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Greetings

We at the Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan, 1990 (Expo
’90) are truly pleased to report the successful completion of all events in 2023, marking the 30th occasion of the International
Cosmos Prize inaugurated by the Expo ’90 Foundation in 1993 with the hope of carrying forward and further developing the
concept of Expo ’90, “The Harmonious Coexistence between Nature and Humankind”.

On behalf of the organizers, I would like to express what an honor and pleasure it was to have been able to host the Inter-
national Cosmos Prize 30th Anniversary Commemorative Assembly and Symposium in the presence of Their Majesties the
Emperor and Empress, and with the participation of several past laureates.

We would like to express our profound gratitude again to all those who have offered their continued support and
cooperation.

Today, we face countless challenges stemming from human activity, including climate change caused by global warming,
air and marine pollution, aquatic contamination and biodiversity loss, as well as conflict and famine. In these trying times,
the philosophy of “coexistence” takes on even greater significance.

Dr. Kristin Shrader-Frechette’s scientific and philosophical approach to environmental justice speaks to relationships with
all of life, a concept that lies at the heart of the International Cosmos Prize’s idea of “The Harmonious Coexistence between
Nature and Humankind,” and is an achievement in research that is indeed a fitting way to mark this milestone year. The ineg-
uitable geographic and temporal distribution of environmental burdens and risks across different ethnicities, socio-economic
groups, political positions and generations poses an enormous challenge, where efforts to achieve environmental justice in
today’s world have tremendous significance at a time when environmental problems have emerged on a global scale.

Once again, we would like to warmly congratulate Dr. Shrader-Frechette as the deserving recipient of the 30th International
Cosmos Prize and offer her our fondest wishes for further success and good health in the future.

This booklet summarizes our foundation’s activities for the 2023 International Cosmos Prize and related events. Due to un-
foreseen circumstances, Dr. Shrader-Frechette was unable to attend the award ceremony but spoke via video. We also received
messages for future generations from guests of honor at the International Cosmos Prize 30th Anniversary Commemorative
Assembly and Symposium. We would be delighted if many people read the messages contained within to gain a better under-
standing of the International Cosmos Prize.

In closing, I would like to take this occasion of the 30th International Cosmos Prize to reiterate my sincere hope for your
continued support and understanding of our commitment to creating a better society by helping us to further promote the

importance of “The Harmonious Coexistence between Nature and Humankind” both in Japan and abroad.

MITARAI Fujio, Chairperson

The Commemorative Foundation for the International

Garden and Greenery Exposition, Osaka, Japan, 1990

International Cosmos Prize for 2023 5



1 I A€ AEBRE

International Cosmos Prize

B D/

IR E AERE

BOBRE

AHEPARLZECTML2036HE &2 [HREABEDIAE] L H)EXPO 00T —<id, IR EOTRTOEMD LD
D, BIUY, ZOEMEREZ LR HHMERE KO DL LTIRL, <HIEAL>EHOILEOHKEZ, ELIAED L) T
ATE=IVTHoT,

COEH)BIEDD ) FOBEDOIzDIZIE, TNTOAEMHRIET 22 k0m oM —M, Adk s Ik E OMEKED
BRMEEZ AT LI LEVEETH L. L L. TOMIHICIE, ZhFETOREOIERTH - 7201, BIGHH T Tk
A5 THo T AN, AR LFECIZ2H LA LETDH 5,

Ferid & T, HERMELD» S OMAEN L HEROEESRZIBE L7z, 2L T, ZOMESTFICBIT 2 BN ERE R
WLAHMAL, ChEBET5 22 ICXo TH LWliEFHOMRZMRE L., ZOMRE AFILEOR) H 5 185 Ldon
LS,

ITFRDOKE, FRIIEGORYMTH S, I ATAEBE L, TOHSLRESE, Ik AHOBHBOICEMLZWE S L
TWwh,

MALWRL & B4 B g CPRGHE3H24H) 12 THIE

6 International Cosmos Prize for 2023



Prize Title

The International Cosmos Prize

Motive of the Prize

The International Cosmos Prize is an annual award presented by the Expo’90 Foundation. Its purpose is to honor those who have, through
their work, applied and realized the ideals which the Foundation strives to preserve.

