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Assessment and Risk Management.
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ABSTRACT: The traveler attended the 2nd U.S. - Japan Workshop on 
Risk Assessment and Risk Management and presented a paper 
entitled "Risk Assessment Techniques." The objective of 
the workshop was to investigate differences and
similarities between the U.S. and Japan in approaches to 
environmental risk management.

It became apparent that differences exist between the two 
nations. In Japan, the approach to environmental risk 
management is essentially a closed system based on 
personal networks and principles of confidentiality. This 
system discourages wide interest-group participation. In 
contrast, the U.S. approach is essentially an open system 
based on explicit procedures and principles of law. This 
system encourages wide interest-group participation. 
Government officials in Japan generally place little 
emphasis on the use of formal, quantitative risk 
assessments and cost-benefit analyses; instead, higher 
priority is given to qualitative data and analyses. U.S. 
government officials generally place great emphasis on 
the conduct and use of formal, quantitative risk 
assessments and cost-benefit analyses.
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REPORT OF FOREIGN TRAVEL OF CURTIS C. TRAVIS TO OSAKA, JAPAN:

On October 23-31, 1987, the traveler participated in a "U.S.-Japan 
Workshop on Risk Assessment and Risk Management" in Osaka, Japan. 
The meeting was a follow-on to a 1984 workshop in Japan on the 
same topic which the traveler also attended. In the present 
workshop, the traveler was asked to provide one of four plenary 
presentations summarizing new directions for methodologies in risk 
assessment. The intent of the workshop was (1) to review the 
state-of-the-art of risk assessment and risk management in the 
U.S. and Japan and (2) to provide a cross-national analysis of the 
ways the two nations manage environmental risks. The conference 
proceedings will be published as a book which is intended to 
reflect the consensus of participants and to guide in the future 
development of risk assessment and risk management techniques in 
the two nations.

The development of rational procedures for risk assessment and 
risk management is of interest to the Department of Energy (DOE). 
One example is in the area of DOE's hazardous waste treatment and 
remedial action programs. Several Oak Ridge National Laboratory 
(ORNL) divisions are performing research on the use of 
technologies to aid in the clean-up of contaminated soil and 
groundwater at DOE facilities. It is in DOE's interest to ensure 
that questions regarding the potential environmental risks 
associated with present and past clean-up levels of contamination 
be answered in a way that satisfies both regulatory agencies and 
the public at large. The objective of my participation in this 
workshop was to aid in this process by (1) becoming more familiar 
with regulatory viewpoints on risk assessment and risk management, 
(2) obtaining insights into Japanese approaches to risk 
management, and (3) participating in the case studies during the 
workshop.

Japan and the U.S. have substantially different approaches to 
environmental risk management. A brief discussion of these 
differences follows.

The Japanese Approach. The Japanese approach to environmental 
risk management is based largely on a "cooperative model" of risk 
management. The central characteristics of this model include: 
negotiation, consensus-building, flexibility, bargaining, 
persuasion, compromise, accommodation, peer pressure, close 
cooperation between government and industry, and voluntary 
agreements based on principles of reasonableness, practicality, 
and economic and technical feasibility. The Japanese approach 
places substantially greater emphasis on voluntary control than on 
government intervention. A basic premise of the approach is that 
the primary function of government is to persuade and encourage 
voluntary compliance.

The Japanese government implements this approach largely through 
private, confidential negotiations with industry. The results of
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such negotiations (e.g., the establishment of exposure limits for 
toxic substances) are frequently incorporated into voluntary 
"codes of practice" or guidelines, although they can also be made 
binding through government regulation and standards. The 
government's right to establish regulations and standards is, 
however, seldom exercised since negotiations usually lead to an 
acceptable compromise.

Japan's cooperative model of environmental risk management is 
rooted in several characteristics of its social, cultural, and 
political systems. These include (1) a strong cultural bias 
toward consensus building in organizational decision making. (2) 
paternalistic values that discourage public participation in the 
decision making process, (3) a highly respected civil service, (4) 
mutual respect between government and industry officials, and (5) 
high levels of public trust and confidence in officials in 
government and industry.

