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Preliminary Notes: Rethinking Academic

Communication in the age of “Deep Research”

This memo was inspired by the article WWhat will Al do to (p)research? - Joshua Gans'

Newsletter, in which a researcher discusses how he managed to pass peer review with a
paper written in just one hour. In the article, management scholar Joshua Gans considers
whether, if the cost of research decreases more than that of search, the practice of

conducting "presearch"—research before search—uwill lose its significance.

Indeed, the reduction in "cost" enabled by generative Al in the research process seems to be
changing the nature of research and the fundamental assumptions of academic
communication. In light of this, | will examine what forms academic communication should

take in the future and what we need to consider moving forward.

Decomposing the Research Process

We can think of the research process as consisting of the following stages:

1. Formulating an argument to be demonstrated or establishing a research question to
be answered.

2. Contextualizing the argument or research question within prior studies ("properly
standing on the shoulders of giants").

3. Demonstrating the argument or answering the research question through
investigation or experimentation.

4. Compiling the findings into a research paper.

In practice, stages (1) and (2) often interact dynamically, and it is common to cycle back from
(3) to (2).


https://joshuagans.substack.com/p/what-will-ai-do-to-presearch
https://joshuagans.substack.com/p/what-will-ai-do-to-presearch

1. come up with an = | 2. contextualize with prior
argument or -—

: research
research question
l A
3. Argue / provide ( e typeA: closed within language/programmin + data repository
solutions 1- type B: requires additional data from real world

4. paper writeup

The Role of Generative Al in the Research Process

With recent advances in generative Al:

e (2) Contextualization is largely automated by tools like Deep Research. Given expert
oversight, this step can be significantly accelerated.

e (3) Investigation/Experimentation can be highly automated when using existing data
repositories and language-based operations (both natural and programming
languages). | categorize such research as Type A. Conversely, when data collection
(e.g., fieldwork, lab experiments) is required—where Al cannot yet reach—this step
becomes the bottleneck. | classify this as Type B research.

e (4) Writing is either automated or significantly accelerated by LLMs.

Given this, once a research argument or question is established at stage (1), the cost of
running a full pipeline up to paper writing (4) for Type A research is expected to decrease

significantly.



1. come up with an
argument or

research question —
=

= | 2. contextualize with prior
research

l automated / accelerated by Al

3. Argue / pravide
solution

v —
4. paper writeup explosion of Al-assisted papers

Regisraton

The Changing Role of Research Papers in the Age of Generative Al

Traditionally, academic papers serve as media for scholarly communication, fulfilling four key

roles:
1. Registration (establishing a formal academic record)
2. Dissemination (informing the academic community)
3. Certification (peer review and validation)
4. Preservation (storing knowledge for future research)

However, in an era where generative Al accelerates research production, these functions

face new challenges:

e Dissemination: Lower paper production costs lead to an explosion in published
papers, exceeding human capacity to process them.

e Certification: The cost of peer review skyrockets due to the overwhelming number of
submissions.

e Preservation: The sheer volume of new research risks diluting the knowledge base,

making it difficult to establish shared contexts among human researchers.

If science and scholarship function as a collective effort to build better representations of the

world (akin to distributed Bayesian inference or collective predictive coding), then the



individual contributions of Al-assisted papers may become too small, potentially hindering

overall progress.

Rethinking the System: Prioritizing Depth Over Volume

To address these issues, we might consider:

1. Limiting the number of formally "registered" papers while increasing their individual
value.

2. Accelerating Al-assisted iterations of research before formal paper registration,
allowing for 10-20 cycles of refinement before submission.

3. Shifting dissemination to an earlier stage, where research ideas (stage 1) are widely
shared to attract potential collaborators. This could take place via blogs, social
media, or preprints, with no strict quantitative limits.

