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In recent years, there has been active debate over whether
it is appropriate to use AI for peer review of papers. Howev-
er, muchof this debate is premised on the current performance
of AL. It is true that AI-based peer review has its limits at
present, but what matters in designing institutions is not
the present but the future. While AI capabilities will con-
tinue to improve, the institutions of academic publishing do
not change easily. Inthis article, therefore, I consider how
human reviewers and AI would divide their roles if AI were to

be fully incorporated into the peer review process.
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1.Problems with the current peer review sys-
tem

In the current peer review system, human reviewers take on
a great many roles. Reviewers read papers, search for logi-
cal errors and insufficient explanations, check the validity
of cited references, and examine problems with statistical
analyses and experimental design. At the same time, they must
also judgewhether the researchis genuinely novel, how impor-
tant it is, and whether it is worthy of publication.

In recent years, however, the burden of peer review itself
has also been increasing. The spread of large language mod-
els has lowered the cost of writing papers, and researchers
can now write papers more easily than before. As AI comes to
support researchactivities, this trendwill 1likely groweven
stronger. As a result, while the number of submitted papers
increases, it is hard to imagine that the number of humans
available to review themwill increase at the same rate.

If AI makes it easier towrite papers, thenunless AI is also
introduced on the reading side — that is, on the peer review
side — the balance of the entire academic publishing system

may collapse.

2.AT handles the front stage of the peer re-
view process

Against this backdrop, in the future, AI peer review may be
incorporated into the stage prior to paper submission.

However, this does not mean that authors freely use AI of
their own choosing. Considering the confidentiality of pa-

pers and the fairness of peer review, it will 1ikely take the

form of publishers or academic societies providing an offi-
cial AI peer review system.

Once authors finish writing a paper, they submit the manu-
script to the AI peer review system provided by that publish-
er. The AI reads the paper and points out logical leaps, in-
sufficient explanations, missingcitations, questions about
statistical processing, and soon. Authors make revisions in
response to these comments and have the AI check it again. This
exchange may be repeated any number of times.

Even today, authors improve their manuscripts while re-
ceiving comments from collaborators and colleagues. The dia-
logue with AI can be thought of as a mechanism for doing this
more systematically and continuously. Note that this back-
and-forth at the draft stage is, so to speak, free consulta-
tion, and its content itself does not become part of the sub-

mission.

3.What is submitted is not the log but the
session ID

The exchangewith AI at the draft stage may amount to dozens,
or in some cases hundreds, of rounds. If human reviewers hadto
read all of it, the burdenwould only increase, and there is no
need in the first place to show reviewers the process of trial
and error.

Therefore, what is included in the submission is not the ex-
change at the draft stage, but one more round of AI peer re-
view that is executed at the point when the author judges the
paper to be "complete." The manuscript submitted to the AI at
this stage is the completed version itself at that point. Ac-
cordingly, if the AI points out a new problemhere, the author
has only one option left. That is, to explain why that com-
ment is not valid. If the author considers the AI's comment
valid and revises the manuscript, this means not a "revision"
within the same session, but the creation of a new completed
versionof adifferent kind. Inthat case, the author must exe-
cute the final-check AI peer review anew for the new completed
version. The author repeats this final check until reachinga
stage where they can judge that all of the AI's comments can be
resolved throughexplanation. Andonce they judge that no fur-
ther revisions or explanations are necessary, they submit.

In the publisher's system, among this series of attempts,
only the last final-check session corresponding to the manu-
script thatwas actually submitted is recordedinassociation
with the paper. The history of earlier attempts and of consul-
tationat thedraft stageisnot includedinthe submission. In
otherwords, what is submitted at the time of submissionis not
alengthylog, but only the session ID pointing to this single,

final session.
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4.Human reviewers check the unresolved
points

Human reviewers first read the paper. Afterward, as need-
ed, they refer to the Al peer review sessionat that submission
stage. Particularly important are the points on which the AI
and the author did not reach agreement until the end.

The AI considers there to be a problem, but the author re-
sponded to it through explanation rather than revision. Such
places become candidates for human reviewers to check inten-
sively. However, we need to think carefully about how this
mechanism affects the author's behavior (this point will be
taken up again at the end of the article). On the other hand,
for problems that the AI pointed out and the author has already
revised, reviewers may not need to follow the details.

Through this mechanism, human reviewers can concentrate
not on the task of searching out problems fromamong countless
possibilities, but on the task of evaluating already-orga-

nized points.

5.The reviewer's role shifts from "error
hunting" to "value judgment"

If such a mechanism takes hold, the very role of human re-
viewers will likely change.

Much of the technical work —discovering logical con-
tradictions and insufficient explanations, searching for
related literature, and checking statistical process-
ing —will come to be handled by AI. On the other hand, human
reviewers will spend more time on judgments such as whether
the research is genuinely novel, howmuch impact it has on the
field, and whether it is worth publishing.

Of course, therewill likely continue to be cases where hu-
mans discover problems the AI overlooked. However, I think
that the main role of human reviewers will gradually shift
from "searching for errors" to "evaluating the value of the

research."

6.Publishing the session log as an appendix
to the paper

The final session at the submission stage is not only
recorded within the publisher's system; when a paper is ac-
cepted, perhaps that record could also be published as an ap-
pendix.

In discussions of open peer review by human reviewers, the
resistance to having reviewers' identities and evaluations
made public has long been the greatest obstacle. Reviewers
fear retaliatory evaluations fromauthoxrs inresponse tocan-
did criticism, and so they seek anonymity. However, in an AI
peer review session, there is no "reviewer's career" to pro-
tect. The greatest objection that open peer review has faced
does not apply to this design.

