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Abstract
Artiϐicial intelligence (AI) is transforming scientiϐic research by accelerating literature retrieval, enhancing evidence synthesis, generating hypotheses, 

and supporting scholarly communication. Unlike earlier technological innovations that primarily extended human capabilities, AI increasingly performs 
cognitive tasks traditionally associated with scientiϐic reasoning and knowledge creation. While these advances improve research efϐiciency and 
interdisciplinary discovery, they also raise important questions about the long-term sustainability of scientiϐic knowledge. This perspective explores how 
the growing integration of AI into scientiϐic workϐlows may reshape the way knowledge is created, interpreted, and validated. It introduces the concept of 
recursive epistemic drift, describing the gradual movement of scientiϐic understanding away from direct empirical observation toward successive layers of 
AI-mediated interpretation. Although AI can identify patterns and synthesize vast amounts of information, it cannot replace the uniquely human capacities 
for critical inquiry, contextual judgment, conceptual imagination, and reϐlective skepticism that underpin scientiϐic progress. These epistemic capabilities 
remain essential for questioning assumptions, recognizing anomalies, and ensuring that scientiϐic knowledge remains self-correcting and continually 
renewed. From a knowledge management perspective, the paper argues that the future sustainability of scientiϐic knowledge depends not only on advances 
in AI but also on preserving the human intellectual capabilities that continually reconnect scientiϐic understanding with empirical reality.
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Introduction

Artiϐicial intelligence (AI) represents the latest in a long 
history of technological advances that have transformed 
scientiϐic inquiry. From the invention of the microscope and 
telescope to high-throughput sequencing, supercomputing 
and the internet, each technological innovation has expanded 
humanity's capacity to observe, measure, analyse and 
communicate scientiϐic knowledge [1,2]. These technologies 
accelerated discovery, but they remained fundamentally 
instruments that extended human capability rather than 
participants in knowledge creation itself [1,20]. AI represents 
a fundamentally different inϐlection point [6,8,14]. Unlike 
previous scientiϐic technologies, AI increasingly performs 
activities traditionally regarded as intellectual work 
[6,13,18]. It retrieves and synthesises literature, generates 
hypotheses, identiϐies patterns within complex datasets, 
assists scientiϐic reasoning and contributes to scholarly 
writing at unprecedented speed and scale [8-11,13]. As a 
result, AI is no longer simply augmenting scientiϐic practice; 
it is becoming embedded within how scientiϐic knowledge is 

interpreted, synthesised and communicated [14,26,27]. This 
transformation shifts the central challenge facing science 
[2,7]. The question is no longer whether technology can 
improve scientiϐic productivity, as it has throughout history. 
Rather, it is whether the increasing computational abundance 
of knowledge fundamentally alters the role of the scientist 
within the scientiϐic enterprise [7,14,26]. If AI increasingly 
performs knowledge work, then the deϐining challenge 
is no longer technological but epistemological, requiring 
reconsideration of how scientiϐic knowledge is created, 
validated, and continually renewed [1,2,7,16].

This Perspective argues that the future sustainability of 
scientiϐic knowledge will depend not upon producing ever 
greater volumes of computationally synthesised knowledge 
but upon preserving the uniquely human epistemic capabilities 
that continually reconnect scientiϐic understanding with 
observation, experimentation and the realities it seeks to 
explain [1,3,7]. Sustainability refers not to environmental 
sustainability or computational efϐiciency but to epistemic 
sustainability [7,16]. It is the capacity of scientiϐic knowledge 
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to remain continually renewed through observation, 
experimentation, critical scrutiny and conceptual innovation 
[1,2,23]. Scientiϐic knowledge is sustained not through the 
accumulation or synthesis of information alone but through 
the continual testing, reϐinement and reconstruction of ideas 
in response to new evidence [1,2]. This process depends upon 
uniquely human epistemic capabilities that include epistemic 
curiosity, scepticism, conceptual imagination, systems thinking 
and reϐlective judgement [3,20,23]. These capabilities enable 
researchers to question prevailing assumptions, recognise 
anomalies and generate new scientiϐic understanding [2,20]. 
They continue to anchor scientiϐic inquiry in observable 
reality and ensure that knowledge remains self-correcting, 
continually renewable and epistemically sustainable [1-3].

Artiϐicial intelligence (AI) is widely recognised as one 
of the most signiϐicant technological advancements in the 
history of scientiϐic research [6,8,14]. It has accelerated 
literature retrieval, enhanced systematic evidence synthesis, 
generated novel hypotheses from increasingly complex 
datasets, improved research efϐiciency and strengthened 
reproducibility through automated analytical workϐlows 
[8-11,18]. These advances have substantially expanded 
researchers' capacity to interrogate complex scientiϐic 
problems and created unprecedented opportunities for 
interdisciplinary discovery [8,10,11]. The argument presented 
here is therefore not that AI threatens science. On the 
contrary, AI can identify patterns and associations that may 
escape human attention and substantially augment scientiϐic 
enquiry [9-11]. However, it cannot independently determine 
when prevailing assumptions should be abandoned, 
whether unexpected observations warrant the development 
of new conceptual frameworks, or whether an apparent 
anomaly signals the beginning of a scientiϐic transformation 
[2,3,7,16]. These remain fundamentally human epistemic 
responsibilities because they require contextual judgement, 
conceptual imagination, empirical scepticism and the capacity 
to continually reconnect scientiϐic understanding with 
observed reality [3,7,20,23]. AI therefore does not diminish 
the importance of human epistemic capabilities; rather, it 
reveals them as the deϐining resource upon which the creation, 
renewal and sustainability of scientiϐic knowledge ultimately 
depend [7,14,26].