4. Ensuring that the iteration process (stages 1-3) is stored in a machine-readable
format for better traceability.

5. Attributing credit based on contributions to stages 1-3, rather than only formal paper
authorship.

6. Capping the number of formally published papers (e.g., a maximum of three

first-author papers per researcher per year).
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Certification

Individual Actions in Response to the Changing Landscape



While implementing such a systemic change is challenging, individual researchers can take

action by:

1. Leveraging Al to rapidly iterate through stages 1-3 before formal publication.
2. Sharing intermediate stages via blogs, research community Slack channels, and

other platforms to broaden participation before formal publication.

This approach allows research to mature before formal publication, using blogs, research
notes, and other forms of "fragile external representations"—as opposed to the rigid and
robust external representations of formal papers. It could be seen as a fast-track collective

predictive coding process among researchers.

By maintaining human control over this loop, we may counterbalance the risk of scholarly

resources being diluted by an overwhelming flood of Al-generated research outputs.

Finally, | fed the above prompt into 01 pro for further analysis:

Position Paper: The Role of Academic Papers in the Age of Generative Al and a

Proposal for a New Research Process

1. Introduction

Academic papers have long served as a key medium for scholarly communication.

” o«

Traditionally, they are said to fulfill four main functions: “registration,” “awareness,”
“certification,” and “archiving” (Roosendaal & Geurts, 1997). Together with the communal
norms of science (Merton, 1973), these functions have contributed to the advancement of
academic knowledge. However, the advent of generative Al (e.g., Large Language Models)
has the potential to transform conventional research processes and the way scholarly

communication is conducted.
This paper centers on a typical research workflow consisting of the following steps:

a. Formulating an argument to be demonstrated or a research question to be

answered



b. Contextualizing that argument/research question within the literature (i.e.,
standing on the shoulders of giants)

c. Demonstrating the argument or providing an answer to the research question
through investigation/experimentation

d. Summarizing the demonstration or findings in a paper

Recent developments in Al can significantly automate or accelerate steps b (review of prior
research), ¢ (data analysis and experimentation, provided that existing data repositories are
available), and d (drafting and writing of the paper). As a result, the cost of producing a

paper from the moment an idea (a) emerges to the final stage (d) may drop dramatically.

Against this backdrop, academic papers, as a medium for scholarly communication, still
carry the four functions of “registration,” “awareness,” “certification,” and “archiving.” This
paper argues that continuing to bundle all these functions into a single format, the

conventional academic paper, may lead to significant issues in the era of generative Al.

2. Transformation of the Four Functions of Academic

Papers in the Generative Al Era

2.1 Traditional Significance: The Four Functions of Academic Papers
According to Roosendaal and Geurts (1997), academic papers serve four key functions:

1. Registration:
Publicly registering findings and insights, thereby establishing the authors’
contribution.
2. Awareness:
Informing the scholarly community about new research findings.
3. Certification:
Ensuring the quality of research through peer review and editorial processes.
4. Archiving:

Preserving past research for future reference and cumulative academic progress.

Moreover, Merton (1973) noted that scientific communities create knowledge by continuously
subjecting each other’s claims to criticism and verification. These functions, together with

communal norms, have played a crucial role in the advancement of science.



2.2 The Explosion of Al-Generated Papers and the Potential Undermining

of Key Functions

The rise of generative Al (e.g., ChatGPT) and the resulting reduction in paper-writing costs

could lead to the following challenges:

1. Dilution of Awareness:
As Al-generated drafts proliferate, the number of papers could skyrocket (Bornmann
& Mutz, 2015). The traditional human-driven approach to information search may no

longer be able to keep up, making it harder to locate high-quality or relevant papers.

2. Overburdened Certification Process:
With peer review and editorial oversight reliant on a finite pool of experts, an
explosion in paper submissions would lead to an unsustainable workload (loannidis,
Klavans, & Boyack, 2018). The traditional means of guaranteeing the quality of

research might become a bottleneck.

