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Life Science Technology

1. Development and Application of siRNA Expression Vectors

2. Discovery of Horizontal Genome Transfer from Symbiotic Bacterium to Host Insect

3. Age Regulatory Mechanisms of Physiological Systems and Development of Age
Dimension Technology

4. Construction of Human Glycogene Library and Comprehensive Study on Their
Function

5. Protein 3D Structure Prediction on the Parallel Exhaustive Modeling System:
FORTE-SUITE

Information Technology
6. A Record-Breaking Data Transfer at 741 Mbps Rate Realized over 10,000 km
Distance between Japan and the US

7. Free and Open Source Software Activities

8. Neuronal Signals Related to Degree of Reward Expectancy in Anterior Cingulate

Nanotechnology, Materials and Manufacturing

9. Super-Fine Ink-Jet Technology

10. Rewritable Full-Color Recording in a Photon Mode

11. Elemental Mapping with Atomic Sensitivity - The Ultimate Analysis -

12. Switchable Mirror Thin Films with Wide Optical Modulation

13. Novel Porous Ceramics for High-Temperature Structural Applications

14. Nano Structure Forming for Advanced Ceramic Integration Technology



Environmental and Energy

15. New Palmtop Dioxin Sensor Enables Rapid Dioxin Determination

16. Highly Efficient Organic-Dye-Sensitized Solar Cells

17. High-Efficiency Solar Cells Fabricated with Accurate Monitoring & Controlling of
the CIGS Thin Film Deposition Process

18. The Atmospheric Dispersion Model for Exposure and Risk Assessment - ADMER

19. Innovations in Chemical Reaction Processes using Supercritical Water

Geological Survey and Geoscience, Marine Science and Technology

20. Geological Maps of GSJ -New Geoscience Information for Public-

21. Development of Stress Interaction-Based Probabilistic Earthquake Forecasting

22. Rapid and Reliable Determination of Hydraulic Properties of Low Permeability
Geo-Materials (Zhang Ming)

Standards and Measurement Technology

23. Temperature Standards : Calibration Service and Development of the Future
Temperature Scale

24, Sediment Certified Reference Materials for Environmental Analysis

25. Research on Thermophysical Property Standard of Solid Materials
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Response to the CHAIRMAN’'S SUMMARY

of the First MEETING of AIST ADVISORY BOARD

May 14, 2003

(1) Mission and Planning

The AIST research policy focusing on the role of cross-linkage between the free and basic
researches in the academia and the commercialization efforts in the industry, can be
regarded as appropriate target-setting, for one of Independent Administrative Institutions
established by the government, considering the achievement of three missions: i) To carry
out difficult and long-term research tasks with which government itself should tackle; ii) To
enhance industrial competitiveness and to create new industries based on advanced and
innovative technologies; and iii) To consolidate the scientific infrastructures for supporting
industrial technology.

Unlike research works in academia based on researchers’ non-binding thinking, AIST
should first focus their efforts to select i) comprehensive, mid- to long-term development
tasks in consideration of industrial and social needs, ii) large-scale projects difficult to be
exercised by universities, or iii) researches integrating multi-disciplinary areas; then press
those researches on with relevant specialists collected from within the Institute. In this way,
augmented endeavor will be needed for dynamic management of AIST.

With the previous organizations under MITI combined together, which had fifteen
different missions, it is essential to make the identity of New AIST clearer, to enhance the
sense of solidarity among staff members, to make efforts for carrying out efficient R&D
works, and to contribute to the society through the development of advanced technology
leading the world industry. Such a comprehensive and dynamic project management is of
enormous importance.

(Response)

When formulating research and technological strategies, AIST continually solicits
arguments and advice on industrial and social needs through systematic means such as
Liaison Conferences provided for each of the six research fields (life science; IT &
communication; nano-technology, materials & manufacturing; environment & energy;
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geological survey; measurement standards), including staffs of the Ministry of Economy,
Trade and Industry (MET]I), and Round-table Meetings with 13 top executives from industries,
as well as surveys by Technical Information Department of AIST. AIST Planning
Headquarter with the Research Coordinators in the six research fields, forms research
strategies and draws up budget allocations for promoting reorganization or amalgamation of
research units, etc. AIST will maintain efforts for planning and managing more dynamic
projects. So far, the following actions have been taken.

(1) Creation and abolition of research units

By April 15, 2003 since the inauguration of AIST, nine research centers and eight
research initiatives have been created, in order to deploy research projects more flexibly and
selectively to meet industrial and social demands.

A research center for responding to the need for grid technology in a high-speed network era
(Grid Technology Research Center).

A research center for responding to the social and administrative need for safety in the
combustion and detonation of explosive chemicals (Research Center for Explosion and
Safety).

A research center aiming to be the national hub of R&D in fundamental technologies of
glycoscience (Research Center for Glycoscience).

A research center for macrobiotic engineering to be applied the maintenance and promotion
of aged people’s health (Age Dimension Research Center).

A research center to provide foresighted proposals on the impact of science and technology
to the society. The first research center of AIST in the area of social sciences (Center for
Technology and Society).

A research center for establishing a scheme to create venture firms of Japanese style based
on technological seeds derived from public research organizations (AIST Innovative
Center for Start-ups).

A research center for developing new generation super-large capacity optical disk system
with sub-terabyte to terabyte memory capacity, promoted from a research initiative
(Center for Applied Near-Field Optics Research).

A research center for modeling human functions in the form of computer software,
promoted from a research initiative (Digital Human Research Center).

A research center to put diamond films into practical semiconductor devices (Diamond
Research Center).

A research initiative for developing bio-sensing systems that quickly and simply measure
extremely small amounts of toxic substances and biological constituents such as DNA and
protein (Laboratory of Advanced Bioelectronics).

A research initiative for developing interfacial reaction technology and membrane
separation technology, aiming to save energy and reduce the environmental load
(Laboratory for Membrane Chemistry).
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A research initiative for using microscopic space to achieve highly efficient and very fast
chemical reactions, analyses and measurements (Micro-Space Chemistry Laboratory).

A research initiative for measuring profiles of ultramicroscopic space structure, composition,
and state (Ultra-Fine Profiling Technology Laboratory).

