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Abstract:

This research paper reviews the available literature about interaction between dynamic capabilities and Industry
4.0. The objective is to to understand how Industry 4.0 technologies, like cyber-physical systems, Internet of
Things (IoT), and advanced analytics, are impacting the dynamic capabilities within organizations. This review
finds that digitalization enhances agility, innovation, and responsiveness of organizations and, allowing them to
keep pace with rapidly changing market dynamics. It also highlights that leadership, organizational culture, and
strategic alignment are crucial for fully harnessing these advantages. While most of the studies focus on the
manufacturing sector, there is evidence that these findings are also relevant across various industries. There are
still gaps in research, particularly in services and agriculture sector. Challenges such as limited resources, the need
for organizational change, and technology integration stresses upon the importance of balanced strategies that
extend beyond just technical implementation. By bringing together recent studies, this review emphasizes the
promise of Industry 4.0 in building resilience and gaining a competitive edge. This review is also pointing out
areas for future research, such as sector diversity, cultural shifts, and long-term sustainability.
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1.Introduction

The past two decades have seen the advent many
internet-based technologies. Cyber-physical systems,
Big Data-analytics and Internet of the Things (IoT)
are to name a few. These technologies have changed
the way the enterprises used to function. The new
system of managing the industries incorporating
these new technologies has been names as Industry
4.0. These technologies have made manufacturing
systems more efficient and responsive (1).

To exploit these technologies to their fullest extent
the developing dynamic capabilities is a basic
requirement. These capabilities make us understand
how enterprises realign and reallocate their resources
in response to quick changes (2). The need for
innovation and sustainability at the time of
uncertainty delineates their requirement. Researchers
also claim that these also enhances competitive
advantage(3). In recent years, contemporary
researchers have documented how Industry 4.0
techniques have changed the dynamic capabilities
yielding more agile and resilient business systems(4).
The core finding emphasise the role of digital
technologies in restructuring the companies and
impact of data-driven decision making which
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enhances agility as well as culture of continuous
learning(5). Many studies stress upon significance of
factoring in both human and technological advances
for creating capabilities to fully exploit the potential
of industry 4.0(6).

It is need of the hour for enterprises to connect with
other organization in their ecosystem, apart from
building their own capabilities. The twin strategy of
having external partners along with enhancing their
own strength is vital for current rapidly changing
environment (7) Even after this, there exists a large
gap in comprehending comprehensive effect of
Industry 4.0 on dynamic capabilities across different
sectors (8). Most of the research has focussed on
manufacturing but it is equally relevant to study how
it influences the services and agriculture sector to get
the broader perspectives(9). There are still
unanswered questions about impact of Industry 4.0
technologies adaption on organizational culture and
competitive advantage in digital era (10). The role of
leadership on shaping dynamic capabilities need to
be studied as it plays most important role in making
strategic decisions(11). This review intends to probe
these topics to find the link between Industry 4.0 and
development of dynamic capabilities. It will help us
to understand better this transformation process.
Another objective of this literature review is to sift
through existing literature to find out gaps to set
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direction of further studies(12). Innutshell, coupling
Industry 4.0 technologies with strategic practices is
vital. At this point, the junction of Industry 4.0 and
dynamic capabilities offers a fertile ground for
research to create a path for success in continuously
evolving economy (13).

2. Literature Review

Around the middle of the second decade of
current century the word Industry 4.0 was coined.
This is the new enterprise management system
which is grounded in the latest technological
innovations. The dynamic capabilities have been
defined as enterprise’s ability to integrate, build and
reconfigure internal and external competencies to
adapt to rapidly changing industrial environments
(1)(2). Combining Industry 4.0 with dynamic
capabilities enhances the organizational capabilities
which were previously unimaginable. With the
largescale adoption of digital technologies, people
started to view industry 4.0 as new means to enhance
dynamic capabilities. It was visualized that new
tools like IoT and AI will help enterprises in fine-
tuning their processes and facilitating more informed
decisions(3)(14). This resulted in development of
new frameworks demonstrating the relation between
digital transformation and dynamic capabilities. It
opined that in all likelihood the tech-savvy
companies will defeat their competitors(5)(6). In
further researches, scholars found impact of the
additional factors on dynamic capabilities in the
Industry 4.0 ecosystem. A few studies(15)(8)
delineated the role of organizational culture and style
of leadership in abilities of industries in embracing
technological changes. Of late, a few researchers
(9)(10) are attempting to crack the balance between
innovation and operational efficiency. The
impression is that apart from other benefits to
enterprises, adaption of Industry 4.0 will create a
foundation for future resilience. They are also trying
to solve other inherent problems like resource
limitations and technology obsolescence (11).

The relationship between industry 4.0
adaptation and dynamic capabilities is quite complex
web of interaction and further research is needed.
One fact is certain that digitalization is turning
enterprises more responsive. It is also increasing
their agility due to real-time data analytics and
decision making and thereby quickly repositioning
in response to changing market situation(1)(2). It is
pertinent to mention that adaptability is interwoven
to innovation. The organizations adapting Industry
4.0 are better positioned to streamline processes, and
thereby in developing new products(3).
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Integration of the new technologies in the
existing organizational system in itself is a huge
challenge. In many case the transition phase of this
integration were hampering the dynamic
capabilities(4). Researches (5)(6) found that
knowing new technology was one thing but their
integration required a cultural shift and intra-
department collaboration. Probably the cultural
changes are most difficult and vital. Research has
found that the organizations, who have culture of
innovation, are better placed to take advantage of
dynamic capabilities, when they have to respond to
rapid changes(15) (Li, 2024a). It is equally
important to synchronize adoption of technologies to
goals of organization. strategically integrate Industry
4.0 with their core capabilities perform better and
compete more effectively (8)(9). This strategic
synchronization has got both short term and long-
term effects. In short term these maximize profits
and in long term enable firms to stay ahead in
comparison to competitors. Thus, Industry 4.0
influences the evolution of dynamic capabilities and
needs a cohesive approach to realize their full
potential in the era of digitalization.

