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ABSTRACT

This paper explores the emergence of artificial research intelligence (ARI), autonomous Al systems
designed to conduct end-to-end scientific research, from ideation to manuscript production. Unlike
simple Al enhancements, ARI utilizes ensembles of agentic models to automate the scientific method,
potentially creating a “fifth scientific research paradigm.” While ARI offers rapid, low-cost discovery,
it faces significant challenges including “epistemic capture,” where knowledge production shifts from
public universities to private Al corporations. Technically, these systems currently struggle with
hallucinations, a lack of deep domain expertise, and a tendency to overclaim results. However, the
growing number of ARI frameworks points to an emerging research methodology of
transformational possibilities. For research libraries, ARI necessitates a profound shift from
managing static collections to stewarding dynamic, Al-driven knowledge systems. Libraries can lead
by reimagining processes and services supporting scholarly communications, enhancing Al
competencies, and conducting applied research through library-based Al labs. The combination of
advanced compute and the guiding framework of the scientific method makes ARl a human-AlI co-
creation model where Al performs the "reckoning” (computation) and humans provide the
"jludgment” (ethical and intellectual oversight).

INTRODUCTION

As the research enterprise innovates with artificial intelligence (Al), academic libraries should
assess the implications for services, infrastructure, and expertise.! One such innovation is artificial
research intelligence (ARI), the emerging “frameworks for completely automated science which
leverage generative Al to generate research ideas, write necessary code, conduct experiments, and
create visualizations and written outputs to communicate findings.”?

While numerous ARI frameworks exist, the most prominent, and contested, is The Al Scientist
from sakana.ai.? A paper it generated was accepted through a double-blind peer review process at
a workshop of the 2025 International Conference on Learning Representations (ICLR). In October
2025, Stanford hosted Agents4Science, the first Open Conference of Al Agents for Science, where
Al served as both primary authors and reviewers of research papers.

ARI is not artificial general intelligence (AGI). It is the confluence of machine learning, agentic
capabilities that let Al processes interact with each other and external resources, and the highly
structured, normative character of the scientific method. ARI is an example of human-AI co-
creation, currently most suitable for quantitative, computationally based research. It is not
difficult to imagine a scholarly communication ecosystem where ARI systems generate output
“peer” reviewed by other ARI and used as input to other ARI. The canonical academic article may
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become an unnecessary nod to human limitations. Instead, dynamic Al models incorporating
findings across many ARI contributions will be the access points for human understanding.
Library collections will be challenged as information previously held in journals or books is
aggregated in these models and interrogated through bespoke interfaces.

In one Association of Research Libraries (ARL)/Coalition for Networked Information (CNI) futures
scenario, “traditional library functions and information management are embedded in many Al
research platforms.”* This displacement mirrors that of traditional scholarly publishers by Al
companies whose views on open access, licensing, and editorial oversight may differ from
currently held core values. Commercialization could lead to “epistemic capture,” where public
knowledge becomes a private commodity. For libraries, responding means “building a compelling,
evidence-based case for libraries’ distinctive value in the Al era.”>

This paper provides an overview of the ARI field, examines representative frameworks, and
reviews the challenges and implications for research libraries. An ITHAKA S+R report notes that
while ARI is still emerging, it signals “a transition from Al-enhanced research to machine led
research setting the stage for truly transformative changes in how research is conducted,”
illustrating “what science becomes when knowledge production is no longer exclusively human.”®
As Mark Daley, chief Al officer at Western University, observes: “The clock is ticking. The machines
are coming for the research endeavour. The question isn’t whether, but how, we’ll adapt.””

RESEARCH LIBRARIES AND THE SCHOLARLY RECORD

The “spine of the scholarly record” is changing in response to the “atomization” of research and
the influence of AL8 This spine, which includes individuals, groups, publishers, institutions,
standards, and infrastructure, must support growth and change. Research libraries are essential
participants. ARI introduces new participants, methodologies, infrastructure, and strategic
directions. To preserve and enhance their roles, research libraries should grasp the nature and
implications of this innovation and construct responses that honor the mission and values guiding
their work.