A research initiative to understand and utilize the gene working mechanism by using a
newly developed RNA expression vector (Gene Function Research Laboratory).

A research initiative for merging nano-technology with bio-technology (Single-Molecule

Bio-analysis Laboratory).

A research initiative for establishing clean energy production technology based on bio-mass
resources (Biomass Technology Research Laboratory).

A research initiative for practically utilizing logical verification of information processing
systems (Laboratory for Verification and Semantics).

Besides, the Research Institute of Biological Resources and the Institute of Molecular and
Cell Biology are joined into the Institute for Biological Resources and Functions for
consolidating the research organization under the new research mission. The Microgravity
Materials Laboratory and the Laboratory of Purified Materials were abolished on March 31,
2003, because their initial goals had been achieved.

(2) Allocation of a research fund to cooperative research among multi research units (¥500 M
for FY2002)

AIST sets up a special fund for interdisciplinary research projects whose outcomes are
expected to make a large impact on society or industries. In total, 24 projects were awarded
funds, of which 13 projects were for joint research between units in different field categories
(¥300 M) and 11 were for joint research among units in the same category (¥200 M).

(3) Budget for Categorical Strategies (¥2.5 B for FY2003)

For each of strategies for research categories, priority themes have been reviewed and
selected. A new budget entry “Categorical Strategy” has been created to positively promote
research projects in line with the categorical strategy.

(4) Internal Grant (¥1.5 B for FY2003).

In distinction from the categorical strategy budget, the existing internal grant (¥1 B) has
been allocated only to 28 themes with germinating nature, which may grow up to be priority
themes for each of research categories in the Phase Il Mid-Term Plan. Some of grant themes
approved for FY02, have been decided to continue in FY03, in consideration of the mid-term
progress report and the comments from directors of research units (400 M).
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For selecting specific research themes, it is crucial to resort to open process with high
transparency, so that not only opinions from the AIST but also those from the industry and
the society in general could be well reflected. In regard to the planning of mid- and
long-term developments, strategic approaches and systems for their implementation
should be investigated.

(Response)

When establishing a new research unit, AIST convenes a special committee to study the
validity of the proposed research themes as well as the necessity of the new unit. At the start,
external reviewers from relevant industries and academia review the appropriateness of its
mission and its plans so as to be reflected in the unit's management (Start-up Review).

Regarding mid- and long-term R&D planning strategies, AIST is in the process of making
a road map of each important research discipline. The directors of the research units are
obliged to form research plans according to this. Regarding research on scientific
infrastructure improvement, they will draw up a mid- and long-term plan in accordance with
deliberations on the government’s councils.

(2) Research Organization and Strategy

The merits of research organizations, including three categories of research units:
research centers, research institutes/research divisions and research initiatives; and the
graded allocation of research expenses cannot be assessed properly at this point after one
year’'s experience only. Due to the short time of discussion, the Advisory Board failed to
obtain detailed information on which of previous laboratories were merged to formulate
each research unit, how researchers have been re-grouped, which of three missions have
been given priority, and so on. Should any one be doing research works merely as an
extension of those in the previous organization, without shaking up one’s thinking to adapt
to the new organization, the new environment and the clear targets, this had to be
amended immediately.

(Response)

When AIST was launched last year, 52% of the total 54 research units represented units
formed by the amalgamation of three or more former research institutes, while 15%
represented units formed by the amalgamation of two institutes. In this way, a certain degree
of integration was achieved in terms of organization. Integration in material research field

14




remains insufficient and the relevant units are currently being reviewed to undertake a
large-scale revision for further level of integration.

AIST will maintain efforts to change the mindset of AIST researchers to conform with the
new system by providing various opportunities such as meetings between President and
researchers, and the evaluation committees of research units.

As an incentive for this change of mindset, we give a high preference in the allocation of
research resources to those research wunits that contribute to obtaining patent
awards/implementation, gaining outside funds and launching ventures.

It has been arranged to let the AIST policy penetrate to each of staff members, through 11
sessions of “type-2 basic research” workshop held at the AIST bases throughout Japan, and 4
sessions of round-table discussion between the President and junior researchers.

The R&D strategy should be built up not by the mere compilation of an individual
technology development, but on comprehensive footing to cover impacts of research results,
if successfully commercialized, to individuals, societies and global environment. Such an
approach can be realized only by AIST where many research laboratories with diverse
missions and specialties were integrated.

(Response)

Research on industrial technology has a more important feature in putting technology to
good use for the benefit of human society than in the mere acquisition of knowledge. President
Yoshikawa proposed “full research”, a term used for research involving sequential phases
from basic to applied researches. In this vein, AIST aims to establish full research for
revitalization of the economy as the primary goal. This requires the active cooperation among
the industrial, academic and government sectors, the promotion of “type-2 basic research”,
which acts as bridge between the fruits of basic research and industrial technology, and a
challenge to venture firms by researchers with career of management.

AIST makes a road map of discipline in the field of the environment and energy, and sets
up the following special research unit to analyze and assess the influence of industrial
technology on human society, individuals, and the global environment.

Center for Technology and Society

This research center constantly surveys the influence of technology on human
society, and studies how to manage this influence. The first research center of AIST
in the area of social sciences.

AIST will feed back the results of analyses and investigations acquired in the above
Research Center in collaboration with other research units such as Research Center for Life
Cycle Assessment (LCA) and Research Center for Chemical Risk Management into the
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research strategies to provide general directions of R&D from a broader perspective.

Should positive R&D efforts be focused on specific problems which Japanese society must
resolve, in addition to priority research areas, such as biotechnology, information technology
and nano-technology, where advanced countries in the world are competing vehemently, those
efforts might result in leading-edge technologies which would lead other countries in the
future.

(Response)

Biotechnology, information technology and nano-technology researches are areas where
research and development competition is being intensified worldwide. While AIST is actively
involved in these areas, there are administrative needs as well. AIST is engaged in research
on the environment and energy, and research on scientific infrastructure, which will need to
be carried out over a lengthy period. All these areas are an important part of AIST's mission.

Research on the environment and energy requires a long lead time from the setting up of
planning policies on science and technology issues to their dissemination into the community.
Furthermore, as there is neither a clear prospect of finding a solution nor a tie-in to direct
profits for corporations, AIST gives priority to these areas in terms of resource allocation.