Interestingly, many of the characteristics of the Japanese 
approach to environmental risk management bear a strong 
resemblance to the British approach. For example, the British 
also stress negotiations and cooperation among interested parties. 
However, one important difference between Japan and Great Britain 
is that environmental negotiations in Great Britain are, for the 
most part, tripartite, involving representatives from government, 
industry, and labor unions. By contrast, Japanese environmental 
negotiations are, for the most part, bipartite, involving 
representatives from only government and industry. 
Representatives from labor unions are generally excluded from 
environmental negotiations. Part of the reason labor unions are 
excluded is that they are formed largely on the basis of 
employment rather than occupation. As a result, each company has 
its own union, which almost invariably supports the company on 
environmental and other policy matters.

The U.S, Approach. In contrast to the Japanese (and British) 
approach to environmental risk management, the United States bases 
its approach chiefly on a "confrontational model" of risk 
management. Its basic characteristics include: (1) adversarial 
relations between interested parties (e.g., government agencies, 
unions, corporations, trade associations, and environmental 
groups), (2) wide participation by interest groups in the 
decision making process, (3) high levels of interest-group 
loyalty, (4) intensive lobbying by interest groups in support of 
their position; open and extensive peer review of technical 
analyses, and (5) extensive use of the legal system by interest 
groups to achieve their goals.

The U.S. approach to environmental risk management results in 
environmental policies and standards that are explicit, coercive, 
and inflexible. The government has generally pursued a consistent 
environmental policy that places it in direct conflict with 
industry. In carrying out this policy, government officials have
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relied heavily on written rules, precise regulatory standards, 
legal coercion, and sanctions.

The general characteristics of the Japanese and U.S. approaches to 
environmental risk management results in different uses of data 
and analysis.

The Japanese Approach. Japan places little emphasis on formal 
risk assessments and cost-benefit analyses. The commissioning and 
use of formal quantitative risk assessments and cost-benefit 
analyses are more the exception than the rule in environmental 
risk management decision making.

The decision making system generates little pressure for formal 
quantitative risk assessments or cost-benefit analyses. As 
already noted, the Japanese place great emphasis on cooperation, 
negotiation, consensus-building, and voluntary agreements. 
Accustomed to negotiating with each other, neither the government 
nor industry requires the other to describe their position in 
formal, quantitative terms. Furthermore, the importance assigned 
to negotiation largely vitiates the need for formal, explicit 
principles of decision making. Although documents relating to 
major regulatory actions often include a discussion of risks, 
costs, and benefits--and frequently cite relevant U.S. data--the 
analyses are typically more qualitative than quantitative. 
Moreover, the evaluation and implications of available data for 
environmental policy is determined through negotiation.

Negotiations are conducted largely within the confines of 
environmental advisory committees appointed by the government. 
Advisory committee meetings are typically confidential and closed 
to the public. No requirements are placed on environmental 
advisory committees to maintain public records of their 
deliberations or to explain publicly the reasons for their 
decisions. In most cases, the public is provided no formal 
opportunity to review or criticize the decisions and 
recommendations of environmental advisory committees.

The U.S. Approach. The United States places great emphasis on 
formal risk assessments and cost-benefit analyses--the careful, 
rigorous, quantitative evaluation of the risks, costs, and 
benefits of alternative environmental policies. Under President 
Reagan's Executive Order 12291 issued in 1981, such analyses must 
be carried out before major environmental regulations can be 
adopted.

The extensive use of formal quantitative risk assessments and 
cost-benefit analyses is based on two widely held beliefs: (1) 
that government officials need a consistent, objective, open, 
nonarbitrary way for comparing, ranking, and choosing among 
competing environmental policies, and (2) that comparing, ranking, 
and choosing among competing environmental policies is aided by 
the rigorous, explicit quantitative analysis of risks, costs, and 
benefits.
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Quantitative risk assessments and cost-benefits analyses, are, for 
the most part, prepared by agency staff or by consultants hired by 
the agency. These studies are often reviewed by external 
scientific advisory committees composed principally of academic 
scientists. Meetings of the advisory committees are generally 
open to the public.

The question of which nation's approach is preferable cannot be 
answered easily or directly; each approach has distinct strengths 
and weaknesses. For example, the U.S. approach allows wide 
opportunities for public participation and representation. It 
includes (1) rigorous scientific analyses to support decision 
making, (2) open, full, and public discussion and debate of 
scientific uncertainties and disagreements, and (3) uniformity in 
agency rules, standards and procedures. The U.S. approach also 
has several weaknesses, including (1) open confrontations between 
interest groups, (2) high levels of public conflict and 
controversy, (3) lack of public trust in government and industry, 
(4) frequent and extensive use of coercion and sanctions, (5) high 
economic costs to industry, and (6) long and costly delays caused 
by litigation.

