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Abstract. The digitalization of science management has profoundly reshaped how scientific research and
development management are organized, directed, and executed. This present paper examines this transformation
by conducting an initial systematic literature review. This paper identifies gaps, synthesizes findings, and draws
conclusions by analyzing peer-reviewed articles from various sources. By synthesizing the key findings of recent
studies, this review underlines five key themes, namely the growing emphasis on data-driven decision-making, the
evolving role of leadership, the need for ethical and regulatory considerations, the opportunities for enhanced
collaboration and cross-pollination of ideas, and the potential for improved decision-making and organizational
agility. These findings underscore the need for science managers to adapt their strategies to harness the
opportunities and address the challenges resulting from digitalization.
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1. INTRODUCTION

Digitalization has become pervasive in the modern era, transforming various aspects of
our lives, including science management. The proliferation of digital technologies has
significantly impacted how organizations and individuals approach scientific research and
development management. This systematic literature review explores the philosophical
underpinnings of science management in the context of digital transformation, shedding light
on the challenges and opportunities faced by leaders and practitioners in this dynamic
landscape.

By examining the interplay between digital technologies and science management, this
review delves into key themes, such as utilizing big data analytics for decision-making, the role
of digital collaboration platforms in reshaping organizational structures, and redefining ethical
considerations. The review results are expected to contribute to maximizing the benefits of
digital transformation in science management.

Recent studies have highlighted the profound influence of digital technologies on
organizational structures, processes, and leadership (Cortellazzo et al., 2019). As the
integration of digital tools and platforms becomes increasingly ubiquitous, the fundamental
principles and approaches to science management must be reexamined to ensure their relevance

and effectiveness. This review will synthesize the literature to comprehensively understand
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science management’s philosophical foundations and practical implications in the digital age
(Schneider & Kokshagina, 2021).

2. THEORITICAL REVIEW
The Changing Landscape of Science Management

The digital revolution has significantly impacted how science is managed. New tools,
technologies, and approaches have transformed the research and development landscape
(Cortellazzo et al., 2019; Zhao et al., 2020). Managers and leaders in the field of science must
adapt their strategies and decision-making processes to this new digital reality, as traditional
methods may no longer be sufficient to address the complex challenges and opportunities
digitalization presents (Reis et al., 2018).

One key aspect of this transformation is the growing emphasis on data-driven decision-
making. Digital technologies have enabled collecting, storing, and analyzing vast data,
allowing science managers to make more informed and evidence-based decisions. This shift
has profound implications for the philosophical underpinnings of science management, as it
necessitates a greater reliance on empirical evidence, quantitative analysis, and a data-driven
approach to problem-solving.

Furthermore, the proliferation of digital collaboration tools and virtual work
environments has fundamentally altered how scientific teams and projects are organized and
managed. Leaders in the field of science management must now navigate the complexities of
managing distributed, interdisciplinary teams, fostering effective communication, and ensuring
the successful execution of research and development initiatives in a digital landscape.

The Role of Leadership in the Digital Transformation of Science Management

One of the critical aspects of the digital transformation of science management is the
evolving role of leadership. As digital technologies continue to shape the way organizations
operate, leaders in the field of science management must develop a new set of skills and
competencies to navigate this changing landscape effectively.

Recent research has highlighted the importance of leaders who can embrace and
leverage digital technologies to drive innovation and organizational change (Cortellazzo et al.,
2019; Juyumaya & Torres, 2023). Effective digital leaders must possess strong communication
skills, the ability to foster collaboration and knowledge sharing, and a deep understanding of

the strategic implications of digital transformation.
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Furthermore, the shift towards remote and virtual work environments has necessitated
a greater emphasis on empowering leadership, which focuses on enabling and empowering
employees to make autonomous decisions and take initiative. This approach to leadership is
particularly relevant in the context of science management, where researchers and scientists
often work in distributed teams and require a high degree of autonomy and flexibility to drive
the research and development process.

Challenges and Opportunities in the Digital Transformation of Science Management

The digital transformation of science management has its challenges. One of the key
challenges is the need to navigate the complex ethical and regulatory landscape that has
emerged with the increasing reliance on digital technologies. Managers and leaders in the field
of science must grapple with data privacy, security, and the responsible use of digital tools and
platforms while ensuring that their decision-making processes remain aligned with the ethical
principles and standards of the scientific community.