With regard to scientific infrastructure, AIST believes in the importance of improving the
scientific infrastructure, which contributes to competition with other countries. Because
research on standardization of international and national standards is particularly important,
AIST also gives priority to this area in terms of resource allocation.

In regard to the budget for executing the categorical strategies, R&D resources will be
positively allocated to projects on scientific infrastructures and standardizations, as themes
requiring accelerated efforts of AIST.

R&D works will be carried out in these areas to lead other countries.

While massive efforts directed to research collaborations among industrial, academic
and government sectors can be appreciated, further striving may be needed for increasing
substantial collaborations. Various methods including personal exchanges, joint
researches, venture incubations have been strengthened; more substantially effective way
should be sought.

(Response)
AIST is seeking ‘more substantially effective ways’. The following actions were taken
after the meeting of the Advisory Board.
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- Agreements with universities are actively being promoted with the goal of initiating
comprehensive partnerships, including the exchange of personnel.

- To promote joint research with corporations, AIST has implemented a scheme that allows
corporation co-workers to use patents without royalties so far as they are not exclusive. It has
been attempted to obtain the confidence of the industrial firms through keeping secret strictly
based on the confidentiality agreement.

- The scheme for accepting university professors to the AIST has been revised to provide a
good environment for their works.

- The AIST is offering collaboration to the concept of “Special Academic Zone” advocated by
the Ibaraki Prefectural Government, where faculty members will be allowed to do side jobs
within their working hours.

- The AIST has inaugurated the Research Center for Incubation Strategy to find out
technological seeds from public research organizations and to provide centralized
management for creation and support of venture business.

- The AIST has set up Multi-disciplinary Research Laboratories, new open type research
facilities to accelerate joint integrated R&D activities.

Whether or not such measures will lead to ‘substantial effects’ depends on their
management. Training of researchers, as well as PR activities, is vital. AIST aims to remove
the factors that may interfere cooperation between the industrial, academic and government
sectors. As an example, a new employment system such as “partial employment” (employment
that is between side-job work and leave of absence) is necessary to support ventures. However,
this is currently impossible because of the constraints imposed on government employees.

It is also important to build up research environment where the equipment and facilities
of state-of-the-art quality and highest possible grade are provided, and scientists and
engineers of international class can proudly devote themselves to R&D works.

(Response)

AIST intends to install the latest and best equipments in the Tsukuba Center and the
local centers. We would like to maintain our efforts to improve the research environment in
the future.

For example, the AIST has been running the MIRAI Project since FY2001, aiming at the
development of next generation systems in LSl technologies based on
industrial-academic-governmental collaboration. As a symbolic facility of this project, a
3,000-m2 *“super-clean room”, boasting of top-level cleanliness leading the world, was
completed in 2002. The room will become the central stage of challenge for the cutting edge
semiconductor materials and process technologies, as the stronghold of intensive joint
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research, covering not only the MIRAI Project but also the ASUKA and HALKA Projects.
Besides, the AIST runs the AIST Nano-Processing Facility (AIST-NPF) as an open facility of
common technical bases for promoting nano-technology, whereby AIST is taking active part in
Nano-technology Supporting Project of the Ministry of Education, Culture, Sports, Science
and Technology, started in FY2002. Through this project, comprehensive research works on
advanced materials and devices are systematically promoted from micro-processing to
functional proof with various measuring apparatuses such as a microstructure beam
lithography system, a scanning electron microscope and a scanning probe microscope.

In addition, the AIST will continue the projects based on the FY0Ol and FY02
supplementary budgets, and launch works for consolidation and expansion of regional
collaboration and joint research facilities needed for carrying out the tripartite collaboration.
For instance, the AIST is pursuing to upgrade the collaboration facilities in five regional bases,
and to set up a Multi-disciplinary Research Laboratory at the AIST Tokyo Waterfront Base for
promoting the interdisciplinary collaboration to ensure the coordinated R&D works in
different categories, such as bioscience and information technology under the FY01 and FY02
supplementary budgets. The AIST is also pursuing to upgrade the research institution for
carrying out tripartite joint research on clinical informatics under the FY02 supplementary
budgets. Moreover, the AIST is making efforts to renew and upgrade existing facilities for
air-conditioning, drainage, high pressure gas supply, and so on (FY03 Subsidy for Facilities
Improvement).

(3) Evaluation of Research Activity

In case of personal evaluation, it will be necessary to avoid numerical assessment as
much as possible depending upon the nature of respective researches. It is desirable to place
emphasis on qualitative evaluation based on opinions from superiors and outside peers so as
to boost researchers’ morale.

(Response)

At the basic level, the fruits of research at AIST are the compilation of individual
performances. Apart from the organizational review, there is also a personnel review with
multiple criteria, including a “long-term review” that relates to promotion and a “short-term
review” that relates to annual salary. These are carried out within our line management.

With regard to personnel reviews, it is difficult to quantify the results in terms of each
research project. AIST continues to strive to develop and improve a better system, while
acknowledging the importance of applying it in a way that fosters increased enthusiasm in
every researcher.
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The research works of an individual research unit are evaluated thoroughly by the
external reviewers as a part of the internal evaluation. It is an easy-going way to assess
research achievements by numerical factors, such as the number of papers, patents and
other forcibly quantified expression, which should be avoided. While the numerical
evaluation may be inevitable when comparing the performances among different research
units, the numerical data should be interpreted with care, viewing from a number of
different angles and giving weight to comments by world-eminent specialists. Disclosing the
evaluation results as a rule will be beneficial to those evaluated, those to evaluate and the
communities concerned.

(Response)

AIST thinks that your advice—not to incline toward numerical data, such as the number
of papers and the number of patents, as an evaluation index—is sensible. Therefore, we have
complied with this as much as possible. In FY2002, we asked the external reviewers (Review
Board) to execute the evaluation based on the policy, in which more emphasis should be put
on the quality of research, although the numerical data were still be used as evidence.

For the review of research units for FY02, we incorporated the evaluation by the
appropriate personnel within the AIST, such as trustees and research coordinators, in
addition to the ongoing review by the Review Board. The method of opinion exchange about
the contents of evaluation was expanded between the reviewers and the research units. The
Evaluation Department took responsibility for collecting both review results and
counterarguments from research units and analyzing them comprehensively. Because the
results are reflected in the allocation of research resources, we are still in the position where
evaluation scores will need to be given. The Department consolidated the final results in such
a way as not to depend too much on the evaluation scores given by the reviewers.

