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ABSTRACT
The rapid advancement of Information Systems (IS), particularly in Artificial Intelligence (AI),
requires a robust philosophical foundation to ensure ethical and socially responsible
implementation. This study investigates the intersection of the philosophy of science—
specifically ontology, epistemology, and axiology—with IS development, contextualized within
the unique ethical frame-work of Nusantara (Indonesian) philosophy. Employing a mixed-
method approach consisting of a systematic literature review and a phenomenological study
involving 15 IS practitioners and academics in Indonesia, this research reveals a significant gap
in philosophical literacy. The findings indicate that while practitioners excel in technical-
positivistic epistemology, there is a critical deficit in axiological awareness, leading to challenges
such as algorithmic bias and data privacy concerns. Furthermore, this study proposes a novel
integration of Nusantara philosophical concepts—such as Tri Hita Karana (balance) and
Manunggaling Kawula Gusti (harmony)—as localized ethical frame-works for IS design. The
study concludes that embedding these localized philosophical perspectives into IS curricula and
practical development is essential for creating sustainable, human-centric technological
solutions.

Keywords: Philosophy of Science, Information Systems, Nusantara Philosophy, AI Ethics,
Epistemology, Axiology.

INTRODUCTION
The evolution of Information Systems (IS) has shifted the discipline from a

purely technical domain into a complex, socio-technical field [13]. Modern
information systems are no longer merely technical tools for processing data;
they are socially constructed entities that deeply influence human behavior,
societal structures, and ethical norms [10]. Consequently, the ability to reflect on,
critique, and build an epistemological foundation for IS has become essential. The
philosophy of science serves as the critical intellectual underpinning necessary to
achieve this depth of thought [11].

Historically, the philosophy of science—originating from the rationalist
traditions of Ancient Greece and evolving through the Renaissance to modern
empiricism and postmodernism—has provided the foundational logic for all
scientific disciplines, including computing. However, the modern challenge in IS
research is not merely understanding this history, but applying its core
terminology—ontology (what exists), epistemology (how we know it), and
axiology (the values and ethics involved)—to contemporary
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technological dilemmas. As IS rapidly integrates Artificial Intelligence (AI) and
big data, the axiological dimension becomes paramount [15]. We are increasingly
faced with ethical questions regarding algorithmic fairness, data privacy, and the
societal impact of autonomous systems [9, 4].

Despite its global importance, the application of philosophical foundations
in IS development re-mains a critical challenge in developing nations like
Indonesia [30]. Indonesia possesses a rich, di-verse cultural heritage
encapsulated in "Nusantara Philosophy"—a collection of local wisdom and ethical
frameworks prioritizing social harmony, balance, and communal responsibility
[16]. However, there is a significant gap in literature and practice regarding how
these local philosophical paradigms can inform and regulate modern IS
development. The rapid adoption of Western-centric AI technologies often
clashes with local ethical norms, highlighting a disconnect between technological
deployment and indigenous philosophical frameworks [12].
Based on the premise that a robust philosophical understanding is a prerequisite
for mature scientific discourse and responsible technological development, this
study aims to address the following research questions:
1. How do the concepts of ontology, epistemology, and axiology form the

theoretical foundation for the development of Information Systems?
2. To what extent has the understanding of the philosophy of science been

internalized by IS aca-demics and practitioners in Indonesia?
3. How can Nusantara philosophy provide a localized ethical framework to

address the practical challenges of IS development in Indonesia?

RESEARCHMETHODOLOGY
To comprehensively address the research objectives, this study employs a

qualitative, dual-method approach: a structured literature review and a
phenomenological case study [5].

Literature Review
The literature review was conducted to map the conceptual relationships
between the philosophy of science and IS. We utilized major academic databases
(Scopus, Web of Science, and IEEE Xplore) using search strings such as:
("Philosophy of Information Systems" OR "Ontology IS" OR "Epistemology IS" OR
"Axiology AI ethics") AND ("Nusantara Philosophy" OR "Indonesian Local
Wisdom"). Literature published within the last ten years (2014-2024) was
prioritized to ensure the relevance of contemporary IS challenges. The analysis
technique employed was thematic content analysis, which unraveled and
synthesized the theoretical foundations of IS into ontological, epistemological,
and axiological dimensions.

