opportunities — what can be called cognitively
driven adaptability.

Considering the ongoing discourse on dynamic capa-
bilities, digital transformation and innovation, adaptability
must be understood as an evolving construct shaped by
each industrial phase. This requires an interdisciplinary,
future-oriented perspective that integrates both retrospec-
tive analysis and foresight into enterprise transformation.

So, this study develops a comparative table of adapt-
ability models across industrial stages, introduces a typol-
ogy of adaptive strategies, and systematizes key quanti-
tative metrics to assess adaptability under technological
turbulence.

Analysis of recent research and publications. In
recent years, interest in enterprise adaptive behaviour
has significantly increased, driven by accelerated digital
transformation and new industrial paradigms. A landmark
document in this context is the European Commission’s
Industry 5.0: Towards a sustainable, human-centric and
resilient European industry [1], which expands the concept
of adaptability to include environmental sustainability,
social responsibility, and value transformation alongside
technological flexibility.

The international discourse has shifted towards future
industrial phases. Based on bibliometric analysis [2], the
concept of Industry 6.0 seen as a convergence of quantum
computing, bioengineering, and autonomous technologies,
defining adaptability as rapid innovation implementation
under ethical and regulatory uncertainty. A more radical
vision [3] presents Industry 7.0 as a human—Al symbiosis,
requiring new cognitive models of adaptation, moral rea-
soning, and risk governance.

Practically, adaptability is increasingly viewed in terms
of digital infrastructure and management competencies.
In [4] is highlighted the digital infrastructure as a foun-
dation for organizational agility, while [S] emphasized
that human-centred production demands enhanced adap-
tive skills both organizationally and in HR. In this regard,
psychological capital — hope, optimism, flexibility, and
self-confidence — is recognized as a key factor in adaptive
employee behaviour [6].

Despite the expanding literature, most studies focus on
particular sectors (e.g., manufacturing, IT, HR) or isolated
aspects of adaptability. A comprehensive, phase-by-phase
analysis of how adaptive models evolve through succes-
sive industrial revolutions — from mechanization to cog-

nitive singularity — is still lacking. This historical, insti-
tutional, and futurological gap forms the methodological
foundation of the present study.

Formulating the purposes of the article. The article
aims to systematically study the evolution of adaptive eco-
nomic behaviour of enterprises in the context of industrial
revolutions from Industry 1.0 to 8.0, analyze the relevant
challenges and business response models, as well as to
form a typology of adaptive strategies and systematize
quantitative metrics that allow assessing the level of adapt-
ability in the context of technological turbulence.

Presentation of the main research material. The
evolution of industrial development — from 18th-century
mechanization to 21st-century Al and cognitive sym-
biosis — illustrates how each industrial wave reshaped
the economic logic of enterprise functioning. Industries
1.0-4.0 transformed production, management, and mar-
kets: from factories and assembly lines to digital ecosys-
tems and smart manufacturing. As noted by Schwab [7], a
distinctive feature of Industry 4.0 is the fusion of physical,
digital, and biological systems, which redefines not only
production but the very interaction between people, busi-
ness, and technology. The ongoing shift toward Industry
5.0 introduces deeper digital integration, human-centricity,
and ethical sustainability [1].

In this context, adaptability becomes a core enterprise
capability — enabling continuous restructuring of behav-
iour, systems, and decision-making in response to techno-
logical, market, or institutional shifts [6, 8].

The study is based on a combination of methodologies:
historical-evolutionary analysis (to track changes in enter-
prise behaviour across industrial stages); institutional the-
ory (emphasizing regulatory and cognitive environments);
the concept of dynamic capabilities (focused on resource
flexibility under uncertainty); and foresight (used to antici-
pate future scenarios). This integrative framework enables
a comprehensive understanding of the genesis of adaptive
enterprise behaviour — across both historical trajectories
and forecasts for the future.