As AI-generated reviews, evidence syntheses and scientiϐic 
interpretations become increasingly embedded within the 
scholarly literature, subsequent AI systems will progressively 
learn from knowledge that has already been mediated 
through earlier computational interpretations [13,14,18,25]. 
I deϐine this phenomenon as recursive epistemic drift. It is the 
progressive displacement of scientiϐic understanding from 
continual empirical engagement towards successive layers of 
computational interpretation. Rather than being continually 
renewed through observation, experimentation and critical 

scholarly scrutiny, knowledge increasingly evolves through 
the recursive synthesis of prior computationally mediated 
interpretations [1,3,16]. The concern is not that AI necessarily 
generates inaccurate science. Rather, successive layers 
of computational abstraction risk distancing scientiϐic 
understanding from the empirical observations, contextual 
judgement and tacit knowledge that originally established 
its validity [3,25,26]. Consequently, the epistemic richness of 
scientiϐic enquiry may become compressed into statistically 
derived representations of evidence rather than the reϐlective, 
iterative and empirically grounded processes through which 
scientiϐic discovery occurs [3,7,16].

This recursive epistemic drift may already be emerging 
across multiple scientiϐic disciplines. For instance, in 
biomedical research, AI-assisted systematic reviews may 
increasingly synthesise conclusions drawn from earlier AI-
generated reviews rather than returning to primary clinical 
studies [10,11,18]. Similarly, in engineering research, AI-
generated design recommendations may increasingly 
be derived from prior simulation outputs rather than 
validated through physical testing [6,18]. In both cases, 
scientiϐic knowledge may remain internally coherent 
while progressively drifting from the empirical reality that 
originally informed it [1-3]. The greater risk, therefore, is not 
the automation of scientiϐic writing or knowledge synthesis 
itself, but the gradual displacement of the uniquely human 
epistemic capabilities through which scientiϐic knowledge is 
questioned, interpreted, challenged and ultimately renewed 
through empirical enquiry [3,7,25].

Discussion

Viewed through a Knowledge Management lens, this 
represents a fundamental transition in the scientiϐic 
enterprise rather than simply another technological advance 
[4,5]. If Knowledge Management has traditionally focused 
on the creation, transfer and application of knowledge, the 
AI era requires equal attention to its continual epistemic 
renewal [4,5,14]. Preventing recursive epistemic drift 
therefore depends less on producing greater volumes 
of information than on cultivating the human epistemic 
capabilities required to question assumptions, recognise 
anomalies, exercise contextual judgement and integrate tacit 
and explicit knowledge [3-5]. Although AI can accelerate 
discovery, enhance synthesis and expand analytical capability 
[8-10,13], the enduring strength of science lies in its capacity 
for continual questioning, experimentation, falsiϐication, 
conceptual reϐinement and scholarly critique [1,2,23]. As AI 
increasingly performs knowledge work, these uniquely human 
epistemic capabilities become the scarce resource upon which 
the long-term sustainability of scientiϐic knowledge depends 
[3,7,14,26].
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AI will continue to transform the way scientiϐic knowledge 
is generated, synthesised and disseminated. However, 
the long-term sustainability of scientiϐic knowledge will 
depend not on the continued advancement of AI alone but 
on preserving the uniquely human epistemic capabilities 
that continually reconnect scientiϐic understanding with 
observation, critical inquiry and scientiϐic reasoning. The 
larger question confronting science is therefore not what AI 
can produce, but which human epistemic capabilities must be 
preserved if scientiϐic knowledge is to remain self-correcting, 
continually renewable and epistemically sustainable.

Conclusion

Artiϐicial intelligence is transforming scientiϐic research 
by enhancing knowledge generation, synthesis, and 
dissemination. However, the long-term sustainability of 
scientiϐic knowledge depends not only on technological 
advancement but also on preserving the uniquely human 
epistemic capabilities that underpin scientiϐic inquiry. As AI 
becomes increasingly embedded within research, maintaining 
critical judgement, conceptual imagination, empirical 
validation, and reϐlective inquiry will be essential to prevent 
recursive epistemic drift and ensure that scientiϐic knowledge 
remains self-correcting and continually renewable. The future 
of science will therefore depend on a balanced partnership in 
which AI augments, rather than replaces, human intellectual 
responsibility and scientiϐic reasoning.
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