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Science, Technology and Innovation Strategy in the Era of Al for Science

Toshiki Nagano, Director/Fellow Center for Research and Development Strategy,
Japan Science and Technology Agency

This lecture builds on the analysis presented in the JST-CRDS report “Trends in Al for Science 2026” and aims to

organize the structural changes that advances in Al are bringing to research and development methodologies and to
the broader ecosystem of science, technology, and innovation, as well as to consider their implications.

Recent developments in Al go beyond merely improving the efficiency of data analysis and are becoming increasingly
embedded in the research process itself. Al is beginning to play roles in hypothesis generation, exploration of
experimental conditions, enhancement of simulations, and connecting knowledge across disciplines. These
developments suggest that science — traditionally evolving through experimental, theoretical, computational, and data-
driven paradigms — is transitioning toward a new paradigm that incorporates Al.

A key feature of this transformation is the mutually reinforcing relationship between Al and science. The accumulation
of scientific data supports the advancement of Al models, which in turn accelerate new discoveries. This feedback loop
not only advances individual disciplines but also facilitates cross-disciplinary knowledge integration that has been
difficult to achieve. It is also expected to provide a driving force for a shift from discipline-centered research toward
more problem-driven and integrative approaches.
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An illustrative example is protein structure prediction, exemplified by methods such as the AlphaFold system. These
approaches enable highly accurate structure prediction from sequence data, dramatically reducing the time required for
experimental determination. More importantly, they shift research bottlenecks from structure determination to
downstream stages or layers, including functional interpretation, interaction analysis, and validation for applications
such as drug discovery. In this way, Al not only improves individual steps but is beginning to reshape the overall
structure of the research process.

At the same time, this transformation depends heavily on research infrastructure and systems. In major actors such as
the United States, Europe, and China, Al for Science is positioned as a national strategy, with integrated efforts to
strengthen computational resources, data, and human capital. In particular, the integration of Al and high-performance
computing (HPC), together with mission-driven research programs defined around clearly articulated goals, has become
a key factor influencing the pace and scale of scientific output.

In Japan, the 7th Science, Technology and Innovation Basic Plan was formulated in March 2026, alongside the
Strategic Policy Framework for the Promotion of Al for Science by MEXT. Together, these developments have
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established a framework for promoting the transition toward Al-enabled research systems as a national strategy.
However, how this can be implemented in practice at the research level will largely depend on future efforts. For Japan,
the primary bottleneck lies less in the lack of individual elements and more in their integration. Although computational
resources, data infrastructures, and human talent exist, mechanisms for coordinated operation remain insufficient,
constraining the acceleration of research and development.

From this perspective, several key issues can be framed in three areas.

First, the development of integrated computational infrastructure combining Al and HPC, together with cross-disciplinary
data platforms. What matters is not only expanding resources but also ensuring accessibility and effective operational
design.
Second, the evolving nature of science in the Al era, along with the establishment of cross-disciplinary research systems.
Collaboration between Al specialists and domain researchers is essential, yet frameworks for collaboration and
evaluation remain under development.
Third, the redesign of international collaboration. With the United States leading in Al infrastructure and Europe in
institutional design, it is not realistic for Japan to develop all capabilities independently. Strategic choices are therefore
required regarding where to maintain autonomy and where to actively leverage international collaboration.

These changes extend beyond research environments to influence the very practice of scientific research itself. As Al
becomes involved in hypothesis generation and knowledge integration, it may reshape how research questions are
formulated and how outcomes are evaluated. At the same time, it is important to recognize not only the opportunities
but also the challenges. Issues such as data quality, bias, and model interpretability remain critical, and there is
substantial heterogeneity in how Al can be applied.

Al for Science represents a long-term structural transformation of the science, technology, and innovation ecosystem.
In this context, it is important not to respond passively to technological progress, but to actively assess where to invest
resources and how to design research systems to create value. This lecture presents a conceptual lens on research and
development in the era of Al for Science, based on an overview of these developments.
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