By contrast, Japan has a different set of characteristics that can 
be considered strengths, including (1) an emphasis on consensus 
building, negotiation, economic incentives, and voluntary 
agreements, (2) high levels of public trust in government and 
industry, (3) lack of open conflict and confrontation, and (4) a 
practical and flexible system. The Japanese approach also has its 
weaknesses, including (1) a high level of secrecy in the decision 
making process, (2) a strong paternalistic character, (3) lack of 
external peer review, (4) exclusion of environmental citizen 
groups and public interest groups from direct participation in the 
decision making process, (5) an extremely close relationship 
between government and industry bordering on conflict of interest, 
and (6) environmental policies that appear to favor economic and 
industrial productivity over environmental quality and protection.
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APPENDIX A

Itinerary

10/23-24/87 Travel from Knoxville, Tennessee to Osaka, Japan

10/24-30 Osaka University

10/30-31 Travel from Osaka, Japan to Knoxville, Tennessee

Persons Contacted

See Appendix B for listing of workshop participants.

Literature Acquired

Pre-prints of papers to appear in workshop proceedings.
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APPENDIX B

2nd U.S.-Japan Workshop on Risk Management 

DirectorGapan)
Dr. Tomitaro Sueishi Q)r. Eng.)

Professor

Faculty of Engineering 

Osaka University
2-1, Yamadaoka, Suita, Osaka 565 

TEL 06-877-5111 EXT 5176 

FAX 06-877-017S

Participants List 

m

t565 P^S7piliH£;2-l 

TEL 06-877-5111 EXT 5176 

FAX 06-877-0178

U.S Director (U. S. 5 

Dr. Ka2ubiko Kawamura 
Management of Technology Program 

P. 0. Box 1674, Station B 
Vanderbilt University 

Nashville, TN 37235 
(615) 322-2735

Good ina tor Gapan)
Dr. Tohru Morioka (Dr. Eng.)

Associate Professor

Faculty of Engine ring
Osaka University
2-1, Yamadaoka, Suita, Osaka 565

TEL 06-877-5111 EXT 5177

FAX 06-877-0178

Pl-6

t565 B^3rpil|Efi:2-l 

TEL 06-877-5111 EXT 5177 
FAX 06-877-0178

Good ina tor (U. S )
Mr. Paul F. Lynes
c/o Management of Technology Program 

P. 0. Box 1674, Station B 

Vanderbilt University 
Nashville, TN 37235 

(615) 322-3479, 383-8490

Group 1 2 3 4

B*{®l (A) 7 9 8 8

xmw ca) 1 0 6 6 9

St 1 7 1 5 14 1 7

* Ail partcipants’ names are in the alphabetical order 

in each case study group with a few exception

* Subscripts attached to names means
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Group 1 - Environ,Tiental Risk Assessment

Japanese Participants

Coordinator
Dr. Masaru Tanaka (Ph. D.) El-1

Chief of Solid Weste Management Office 

The Institute of Public Health 
6-1, Shiroganedai, 4 chome Minato-ku, Tokyo 108 

TEL 03-441-7111 FAX 03-446-4820

H3* & (X^ti±)

T108 K^li^ES^±4-£-i 

TEL 03-441-7111 FAX 03-440-4830

Reporter of Commissioned Paper
Dr. Os ami .Vakasugi ©r. Eng.) P2~2

Research Div. Head
Enviroamental Resources Research Div.

The N'ationl Institute for Environmental Studies 

Yatabe-cho, Tsukuba-gun, Ibaraki-ken 305 

TEL 0298-51-6111
t305 l|lS-2

TEL 0298-51-6111

Dr. Tohru Furuichi ©r. Eng.) El-2

Senior Research Official
The Institute of Public Health

6-1, Shirokanedai 4 chome, Minato-ku, Tokyo, 108

TEL 03-441-7111 FAX 03-446-4314

crp S (X^Tf±)

T 108 4-6-1
TEL 03-441-7111 FAX 02-446-4314

Mr. Takahiko Hiraishi (Master of Eng.) 

Director

Water Pollution Control Division, Environ.