1. Evolution of industrial revolutions and the scien-
tific concept of adaptive behaviour of enterprises.

Each wave of the industrial revolution not only
changed the technological landscape but also put forward
new requirements for business adaptability. This chapter
explores how enterprises restructure their economic behav-
iour in response to new challenges, and which adaptive
strategies become crucial for survival and competitive suc-
cess in each historical era.

Industry 1.0 (late 18th century — early 19th century)
marked the beginning of mechanization powered by steam
energy, transforming craft production into factory-based
systems. Enterprises restructured around hierarchical
management, capital-intensive equipment, and vertically
integrated supply chains. The emergence of public limited
companies enabled large-scale infrastructure projects, such
as railways, redefining logistics and accelerating urbaniza-
tion. Business adaptability at this stage relied on mecha-
nized labor, centralized planning, and financial innova-
tion. Thus, mechanization of labor, growth of production
capacity and new forms of financing became the main ele-
ments of the Industry 1.0 adaptation model. This led to the
rapid development of factory production, the birth of large
industrial giants and rapid urban growth with the construc-
tion of railways and steamships.
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Industry 2.0 (late 19th century — early 20th century)
introduced electrification, assembly lines, and mass produc-
tion. Productivity dramatically increased due to innovations
like Ford’s flow production, while firms adopted Taylorism
principles to manage growing workforces. Enterprises scaled
operations, standardized outputs, and competed in national
markets. Adaptive responses centred on corporate centraliza-
tion, procedural control, and brand-driven consumer engage-
ment — setting the stage for automation and global expansion.

Industry 3.0 (mid — late 20th century) marked the
digitalization of production through electronics, comput-
ers, and automation technologies. The adoption of PLCs,
ERP systems, and industrial robots enabled lean produc-
tion and real-time monitoring. Businesses responded to
global competition by investing in research and develop-
ment (R&D), outsourcing non-core tasks, and shifting
to service-based models. Adaptation required flexibility,
innovation partnerships, and the ability to operate in tech-
nologically volatile environments.

One example of strategic adaptation at the
3.0-4.0 boundary is the pharmaceutical sector’s transition
to digital clinical trials and real-time supply chain moni-
toring. Companies such as Pfizer and Roche integrated
ERP and digital quality management systems to accelerate
regulatory compliance and patient engagement. This case
illustrates how structured innovation and regulatory fore-
casting became key to surviving in a highly regulated and
innovation dependent environment.

Industry 4.0 (early 21st century) introduced a para-
digm shift through the integration of cyber-physical sys-
tems, the Internet of Things (IoT), artificial intelligence
(Al), big data, and cloud computing. Enterprises trans-
formed into smart factories where real-time data flows
enabled predictive maintenance, mass customization,
and networked coordination of supply chains. This phase
marked a deep convergence of the physical, digital, and
biological spheres, radically altering how firms interact
with technologies and stakeholders [1, 7].

Key challenges include digital transformation costs,
cybersecurity threats, data management complexity, and
workforce reskilling. Adaptive responses involve deploy-
ing flexible management methods (e.g., Agile, Scrum),
integrating predictive analytics, and fostering human-
machine collaboration (e.g., cobots, AR interfaces).
According to [9], firms adopting Industry 4.0 practices
demonstrate higher resilience and self-organization due to
next-generation analytics and real-time feedback loops.

Industry 5.0 (2020s—2030s) shifts the focus from full
automation to human-centric innovation, ethical technol-
ogy, and sustainability. This phase assumes a cooperative
model between humans and intelligent systems aimed at
enhancing both operational performance and human well-
being [1, 10].

The main adaptive challenge is to integrate ethical con-
siderations, circular economic principles, and workforce
retraining into enterprise strategies. Businesses are transi-
tioning toward digital ecosystems and inclusive value net-
works, while investing in lifelong learning systems using
VR/AR and Al-powered content. Industry 5.0, therefore,
redefines adaptability as not only a technical capacity but
also a cultural and organizational competence centred on
creativity, empathy, and systemic responsibility [9].