Expo’90 was an event dedicated to the theme “The Harmonious Coexistence between Nature and Humankind”-how we as human beings
can truly respect and live in harmony with nature. The perspective sought throughout the exposition was one that grasped life on Earth in its
total context and stressed the need to understand our world as single interdependent entity. Exhibitors and organizers emphasized the need to
chart a correct course for Spaceship Earth.

Of vital importance for research conducted now and in the future is the need to understand the character of the interdependent relationship
among all living organisms and the earth. The answers, however, cannot fully be attained with analytical and reductive methods that have served
the mainstream of science to the present. The necessity for new paradigms formed through integrated and inclusive approaches has been realized.

The Commemorative Foundation for Expo’90 realizes the importance of a holistic global perspective and wishes to extend its support to
those dedicated to this approach. Therefore, it has decided to reward the endeavors of researchers and scientists all over the world who have shown
their dedication in this respect, thus giving them the recognition they so greatly deserve. By so doing, not only are the ideals of the Foundation
upheld, but also it is hoped that a new tide of values is promoted and its fruits shared with all of Humankind.

% Established at the 4th meeting of the board of directors on March 24th, 1993.

International Cosmos Prize for 2023 7



Al D5

19904F |2 KB Chifie S M EIBSAE L ik D 13, ARMDSERZ Y, AL 2035425 [HAE AR E oA | 238
A& E LTHESI N, TR L RRICRB SN D GO E R 2 EROUHEZ 7T E— VT 5 [WOLOHEM] T
Holze ZOHZEMAKL, SHITHRIEDL ZLIZL > TANHOBHOWHEIZHF TG L2WESHL, TOBRICEHT S
BT L0 I ACAEBRE AR L,

MACWEL &I R BAm B S CPIRG4E3H24R) 12Tl

(={2Li 357

1.BEOSR
ERRICRBMIN LI EOT RTOEMGEKOMEBRB LIS DMK & Bk E OMEARTE, HE/ERICE L.
WERRIBLE 2> & Z OB E LD D 2 BIRYE, HAEOREAMBIHL X 9 &3 2M5EEE M Il 2 T
HoT. [HREABLDIA] VI HEOBEEBREICLLICHFGFTLLREDOLNL LD,
FROBA2L, DTOREEMT 5,
(1) 0, RITH 2 FETIE R L, BN, MENZHEICI2E - THLZ L,
(2) HERBISIC2 o ERETHD L,
B OB NHRICET 200 TH- T, ¥EELD L Z &,
(3) HEM L MEMIICIIR L, BRINAHTL2 b O%EHTHL I L,
2.ZEEDRE
IAEAERERBERTHT. YHBEAKIIEZEMEHETIE
EEHMBEHIIENNAD S OMBEIC L 2BMEOEREHFEEL. THEHEL EET S,
EBEERERI NSV TSESL 2 IET 5,
3. ZEEDER
FEEE, AML, MR BS5rfbav. L, BUFEHICES,
4. EOAR
AR, FHIE LTUEAE 21317 — 22 RET 5,
ZEHE I, HIRG BEMEOREIE (400040M) 285,
5.%k¥
BHEHAE, BEKIZIT) .
6.BEEE
SZEHEOFLEHE, BLXOINIHET LY YRV L EXBMET 5.

8 International Cosmos Prize for 2023



Prize Objective

The theme of the International Garden and Greenery Exposition, or Expo’'90, held in Osaka, Japan was “The Harmonious Coexistence between
Nature and Humankind”. The international horticulture and garden exposition became a vehicle for exploring and giving substance to this theme.
The flowers and greenery became symbols of the mystery of life and appealed to all who attended that the dignity of Mother Earth be protected.
The Commemorative Foundation for Expo’90 has aspired to perpetuate this fundamental principle by establishing the International Cosmos

Prize for research and work accomplished in accordance with these concepts and themes.

