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Introduction: Science, technology, and innovation systems need credible evidence to measure
progress, assess impact, and design policy, and artificial intelligence (Al) offers new capacities for
producing that evidence. However, studies in this field are scattered across separate domains such
as scientometrics, research evaluation, and policymaking, and the governance of Al itself is
sometimes mistaken for its applications in assessment. This study treats science and technology
assessment, evaluation, and policymaking as a single cycle. It asks what functions Al performs in
this cycle, what operational possibilities it offers for policymaking, and what methodological,
ethical, and governance challenges it raises. The aim is to identify and analyze these functions
systematically.

Methodology: The study was applied in purpose and used a systematic review with reflexive
thematic synthesis. Searching, screening, and reporting followed the PRISMA 2020 guidelines.
The research population comprised all Persian and English sources published between 2018 and
May 2026, either peer-reviewed articles or reports of official bodies, that examined the use of Al
in science and technology assessment, evaluation, or policymaking, or its governance. Scopus and
Google Scholar were searched with a string built from five conceptual blocks (Al, scientometrics,
research evaluation, technology mapping, and science and technology policy). After duplicate
removal and title and abstract screening, the full texts were assessed, and each source was scored
out of five on its title, abstract, introduction, method, and findings; sources scoring below three
were excluded. Ninety-eight sources were finally analyzed. Their full texts were examined through
Braun and Clarke's reflexive thematic analysis: more than 280 initial codes were extracted and
organized into 40 components and seven themes, and the frequency of references to themes was
reported descriptively only. The components were then compared across themes to build a
conceptual model. Because the analysis was reflexive, inter-coder agreement was not calculated,
and the transparency of the coding trail served as the criterion of rigor.

Main findings: The analysis yielded seven themes and 40 components. The first six themes
described Al functions: science and technology analysis and mapping, research evaluation and
impact assessment, decision support and resource allocation, policy modeling and simulation,
monitoring and process automation, and science—society communication. The seventh theme
covered ethical and governance challenges. Of 135 coded references, 69 (51.1%) belonged to
themes one to six and 66 (48.9%) to theme seven. Of these 66, 22 addressed the ethical and
epistemic risks of using Al, such as algorithmic bias, model opacity, epistemic injustice, and the
erosion of human accountability, while 44 addressed the governance of Al itself, including national
strategies, comparative policy analysis, regulation, public trust, and data infrastructure. Only 39 of
the 98 sources dealt with Al functions in science and technology assessment and policymaking.
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Policy simulation was the least-cited decision layer, with 11 references, and its sources stressed
data and computational challenges. Comparing components across themes produced four
synthesized propositions: a shift from static indicators to dynamic evidence, the linking of
evidence to decisions and policy testing, legitimation through governance, and an asymmetry in
the literature.

Discussion and conclusions: In science and technology systems, Al is less an independent
technical tool than an evidence infrastructure that is at once an instrument of policymaking and an
object of policy, so the validity of its functions depends on governance conditions. The high share
of the ethics and governance theme does not signal field maturity; it mainly reflects the literature's
attention to governing Al itself. Multidimensional evaluation and citation prediction are potentially
in tension with the principles of the Leiden Manifesto and DORA. Al should therefore act as an
advisory layer in evaluation, with its outputs accompanied by expert judgment, diverse criteria,
and open data, and it should not be used to assess individuals. By viewing the cycle from
assessment to policymaking within one framework, separating Al as a tool from Al as a policy
object, and proposing a bidirectional conceptual model, this study contributes to existing
knowledge. For Iran, it suggests a national guideline for responsible Al use in research evaluation,
limited pilots of horizon-scanning dashboards, mandatory disclosure of Al use and bias audits in
evaluation, and stronger data sovereignty. Limitations include searching only two databases,
restricting sources to two languages, and not validating the institutional recommendations with
stakeholders. Future research should empirically evaluate Al tools in Iranian institutions, examine
language-model bias in Persian-language research evaluation, and validate the model
participatorily with stakeholders.
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