A good example of cognitive adaptation in Industry
5.0 is the case of agritech platforms such as John Deere’s
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Operations Center, which uses Al and satellite data to
advise farmers in real time. The system learns from past
decisions and environmental patterns, creating adaptive
knowledge feedback loops. This demonstrates the role of
cognitive technologies in transforming decision-making
logic in traditional industries.

Industry 6.0 (2030s-2050s, conceptual) builds upon
Industry 5.0 by aiming for full technological autonomy,
hyper-automation, and sustainable intelligence. It inte-
grates quantum computing, green energy, nano- and bio-
engineering, and advanced Al into decentralized, self-
learning production ecosystems. The platform promotes
disruption-ready and regulation-sensitive enterprises.

Key challenges include ethical compliance in human—
machine integration, quantum-secure data protection, and
managing interdisciplinary innovation. Adaptive strate-
gies involve experimental prototyping in future-oriented
testbeds (“factories of the future”), blockchain-based eco-
nomic models, and workforce upskilling in bioinformatics
and quantum technologies [2, 9].

Industry 7.0 (~ 2050s, conceptual) envisions the
emergence of organic Al and eco-integrated networks.
Businesses operate in hybrid systems combining biological
and digital intelligence (NOAI — Neuro-Organic Artificial
Intelligence). Adaptive demands now include mastering
biomaterial technologies, managing organic-cyber inter-
actions, and navigating evolving ethical norms around Al
rights and ecological equity.

Enterprise models evolve into intelligent mega-ecosys-
tems based on real-time adaptability, bio-integrated exper-
tise, and circular innovation. This phase shifts adaptability
from structural flexibility to co-evolutionary reflexivity
across digital and living systems [3].

Industry 8.0 (futuristic) represents the synthesis of
physical, digital, cognitive, and biotechnological spheres.
Businesses operate as nodes in continuously adaptive,
intelligent networks enabled by Al, quantum computing,
5D printing, synthetic biology, and digital twins.

Challenges include algorithmic ethics, perpetual
reskilling (e.g., systems thinking, emotional intelligence),
and balancing innovation with sustainability. Firms adapt
through lifelong learning systems (VR/AR simulations,
corporate academies), cross-organization alliances, and
mission-driven models focused on transparency, ecologi-
cal responsibility, and social value creation [9].

Thus, the evolution of the Industries demonstrates a
gradual transition from instrumental to cognitive adapta-
tion, from reactive response to proactive advancement,
from linear management to network synergy. The identi-
fied challenges and corresponding models of adaptation
provide the basis for building an analytical comparative
table that allows systematizing the patterns of changes in
the economic behaviour of enterprises during the eight
phases of industrial development.

2. Analytical comparative table of adaptive models
of enterprises

To analyze the evolution of enterprise adaptability,
a phase-based approach is used: each stage of indus-
trial development (from Industry 1.0 to 8.0) introduced
distinct technologies and socio-economic conditions.
These industrial revolutions differed in timelines, tech-
nological breakthroughs, and organizational conse-
quences, shaping business behaviour in response to new
challenges.
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This analysis is systemic and interdisciplinary. Tech-
nological shifts, especially in Industry 4.0 and beyond,
are studied across management, economics, psychology,
education, and computer science, as they affect multiple
dimensions of enterprise activity and have multidisci-
plinary impacts. A holistic approach helps to understand
the interconnected dynamics of transformation.

The study applies a historical-economic methodology
to trace long-term changes in business models driven by
innovations — from steam power to artificial intelligence.
Each wave of transformation redefined production, orga-
nization, and strategic logic. Enterprise adaptability is
examined as a response mechanism to ongoing disruptions,
with emphasis on forward-looking models such as Indus-

try 5.0 that highlight sustainability, human-centricity, and
planetary limits.

The table below compares the key technological driv-
ers, main challenges and adaptive models of enterprises at
each stage of industrial evolution.

The comparative table provides a structured under-
standing of how enterprises have adapted across eight
industrial stages. Each phase is defined not only by tech-
nological breakthroughs but also by distinct adaptive pres-
sures — ranging from mechanization and mass production
to ethical Al and planetary sustainability. This format links
technological context with behavioral and organizational
models, reflecting the interdisciplinary nature of modern
adaptation.