At the same time, the digital transformation of science management also presents a
wealth of opportunities. The increased connectivity and information sharing enabled by digital
technologies can break down organizational silos, fostering collaboration and cross-pollination
of ideas across disciplines. Moreover, the availability of real-time data and advanced analytics
can enhance the decision-making process, leading to more informed and effective science
management strategies.

The digital transformation of science management has fundamentally altered the field’s
philosophical underpinnings and practical approaches. As organizations and leaders in the field
of science continue to navigate this evolving landscape, embracing a holistic and
multidimensional understanding of the philosophical and practical implications of digital
transformation is essential. By doing so, the field of science management can leverage the
power of digital technologies to drive innovation, enhance collaboration, and ultimately

contribute to the advancement of scientific knowledge and discovery.

3. METHODOLOGY

This study employs a systematic literature review methodology to comprehensively
explore existing literature on the philosophy of science management in the digital era. A
literature review is a research approach that investigates library sources related to a specific
topic to identify research gaps and analyze scientific findings (Leavy, 2017). The research
process involves searching for relevant peer-reviewed articles, evaluating reference sources,

conducting in-depth information analysis, and drawing conclusions based on the literature
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review conducted. Through this systematic approach, the research aims to provide a
comprehensive overview and deep understanding of the studied topic in the context of current
digital technology developments.

4. RESULT AND DISCUSSION

The systematic literature review reveals that the digital transformation of science
management has significantly impacted the philosophical and practical approaches to the field.
One key aspect of this transformation is the growing emphasis on data-driven decision-making.
The abundance of digital data and advanced analytics tools have enabled science managers to
make more informed and evidence-based decisions, challenging the traditional reliance on
intuition and experience.

The literature also highlights the evolving role of leadership in the digital
transformation of science management. Effective digital leaders must possess unique skills,
including strong communication, the ability to foster collaboration, and a deep understanding
of the strategic implications of digital technologies. These leaders must also navigate the
complex ethical and regulatory landscape that has emerged with the increasing reliance on
digital tools and platforms, ensuring that their decision-making processes remain aligned with
the principles and standards of the scientific community.

Moreover, the systematic review reveals that the digital transformation of science
management has opened up new opportunities for collaboration and cross-pollination of ideas
across disciplines. The increased connectivity and information sharing enabled by digital
technologies can break down organizational silos, fostering a more holistic and
multidimensional approach to science management.

The systematic literature review revealed several key insights into the philosophical
and practical implications of the digital transformation of science management:

1. The growing emphasis on data-driven decision-making: Digital technologies have
enabled the collection, storage, and analysis of vast amounts of data, allowing
science managers to make more informed and evidence-based decisions (Nadkarni
& Prigl, 2020; Reis et al., 2018).

2. The evolving role of leadership: The digital transformation of science management
has necessitated the development of a new set of leadership skills and competencies,
including the ability to embrace and leverage digital technologies, foster
collaboration and knowledge sharing, and empower employees (Hanelt et al., 2021,
Soehaditama et al., 2023).
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3. The need for ethical and regulatory considerations: As the reliance on digital
technologies in science management increases, there is a growing need to navigate
the complex ethical and regulatory landscape and ensure the responsible use of
digital tools and platforms.
4. The opportunities for enhanced collaboration and cross-pollination of ideas: The
increased connectivity and information sharing enabled by digital technologies can
break down organizational silos, leading to more effective collaboration and the
cross-pollination of ideas across disciplines (Nadkarni & Prigl, 2020; Reis et al.,
2018; Teubner & Stockhinger, 2020).
5. The potential for improved decision-making and organizational agility: The
availability of real-time data and advanced analytics can enhance the decision-
making process, enabling science managers to develop more effective strategies and
respond more quickly to changing market conditions and scientific developments.
Overall, the digital transformation of science management has profoundly impacted the
field's philosophical and practical underpinnings. As organizations and leaders in the field of
science continue to navigate this evolving landscape, it is essential to embrace a holistic and
multidimensional understanding of the implications of digital transformation to leverage the
power of digital technologies to drive innovation and contribute to the advancement of
scientific knowledge and discovery.
Discussion