ARTIFICIAL RESEARCH INTELLIGENCE

While Al is increasingly used in specific aspects of research, including ideation, literature review,
hypothesis creation, experimental methods, data analysis, and paper writing, ARI is applied across
all steps as an end-to-end solution. Its appeal rests on rapid execution, lower costs, accessibility,
and its promise “to unlock scientific discoveries that were previously out of reach,” a view shared
by most respondents to an international survey of 3,000 researchers.? ARI frameworks, often
called “Al scientists,” have been lauded as “the fifth scientific research paradigm” after
experimentation, theoretical analysis, computational simulation, and data-driven science, and as
“force multipliers” that will “push the boundaries of human knowledge and progress.”1?

The term artificial research intelligence was coined by Beel et al., while other monikers include
Al4Science, Al4Research, Agents4Science, and Artificial Scientists.!! The current research focus is
the fields of computer science and machine learning, and it favors quantitative approaches.
Qualitative research is viewed as problematic because of Al opacity that impedes verifiable
analysis.!? In an open letter, more than 400 qualitative researchers from 38 countries rejected
generative Al because “as simulated intelligence [it] is incapable of meaning making” and
“qualitative research should remain a distinctly human practice.”!® Other scientific disciplines find
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ARI difficult to use because of a lack of appropriate training datasets or the need for
noncomputational laboratory methods.'*

ARl is called a framework for two reasons: it is implemented as an ensemble of interoperating Al
agents capable of autonomous problem-solving and task execution, rather than a single large
language model (LLM), and it is built around the conceptual structure of the scientific method and
its norms. Where ARI is most vigorously criticized is not where the technology fails, although it
does, but where the norms of science have been violated.

ARl is not Al slop. Al slop is flooding the internet, Google Scholar, preprint sites, scholarly journals,
and even letters to their editors.1® As a result, Haider et al. note “it would be difficult, or
impossible, to remove them from the scientific record,” with fake data becoming training data for
LLMs.'® While for some, any Al-generated research publication is equivalent to slop, the argument
that ARI is different rests on the incorporation of scientific norms as fundamental to its design and
oversight.

ARI challenges the status quo: “The opportunity isn’t to bolt Al features onto old systems. It's to
rethink and redesign for human-AI collaboration, shifting from rule- and experience-based
workflows to data- and agent-driven processes with guardrails that are reliable at scale.”” A
fundamental question lies at its heart: “If machines can genuinely do better science, faster and
cheaper, what's the argument for keeping humans in the loop beyond romantic attachment to the
idea of human discovery?”18 Currently, ARI is at best a research project with limitations and
perhaps one with fatal flaws.

SCIENTIFIC NORMS

The foundation of ARI frameworks is adherence to the norms of science, yet critics argue that ARI
challenges scientific justification. DeepMind’s AlphaFold is viewed in this context, reflecting an
“explanatory deficit” by “reducing proteins to ‘black-box’ statistical constructs rather than causally
intelligible entities.”*® The growing dominance of Al techniques as primary research methods
displaces a diversity of other approaches, producing “scientific monocultures” limiting what is
known and knowable.?°

While Al has been called an “epistemic enhancer,” others warn of “epistemic capture,” where
“what humans believe to be true and worthy of attention—what becomes public knowledge—may
increasingly be influenced by the judgments of advanced Al systems.”?! This leads to “epistemic
anachronism,” where what Al learns “may be increasingly a recursive byproduct of Al itself.”??
Such an epistemic ouroboros raises concerns about transparency, responsibility, accountability,
and the longstanding reproducibility challenge in Al. These concerns are amplified as “the locus of
Al research is shifting from universities to industry,” whose incentives are more profit than public
good, leading universities to “cede epistemic agency.”?? Wihbey’s conclusion is chilling: “The most
plausible danger of the Al era may not be existential risk but rather a more subtle and incremental
epistemic risk.”%*

EXAMPLES OF ARl FRAMEWORKS

To illustrate different approaches and to highlight both successes and limitations, this section
examines two integrated frameworks, an ARI conference, and an ensemble framework.
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The Al Scientist (Sakana)

A paper generated by The Al Scientist, released in 2024 by Sakana, achieved impressive results
but required significant human setup and failed to meet NeurIPS (Neural Information Processing
Systems) acceptance criteria.?> The following year, substantial changes removed human
intervention, established agentic oversight of methodology, and created an iterative feedback loop
for quality control. A paper authored by The Al Scientist-v2 was accepted through double-blind
peer review for a 2025 International Conference on Learning Representations (ICLR) workshop.?®

The Al Scientist-v2 illustrates the framework approach: an LLM (GPT-40) generates research
ideas and hypotheses suitable for inclusion in leading academic conferences; a Semantic Scholar
search tests hypotheses for novelty; an Experiment Process Manager directs an agentic tree search
with a code-generating agent executing experiments (Claude 2.5 Sonnet); and output is passed to
a report-writing agent (GPT-40) with a vision-language model providing feedback on
visualizations and manuscript quality.