Table 1

Comparative characteristics of adaptive models of enterprises in the context of Industries 1.0-8.0

Characteristic technologies/

(late 18th century —
early 19th century)

Steam engine, mechanization,
water power.

production; resource supply; high
investment in industrial machinery.

Industry stage drivers Main challenges for enterprises Adaptation Model
Massive introduction of machine
Industry 1.0 Transition from craft to factory building and factory production;

concentration of production; rigid
labor organization (emergence of the
factory model).

Large-scale production lines; mass

Mass production on conveyors

(2020s-2030s)

printing), biotechnology, VR/
AR, green energy.

automation and social good;
personalization of products; human
factor in a high-tech environment.

Industry 2.0 Electrification, conveyor tandardization: traini fal (Fordism); scientific management
(late 19th century — | production, oil and gas energy, S Zn ?r. 11za lolr(l’f ralr'nln & .ot'a arg(ei: (Taylorism); vertical integration
early 20th century) | steel construction, telegraph. glarllss f)lft Iz?\i/or(l)(rsce’ OBIStes an of companies; formalization of
p ) organizations.
Industry 3.0 Electronics, computing IT integ_rfcltion; glqbal markgt ERP systems; corpputerizatiop
(mid — ' programma’ble logic ro’bo tics competition; quahty r.egulatlon; . of processes; ﬂe)‘(lble production
Jate 20th century) process automation ’ > | need for IT staff training; production | systems; industrial robots;
) flexibility. outsourcing and lean approaches.
Smart factories with flexible
Cyber-physical systems, Digital infrastructure; cybersecurity | production chains; networked
Industry 4.0 Internet of Things (IoT), cloud |and data privacy; the need for business models (cyber-physical
(early 21st century). | technologies, big data, artificial | analytics and data management; systems, digital twins, industrial
intelligence (AI), smart robots. | digital literacy of employees. platforms); decentralized production
networks; online analytics.
Sustainability and green transition: Human-centric production: human-
Collaborative robots (co-bots), |environmental responsibility hi llab p tions: d i
Industry 5.0 additive manufacturing (3D and regulation; balance between Machine cotaborations, adapuve

and flexible production models
(e.g., sustainable circular economy);
creative collaboration.

Hyper-automation, artificial

Ethical and legal issues of Al
large-scale retraining of workers;

Autonomous learning systems;

integration of biological,
physical and digital systems,
global intelligence.

ensuring harmony between humans,
nature and technology.

?218131?)115?2%2 0s general intelligence, quantum | transparency and trust in autonomous | digital twin, predictive maintenance,
conceptual) ’ computing, advanced robotics, |systems; energy sustainability adaptive supply chains; network
p digital twins. and social responsibility in platforms; continuous learning.
hyperintelligent production.
Integration of artificial
general intelligence into all Redistribution of human roles in the | Production focused on the
Industry 7.0 industries, bionic interfaces knowledge economy, regulation of | “symbiosis of man and machine”:
(~2050s, (fusion of human and machine | conscious Al holistic integration of | co-creation platforms; new business
conceptual) intelligence), global intelligent | technologies into life, cybersecurity | models with radical automation and
networks, sustainable at the level of biological systems. full personalized service.
ecosystem.
Fully self-learning and Unpredictable complexity: the need Fully self-organized production
self-organizing systems; P P ‘y’ ecosystems: enterprises become part
’ to manage supersystems; system . :
nanotechnology in . of cyber-physical-social networks
Industry 8.0 manufacturing; synergistic self-evolution, global resource use that adapt without centralized
(futuristic) &, Synerg and even interplanetary production; P

control; focus on the sustainable
self-evolution of production systems;
mission-driven innovation.

Source: compiled by the authors
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The column “Adaptation Model” synthesizes how
firms restructured their operations in response to evolving
demands. Early stages focused on mechanistic control and
efficiency; later stages prioritize flexibility, cognitive fore-
sight, and ecosystem-based cooperation.