Philosophy, as a fundamental foundation of knowledge, provides a logical framework
for effective problem-solving thinking, especially in management. As the "mother of scientific
knowledge," philosophy has significantly contributed to the evolution of science, initially
giving birth to natural philosophy and moral philosophy, which later developed into natural
and social sciences. Management can be understood through three philosophical perspectives:
process, collectivity, and art and science. As a process, management is defined as the effort to
achieve goals through the activities of others, guided and supervised. At the same time, the
collectivity perspective views it as a group of individuals performing managerial activities with
managers as key figures in achieving organizational goals. Developing a robust management
philosophy becomes a highly valuable self-development investment for business practitioners,
as it provides a conceptual foundation for systematically and comprehensively solving various

business problems (Yulianto, 2021).
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The philosophy of management science reveals the essence of management through an
ontological approach that emphasizes coordination between individuals in achieving common
goals (Neesham et al., 2020; Yulianto, 2021). Management is a unique social practice that
positions humans as the primary subject, not merely an object, focusing on communication,
collaboration, and inspiration within organizational structures (Nwanegbo - Ben, 2015). This
approach explains the existence of management as an independent discipline that
comprehensively understands the complexity of human and organizational relationships
(Sidorov, 2021; Wilson, 2023).

This paper highlights the significant impact of digitalization on the field of science
management. The key findings suggest that the digital transformation has profoundly altered
the philosophical foundations and practical approaches to managing scientific research and
development.

One of the primary drivers of this transformation is the growing emphasis on data-
driven decision-making, which has necessitated a greater reliance on empirical evidence,
quantitative analysis, and a more evidence-based approach to problem-solving. This shift has
challenged the traditional, more intuitive, and experience-based decision-making processes
that have long characterized the field of science management.

Furthermore, the proliferation of digital collaboration tools and virtual work
environments has fundamentally changed how scientific teams and projects are organized and
managed. Leaders in the field of science management must now navigate the complexities of
managing distributed, interdisciplinary teams, fostering effective communication, and ensuring
the successful execution of research and development initiatives in a digital landscape.

The review also underscores the evolving role of leadership in the context of the digital
transformation of science management. Effective digital leaders must possess a unique set of
skills and competencies, including strong communication abilities, the capacity to foster
collaboration and knowledge sharing, and a deep understanding of the strategic implications of
digital transformation.

At the same time, the review highlights the challenges and opportunities presented by
the digital transformation of science management. On the one hand, the field must grapple with
complex ethical and regulatory issues, such as data privacy, security, and the responsible use
of digital tools and platforms. On the other hand, the increased connectivity and information
sharing enabled by digital technologies can break down organizational silos, foster
collaboration, and enhance the decision-making process through the availability of real-time

data and advanced analytics.
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The research conducted in this paper draws on a variety of sources to provide a
comprehensive understanding of the digital transformation of science management. These
sources highlight the multifaceted nature of this transformation, addressing not only the
technological and organizational aspects but also the philosophical and leadership-related
implications.

By synthesizing these diverse perspectives, the paper offers a holistic view of the
impact of digitalization on the field of science management, providing valuable insights for
both practitioners and scholars. The findings of this systematic literature review underscore the

profound and multifaceted impact of digital transformation on the field of science management.

5. CONCLUSION

The digital transformation in science management has resulted in fundamental changes
that revolutionize philosophical and practical approaches. This paradigm shift is characterized
by a transition from intuition-based decision-making to more empirical and data-driven
methods, leveraging advanced analytical technologies. Digital leadership now requires
complex communication skills, the ability to build cross-disciplinary collaborations, and a deep
understanding of technological implications.

The primary challenge of digital transformation lies in the complexity of ethics and
regulations, which demands responsible management of digital technologies while maintaining
scientific ethical standards. Nevertheless, this transformation opens significant opportunities
for breaking down organizational barriers, cross-field information exchange, and innovation
enhancement. In conclusion, digital transformation in science management is not merely a
technological change, but a comprehensive revolution that transforms the fundamental
philosophy, practices, and structures of scientific knowledge management.
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