% Established at the 4th meeting of the board of directors on March 24th, 1993.

Contents of the Prize

1. Focus and scope of research to be awarded
The prize will be awarded for research and work that has achieved excellence and is recognized as contributing to a significant understanding
of the relationships among living organisms, the interdependence of life and the global environment, and the common nature integrating these
interrelationships. It should be characterized by a global perspective which tries to illuminate the relationships between diverse phenomena, in
keeping with the concepts and principle of “The Harmonious Coexisetence between Nature and Humankind.”
The following points will be the standards by which the achievements will be evaluated.
(1) The body of achievements should show an inclusive and integrated methodology and approach, in contrast to analytic and reductive methodologies.
(2) The achievements must be based on a global perspective. If the focus is on a particular phenomenon or specific area, it must have universal
significance and applicability.

(3) The achievements should offer a long-term vision which leads to further developments, rather than solutions to limited problems.
2. Selection Process

The Cosmos Prize Committee will oversee the entire selection process and the Foundation Chairman will appoint the Screening Committee
of Experts which is responsible for the examination of the achievements by candidates recommended from Japan and overseas. Based on the
selection of candidates by the Screening Committee of Experts, the Prize Committee will decide on the final recipient.
3. Eligibility

There will be no distinction made as to nationality, race, sex or creed. However, only living persons are eligible to receive the prize.
4. The Award

In principle one prize will be presented per year to an individual or a team. The prizewinner shall be awarded a commendation, a medallion
and a monetary prize of 40 million yen.
5. Recognition

The prize will be awarded at a ceremony held each autumn.
6. Related Events

The recipient of the prize is asked to give a commemorative lecture and participate in a symposium held in his or her honor.

International Cosmos Prize for 2023 9



202342 A E AEBE 2B A
The Prizewinner, 2023

JYVRT AV a4 ¥F—=7Vv ¥y ML Dr. Kristin Shrader-Frechette
TAYS =PIV AKE F—IVEKERE L5807 O’Neill Family Professor Emerita, University of Notre Dame, U. S. A.
FIRE Professional Preparation
19664 YETVRY: WA EE 1966 Xavier University, physics
19674 PFETVRE TP 7Y 7hLyy  F4: 1967 B.A. (summa cum laude), Edgecliff College,
KERESN () Xavier University, mathematics
19724F J—=MVF LR L (BHEA) 1972 Ph.D. University of Notre Dame, Philosophy of Science
19824F AT INVZTREE o IIN—INFH 1982 Post-doc University of California, Santa Barbara,
LR E (BFE) Economics
1983-19844E  AVTANZT REE H U N—NFHK 1983-1984  Post-doc University of California, Santa Barbara,
AR R OKSCHE ) Hydrogeology
1986-19884F- JayRFE WL E (EWES) 1986-1988  Post-doc University of Florida, Biological Sciences
T JEE Appointments
197119734 ToT2u7hLyy ¥R (%) 1971-1973  Assistant Professor, Edgecliff College, Philosophy
1973-19824¢ WACVREE i (B, BRES) 1973-1982  Professor, University of Louisville, Philosophy, Natural Sciences
1982-19844F  HVTANZT REFEFIIN—NFE  HI% 1982-1984  Professor, University of California, Santa Barbara,
(FHAE 3 BRI Philosophy of Science, Environ. Studies
1984-19874F- TJUFRKF EE (e BRES) 1984-1987  Professor, University of Florida, Philosophy, Natural Sciences
1987-19984F  Fi7T)F R HRHIREHER 1987-1998  Distinguished Research Professor, University of South
(@, BIEREE) Florida, Philosophy, Environ. Sciences
1998-20194F  /—MVFLRPE = —VRlkkE  #i% 1998-2019  O'Neill Family Professor, University of Notre Dame,
Tz, EWElE) Philosophy, Biological Sciences
201948-BUfE J—MVF LR A= —VEGHIE  HEEIR 2019-now  O’Neill Family Professor Emerita, University of Notre
G #, EWEe) Dame, Philosophy, Biological Sciences