1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100 

TEL 03-580-3172 FAX 03-593-1438

El-3 TOT-Jg CD£l£±)

Agency
tIOO ^p^rftEES/i^i-2-2 

TEL 03-580-3172 FAX 03-593-1438

El-3 means the paper presented by author 3, Japanese-side 

in Croup of Environmental Risk Assessment ©1) ; US-side (E2)
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Dr. Kohji Muraoka (Dr. Eng.) El-4
Divison Director of Water and Soil Environment 

The National Institute for Environmental Studies 

Yatabe-cho, Tsukuba-gun, Ibaraki-ken 305 

TEL 0298-51-6111 FAX 0298-51-4732

mm CE^t@±)

t305

TEL 0298-51-6111 FAX 0298-51-4732

Dr. Hiroyuki Tamura (Dr. Eng.)

Professor

Osaka University

Faculty of Engineering

2-1, Ya.uada-oka, Suita, Osaka 565

TEL 06-877-5111 EXT 4627

El-5 mtti&L (I3*g±)

t565 ^(S7pili3£:2-1 
TEL G6-S77—ill EXT 4627

Dr. Kazuhiro Ueta (Dr. Eh; 

Associate Professor 

Dept, of Economics, Kyoto 

Yoshida-Honmachi, SakyouH 
TEL 075-751-2111 EXT 3439

) El-6

Lhiversity 
;u Kyoto, 606

=5
t606 rp
TEL 075-751-2111 EXT 3439

Mr. Ha Sung Ryong 
Graduate Student 

Osaka University
2-1, Yamadaoka, Suita, Osaka 565 

TEL 06-877-5111 EXT 5269 

FAX 06-877-0178

M f&H

t565 3kIBrplijair2-l 

TEL 06-877-5111 EXT 5269 
FAX 06-877-0178

Mr. Fernandez, Antinio L

Graduate Student

Osaka University
2-1, Yamadaoka, Suita, Osaka 565

TEL 06-877-5111 EXT 5178

FAX 06-877-0178

yy F-t • ijrjyty^T,

t565 ?&E7fJ[l(E3jr2-l 

TEL 06-877-5111 EXT 5178 

FAX 06-877-0178
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Participants from U. S. and Other Countries 

Coordinator

Dr. Lester D. Grant, Director EH

Environmental Criteria & Assessment Office 

U.S. EPA (MD-52)

Research Triangle Park, N'C 27711 

(919) 541-4173

Reporter of Coianissioned Paper

Dr. Douglas Lee P2-3

Associate Director

Environmental Criteria & Assessment Office 
U. S EPA OC-525

Research Triangle Park, N'C 27711 
(919) 541-4159

Dr. Daniel P. Beardsley E2-2
Director, Regulatory Integration Division 

Office of Policy Analysis 
U.S EPA (PM-220)

Washington, DC 2046G

Mr. Paul F. Lynes E2-3

c/o Management of Technology Program

P. 0. Box 1674, Station B
Vanderbilt University

Nashville, TN 37235

(615) 322-3479, 383-8490

Dr. Vaun Newill E2-4

Assistant Administrator

Office of Research and Development

U.S EPA

401 M Street, SW
Washington, X 20460

(202) 382-7675
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Dr. Peter Preuss, Director E2-5

Office of Health & Environmental Assessment 

U.S EPA (RD-689)

401 M Street, SW 

Washington, DG 20460 

(202) 382-7317

Ms. Jane Silber E2-6
Management of Technology Program

P. 0. Box 6188, Station B

Vanderbilt Oliversity

N'ashvill, TN 37225

(615) 222-3479

Dr. Curtis Travis, Director E2-7

Office of Risk Analysis

Health & Safety Research Division

Oak Ridge National Laboratory

P. a Box X
Oak Ridge, TN 37831

(615) 576-2107

Dr. Byung Hvan Qio E2-8

Director-General

Busan Regional Environment Office 

Environment Administration 

365-1, Deok Qieon-Dong 
Buk-ku, Busan 601-81 
Republic of Korea

Dr. Liu Yusheng E2-9
Prof, of Water Enviroamental Institute 

Chinese Research Academy of Environmental Scieces 

Beijuan, Anwai 

Beijing
People’s Republic of Qiina 

(46) 1025
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Group2 - Risk Assessment for Hydrologic Extremes

Japanese Participants

Coordinator

Dr. Masahisa Nakamura Q^h. D.) Hl-1

Associate Head Research Division

Lake Biwa Research Institute Shiga
Prefectural Government
1-10, Lcbidehama, Ghtsu-shi, Shiga-ken 520