AIST invited reviewers with high international profile. We requested them to fulfill the
research evaluation by rating and justifying the research theme, and to give advice on the
organization and management of units, but without any rating.

As a general rule AIST discloses the review results both internally and externally, except
for details concerning intellectual property and some others. Personnel review results are
handled carefully owing to considerations of privacy.
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The evaluation can be made based on the degree of accomplishments in reference to
terms and milestones of the research schedule, as specified by the previously set up R&D
plan. In evaluation, therefore, it is desirable to review not only the appropriateness of the
R&D plan but also the degree of achievements. Then, it is critical to fix beforehand a
“yardstick of evaluation” corresponding to the category of R&D plan.

(Response)

For the evaluation of research units, AIST implemented the review based on reviewers’
evaluations of the target level and the research progress (degree of progress) for each research
theme set by the research unit based on the Mid-term Research Plan.

Regarding the target level, we ensured that the evaluation be based on an international
highest level as a yardstick, because it was done ambiguously in the FY2001 review (research
on social infrastructure is evaluated according to the government’s program, etc.).

The AIST received a number of feedback comments from the reviewers that evaluation
was difficult because the research target and plan were not sufficiently quantitative and
concrete. We will request repeatedly the research units to improve their descriptions in the
report.

(4) Conclusion

Generally speaking, it is of utmost importance to shake up researchers’ thinking and to
raise awareness about why previous laboratories were re-organized into an Independent
Administrative Institution. It may be expected that if R&D works were carried out taking
notice of the Board’s comments given above, good accomplishments would become available
by the end of the first Mid-Term.

It must be admitted that the Meeting of the AIST Advisory Board, 2002, failed to
capture the actual status of AIST owing to the shortness of time, and the discussion lingered
at the level of overview. From the next meeting on, the Board will hopefully provide in-depth
assessment for focused items.

(Response)
This being our first meeting, we could only cover our research institute at a schematic
level. Following the suggestions made at the meeting, we will be sure to refine the topics for
discussion for the next meeting so that more concrete advice can be sought.

20




List of Participants

Makoto Nagao, President, Kyoto University (Chaired)

Masuo Aizawa, President, Tokyo Institute of Technology

Geneviéve Berger, Directrice Générale, Centre National de la Recherche Scientifique, France
(Jean-Luc Clement, Director of Int'l| Affairs, Centre National de la Recherche Scientifique,
France)

Swan-Foo Boon, Managing Director, Agency for Science, Technology and Research, Singapore
Karen Brown, Deputy Director, National Institute of Standards and Technology, USA
Chang-Sun Hong, President, Korea Advanced Institute of Science and Technology, Korea
Hisashi Kobayashi, Professor, Princeton University

Hiroshi Komiyama, Professor, University of Tokyo,

Hiroshi Kukimoto, Senior Managing Director, Toppan Printing Co. Ltd.

Seizo Miyata, President, Tokyo University of Agriculture & Technology

Minoru Morio, Vice Chairman and Director, SONY Corporation

Naomasa Nakajima, Professor, University of the Air

Tomoyo Nonaka, Journalist

Satoru Oya, Director and Chairman, Oyo Corporation

Hans-Jurgen Warnecke, President, Fraunhofer-Gesellschaft, Germany

21



15

14

(@)

1)

(3)

13

15 4 15 9

22




B

15 3 31

1TB

DNA

RNA

11

23

14

24

13



28

15 25

15

15 15

10

14

24




52%

2

15%

11

54

25




26




PR

LSl MIRAI
2001
3000 2002
MIRAI HALKA

27




Facility (AIST-NPF)
14

13

13 14

15

14

AIST Nano-Processing

14

28




14

14

14

29




30




Genevieve Berger CNRS

( Jean-luc Clement CNRS
Karen Brown NIST

Chang Sun Hong KAIST

Boon Swan-Foo A*STAR(

Hans J. Warnecke

31



[ ]

Recommendation from the AIST Advisory Board Meeting 2003

The AIST Advisory Board
June 24, 2003

1. Missions and Strategic Policies of AIST

It is relevant to consider the strategies and goals of R&D activities in the context of the
three missions of AIST, which were established at the last Board Meeting: (1) to resolve
long-term tasks, (2) to boost industrial competitiveness and create new industries, and (3) to
consolidate intellectual infrastructures. R&D activities are classified into three types: Type |
basic research, Type Il basic research and Type IlIl developmental research, with AIST's
strategy for the second mission designed to focus on Type Il research, with additional effort
extending to Types | and Ill. However, it is preferable for AIST to concentrate on Type Il
study.

When carrying out any R&D activity of Types I, Il or 11, it is essential to present the
research methods clearly, according to each of the types, in respect of theme setup, team
organization, research methodology, the form of research outcome, and so on. Unit leaders are
expected to guide their teams so that research activities are conducted effectively in
accordance with their type categories. Classification based on a passing idea is meaningless.

Pursuit of Type Il research requires a full understanding of social needs and how to
adequately meet those needs. However, AIST’s presentation fails to show a grasp of social
needs. The setup of Type Il themes, team organization, research duration and funding cannot
be decided effectively without establishing a method of needs assessment.

2. Research Organization

While it is important to pursue efforts resulting in the replacement of outmoded
organizations and schemes with innovative ones, it is of equal significance to assess how R&D
activity is affected by the reorganization, whether or not it is revitalized, and what results are
achieved. It is also important to listen to live statements from researchers working under the
new organization and scheme, and to build up a mechanism of positive feedback: enhancing
researchers’ morale produces an increased number of new achievements, which, in turn,
further boosts morale.

Even if research activities in each of the newly created units are making appreciable
advances, it is important to address comprehensive works more appropriate to Type Il
research and deserving of AIST's mission, through collaboration and joint efforts among
different research units. It may be necessary to introduce a mobile and flexible system
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promoting cooperation among various units, which may facilitate the discovery of novel
themes through interdisciplinary discussion between researchers belonging to related units of
similar category, and the formation of collaborative research teams on new subjects requested
from outside.