Of three resulting papers, one (“Compositional Regularization: Unexpected Obstacles in Enhancing
Neural Network Generalization”) was accepted to the ICLR workshop. ICLR human peer reviewers
highlighted the comprehensive analysis of the paper while noting weaknesses regarding clear
explanations, additional references, and a theoretical framing. The paper was withdrawn
following acceptance “to avoid prematurely setting a precedent for purely Al-generated research
entering the official scientific record without broader community discussion and consensus.”?’

In addition to persistent citation hallucinations, Yamada et al. note that “certain aspects of
scientific inquiry—such as formulating genuinely novel, high-impact hypotheses, designing truly
innovative experimental methodologies, or rigorously justifying design choices with deep domain
expertise—remain challenging for purely automated systems.”?8 Despite these concerns, a
replication study concluded that The Al Scientist is “an extraordinary technological leap. Al
systems that once struggled to generate coherent text can now propose research ideas, design
experiments, and draft manuscripts.”?° Sakana has released the code on GitHub, facilitating how
ARI can support open science and open access scholarly communication.

Zochi and Locus (Intology)

A paper generated by Zochi, a multi-agent ARI framework from [ntology, was accepted for the
main 2025 conference of the Association for Computational Linguistics (ACL), marking the first
time an ARI paper was accepted at a major research conference.3? Unlike Sakana, Intology appears
not to have disclosed the submission to the organizers.3! Zochi begins with a domain-specific
literature search using Semantic Scholar. Aside from minor manuscript revisions, it “operates
autonomously without human involvement” with “transformative implications for scientific
discovery,” though a “structured verification process” requires human experts to verify its work
before further progress.3?

In late 2025, Intology released Locus, an ARI evolution without human oversight. Combining long
computational cycles with massive parallelization allows for “open-ended scientific reasoning,”
enabling “structured long-horizon exploration of unsolved problems.”3?® An important limitation
remains: “Locus still operates within existing ML [machine learning] paradigms—it excels at
finding better solutions within problem spaces but doesn’t yet redefine the problem spaces
themselves.”3* In contrast to Zochi, Locus is described as “superhuman” and able “to surpass
human researchers.”?® Locus is a commercial product with a proprietary core orchestration
engine. The impacts of this on open science remain to be seen.
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Agents4Science

The 2025 Agents4Science conference marked an important experiment, with all papers and peer
reviews generated by Al. While most papers came from the computer science and machine
learning fields, there was representation from the social sciences, humanities, and law. One “best
paper” was from business economics.

Autonomous peer review used three LLM reviewers tuned on accepted and rejected papers from
ICLR 2024 and 2025. GPT-5 was strict, rejecting most papers; Gemini 2.5 Pro more liberal,
accepting most papers; while Claude Sonnet 4 balanced acceptance and rejection.3® Overall, there
was a 19% acceptance rate. In addition to continued citation hallucination, “models would
overclaim results—that is, would state the significance of findings when such evidence was
weak.”3” Erroneous code, context-length issues, and formatting problems were common. Many
models “struggled to generate novel or complex experimental ideas beyond the templates it had
been given” and proposed ideas that “lack deep domain expertise and nuanced interpretation.”3®
Although papers were meant to be autonomous, “human researchers tended to have more input in
research design and hypothesis generation,” and “accepted papers involved more human guidance
than rejected papers.”3°

LLM Ensemble

Trehan and Chopra describe an ensemble of six LLM modules mapped to specific stages of the
scientific workflow.*? Of four attempts, three failed at the implementation or evaluation stage,
while one was successful and accepted at Agents4Science 2025. The “overexcitement and eureka
instinct” was not unexpected: “The models consistently reported success despite clear failures and
overstated the significance of their research contributions.”*! The sycophantic disposition of
current LLMs is well known.*? On protocols, code libraries, and datasets, “models consistently
defaulted to popular alternatives from their training data” rather than specialized examples.*3
Models “consistently struggled with the undocumented craft knowledge that experienced
researchers take for granted,” most prominently “in stages that required scientific judgment
rather than pure coding capabilities, such as hypothesis generation, plan generation, and
experimental output evaluation.”** Despite these limitations, the authors remain optimistic and
propose that applying reinforcement learning, rather than generative Al, could derive smaller,
more accurate, domain-focused models.