This evolution reveals three major trends. First, adap-
tive models have shifted from reactive responses to proac-
tive, innovation-led strategies. Second, the importance of
intangible assets — data, values, relationships — has grown
exponentially. Third, adaptability now works as a strategic
capability, enabling firms not only to survive disruption but
to shape it. In this context, adaptability emerges as the core
logic of organizational resilience and competitiveness in
the era of exponential change.

3. Model Matrix of Adaptive Strategies for Enter-
prise Behaviour

Following the historical and comparative analysis, this
section synthesizes a general classification of enterprise
adaptability types — each reflecting a distinct approach to
environmental change.

The proposed matrix integrates fragmented perspec-
tives on adaptability (e.g., reactive vs. proactive manage-
ment, innovation capability, institutional plasticity) by
using a dual-axis framework based on “initiative” and
“innovation.” This structure offers a systematic typology
of adaptive strategies relevant to industrial transformation,
enriching interdisciplinary analysis in turbulent business
environments.

Traditionally, literature has distinguished between pas-
sive (reactive) adaptation — where firms respond to change,
and active (proactive) adaptation — where firms shape their
environments. This article extends that binary by propos-
ing a more granular typology aligned with the dynamics of
Industries 1.0 — 8.0.

Innovation and initiative are key drivers of adaptability
at all levels. Their combination enhances organizational
resilience, but imbalance poses risks: over-adaptation
without innovation leads to inertia; rapid innovation with-
out adaptation can cause instability.

In accordance with the scientific logic of classification,
the typology is based on two key dimensions: the level of
initiative (proactivity) in adopting changes and the degree of
innovation in responding to changes. This approach allows
us to identify several basic types of adaptive behaviour:

* Reactive adaptation is marked by low initiative
and minimal innovation. Enterprises respond only after
changes occur, relying on stable procedures and mecha-
nistic structures (hierarchy, rigid rules), which limit their
ability to proactively face external challenges.

+ Strategic adaptation focuses on trend forecasting
and long-term planning. Companies act with high initiative
but adopt innovations cautiously, prioritizing stability and
optimization over transformation. This model is typical for
large, process-heavy corporations.

» Cognitive adaptation relies on learning and experi-
ence. Firms invest in analytics, knowledge management,
and routines that encode successful practices. Adaptation
is driven by intellectual processes and internal research
rather than reactive changes.

* Proactive-innovative adaptation merges foresight
with active innovation. Firms anticipate challenges, use
predictive tools, and invest in R&D and open innova-
tion to create new markets. They don’t just adapt but lead
transformation. Symbiotic adaptation: the highest degree
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of proactive-innovative adaptation. Enterprises collabo-
rate closely with ecosystem partners (e.g., via platforms
and co-creation), leveraging shared resources and network
effects to strengthen resilience and joint development.

A clear example of symbiotic adaptation is demon-
strated by SaaS companies like Atlassian or GitLab. These
firms integrate constant deployment pipelines with com-
munity-based co-creation and open innovation ecosystems.
Their strategic use of Agile and DevOps is not only internal
but also collaborative — enabling customers, developers,
and partners to shape product evolution through feedback
loops, API integrations, and platform-based interactions.
Such firms demonstrate how adaptability emerges from
network effects and shared value generation across the
business ecosystem.

The proposed typology of adaptive strategies has a
theoretical basis and resonates with classical concepts
of organizational development. For example, a study by
Burns and Stalker [11] showed that organic structures
with flexible management are better adapted to the condi-
tions of change, while mechanistic structures are effective
in a stable environment. This corresponds to the reactive
type of adaptation in our typology (mechanistic approach)
and the proactive-innovative type (organic/adhocratic
approach). Mintzberg [12] identified so-called “adhocra-
cies” — dynamic structures that can quickly form to solve
non-standard problems, which is in line with our proactive
and symbiotic types. The concept of dynamic capabilities
[13] focuses on the ability of organizations to recognize
changes in the environment (sensing), seize opportunities
(seizing) and transform internal resources (transforming),
which directly corresponds to the strategic and proactive
approaches in the proposed classification. In turn, Pavitt’s
taxonomy of innovation [14] explains why knowledge-
intensive and specialized enterprises demonstrate a higher
tendency towards innovative adaptation. The evolutionary
theory of the firm by Nelson and Winter [15] emphasizes
the role of routines and learning as the main mechanisms
of adaptation under conditions of limited rationality, which