3. Challenges for Archiving and Contextualization:
As the volume of cited literature grows uncontrollably, contextualizing new findings
within existing research becomes increasingly difficult. Moreover, with Al able to
generate “free-form contexts,” there is a risk that the shared understanding among

human researchers becomes diluted.

4. Minimal Contributions Amid Proliferation:
Science and scholarship aim to collectively build better representations of the world.
If individual research contributions become excessively fragmented, it may impede
overall progress (loannidis, 2005). With a flood of new papers, distinguishing truly
impactful work becomes more challenging, potentially leading to a dilution of

scholarly resources.

3. Institutional Proposal: Restrict the Number of Papers
“Registered” While Leveraging Al-Assisted Fast

Iterations



Given these issues, it is worth re-examining what it means for a paper to be “registered” as a

formal publication and considering a new academic communication model:

1. High-Speed and Open Iteration Before “Registration”

o Rapidly cycle through steps a (idea/argument formulation) and b (literature
review) using Al, sharing the process in “informal” media such as blogs, social
media, or Slack channels in research communities.

o Broadly solicit collaborators at the idea stage to incorporate diverse
perspectives early on—an extension of Open Science principles.

2. Stricter and More Selective “Registration”

o Only submit a paper for formal publication (i.e., “registration”) after repeated
cycles of ¢ (investigation/experimentation) and d (writing) have matured the
research sufficiently.

o Implement potential caps on the number of officially “registered” papers (e.qg.,
a maximum of three first-author publications per year) for each researcher or
at the level of journals/conferences.

o While information and intermediate findings can be widely shared, the final,
formally registered papers would maintain high value and quality.

3. Redesigning “Archiving” and “Certification”

o Make intermediate outputs (analysis code, preliminary results, experimental
design) publicly available in machine-readable formats and data repositories
(Crosas, 2011).

o Preserve not just the final form of papers but also the “external
representations” of the research process, enhancing reproducibility and
verifiability.

o Explore open peer review and Al-assisted review systems to alleviate the

burden on human reviewers.

4. Individual-Level Measures: Embracing High-Speed

Iteration and Open “Awareness” Before Publication



While the above proposals involve systemic change, individual researchers can still adopt

the following practices:

1. Accelerate Iterations of Steps a, b, and ¢ Using Al

o Employ generative Al in literature review, data analysis, and hypothesis
testing.

o Publish preliminary findings or thoughts at uncertain stages to gather
feedback early on.

2. Report and Recruit Collaborators at the Idea Stage

o Use personal blogs, preprints, social media, or Slack channels to disseminate
research ideas before they are formally written up.

o This practice helps secure collaborators and refine research quality early in
the process.

3. Preserve Intermediate “External Representations”

o Whenever possible, make code, rough data, and preliminary discussions
open, enabling broader scrutiny, validation, and reuse.

o See these pre-paper exchanges as part of the collective predictive coding or
Bayesian inference in scholarly communities (akin to Nonaka & Takeuchi’s

(1995) knowledge-creation theory).

5. Conclusion

Generative Al has the potential to drastically reshape the writing and publication process of
academic papers. With the cost of paper generation plummeting, balancing the “quality” and
“quantity” of academic communication becomes an urgent issue. This paper re-examined
the four key functions that academic papers have historically fulfiled—registration,
awareness, certification, and archiving—and proposed a model wherein the number of
formally registered papers is limited. Meanwhile, research ideas and intermediate results

could be openly shared at earlier stages in various informal forums.

Although immediate institutional reform may be challenging, individual researchers can
already employ Al to speed up the research process prior to publication and make more

open use of informal reporting channels. By doing so, they may enhance the maturity of



research before producing a formal paper. Such a shift represents a countermeasure to the
risk of scholarly resources becoming diluted amidst a flood of Al-assisted “research outputs,”
and underscores the importance of human-led, agile processes in the continued evolution of

scholarship in the Al era.
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