Phenomenological Case Study
To answer the empirical questions regarding the practical understanding

of philosophy among Indonesian IS professionals, a phenomenological approach
was utilized. This method is highly suitable for exploring the lived experiences,
perceptions, and daily realities of individuals [18, 23].
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Participants: Purposive sampling was used to select 15 participants actively
involved in the In-donesian IS ecosystem. The cohort consisted of 5 Chief
Information Officers (CIOs) from tech startups, 5 Data Scientists from the banking
and healthcare sectors, and 5 IS academics (lecturers/researchers) from
prominent universities in Java, Sumatra, and Bali.

Data Collection: In-depth, semi-structured interviews were conducted via video
conferencing, lasting approximately 45-60 minutes each. Questions focused on
the participants’ understanding of IS philosophical foundations, their approach to
ethical dilemmas in system design, and their perspective on integrating local
cultural values into technology.

Data Analysis: The interview transcripts were analyzed using thematic analysis.
Responses were coded to identify recurring patterns regarding the participants’
epistemological stance (e.g., technical vs. socio-technical) and their axiological
awareness (e.g., ethical considerations in AI deployment).

RESULTSANDDISCUSSION
TheTheoretical Foundation of IS (Ontology, Epistemology, Axiology)

The synthesis of the literature reveals that philosophy serves as the
foundational pillar for logical, rational, and critical thinking in IS theory [19].

Ontology in IS: Ontology deals with what exists and how reality is represented. In
IS, ontologies define entities, relationships, and knowledge structures required
for conceptual modeling. The influential Bunge-Wand-Weber (BWW) ontology
provides a framework for assessing the conceptual completeness of IS modeling
[31]. In modern contexts, ontological clarity is vital for semantic web applications,
database structuring, and knowledge representation in AI [32].

Epistemology in IS: Epistemology examines how knowledge is acquired and
validated. The discipline of IS has historically been dominated by a positivist
epistemology, viewing systems through a purely objective, mathematical lens.
However, modern scholars advocate for critical realism and interpretivism [6, 20],
arguing that IS artifacts are socially constructed. Recognizing this
epistemological plurality is crucial for developing systems that understand
human contexts rather than merely processing data.

Axiology in IS: Axiology—the dimension of values and ethics—is increasingly
recognized as the most critical pillar in the AI era [22]. Normative IS research
focuses on what ought to be rather than merely what is [29]. Axiology governs
ethical decision-making regarding data privacy [24], algorithmic fairness [21],
and the socio-economic impacts of automation [8, 33].
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Figure 1: The Intersection of Philosophical Foundations in IS Development

Critical Synthesis: Nusantara Philosophy as an Ethical Framework for IS
A major critique of current IS axiological frameworks is their heavy reliance on
Western ethical paradigms, such as utilitarianism or Kantian ethics [15]. This
study argues that Nusantara philosophy provides a highly relevant, localized
ethical framework for IS design in Indonesia.

Tri Hita Karana (Balinese Philosophy): This philosophy emphasizes the
harmony between hu-mans, nature, and the divine (God). In the context of IS, Tri
Hita Karana can serve as the foundational ethic for "Green Computing" and
sustainable IS. It dictates that technological advancement must not disrupt
ecological balance or human well-being, demanding a holistic socio-technical
assessment prior to system deployment.

Manunggaling Kawula Gusti (Javanese Philosophy): Meaning the unity of the
servant and the creator, this concept translates to the pursuit of ultimate harmony
and self-control. Applied to IS, it advocates for human-centric AI, where
technology serves as a "servant" to societal well-being rather than an
autonomous master [27]. It inherently opposes algorithmic determinism,
insisting on human-in-the-loop (HITL) designs.