Scholars have used various research techniques to
know the relations between dynamic capabilities and
Industry 4.0. These include qualitative, quantitative
and mix mode techniques. Qualitative studies are
made of case studies. These support the fact that
Industry 4.0 technologies enhance organizations'
adaptability. These have also supported the fact that
there is a link between implementing technology and
increasing agility in rapidly changing market
conditions (1)(2). Quantitative studies are a means to
provide data to support qualitative inferences. These
questionnaire based detailed surveys have found the
relationship between technology adoption and
organizations' dynamic capabilities(3)(14). It has
also been found that there are variations in the
impact of Industry 4.0. from one industry type to
other. This means, selected research approach can
reveal specific insights that might otherwise go
unnoticed (5)(6). Mixed-method techniques are a
mix of both qualitative and quantitative methods.
These capture the subtilties of individual cases as
well as broader trends across sectors(7)(8).

The authors of this paper could lay hand on a few
critical literature review papers on this topic. All the
researchers are of the opinion that further researches
with objective framework are needed to decipher the
complex nature of interactions between dynamic
capabilities and Industry 4.0 technologies (9)(10). It
was observed that with the higher degree of
digitalization of companies, more objective research
methods are needed to understand the dynamic
interactions involved (11)(12). There is a consensus
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among researchers that digitalization in technologies
will lead to more organizational flexibility and
responsiveness (1)(2). Organizations with sufficient
resources could deploy latest technologies like Al
and I0T and, they were able to streamline their
operations, and also strategically reconfigured their
resources (16)(14). However, there is also a note of
caution. Although technology can enhance the
dynamic capabilities, it can also bring risk of
disruption and warrants thorough organizational
change management (5)(6). Thus, literature provides
contradicting opinions. These contradictions need to
be resolved by further studies. Merely adopting
advanced technologies doesn’t automatically lead to
improved performance (15)(8). The literature
suggests to apply sociotechnical systems theory for
resolving dichotomies and to reveal the importance
of synchronising technological and human elements
to achieve successful outcomes(9)(10). Recent
researches suggest for a holistic approach, in which,
organizations collectively create value through
innovative partnerships, reflecting insights from
studies on relational capabilities (11)(12). The
discussion about the Dynamic capabilities and
Industry 4.0 emits both hope and caution making a
way for further research.

Summary of Literature Review
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Orlando, company business |ize making (18). Research methodology needs to be
Franco, through model ambidexter tailored in sector specific way. Often, mixed method
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Holgado,| [ambidexterity [through  |showcasing] understanding of intricate relationships between
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Minatoga| [sustainable  |ambidexter benefits in performance (39)(20).
wa, company” ity. business
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Ruy nts. progress. Industry 4.0 technologies provide an
(36) occasion to enhance organizations’ agility and
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Haris, |18 |supply ~chainithe sensing  is changes and intense competition(40)(41)(23). It is
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Constanti |supply chainjagility, andly;  agility evolving industrial environment (24)(25)(26). This
n, agility ~ andiadaptabilit mediates review aims to deepen our understanding of how
Roscoe, adaptability |y asithe organizations can create strong dynamic capabilities
Samuel affect supplyldynamic (interaction and maintain their competitive edge in the era of
(37) chain capabilities between digitalization (27)(42)(29).
ambidexterity affecting |adaptabilit .
> ambidexter |y and 4. Declarations:
ity. ambidexter a) Funding: The authors declare that no funds,
ity. grants, or other support were received during the
preparation of this manuscript.
b) Conflict of Interest: The authors have no
3.Conclusion relevant financial or non-financial interests to

Industry 4.0. has metamorphized the functioning of
enterprises. This has put focus on how dynamic
capabilities as a crucial way for businesses to adapt
and remain competitive. This literature review
explored how digital technologies, such as cyber-
physical systems, IoT, and advanced analytics,
enable companies to become more agile and
responsive (1). It is commonly accepted that business
enabling technologies of Industry 4.0 can
conspicuously change their operational models to
better deal with uncertain markets (2)(3), and enables
the dynamic capabilities, a crucial link in facilitating
industrial leadership position. The significance of
firm’s culture and leadership for effectively
integrating these technologies cannot be over-
emphasised (14)(5). Aligning technology adoption
with strategic goals is crucial for maximizing
outcome. So, it requires a comprehensive
planning(6)(7). Thus far the focus of research has
been manufacturing sector (8). The research need to
further expand in service and agriculture sector (9). A
few researchers opine that in the absence of strategy
on organizational changes the advantages of
technologies cannot be actualized(10)(11). Thus,
there is need of more focussed and objective
researches. There is need of optimism and caution in
tandem(12). The cultural, managerial, and structural
shifts are necessary for effectively harnessing
Industry 4.0 (38)(17) . Also, there is need to do
further research on impact of leadership style on
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