THE ARI RESEARCH ENTERPRISE: CHALLENGES AND IMPLICATIONS

The development of ARI frameworks has highlighted challenges ranging from incremental
adjustments to profound ruptures. The UK Royal Society has expressed concerns that researchers
will be “good at Al” rather than “good at science.”*> Known challenges include the need for better
multimodal observations, reliably annotated datasets, and improved domain knowledge.*® ARI
frameworks have lacked innovative methodologies, used poor experimental designs, and
overstated weak results. Al still struggles with hallucinations, out-of-distribution generalization,
and a lack of causality models. Other concerns include safety assurances, the role of humans-in-
the-loop, and the need for oversight bodies and effective benchmarking.*’

Universities, Research Metrics, and Academic Labor

ARI has renewed concerns that “universities have spent decades optimising for metrics —
publication counts, citation indices, grant dollars—rather than genuine intellectual
contribution.”*® Such metrics are “not optimized for epistemic depth,” and universities are “about
to discover what happens when machines can game those same metrics at superhuman speed and
negligible cost.”4° As Daley notes, when Al can do the same work as humans, research labor
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collapses “not gradually, not linearly, but exponentially.”>® The effects of “the automating of
academia by GAI [generative artificial intelligence]” may, however, spark a productive backlash
against “the procession of a hollowed-out academic life,” with a renewed focus on uniquely human
contributions and metrics emphasizing quality, replication, and impact.°?

Geopolitical Impacts

Governments and research agencies globally have identified the potential of ARI and made it
central to national policy. Through the Genesis Mission, the United States has launched an Al
initiative compared in “urgency and ambition” to the Manhattan Project, including “experimental
and production tools to enable autonomous and Al-augmented experimentation.”>? In support,
Andreessen Horowitz, a major Al venture capital firm, foresees the 2026 arrival of “autonomous
labs” that will “unlock continuous experimentation via lights-out labs for discovery across
fields.”>3 In response, European nongovernmental agencies urge a multinational Al initiative to
counteract US and Chinese dominance.>* Countries representing “Al bridge powers” should pool
infrastructure, talent, and data because “a multinational partnership is the only viable path to
achieving frontier competitiveness while preserving sovereignty at manageable cost.”>> While Wei
et al. propose a “global cooperation ecosystem of scientific agents” as “a planetary-scale scientific
engine,” the realities of global politics would seem to undercut that vision.>®

ARTIFICIAL RESEARCH INTELLIGENCE AND THE RESEARCH LIBRARY: IMPACTS,
IMPLICATIONS, AND CHALLENGES

In 2020, Cordell bemoaned that library use of machine learning resided in the “perpetual future
tense.”” Rapid progress since has demonstrated widespread consideration and use of Al in
research libraries.>® With that expertise, ARI can be addressed, recognizing that Al is “at once
productive and problematic” and should be managed with “qualified engagement and informed
caution,” with the historical attitudes of libraries toward “curiosity, skepticism, and a commitment
to evidence.”>® Khokhar warns that this scale of change challenges the incremental responses that
previously resulted in “libraries’ collective failure to adapt to the pace and scale of the data
economy.”®® Bourg offers a provocative analogy:

[ think we would be wise to start thinking now about machines and algorithms as a new
kind of patron—a patron that doesn’t replace human patrons, but has some different needs
and might require a different set of skills and a different way of thinking about how our
resources could be used.®?

Assessing the implications of ARI is partly speculation and partly a recognition of a trajectory
already underway. These include how the library might change as the university changes, the
shifting library roles and expertise, the effects on scholarly communications, the emergence of
new knowledge systems, the importance of Al literacy and competencies, and the development of
library-based Al labs.