TEL 0775-25-4800 FAX 0775-25-4803

Cd¥t?±)

r520 7^PrJ£-^l-i0

TEL C775-2G-42C0 FAX' 0775-25-4803

Reporter of Comissioned Paper

Dr. Takeharu Etoh ®r. Eng.) P2~5

Professor
Dept, of Civil Engineering, Kinki University
3-4-1 Kowakae, Higashi-Osaka 577 

TEL 06-721-2332

zmmis cd=7?±)

tS77 ^gTfJ/J^X3-4-l 

TEL 06-721-2332

Dr. Saburo Ikeda Or. Eng.) Hl-2

Professor

Institute of Socio-Economic Planning 
University of Tsukuba
1-1-1, Tennoudai, Sakura-mura, Tsukuba-gun, 

Ibaraki-ken 305
TEL 0238-53-5380 FAX 0298-53-5070

&35EB (X^f±)

t305
TEL 0298-53-5380 FAX 02SS-53-5G70

Dr. Takeo Kinoshita Ooctor of Science) Hl~3 
Director of the First Research Division 

National Research Center for Disaster Prevention 

l.Tennodai 3, Sakura-mura, Niihari-gun, Ibaraki-ken 

TEL 0298-51-1611
t305

TEL 0298-51-1611

Hl-3 means the paper presented by author 3, Japanese-side
in Group of Risk Assessment for Hydrologic Extremes (HI) ; US-side (H2)
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Dr. Akira Murota (Dr. Eng.)

Professor
Faculty of Engineering, Osaka University 

2-1, Yanada-oka Suita-shi Osaka 565 

TEL 06-877-5111 EXT 4911

Dr. Yoshiteru Murozaki ®r. Eng.)

Associate Professor

Faculty of Engineering, Kobe Ihiversity 
Rokxo-fieigbts, Nada, Kobe 657 

TEL 078-851-1212

Dr. Yoshikazu Nishikawa (Dr. Eng.) 

Professor
Dept, of Electrical Eng. Kyoto University 

Yoshida-Honmach 1, Sakyo Kyoto 606 

TEL 075-752-0624 FA.X 075-751-1576

Dr. Katsuyosbi Isbizaki

Head, Disaster Preparednes section
Disaster Prevention Division, River burea.

Ministry of Construction
2-3-1, Kasumigaseki, Chiyoda-ku, Tokyo

TEL 03-580-4311 EXT 3431

FAX 03-580-2885

Hl-4 m (X^jf±)

m

t565 ^E3r{JmBg£:2-l 
TEL 06-877-5111 EXT 4911

Hl-5 mm CE#Tf±)

t6o/ "cSj
TEL C7S-S£i-1212 

hi-€ sjii - (j^m±)

t606
TEL 075-752-0624 FAX 075-751-1576

hi-?
er

mssm) i

Tl00 m^l55=H^HI2S^2-3-l 

TEL 03-580-4311 EXT 3431 
FAX 03-580-2885

Dr. Kuniyoshi Takeucbi (Ph. D., Dr. Eng.) Hi-fi 

Professor
Dept of Environmental Engineering, Yamanashi Univ.

4 chome, Takeda, Kofu 400
TEL 0552-52-1111 FAX 0552-51-6828

(X^f±)
Iss

t400 ^i^gE4Tg
TEL 0552-52-1111 FAX 0552-51-6828

Mr. Yoshinobu Kido 

Graduate Student 

Osaka University
2-1, Yamadaoka, Suita, Osaka 565 

TEL 06-677-5111 EXT 5269 

FAX 06-677-0178

t565 P^HTpillS£2-l 
TEL 06-877-5111 EXT 5269 

FAX 06-877-0178
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Participants from U. S. and Other Countries 

Coordinator

Reporter of Commissioned Paper

Mr. Eugene Z. Stakhiv H2~l

Research Division
Department of the Army

Institute for Water Resources

Corps of Engineers

Casey Building

Humphreys Engineer Center

Fort Belvoir, VA 22060
(7C3) 355-2468

Dr. Jerry Stedinger P2-6

Department of Environment Engineering

Cornell University

Hollister Hall

Ithaca, NY 14853
(607) 255-2351

Dr. Howard Kunreuther H2~2
Risk & Decision Processes Center

1303 Steinberg Hall—Dietrich Hall

The Wharton School

University of Pennsylvania
Philadelphia, PA 19104-6366

(215) 898-5688, 898-4589

Dr. Eleonora Sabadeil H2~3

National Science Foundation

1800 C Street, NW

Washington, DC 20550
(202) 357-9500

Dr. Evan Vlachos H2-4
Dept, of Sociology and Civil Engineering 

Colorado State University 
Fort Collins, Co 80523 

(303) 491-6089

Prof. Dr. Surin Setamanit H2-5

Director

The Institute of Environmental Research 

Chulalongkom University 

Bangkok 10500 

Thailand
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Group3 - Risk Assessment of Food Additives and Drugs

Japanese Participants 

Coordinator

Dr. Tsutomu N'isbihara (Fh. D.) 