With its powerful capability, AIST should take the initiative of creating a field of positive
collaboration with research groups dedicated to similar and related areas, not only in industry,
but also in universities and other governmental agencies. These efforts will have great
significance in view of implementing the national science and technology policies.

3. Creation of and Support for Business Ventures

With its essential mission of “boosting industrial competitiveness and creating new
industries”, AIST is expected to give top priority to its primary function of leading industrial
society, through R&D activities, on key technologies for future industries.

Accordingly, although the initiation of carefully planned measures for linking AIST's
achievements to industry may be appreciated (such as founding of the AIST Innovation
Center for Start-ups and intensive assistance for starting up venture businesses), this is an
auxiliary part of AIST'’s activities, and hence, only to be funded in an overall context.

4, Operation of the Advisory Board

The Advisory Board Meeting should not be regarded as a stage where AIST makes
apologetic responses to the comments and criticism of board members. It should be a forum in
which to consult with board members to find solutions to the problems AIST is facing. In
order to achieve this purpose, it is recommended that the number of attendants from the AIST
side be reduced and that free exchange of comments and opinions be promoted. It is essential
to provide opportunities for the President to listen to board members’ opinions.

It is of vital importance to provide a platform where board members can learn of
problems which have eluded the AIST management and indicate remedial measures to the
latter. For this to occur, a few subgroups of board members should tour individual research
units and conduct interviews not only with team leaders, but also with junior researchers and
technical staff. It would also be helpful to have private discussions between the board
members and those who are engaged in the evaluation of research units. The nature of the
Advisory Board Meeting must be changed immediately.
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SUMMARIZED MINUTES OF THE AIST ADVISORY BOARD MEETING 2003

Date & Time: Wednesday, May 14, 2003, 10:30~18:30

Venue:

International Conference Hall,
Tokyo International Exchange Center

Opening Address: Dr. Kobayashi (Trustee)

Self-Introduction: Advisory Board members
Self-Introduction: AIST Trustees
Greeting: Dr. Yoshikawa (President)

Agenda Item 1: AIST's Response to the Chairman’s Summary (Activities in FY02)

Mr. Yoshikai (Trustee) described AIST’s Response to the Chairman’s Summary (Activities in

FY02), referring to the handout documents. This was followed by the discussion set out below.

Dr. Yonekura (AB member)

I would like to know specific examples of Type Il basic research and full research.
What is the actual status of personnel mobility in view of excitement of staff
members?

Mr. Yoshikai (Trustee)

AIST has been engaged in more than 1000 collaborative R&D activities with the
industrial sector. Personnel mobility involves about 30% of unit directors invited
from outside (mainly from universities), and 70 to 80 junior researchers taken in
each year on a fixed-term basis. Ten to fifteen people leave AIST halfway through
each year. About 150 people (a few more than 100 in FY02) transferred within AIST.
These were accepted either into newly formed research units, or moved within or
between units.

Dr. Warnecke (AB member)

I am skeptical of having Type |1 and Type Il research in one organization, as these
have basically different concepts. For Type Il research, it is necessary to yield
promising results valuable for society and industry, and to provide quantitative
figures so that companies can decide whether to provide funds. AIST should have
more income from private companies in the future.

Dr. Yoshikawa (President)
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Let me take an example of R&D on film formation from ceramic powders. In this
example, it was found that ceramic crystals can be formed by collision of accelerated
ceramic powder particles. The research on the crystal structure in relation to
acceleration conditions is Type | basic research, but some enterprises showed interest
in its potential as a new device fabrication method. Although a single researcher can
only handle either Type | or Type Il research, a group consisting of several
collaborative researchers can cope with Type I, Type Il, and Type Ill research
concurrently.

Type Il basic research is intended to solve problems in the industry. Although the
funds offered by the industry constitute only a small portion of our budget, this is
steadily increasing. | expect that 30% of AIST research funds will be derived from
industry and 70% from government in the future.

Dr. Warnecke (AB member)

| hope you will show the progress in the area of Type Il basic research in your
document with data on collaborative R&D activities and research funds from the
industry.

Dr. Aizawa (AB member)

I would like to know how the research strategy is developed and how, based on it, the
research units are organized. Is the formation of new research centers supported by
the budgetary boost from the MET]I or is it covered by subsidies?

Mr. Yoshikai (Trustee)

The creation of new research units is decided inside AIST and is managed through
subsidies. When AIST was established, the strategy and organization of research
units was decided following a great deal of discussion with the researchers and the
MITI. The result was reorganization of 15 research institutes of the “previous AIST”
into 60 research units. Creation of new research units is based on either inside
proposals or outside requests, with most initiated from inside proposals. A research
initiative is established first, and judged two years later as to whether it is to be
upgraded to a research center.

Dr. Aizawa (AB member)
Is the basis for creation of new research units always a top-down strategy?
Mr. Yoshikai (Trustee)

Most new research units are created from an inside proposal followed by approval of
a judgment panel.

Dr. Brown (AB member)

It seems that the Type | basic research is linked to universities, while Type Il and
Type 111 research is linked to industry. I think AIST has close ties with the academic
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sector, but its linkage with industry is rather weak. The same applies to NIST, where
much R&D activity is carried out in collaboration with industry. However, less than
10% of the human resource is derived from industry. If researchers from the two
sectors work together, successful collaboration will be achieved without special
funding.

I am afraid that, when scientists and engineers work side by side in a group,
scientists engaged in Type | basic research and yielding high grade papers are in a
better position and are promoted earlier than engineers.

Dr. Yoshikawa (President)

While it is true that AIST has closer ties with universities, nevertheless R&D
activities are centered on Type Il basic research. People of academic origin are
requested to take part in Type Il basic research in addition to Type | research.
Industrial staff form the majority in some research units. Researchers involved in
Type 1l basic research tend to be underrated also in Japan and | would like to give a
higher rating to them.

Dr. Clement (AB member)
What is the strategy for recruiting new staff members?
Mr. Yoshikai (Trustee)

The number of new staff in FY02 was 80 and is expected to be about 100 in FYO03.
Staff capacity has been defined in the Phase | Mid-Term Plan. The total number of
staff at the beginning and end of the period is to be at the same level. Under these
circumstances, it is necessary to specify the mission of AIST clearly and to set the
priorities selectively. In FY02, the number of applicants was five times as great as
the number employed, showing a degree of competition. It is essential to give detailed
statements of R&D policy to junior researchers, as AIST's mission is somewhat
different from that of universities.