University Change and Library Change

ARI will change not just the research enterprise but the university as a whole, challenging the
library to change in response. The “Autonomous Al” ARL/CNI scenario envisions such a joint
transformation: “The research and library enterprises both undergo significant restructuring, de-
structuring, and pruning of the human workforce with the inclusion of Al workers and robotics.” 2

The core challenge arises when “expertise itself (the scarce, expensive thing universities have
historically concentrated, credentialled, and sold back to society) may become cheap, abundant,
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and uncomfortably good.”®3 As a result, universities must focus on what Al cannot replicate,
“institutional functions that depend on social legitimacy, legal authority and embodied presence,”
such as “helping society decide what is worth knowing.”®* In confronting the epistemic challenges
posed by ARI, Sharma notes that universities “exist precisely to resist this kind of intellectual
surrender.”®>

The ARL/CNI scenario also envisioned “the transformation of libraries into dynamic hubs of open
science and advocates for their role as custodians of information integrity and accessibility.” ¢ A
priority is public trust, but “libraries cannot lead on trust without being able to demonstrate it
technically.”®” This requires enhancing Al competence beyond the abstract and surface levels of
current literacy initiatives.

Roles and Expertise of the Library and Librarians
ARI compels libraries to reconsider their roles, existing expertise, and requirements for new skills:

If libraries are to retain their relevance and authority in the age of generative Al, they must
not only implement cutting-edge tools but also lead in articulating the human-centered,
ethical use of those tools. Academic libraries must position themselves not as reactive
service providers, but as proactive agents in shaping a scholarly environment where Al
augments rather than replaces human intelligence.®®

While new roles are central, Coleman and Keller note that the “quotidian work of libraries”
remains relevant in an Al-infused ecosystem.®® This includes digital preservation, metadata,
discovery, and digitization; information quality and trustworthiness; privacy protection and
authentication; and information literacies, digital ethics, and curatorial practices.”®

Libraries will need a more active role “ensuring the transparency and verifiability of the products
and provenance of scholarly communication.””* While libraries have long supported curation to
“stabilize the record of knowledge,” an emerging need is to “build the provenance infrastructure
that anchors Al-era research in verifiable human practice.””? Khokhar emphasizes the
corresponding need for knowledge security, “the protection of knowledge assets—digital,
intellectual, and cultural—from threats that undermine their integrity, accessibility, equity, or safe
use.””? This could lead libraries into roles facilitating inclusive, diverse, high-quality training data,
academic integrity, and curation of documentary practices supporting model cards, dataset
documentation standards, and reporting guidelines for Al-generated content.”*

A primary concern for library staff arising from Al adoption is job loss, with Cox noting a potential
polarization between Al experts and diminished clerical and support roles.”> All the ARL/CNI Al
futures scenarios involved significant workforce restructuring. However libraries respond, they
face a central paradox: “Libraries are both early adopters of Al technologies and guardians of the
values that those very technologies can challenge.””®

Scholarly Communications

The spine of scholarly communications is a shared infrastructure of standards, platforms,
technologies, policies, and people. Addressing mitigation strategies for Al-assisted and Al-
automated research to meet scientific norms requires broad collaboration. The question is not
whether LLMs can “do science” but rather “whether LLMs can be usefully integrated in the
processes by which scientific knowledge gets made, validated, and disseminated.”””
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ARI generates several products: peer-reviewed papers submitted to conferences and journals,
data streams that feed other ARI as training data or machine-readable inputs, and the frameworks
themselves that can be repurposed as general research tools. Supporting these is a new
infrastructure, “remaking the scholarly record for computational analysis and reproducibility.”7®

Open Access and Open Source

One ARL/CNI scenario envisions a future where “open access to knowledge and data continues to
grow along with the quality and integrity of the data and knowledge sources resulting from Al
oversight and maintenance.””® This seems optimistic given that current Al platforms operate as
walled gardens with premium fees. Dempsey identifies “the third front of open access, where the
discussion is not about individual articles, journals, publishers or deals, but about Al-powered
exploration of the research space.”? As knowledge is aggregated within commercial Al platforms,
the challenge of open access will focus on these new providers.

Living Systematic Literature Reviews

Al models derived from ARI are “Small Language Models (SLMs) that rely on smaller but more
focused training data.”®! These can act as “living systematic literature reviews” (LSLRs): “a
comprehensive and systematic analysis of literature that is constantly kept up to date,” reducing
“the abundance of review articles . . . that over-burden reviewers and can too easily be generated
using Al."82 Current automated review tools “lack the transparent and detailed explanations
necessary for understanding the underlying algorithms” and have “significant quality limitations,
therefore oversight by human subject experts is required.”®® However, it is anticipated that
improved models will address these deficiencies.

