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Abstract

Securing and nurturing the next generation of researchers and engineers is a critical challenge in water
environmental engineering. We report the key issues identified and proposals developed through the 1st Next-
generation Exchange Workshop on WAter enVironmental Engineering (NEW-WAVE), in which 31 participants
discussed career paths, education, societal implementation, and the future of the field. Four priority areas emerged:
interdisciplinary collaboration and advancement, education and talent development, alignment of talent supply and
demand, and public collaboration. Four proposals were developed for the next decade, focusing on strengthening
the field’s role as a hub across disciplines, incorporating emerging approaches to education, including Al, sharing
resources and matching needs with expertise across organizational boundaries, and promoting meaningful public
collaboration. The workshop highlighted structural challenges facing the field and demonstrated how exchange
among early- and mid-career researchers and engineers can generate proposals for revitalization and stimulate
broader discussion and continued evaluation.
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Main text

In water environmental engineering, securing and nurturing the next generation of researchers and engineers is a
challenge in Japan. Membership in the Japan Society on Water Environment (JSWE) declined from 2,522
members (including 446 students) in fiscal year 2015 to 2,169 (including 426 students) in 2025 [1]. The number
of papers in the Journal of JSWE decreased from 21 in 2015 to 19 in 2025. Similarly, papers by Japanese authors
in the Journal of Water and Environment Technology declined from 34 (97% of 35 papers) to 22 (85% of 26
papers). In Water Research, the number of papers changed from 20 (3.0% of 666) to 39 (2.2% of 1,784),
indicating a decline in Japan’s share. These trends highlight the need to foster the next generation through research
and education while revitalizing the field.

To identify key issues and develop proposals for revitalization, we organized the 1st Next-generation Exchange
Workshop on WAter enVironmental Engineering (NEW-WAVE) on August 7-8, 2026, at the University of Osaka.
The workshop brought together early- and mid-career researchers to build cross-disciplinary networks and discuss
revitalization. This letter reports the key issues and proposals identified through the workshop.

Participants were recruited through direct outreach and the member mailing list of Japan National Young Water
Professionals (Japan-Y WP). Thirty-one participants attended, including 6 students, 17 faculty members, 7 staff
members of national research institutes, and 1 corporate employee (27 on the first day and 29 on the second),
together with 2 journalists. Four themes were discussed: career paths (“How can we build attractive careers in
water environmental engineering?”); education and talent development (“How should we nurture the next
generation?”); societal implementation and industry—academia—government collaboration (“How can we connect
research and society?”); and the future of the field and joint research (“How can we make water environmental
engineering more exciting ten years from now?”). Participants discussed each theme in four groups for 90
minutes, followed by a 210-minute discussion to identify key issues and develop proposals. The program also
included a presentation by M. Murakami, short speeches by participants, and a special lecture by H. Furumai.

M. Murakami regarded revitalization of water environmental engineering as maintaining research capacity for
contemporary questions and fostering talent and examples that bridge disciplines or create new fields.
Participants’ short speeches identified four priorities: (1) integration with other fields and diversity within the
discipline; (2) attracting students and young researchers by communicating the field’s significance and appeal; (3)
societal implementation through industry—academia—government collaboration; and (4) securing funding as a
basis for national policy. H. Furumai encouraged early- and mid-career researchers to fearlessly undertake
challenging research and build their capabilities by understanding their own strengths and weaknesses; he also
urged them to broaden their perspectives through interdisciplinary exchanges and domestic and international
networks, while questioning established theories and identifying compelling research topics.