Dr. Kobayashi (Trustee)

Recruitment in FY03 is expected to be about 100, including one-third in research
centers, and 40% in research institutes. The remainder is for the free framework, and
we intend to make good use of this to obtain excellent researchers.

Dr. Morio (AB member)
I have interest in the speed of research activities. How are you managing this aspect?
Dr. Kobayashi (Trustee)

The management of research work is left to the discretion of the unit director.
Different categories are handled by the research coordinator concerned.

Dr. Miyata (AB member)
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In the short span of two years since the foundation of the AIST, some research units
have been abolished and others created. | am concerned that the initial strategy was
not adequate. How are the staff members of the abolished research units treated?

Mr. Yoshikai (Trustee)

Several projects have been accepted under the framework of research initiatives from
the time of the “previous AIST”. However, some of these were unsuitable for
promotion to research centers following the review after two years duration. Staff
members of the abolished research units transfer to another research unit of the
category they want to work with.

Mr. Boon (AB member)

My question is whether AIST is placing emphasis on spin-off effect or on contract
research with big industries.

Mr. Yoshikai (Trustee)

This is not decided as yet. We are seeking measures to maximize the effect. AIST is
carrying out more than 1000 collaborative R&D activities with industry in a year,
including some comprehensive contracts. Patent license contracts have been
implemented for about 300 cases. The AIST Innovative Center for Start-ups
(AIST-INCS), founded in FYO02, aims to study practical methodology for
commercializing the seeds originating from AIST. At present, 24 venture firms
originating from AIST are operating.

Dr. Rowland (AB member)

| am afraid that holding peer review meetings every year is too much. It sounds
contradictory to present the number of published papers and impact factors while
claiming to avoid numerical assessment.

Mr. Yoshikai (Trustee)

We are now reconsidering annual meetings. Numerical data may be important as one
of the indices for expressing the overall performance of the AIST. However, we intend
to avoid numerical assessment for personnel evaluation.

Agenda Item 2: Strategy for Scientific Infrastructure Research

Dr. Kodama, Vice-President, described AIST'’s strategy for scientific infrastructure research,
referring to the handout documents. This was followed by the discussion set out below.

Dr. Kobayashi (AB member)
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| was expecting to hear of some research activities in the area of information security.
Information security, and network security in particular, is an increasingly
important subject in the world. Therefore, it is highly desirable that AIST play a
leading role in research and standardization efforts on information security.

Dr. Kodama (Vice-President)
We would like to stress this matter.
Dr. Brown (AB member)

The US Government has placed more responsibility for security standards on NIST
following a new federal law on security standards.

Dr. Kobayashi (Trustee)

We are well aware of the importance of information security. The Information
Technology Research Institute is playing a central role in the study of security,
although adequate manpower is unavailable.

Dr. Ikegami (Trustee)

AIST is not the responsible organization for information security in Japan. The
Cabinet Office is taking charge.

Mr. Yoshikai (Trustee)

AIST is sending an information security specialist to the Cabinet Office and is
playing an important role in establishing new standards.

Dr. Warnecke (AB member)

It is not clear how AIST is going to pursue R&D activities and what to change in the
scientific infrastructure research area. For instance, | would like to know which part
of the budget will be increased and what will be the expected achievements in the
next year.

Dr. Kodama (Vice-President)

AIST is posting a roadmap of R&D for metrology and is disseminating measurement
standards up to 2010 to check annual progress.

Dr. Clement (AB member)
How is AIST tied to universities, particularly in the areas of energy and life science?
Dr. Yoshikawa (President)

R&D in the field of measurement standards has been mainly carried out by AIST, not
by universities. In the field of energy, including nuclear power, Type 1 basic research
is being conducted both in the academic sector and in AIST, but the target of AIST is
directed to energy technologies such as photovoltaic and fuel cells and not to nuclear
power. In these areas, the work of the two sectors is similar requiring various forms
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of collaboration and competition.
Dr. Sakaki (AB member)

AIST has been achieving good work with voltage standards. These are based on the
technological background of the Josephson junction, which has been accumulated for
30 years by the previous Electrotechnical Laboratory. Technologies for standards
often make use of technologies developed for different purposes. Therefore, R&D on
standards needs close collaboration and personnel exchange with other fields.

Dr. Kobayashi (Trustee)

The core group consists of 250 researchers of the Metrology Institute of Japan with
the Nanoelectronics Research Institute, the Photonics Research Institute, and others
taking peripheral roles. Collaboration among these research units is expected to lead
to new accomplishments.

Dr. Sakaki (AB member)

| expect the presentation of the next meeting will be improved in such a way that
collaboration between the core group and the supporting members is clearly shown
for a particular R&D activity.

Ms. Nonaka (AB member)

I would like to pay high regard to the substantial change in AIST through
reorganization of the former 15 institutes into 60 units. A matter of concern from now
on is how to steer these units. | would like to know the strategy of AIST for creating
new industries: is it carried out under the support of METI as before or in an entirely
new manner? What kind of people constitutes the Planning Headquarters and the
Research Coordinators who are responsible for developing the strategy?

Dr. Yoshikawa (President)

The social trend to expecting outcomes from scientific basic research led to
establishment of the Basic Law of Science and Technology in 1995. This is a type of
investment contract between the general society and the research community.
Researchers are requested to work under such a contract. Therefore, it is essential to
have suitable criteria for evaluating whether society has received adequate payback
from our R&D activities. What sort of results can be approved as output or outcomes?

The R&D results may be categorized into four groups:

(1) scientific results, such as paper publications;

(2) results visible to and acceptable by the market, such as patent and joint research;
(3) results visible to but not accepted by the market, such as standards (including
unmarketable results such as prediction of volcanic eruptions); and

(4) results invisible to and not accepted by the market, such as creation of a risk
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management concept for nuclear energy technology.

I would like to clarify this aspect through discussion in a series of workshops inside

AIST from now on.