LSLRs also enable literature-based discovery. The “LLM daydreaming-loop” operates
continuously, testing concepts against the literature, and “could therefore realize the original
promise of literature-based discovery—surfacing high-value ‘unknown knowns,’ at scale.”®* In an
ironic turnaround, arXiv announced that “review articles and position papers must now be
accepted at a journal or a conference and complete successful peer review” before publication in
the preprint service.?> On arXiv, Al-generated reviews had displaced quality articles by subject
matter experts. LSLRs must support scholarly communications without overwhelming it.

Publishers and the Information Industry

Commercial LLMs could “outflank publishers, building out platforms and tools ... that would
become scholars’ default way of interacting with the scholarly record.”®® OpenAl has already
announced plans to do this.8” Publishers might simply become “white labeled” service providers
for commercial LLMs. Gendron et al. call this “the colonization of academic publishing systems by
Al technologies,” which can result in “the loss of negotiating powers in creating standards, values
and norms of knowledge production.”® This platformization is an “outsourcing of libraries’ core
mission to private actors,” deskilling staff, hollowing out information resources, and threatening
institutional support.8 As one scholarly publisher notes: “Publishers must stop thinking of
themselves as providers of articles and start recognizing themselves as stewards of knowledge.
You are not licensing text. You are licensing meaning.”°

An alternative is to monetize not content but inference: “Usage is the inference stage: the moment
an Al model applies its training to solve a specific user problem. Clients pay to have these
problems solved, not for the training data itself.”®! Users are never presented with the underlying
scholarly work, and “when value is created this way, revenue from that value does not
automatically flow back to its sources.”®? Sam Altman, OpenAl CEO, concurs: “We see a future
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where intelligence is a utility, like electricity or water, and people buy it from us on a meter.”?3
This impact was illustrated when Anthropic released a version of the Claude LLM customized for
the legal industry and stock in legal publishing companies plummeted.®* The overall objective
should be “a thriving open environment with community publishing, review, and maintenance
infrastructure that is supported by strong business models and collaborative arrangements,” but
the balance of power is shifting from traditional partners to well-funded Al companies with
different motivations.®®

Knowledge Systems

Khokhar argues that the “algorithmic economy” has driven a transition “from a traditional
structured knowledge system to a non-structured data system, fundamentally altering how value
was created, captured, and distributed.”® Research libraries curate knowledge through highly
structured systems (e.g., databases, metadata conventions, classification, subject headings, and
authority files), while ARI frameworks infer information from vast, unstructured data. Griffey calls
this “category collapse,” where in Al discovery there is no distinction between metadata and data:
“Either everything is metadata, or nothing is.”%’

The paradigm shift for libraries is from a model of “static collection-structured organization-
passive utilization” to one of “semantic reconstruction-dynamic generation-collaborative value
creation.”®® New knowledge systems “should integrate mechanisms that support the verifiability,
indexability, and reusability of generative content ... and facilitate cumulative knowledge
construction.”® This is an “epistemic infrastructure,” where libraries become “not just points of
entry to services and collections” but are “directly supporting Al systems that learn from and
reveal the semantic evolution of knowledge.”1%°

The insecurity and manipulability of Al-generated content raise serious issues of provenance and
authenticity. Unlike in archival collections, Al content can be compromised at any point in its
lifecycle. The library, archives, and museum community has been encouraged to “actively shape
standards, specifications, practice models, and technologies by asserting their requirements for
open, vendor-agnostic, and trustworthy CAP [content authenticity and provenance] data.”1°!
Protocols for tracking and verification will need to be incorporated into local knowledge
management systems, although libraries have “a systematic tendency to underinvest in digital
research infrastructure.”'? The transition to new knowledge systems will require significant
additional expenditures.

Al Literacy and Competencies

Al literacy has been widely adopted in academic libraries, with a variety of supporting
frameworks.!%3 However, Lo found, in a survey of academic library workers, a “readiness gap,”
with a “significant proportion of participants” not frequently using Al tools and lacking the
technical proficiency “required to navigate the rapidly evolving Al landscape confidently and
competently.”1%* The Association of College and Research Libraries’ Al competencies document is
strong on building knowledge and teaching skills but presents a passive view of library staff where
roles as creators, designers, and research partners are absent.!% If librarians are to perform the
new roles discussed here, Al literacy should shift from learning and experimentation to
application, enabling staff to “create and apply algorithmic techniques and tools to problems in a
variety of domains.”106