Furthermore, when combined with the design in which the au-

thor has only "explanation," not "revision," as an option in
the final session, another effect can be expected. This is be-
cause the author's explanation comes to be seen not only by a
limited readership of editors and reviewers, but by the eyes
of all experts who read the paper. Rather than entrusting it
to the judgment of a single reviewer, the verification of the
validity of the explanation is distributed across the entire
field. This is an idea that naturally connects with the prac-
tice, used by some academic journals, of publishing review
comments and author responses.

However, if publication were left to the author's free
choice (opt-in), the very fact of "not publishing" could give
rise to suspicion that something is being hidden, and as a re-
sult it could come to have de facto coercive force. To avoid
this, it would be more realistic to operate on the principle
that accepted papers are published. On the other hand, how to
handle this sessionwhen apaper is rejected or resubmitted to
another publisher has not yet been sufficiently examined.

And this mechanismof publicationis connected toamore fun-
damental problem concerning author incentives. I would like
todiscuss that again in the next section.

However, in ordexr to make the mechanismdescribed so far ac-
tually function, there remain issues that have not yet been
resolved. Finally, Iwouldlike tolist themainpoints of con-

tention.

7.Points of contention that require future
discussion

7.1.Author incentives and the risk of "pander-
ing'l

In this design, the places within the final session at the
submission stage where the AI and the author did not agree be-
come the focus of human reviewers' intensive checking. How-
ever, the rule that disagreement itself draws the reviewers'
attention turns the author's genuine rebuttal itself into a
risk. If authors come to think it is safer to superficially
accept the AI's comments and revise even when they are confi-
dent, the quality of scientific discussion could end up de-
clining.

The proposal to publish the session logas an appendix to the
paper does not resolve this problem; rather, it may strengthen
it inadifferent form. If the explanation is tobe published,
the author will write that explanation not as "words to con-
vince a single reviewer" but as "a permanent record exposed
to the eyes of the entire field." This can work toward rais-
ing the quality of the explanation, but at the same time it can
also work toward increasing the psychological cost of leav-
ing the disagreement with the AI on record. As a result, there
is a risk that the pressure toward "just revising it for now"
rather than "rebutting" will become even stronger than be-
fore.

This is aproblemthatexists inadifferent formevenincur-
rent peer review between humans, but in a mechanismwhere the

dialogue with AI is mechanically recorded and may ultimately



be made public, that pressure may work more strongly and more
uniformly. Operational ingenuity is needed so as not to make
disagreement a "hidden penalty," but this is a problem that
involves peer review culture and the training of evaluators,
and it is not something that canbe solved immediately through

technology.

7.2.The governance problem of single/multiple
Al systems

The design in which publishers or academic societies pro-
vide an official AI peer review system seems reasonable from
the standpoint of confidentiality and fairness. However,
this creates anewproblemof power concentration. If one pub-
lisher depends on a single AI vendor, the systematic biases
and blind spots of that AI affect the review of every paper
that publisher putsout. Conversely, if different vendors are
adopted by each publisher, review standards could implicitly
fragment by field or medium.

Whichever way it proceeds, problems that belong to gover-
nance rather than technology come to the fore — such as the
criteria for selecting AI vendors, the transparency of eval-
uations, and ensuring consistency among vendors. This is a
point of contention that cannot be resolved by the judgment
of a single researcher or a single publisher, and requires
consensus-building across the entire academic publishing

world.

7.3.Evaluation and auditing of the AI peer re-

view system itself

When introducing an official AI peer review system, the
question of who evaluates that AI itself, and how, becomes a
problem. Since the AI influences the author's revision pol-
icy and the allocation of human reviewers' attention, it is
not a mere auxiliary tool but a part of the institutional in-
frastructure of academic publishing.

Therefore, it is necessary to continuously evaluate which
kinds of problems the AI is good at discovering andwhich kinds
of problems it tends to overlook. It is also necessary tover-
ifywhether thereis any systematic bias towardparticularre-
search methods, theoretical positions, writing styles, lan-
guages, or regions. Furthermore, since review standards may
implicitly changewithmodel updates, mechanisms suchas ver-
sion control, impact assessment at the time of updates, and

third-party auditing will likely be necessary.

7.4.Differences by field

The usefulness and risks of AI peer review differ by field.
Infields withmany checkingitems that are relatively easy to
formalize — such as statistical analysis, experimental de-
sign, data processing, and conformity to reporting guideli-
nes — AI peer review may function effectively.

On the other hand, in fields where theoretical originality,
reinterpretation of concepts, historical context, and the
fine details of reading literature are important, the AI may
lean too heavily toward existing standard understandings. In

that case, AI peer review may work in the direction of encour-

aging conformity to existing frameworks rather than support-
ingnewarguments. Therefore, rather thanintroducingAI peer
review uniformly across all fields, operation suited to the
peer review culture and the nature of papers in each field is

necessary.

7.5.Cost burden and fairness of access

An official AI peer review system incurs costs for compu-
tational resources, maintenance, security, auditing, and so
on. Whobears that cost — thepublisher, theacademic society,
the author, the research institution, or the funding agen-
cy —is an important point of contention.

If the usage fee is added on top of submission fees or pub-
lication fees, it could become a new barrier for authors with
limited research funds. Moreover, if only major publishers
and leading academic societies canput in place high-perfor-
mance AI peer review systems, the gap with small-scale jour-
nals could alsowiden. If AI peer review is tobe institution-
alized, mechanisms for ensuring fairness of access — such as
fee waivers, shared infrastructure, and nonprofit founda-

tions —need to be discussed as well.
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