Dr. Brown (AB member)

The ratio of the number of researchers to the budget in different categories tends to
be higher in metrology, standards, geology, life science, and nanotechnology, and
lower in environment and energy. I would like to know the reason for this
discrepancy and your thoughts about the balance between manpower and the budget.
| understand that nanotechnology requires much more investment for the
infrastructure.

Mr. Yoshikai (Trustee)

In the energy category, a large part of the R&D activity is related to government
projects that are supported by big budgets, but this is not the same in metrology and
geology. | understand that it is an essential issue to determine which field or which
subjects are allocated the main part of the manpower and budget.

Dr. Hong (AB member)

I would like to know the reason why the ratio of researchers not quite satisfied with
their personal evaluation is as low as 10% or so. The policy of quality-based
evaluation may be agreeable, but it seems very difficult to implement it. | would like
to know how the evaluation results are reflected in management.

Dr. Kobayashi (Trustee)

Most of the researchers dissatisfied with the personal evaluation are located around
the borderline. The incentives are provided in the following way: research units rated
as “excellent (three stars)” or “good (two stars)” will receive 25% or 5% additional
budget, respectively. Researchers who obtain higher ratings will obtain an increment
in their performance payment.

Dr. Rowland (AB member)

In a round robin test for the measurement of concentration of atmospheric
hydrocarbons involving 28 organizations, only five institutes could provide valid data.
The result may be of little benefit, but may award the honor of being successful to the
institutes.

Dr. Morio (AB member)

| realize from today’s presentation that the situation remains basically unchanged in
terms of “mindset reformation”. The AIST should appeal to the government with
various proposals without regard to the vertical administrative structure. As to
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personnel evaluation, | would like to point out that the “speed of research progress”
depends on the researcher’s quality. Therefore, achievement of personnel training
should be regarded as an important factor in evaluating team leaders.

Dr. Kukimoto (AB member)

It is very important to upgrade researchers’ quality through boosting morale based
on appropriate evaluation. There is no sense in evaluation discouraging researchers.
It is essential to reduce the number of dissatisfied persons to zero through enhanced
communication.

Dr. Oya (AB member)

| am rather skeptical about the success of the reorganization, where the geological
work force included in the former Geological Survey of Japan was divided into five
units, in view of the overall progress of R&D activities.

I would like to comment about the management of this meeting. | think you are
presenting success stories only. It is necessary also to report problems and cases of
failure.

Dr. Kodama (Vice-President)

I think every research unit, not only in the geological category, should now seek new
ways to unify and create new research fields.

Agenda Item 3: Activities in the Value Creation Process for Research Outcomes

Dr. Ikegami(Trustee) presented AIST's activities in the value creation process for research
outcomes, referring to handout documents. This was followed by the discussion set out below.

Dr. Rowland (AB member)

Is salary included in the budget for venture business startups? What funds do you
invest in the creation of a venture business?

Dr. Ikegami(Trustee)
No salary is included in the budget.
Mr. Yoshikai (Trustee)

The budget for starting up venture businesses is ¥1 B, which includes expenses for
supporting the solution of technological and marketing problems up to startup.
Funds are not provided for startup and for entrepreneurial activity. These funds are
to be raised in the market.

Dr. Kukimoto (AB member)
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It is very difficult for venture businesses to succeed. | think further support will be
necessary in new market exploitation, consultant services, and advice for ventures to
succeed.

Dr. Warnecke (AB member)

In Germany, only two out of 10 venture trials are successful. As in Japan, running
costs are not supported in Germany. Industrial giants are transferring affiliate
companies to neighboring Eastern Europe countries to reduce costs. We are required
to support small and medium enterprises (SMESs) to boost employment. About 65% of
research funds are derived from SMEs. It is essential for AIST to make efforts to
raise research funds from SMEs through working out partnerships, but | feel little
pressure is placed on AIST research units to enhance such activities.

Dr. Ikegami(Trustee)

It is very difficult to teach researchers such a way of thinking, since they have
dignity and pride, but have little concern for money. However, the infrastructure for
such thinking should be developed and openly discussed. | heard that in Germany
public support is still effective for venture businesses.

Dr. Warnecke (AB member)
Public support is effective in the startup phase.
Ms. Nonaka (AB member)

There are two directions to take for AIST: one is to start up new businesses using
AIST'’s technologies, and the other is to become a center of support for strengthening
SMEs’ technological potential. | think both directions are necessary for AIST. In this
regard, it is important to make clear what the characteristics of AIST are, and where
to place emphasis.

Dr. Ikegami(Trustee)

AIST is not requesting every researcher to start up a venture business. We are
asking researchers to think out their own research scenarios.

Ms. Nonaka (AB member)

Startups are not of a nature that can be created merely by making requests of
researchers. It is important to change the mindset of researchers. | think METI's
fund for supporting startups should be used more effectively.

Dr. Kobayashi (Trustee)

In two years since the foundation of AIST, marked changes in thinking have been
recognized among unit directors and group leaders.

Dr. Yoshikawa (President)

AIST is not going to stake everything on the Venture Center, which is regarded as
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one of the means for returning research results to the society. The mission of the
AIST-INCS involves studies on why venture business is difficult to grow in Japan,
up to what stage public funds are necessary, and how to raise the level of technologies
in SMEs.

Dr. Brown (AB member)

Your document reports 929 cases of research collaboration. How is research
collaboration defined? Is there any numerical target for research collaboration for
FY04? How do you know whether the collaboration was successful?

Mr. Yoshikai (Trustee)

The target for research collaboration for 2004, the last year of Phase | (4 years), is
1400 cases. Effective linking of collaborations to commercialization is more
important than the number of cases. We are seeking appropriate means of
evaluation.

Dr. Sakaki (AB member)

The contribution to the creation of new industry is implemented not only through
new startups. For instance, the R&D activities of AIST on amorphous silicon have
contributed markedly to the technology development of liquid crystal displays. This
aspect should be taken into the evaluation. Ignoring it may lead to a wrong approach
to handling a new business. Startups are one channel, but there are others. To be a
respectable research organization, it is essential to evaluate correctly the role of
uncountable and barely countable contributions.

Dr. Ikegami(Trustee)

It is not a matter of preference between a business startup and a deeper contributor.
Business startup is merely one strategic path for AIST. Factors pointed out by Dr.
Sakaki will be taken into consideration.