Adat Basandi Syara’ (Minangkabau Philosophy): This principle dictates that
custom must be grounded in religious teachings, emphasizing consensus and
morality. In IS governance, this aligns with the necessity of aligning data privacy
laws and algorithmic governance with community con-sensus [14], rather than
solely relying on corporate terms of service.
By integrating these philosophies, Indonesian IS practitioners can develop
systems that are not only technologically advanced but also culturally resonant
and ethically robust.
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Industry Practitioners IS Academics

Table 1: Summary of Nusantara Philosophy as an IS Ethical Framework

Philosophical Concept OriginCore Principle Application in IS Ethics
Tri Hita Karana Bali Harmony between humans, na- Green Computing,
Ecological ture, and the divine. impact assessment of AI.
Manunggaling Kawula Gusti Java Unity and harmony; self-control. Human-
centric AI, resistance to algorithmic determinism.
Adat Basandi Syara’ Minangkabau Custom grounded in
religion;
consensus.

Community-consente
data pri-vacy and
algorithmic gover-
nance.

Level of Understanding Among IS Practitioners in Indonesia
The phenomenological study involving 15 Indonesian IS professionals revealed a
stark reality: a significant deficit in philosophical literacy.
The Dominance of Technical-Positivist Epistemology: All 10 industry
practitioners (CIOs and Data Scientists) demonstrated a highly positivist mindset
[7]. When asked about system design, the focus was overwhelmingly on technical
parameters—accuracy, speed, efficiency, and system architecture. Only 2 out of 10
practitioners acknowledged the social construction of data. As one Data Scientist
noted: "Our primary goal is optimizing the algorithm’s predictive power. The social
implications of the training data are generally outside our project scope."

Axiological Blind Spots: The most concerning finding was the lack of axiological
awareness [2]. While practitioners acknowledged the term "data privacy," it was
viewed merely as a legal compliance issue rather than a fundamental ethical
imperative [26]. Furthermore, 12 out of 15 participants admitted they had no
formal framework for addressing algorithmic bias in their AI models.
Disconnect with Local Wisdom: When introduced to the concept of applying
Nusantara philosophy to IS design, the academic participants responded
positively, viewing it as a necessary theoretical expansion. However, the industry
practitioners struggled to see the practical application, viewing local philosophy
and computing as mutually exclusive domains. This indicates a failure in current
IS educational curricula to bridge the gap between technical skills and local
ethical values.
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Figure 2: Epistemological Stance by Participant Group
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Implications of Philosophical Illiteracy in IS Development
The weak internalization of philosophical foundations has severe practical

implications for IS development in Indonesia. First, the epistemological bias
toward pure positivism results in "technological solutionism" the belief that all
societal problems can be solved with an app or an algorithm. This leads to high
failure rates in e-government and public IS projects [28], as they are deployed
without understanding the complex social realities of Indonesian society. Second,
the axiological deficit directly contributes to ethical violations. Without a strong
ethical compass rooted in localized values, IS developers in Indonesia are highly
susceptible to deploying AI models that perpetuate biases [17] and systems that
exploit user data under the guise of technological progress.

CONCLUSION
This study demonstrates that the philosophy of science is not an abstract

historical artifact, but a critical, practical instrument for Information Systems.
Ontology provides the structural blueprint for reality, epistemology dictates how
systems interpret human knowledge, and axiology ensures that technological
innovations are governed by ethics. Theoretically, this research contributes to IS
theory by expanding the normative IS framework to include Nusantara
philosophy. By introducing concepts like Tri Hita Karana into IS ethics, the study
offers a decolonial, localized perspective that challenges the dominance of
Western-centric tech-ethics [25]. Practically, the empirical findings reveal a
dangerous philosophical illiteracy among Indonesian IS practitioners, leading to a
mechanistic approach to AI and data management. It is imperative that IS
curricula in higher education integrate the philosophy of science not as a history
module, but as applied tech-ethics. Furthermore, the industry must adopt ethical
guidelines that resonate with local cultural values to ensure that technology
serves the Indonesian public responsibly [3]. For future research, studies should
focus on developing actionable, quantitative frameworks that measure the ethical
compliance of IS projects against the principles of Nusantara philosophy, moving
from theoretical synthesis to practical auditing tools.
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