Hizh Innosaron
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N adaptation
=, % {’?ﬂ
i @
Cognitive Proactive-
adaptation innovative
adaptation
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A
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Reaclive Strategic
adaptation adaptation
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Figure 1. Typological matrix of adaptive behavioral
strategies of enterprises by the level of initiative
and innovation

Source: compiled by the authors
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is the conceptual basis for the cognitive type. Finally, the
concept of business ecosystems [16] emphasizes that sym-
biotic interactions between organizations contribute to
long-term sustainability and joint development. Thus, our
typology integrates leading scientific approaches and pro-
vides an interdisciplinary framework for understanding the
adaptive behaviour of enterprises in the context of indus-
trial transformation.

The scientific and applied value of the typology of
adaptability. This typology systematizes enterprise adap-
tive strategies by linking them to both industrial context and
managerial logic. Scientifically, it consolidates key theories of
organizational development and maps them to the challenges
of Industries 1.0 —8.0. It also provides a foundation for empiri-
cal research on adaptability types and their transitions.

Practically, the model helps managers identify their
firm’s dominant adaptation style and align strategic tools
accordingly — whether it be investment in R&D, employee
training, or ecosystem partnerships. In this way, it provides
a basis for developing effective adaptation strategies in
times of rapid change.

4. Quantitative metrics of business adaptability:
systematization and sectoral analysis

Along with typologies of adaptive behaviour, the prac-
tical need to assess the adaptability of an enterprise leads
to the use of quantitative metrics. Such metrics allow not
only to record the fact of adaptation, but also to compare its
effectiveness over time and across sectors. However, these
metrics are not always standardized and often vary across
disciplines (HR, strategic management, change manage-
ment), which makes them difficult to apply in practice and
therefore require systematization.

Below is a systematization of the most used key quan-
titative metrics used to measure the adaptability of enter-
prises. They cover both technical and economic aspects
(speed of response, innovation) and behavioral (opera-
tional) and cognitive aspects (psychological capital, imple-
mentation of changes).

The analysis of adaptability metrics reveals several
insights:

— Techno-economic indicators (e.g., response time,
R&D intensity) are prevalent in manufacturing due to their
precision and ERP integration.

— Behavioral metrics (like - ADAPT-M, PsyCap) are
useful for HR but limited in cross-company comparisons.

— Organizational indexes (e.g., Adaptive Capacity In-
dex) offer a broad view but require sector-specific adjustment.

— Dynamic capability metrics show potential for eval-
uating strategic flexibility, though they remain underfor-
malized.

Combining metrics from operational, behavioral, and
strategic domains enables the creation of adaptive dash-
boards — tools for real-time monitoring and timely deci-
sion-making.

For instance, IT firms often track “time to market
change” using platforms like Jira. One SaaS company
halved this metric — from six to three weeks — after incor-
porating adaptability tracking, accelerating innovation and
improving responsiveness.

Such cases illustrate that quantitative metrics sup-
port not only theoretical understanding but also practical
assessment of strategic performance across industries.