Dr. Clement (AB member)

| would like to know about the quota share of royalty.
Mr. Yoshikai (Trustee)

The quota share is decided through negotiation with the counterpart.
Dr. Yoshikawa (President)

AIST has been handling the aspect pointed out by Dr. Sakaki. Such an aspect has
constituted the mainstream. Up to now, collaboration with large enterprises has
constituted the mainstream, and has been a royal road. However, in the field of
biotechnology, where innovative business models are emerging, new industry will be
created through venture business activities. Please remember that our discussion is
concerned with newly growing industries.
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Dr. Sakaki (AB member)

| expect that AIST exerts a great impact on the research community in the
development of human resources, but I am worried about the future of researchers
employed on a fixed-term basis. They tend to have less opportunity to do long-term
challenging research. My question concerns the way in which AIST takes
responsibility for their future after their terms expire.

Dr. Kobayashi (Trustee)

Fixed term employment was initiated in 1997 following a notice from the National
Personnel Authority. The low mobility of researchers constitutes a social problem in
Japan and a way to permanent employment at AIST is available after finishing the
fixed term.

Mr. Yoshikai (Trustee)

In practice, fixed-term researchers are appointed under the assumption that 90% of
them will take permanent posts in five years. During the term, we put emphasis on
personal training.

Dr. Warnecke (AB member)

I am not satisfied with the efficiency and effectiveness of our meeting. It may be
difficult to give a considered judgment in such a short time for discussion once a year.
To have efficient discussion, it would be important to make clear the criteria on
which you want to measure your achievement in each category.

Dr. Aizawa (AB member)

My understanding was that this meeting was based on a new strategy of AIST, but
this point is not so clear in your presentation. | would like to know under what
strategy new centers are created and how the merit of scale expansion into the
reorganized AIST is reflected in the strategy.

Mr. Yoshikai (Trustee)

The strategy of AIST consists of two pillars: (1) interdisciplinary collaboration, and
(2) selection and concentration.

Dr. Ikegami(Trustee)

I understand that the strategy consists of the following steps: goal setting,
identifying impediments to reaching the goal, and seeking ways of avoiding them. We
would like to explain these impediments more clearly at the next meeting.
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Concluding Discussion

Dr. Kobayashi (AB member)

I could not clearly identify possible problems of AIST, probably due to the structure of
the meeting, which includes too many persons to have an in-depth discussion. It is
often difficult to make honest but critical comments in a large and open meeting like
this. It will be good, for instance, to have a working breakfast with the president and
a few trustees before the formal board meeting starts. It will be also useful to have
a closed session with the President and others at the end of the day. | serve on
another board meeting in Japan like this, and their meetings also involve too large
an audience, which makes an open-minded discussion to take place. | recommend
that some innovation should be made concerning the meeting format in the next
year.

Dr. Nagao (Chairman)

First, 1 would like to have a discussion on how to summarize today's meeting and
then to obtain advice on the structure of the next meeting.

Mr. Boon (AB member)

I will send my summary report after this meeting.

| am satisfied with the presentation and the documents. It seems that further
discussion will be needed concerning the budget for each research field and the
commercializing activity.

Dr. Brown (AB member)

No change is recognized in the matrix of the presentations. You talk much about the
change of culture in AIST, but the targets of AIST are not clear to me.

Dr. Clement (AB member)

I would like to have more detailed data to appreciate the change in the organization
and the strategy.

Dr. Hong (AB member)

Some informal meetings will be welcomed in the next meeting to obtain more
information about the activities of the research units.

Dr. Aizawa (AB member)

It is necessary to systemize the strategy and the evaluation for Type Il basic research.
This effort may visualize the AIST's perspective. | would recommend presenting
matters of this kind at the next meeting.

Dr. Oya (AB member)

| am dissatisfied with the structure of this meeting. It should be designed to obtain
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more advice and recommendations. | recommend that the meeting be extended to a
two-day session, including a working lunch with junior and medium-ranked
researchers and a round-table discussion with management.

Dr. Kukimoto (AB member)

I would like to propose the contents of the summary to be set out in the following
way: (1) strategy and organization, (2) management of the organization, and (3)
follow up and evaluation.

Dr. Kobayashi (AB member)

A one-day meeting is too short to accommodate small sized group sessions, for
instance, our meeting with a group of researchers (non managers). It is not necessary
nor desirable for all advisory board members to participate in such meetings at the
same time. We can break the members into smaller groups and conduct small group
discussions in parallel. In the next year's review meeting, I would like to see a
different set of people in different settings instead of the current format where all of
us participate in all discussions of rather high level throughout the day..

Dr. Sakaki (AB member)

AIST is now in a transitory phase. At this stage, the validity of planning should be
the point of discussion with less emphasis placed on the degree of achievement.
Extraction of difficult problems faced by AIST would make the discussion more
constructive. As to the method of evaluation, it is essential to respect and evaluate
the contribution of personnel training. Contribution to the industry through
intellectual messages is a measure of your entire potential.

Ms. Nonaka (AB member)

In the present Meeting, the Progress Report was unsatisfactory, as the achievements
were reported in the same way as in the previous AIST. It may be advisable to place
the Agenda and the Chairman’s Summary in a different context. To be a
world-leading research organization, it is necessary to clearly define the goals,
mission and strategy. The board is expected to propose the desirable mission for AIST
in its second term.

Dr. Miyata (AB member)

I would like to have more detailed explanation of the organization and the role of
trustees. To achieve world-beating competitiveness, it may be necessary to recruit
competent researchers from across the world.

Dr. Morio (AB member)

| suppose that today’s presentation looks like that at a shareholders’ general meeting
in a large company. To make the Advisory Board more useful, it is essential to expose
problems for discussion. In respect of personnel training, not only outputs but also
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appropriate key performance indicators (KPIs) should be taken into consideration for
the evaluation of leadership.

Dr. Nagao (Chairman)

Could the secretariat of this meeting deliver the minutes to the board members by
the beginning of next week? | will submit the first draft of the Chairman’s Summary
within three weeks. | would like to appoint four people to be the members of the
Drafting Committee.

Dr. Oya (AB member)

I would recommend renaming the Chairman’s Summary as the Chairman’s
Recommendations.
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