Discussions on career paths emphasized diverse role models, connections with other fields, institutional support
for diverse career paths, and providing early-career positions for young researchers through inter-organizational
collaboration. For education and talent development, participants highlighted introducing students to the field
before higher education, communicating its appeal through university lectures, and developing skills such as
Artificial Intelligence (Al) literacy. They also proposed sharing teaching practices, leveraging faculty
development opportunities to improve teaching quality, and providing opportunities for continued learning and
networking after employment. For societal implementation and industry—academia—government collaboration,
participants emphasized aligning needs and research opportunities among researchers, government, and industry,
as well as collaboration between researchers and the public and mechanisms linking societal implementation to
researcher evaluation. Regarding the future of the field and joint research, participants called for greater
convergence with other disciplines and a hub function connecting diverse fields, while maintaining basic research
driven by intellectual curiosity. They also highlighted support for ambitious research by young researchers,
flexible structures enabling small teams to drive innovation, and networks extending to international collaborators.
Based on these discussions, four priority areas were identified: (1) interdisciplinary collaboration and
advancement—strengthening the field by leveraging researchers’ strengths and expanding collaboration with other
disciplines; (2) education and talent development—highlighting the continued value of water environmental



engineering in the age of Al and ensuring high-quality education in the field; (3) aligning talent supply and
demand—building a platform to bridge regional imbalances and connect researchers with academia, government,
and industry; and (4) public collaboration—establishing mechanisms for public participation and collaboration
(Table 1). Four proposals for the next ten years were also developed: (1) analyzing factors that enable water
environmental engineering to serve as a hub for other disciplines and promoting exchange and collaboration
centered on water quality to create new domains; (2) making workshops a regular feature of academic conferences
to improve education through exchange of teaching practices; (3) sharing educational, research, and societal
implementation resources across organizational boundaries, accumulating best practices, and using Al and
university research administrators to match needs with expertise; and (4) establishing mechanisms that encourage
meaningful public collaboration with researchers and engineers.

The importance of demonstrating the relevance of learning through practical research, field experience, and
collaboration with local communities [2, 3], as well as strengthening links between water environmental
engineering, public health, and other fields including social sciences, has been previously discussed [4, 5]. The
workshop confirmed that these are structural challenges facing water environmental engineering in Japan rather
than individual concerns. It also made these challenges visible and shared, including imbalances in talent supply
and demand and the need for stronger collaboration with the public, while translating them into concrete
proposals. Collaboration with the public and other disciplines can create new strengths and expand the scope of
water environmental engineering. These efforts can build networks, better match talent with opportunities, and
address challenges in research, education, and societal implementation, creating a virtuous cycle that further
clarifies the field’s significance and appeal to students and young researchers.

Finally, exchange among early- and mid-career researchers can itself drive revitalization. Sharing the workshop’s
proposals beyond its self-selected participants can broaden the discussion and facilitate continued evaluation.



Table 1.

Identified key issues and corresponding proposals.

Key Issues

Proposals

Interdisciplinary
collaboration and

advancement

Education and talent

development

Aligning talent supply

and demand

Public collaboration

A balance between engineering and science
should be maintained, while establishing a clear
identity for water environmental engineering as a
field. By taking a broad view of the field and
leveraging researchers’ strengths to foster
collaboration and deepen expertise, the field
should serve as a hub connecting other
disciplines.

The appeal of water environmental engineering
should be conveyed to students, while the quality
of courses should be enhanced to meet evolving
needs. The future of education in the Al era should
be explored, including measures to secure faculty

time and incentives.

In light of the imbalances in the supply and
demand for researchers, students, public-sector
organizations, and businesses across Japan, a
platform should be built to connect researchers
with the field.

Public collaboration and citizen science should be
promoted by establishing mechanisms for

meaningful public participation.

Large-scale research projects will be analyzed to
identify the factors contributing to the success of
water environmental engineering in serving as a
hub connecting other disciplines. Exchange and
collaboration with diverse fields through water
quality will be promoted to establish new areas

within water environmental engineering.

Workshops will be established as a permanent
feature of academic conferences to exchange and
discuss emerging approaches to education,

including Al, and enhance teaching quality.

Cross-organizational exchanges among
researchers will be promoted, and information on
education, research, and societal implementation
to accumulate successful

will be shared

examples. Al and university research
administrators will be used to facilitate matching
between supply and demand in education and
research. A contact point within the Japan Society
of Water Environment will be established to
support social implementation.

Initiatives and mechanisms will be developed to
encourage meaningful public  participation.
Collaborative activities between the public and
researchers will be encouraged through academic
societies. The dissemination of information to the

public will be promoted.
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