Associate Professor 

Osaka University
Faculty of Pharmaceutical Sciences 

1~5, Yamada-oka, Suita, Osaka 

Japan 555 
IE- 06-577-5111

fi-i * (mm±)
mm
t555 ^SlpillH^l-S 

TEL 06-877-5111

Reporter of Co.-missioned Paper 

Dr. Masami Fujii 01. D.)

Professor
Faculty of Pharmaceutical Sciences 

Kobe Gakuin University 
518 Arise, Igawadani-cho NishiHcu, Kobe 

TEL 078-974-1551 FAX 078-974-5683

Mr. Furaitake Fukutomi <RSci.)

External Technical Affairs Group Manager 

Coca'Cola Gapan) Co. Ltd.
6-3, Shibuya 4 chome, Shibuya-ku, Tokyo 

TEL 03-407-5311 FAX 03-486-1389

t673
TEL 078-974-1551 FAX 974-5683

Fl-2 (E#±)

B&nj: • (^)
T150 K^tffi^Ei*^4Tg6-3 

TEL 03-407-6311 FAX 03-486-1383

Dr. Yuzo Hayashi (D-M. Sci. (Fh. D.)) Fl-3

Department Chief
National Institute of Hygienic Sciences 
1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158 

TEL 03-700-1141 FAX 03-707-6950

t 158^t5t&S^!7±^M 1-18-1 

TEL 03-700-1141 FAX 03-707-6350

Fl~3 means the paper presented by author 3, Japanese-side
in Group of Risk Assessment of Food Additives and Drugs (Fi) ; US-side (F2)
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Mr. Koichiro Hosai Fl-4

General Manager

Food Inspection Center
Nissin Food Products Co, LTD

140-1 Aza-Izeki, Oaza-Shiroomagari, Ritto-cho,

Kurita-gun Shiga Pref. 520-30

TEL 0775-52-4065 FAX 0775-53-0203

y $ —!§Lr;
smizs, m 

t 520-30

TEL 0775-52-4065 FAX 0775-53-0203

Dr. Masaomi Kondo ff’h. D.)

Professor
Osaka University

Faculty of Pharmaceutical Sciences 
1-6, Yamada-oka, Suita, Osaka 555 

TEL 06-877-5111

Fl-5 (S^$±)

e2x

t565 5^57piiiS£:l-5 

TEL 05-677-5111

Dr. Junshi Miyamoto ®r. Sc.) Fl-S (S#^±)

General Manager
Takarazuka Research Center, Sumitomo Chemical Co., Ltd.(£f0

4-2-1, Takatsukasa, Takarazuka t665 5.14-2-1
TEL 0797-85-2001 FAX 0797-73-0161 TEL 0797-85-2001 FAX 0797-73-0161

Dr. Shinsuke Morisawa (Dr. Eng.) Fl-7

Associate Professor
Dept, of Enviroamental and Sanitary Engineering, 

Faculty of Engineering, Kyoto University 
Yoshida-Hoamachi, Sakyo-ku, Kyoto 606 

TEL 075-751-2111 EXT 5155 

FAX 075-761-9376

t 606jRf$7p2L]£l2‘5rEL£2j' 
TEL 075-751-2111 EXT 5155 

FAX 075-761-S376

Mr. Akihiro Tokai

Graduate Student

Osaka University
2-1, Yamadaoka, Suita, Osaka 565

TEL 06-877-5111 EXT 5178

FAX 06-877-0178

t565 5^Erp!i!$£2-l 

TEL 06-877-5111 EXT 5178 
FAX 06-877-0178
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Participants from U.S and Other Countries 

Coordinator

Dr. Elizabeth L Anderson F2~i

President, Clement Associates

9300 Lee Highway
Fairfax, Virginia 22031-1207
(703) 934-3500 '

Repo ter of Conrnissioned Paper
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