A significant movement in academic libraries advocates for Al refusal, characterized by “refusing
to use Al tools entirely . . . refusing to accept either boosterism or doomer narratives, refusing to
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accept the idea that Al is inevitable,” with the authors citing a “disconnect” between library and
information science values and the harms of using generative AL.1%7 Instead of Al refusal, critical Al
literacy (CAIL) offers a corrective lens through “critical engagement with sociotechnical systems
that reflects a comprehensive understanding of the limitations, biases, and potential harms of
algorithmic decision-making.”1%8 Aligning CAIL with research integrity principles such as honesty,
scrupulousness, transparency, independence, and responsibility offers a framework for libraries
to assess ARIL.!% Al literacy is “a foundational competency for researchers, coupling technical
fluency with ethical and epistemic awareness,” moving beyond abstract understanding to
“controlled exploration.”!'? As researchers and research partners, librarians are advised to attain
the technical proficiency noted by Lo.!'! One means to do this is with library-based Al labs.

Al Labs

Library-based Al labs have been established to “experiment, collaborate, take risks, sometimes
fail, and always push boundaries.”*'? Notable examples include the KBLab at the National Library
of Sweden, the LC Lab at the Library of Congress, the Library Al Lab at the University of Rhode
[sland, the Collaboratory at Toronto Metropolitan University, and the consortial Al and Machine
Learning Program at the Ontario Council of University Libraries.!'3 The KBLab describes its work
as “a public good” that can “enhance the library’s functions as national research infrastructure and
guarantor of democratic values . .. [and] even counter some of the more problematic aspects of an
Al future driven purely by private sector actors.”*!* Such labs provide a proactive means to
influence the direction of this technology, offering libraries “a blueprint for becoming central
actors in the next phase of machine learning” and serving as incubators for future organizational
structures.!?®

Cordell recommends a focus on “speculative interfaces” and projects that “serve as a diagnostic to
the problems inherent in existing digital collections, a rebuttal to ML [machine learning] work
falsely claiming objectivity, or a synecdoche that helps patrons better understand the historical
stakes of library collections and archives.”11¢ Specific to ARI, Beel et al. encourage libraries to
“actively engage”:

The Al Scientist relies on IR [information retrieval] techniques for literature search, data
retrieval, citation analysis, and experimental design. As Al-driven research automation
grows, the IR community has the opportunity to shape its methodologies. Addressing
limitations in retrieval quality, document ranking, and automated citation analysis will be
critical to ensuring Al-generated research is both credible and impactful.}'”

Because many ARI issues are sociotechnical, the agenda of Al labs should include policy
deliberations on implications, risks, and mitigation strategies. The KBLab cautions that “it is far
easier to startalab ... than it is to entrench one as a given part of a heritage organization,”
recommending a focus on diverse expertise, an interdisciplinary outlook, realistic timeframes,
specialized legal support, and continuing dialogue with stakeholders.!'®

CONCLUSION

ARI represents a profound change to the research enterprise. While still embryonic, early
implementations illustrate how the nature of discovery, knowledge production, and scholarly
communications is rapidly evolving. However revolutionary ARI might be, it remains an example
of a human-AI co-creation grounded in the enduring norms of the scientific method. Frameworks
such as The Al Scientist demonstrate that end-to-end autonomous scientific discovery is more
than theory, although these frameworks still struggle with hallucinations, domain knowledge
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limitations, narrow experimental options, and findings supported by limited evidence. For
research libraries, responding will involve adjusting to a changing scholarly communication
ecosystem, developing new knowledge management systems and expanded roles, deepening Al
literacy and competencies, and moving toward an active research and development capacity with
library-based Al labs. In these ways, libraries can remain central to the university mission and
contribute to the larger societal discussion about the role of artificial intelligence.

In The Promise of Artificial Intelligence, Brian Cantwell Smith distinguishes reckoning from
judgment.!'® Reckoning is what ARI does. Judgment is what humans, and humans alone, do. It is a
reminder that “Al does not happen to us: choices made by people determine its future.”'2° As the
university and the library consider the implications of ARI, they should “resist both the Scylla of
uncritical techno-optimism (which risks reducing epistemology to engineering) and the Charybdis
of reactionary nostalgia (which would deny the genuinely novel epistemic possibilities Al
affords).”1?! As noted earlier, the question is not whether we will adapt but how and how
effectively.
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