Conclusions. The study demonstrates that enterprise adapt-
ability evolves in parallel with industrial revolutions, with each

Table 2
Key quantitative metrics for assessing the adaptability of enterprises:
description, areas of application, strengths and limitations
Metric Description and measurement | Areas of application Strengths Limitations

Chanee Response Number of days/weeks between IT. telecom Depends on the
Timeg P detection of changes and response; ma,mufac tur,in Objectivity, accuracy |availability of digital

recorded in ERP or BI systems & systems
Product renewal Number of new products, share of IT,p haqnaceutlcals, Inpovagon . Does not take mnto

X . . o mechanical orientation, strategic |account the quality of
rate / R&D intensity | innovation costs (% of revenue) B . .
engineering relevance changes, has time lags
Adaptive
performance dAi:zZiss?:;nst (%feg?lrjﬁ?neslti};f HR, consulting, High validity, Subjective, requires
indicator . ) Y, banks, service complexity surveys
(ILADAPT-M) resistance, etc.); scale 1-5
Dynamic Indicators of knowlefdge integration, High-tech sectors, Focus on strategic High complexﬁy
e resource transformation, new e of collection and

Capabilities P corporate R&D flexibility . .

nitiatives interpretation
Metrics of change Level of change implementation
implementation staff acce tancge eﬂ% ctiveness o f’ All areas (especially | Relationship to Subjectivity, dependence
(according to Prosci | . prance, change management) | change, applicability |on culture
and ATHR) implementations
Adaptive Capacity md"" of adaptﬁtpn measures Energy, agriculture, |Comprehensive Unclear for business,
Index 1mp‘lemented (%); scpre{i on an green economy assessment complexity of the

environmental/organizational scale methodology
Psychological Lut_hgns scale (hop ¢, optimism, . Res:ez_irch on Does not cover the

. resilience); 24 questions X 6-point | HR, finance, service |individual P

capital (PsyCap) - organizational level

scale adaptability
Organizational 5 dimensions (strategy, capital, Manufacturing, retail, - . . Resourc§ Intensity,

o ; . - Multidimensionality | complexity of

Resilience Index culture, etc.); 20-question survey large corporations application

Source: compiled by the authors
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phase (1.0-8.0) introducing greater complexity and demand-
ing new forms of response. Industry 4.0, for instance, triggered
the widespread use of digital tools, pushing companies toward
ecosystem thinking and integration. The future belongs to those
able to anticipate change and treat flexibility as a competitive
asset. In this light, the concept of a “continuously adaptive
enterprise” becomes critical — it not only endures uncertainty
but grows through innovation and learning.

The article presents several analytical tools. It summa-
rizes the transformation of adaptive behaviour across eight
industrial stages and highlights key mechanisms at each.
A comparative table illustrates technological drivers, chal-
lenges, and response models. A typology of adaptive strate-
gies has been developed, classifying firms by their techno-
logical and organizational flexibility. In addition, a system
of quantitative adaptability metrics has been structured.

The findings are useful for managers, policymakers, and
strategists. The typology can help enterprises evaluate their
adaptability and plan improvements. For instance, under-
standing that Industry 5.0 prioritizes huma-Al collaboration
may guide investments in workforce reskilling. Reactive
firms may benefit from digital transformation and cultural
shifts. Policymakers may apply these insights to develop poli-
cies to support innovation - from infrastructure to education.

The main scientific contribution of this study comes
from constructing an integrative framework that links the
evolution of industrial paradigms with adaptive enterprise
behaviour. At its core stands the concept of the continu-
ously adaptive enterprise — an organization capable not
only of absorbing change but of co-evolving with it through
strategic foresight, ecosystem integration, and reflexive
learning. The typology and metrics proposed form a basis
for both theoretical modelling and practical diagnostics.
However, the study is limited by its mainly conceptual
scope and requires further empirical testing across sectors
and institutional contexts.

As prospects for further research, this conceptual
framework requires empirical validation. Future studies
should account for sectoral and regional specifics. Cross-
national comparisons (e.g., EU, Ukraine, Southeast Asia)
and industry-specific analyses (e.g., pharma, agriculture,
energy) can clarify the influence of socio-cultural and insti-
tutional factors. Both quantitative (e.g., clustering, econo-
metrics) and qualitative (e.g., case studies, expert panels)
methods are recommended. Future work should also focus
on modelling adaptability metrics and foresight for Indus-
tries 6.0-8.0, which involve deep human—machine integra-
tion — an area that calls for interdisciplinary studies.
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