F73# Select books

1. Tainted: How Philosophy of Science Can Expose Bad Science, New York: Oxford University Press, 2014

2. What Will Work: Fighting Climate Change with Renewable Energy, Not Nuclear Power, New York: Oxford University Press, 2011

3. Taking Action, Saving Lives: Our Duties to Protect Environmental and Public Health, New York: Oxford University Press, 2007

4. Environmental Justice: Creating Equality; Reclaiming Democracy, New York: Oxford University Press, 2002 R TBREEESS: P 727 7 U —OHY | SIEER, 2022
5. Technology and Human Values, coedited with Laura Westra, Savage, MD: Rowman and Littlefield, 1997

6. The Ethics of Scientific Research, Savage, MD: Rowman and Littlefield, 1994

7. Method in Ecology: Strategies for Conservation Problems, coauthored with biologist Earl D. McCoy, Cambridge: Cambridge University Press, 1993

8. Burying Uncertainty: Risk and the Case Against Geological Disposal of Nuclear Waste, Berkeley: University of California Press, 1993

9. Policy for Land: Law and Ethics, coauthored with political scientist Lynton K. Caldwell, Savage, MD: Rowman and Littlefield, 1993

10. Expert Judgment in Assessing Radwaste Risks, Carson City, Nevada: Nuclear Waste Project Office / US Department of Energy, 1992

11. Risk and Rationality, Berkeley: University of California Press, 1991 FBaR : [ER85Y) 2 7 & GBI EEIE— T RBMMOE ] IEFIE, 2007

12. Nuclear Energy and Ethics, edited volume, Geneva: World Council of Churches, 1991

13. Risk Analysis and Scientific Method Methodological Ethical Problems with Evaluating Societal Hazards, Boston: Kluwer, 1985

14. Science Policy; Ethics, and Economic Methodology: Some Problems with Technology Assessment and Environmental-Impact Analysis, Boston: Kluwer, 1984
15. Four Methodological Assumptions in Risk-Cost-Benefit Analysis, Springfield, Virginia: National Technical Information Service, 1983

16. Environmental Ethics, Pacific Grove, California: Boxwood Press, 1981; second edition, 1991 FFFR © [BR¥EOMHEL] RPEEBS, 1993

17. Nuclear Power and Public Policy: Social and Ethical Problems with Fission Technology, Boston: Kluwer, 1980; second edition, 1983
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Reasons for Awarding the Prize

Dr. Kristin Shrader-Frechette is a senior scholar whose research
has explored the diverse relationships between peoples and environ-
ments. Dr. Shrader-Frechette has advanced ground-breaking work
in rational and scientific quantitative risk assessment methodologies,
all while framing her findings through the concept of environmental
justice. In researching the world as it is, Dr. Shrader-Frechette’s re-
search has helped to guide the creation of communities where all are
offered the opportunity to live in healthy environments — the world
as it should be.

Dr. Shrader-Frechette’s ground-breaking research can best be
seen her book Environmental Justice: Creating Equality, Reclaim-
ing Democracy. She has developed quantitative assessments for risk
and damage, leading to assessments that take into account factors
that have not been included in traditional quantitative risk assess-
ments and risk-cost-benefit assessments. These have included the
plurality of risks, geographical and temporal diffusion of realized
damages, ecosystem services and non-market values and resources,
all in support of the well-being and health of people in and across
generations.

In addition to this community-focused research, Dr. Shrader-
Frechette has achieved considerable success in developing methods
that examine hazardous waste management and commercial nuclear
fission in the U.S. Her research demonstrates how environmental
burdens, risks, and vulnerabilities from these industries are inequita-
bly distributed both geographically and temporally across different
ethnicities, socio-economic groups, political positions, and genera-
tions. Dr. Shrader-Frechette’s work continues to assure the social
legitimacy of claims by communities around the world that are de-

manding that these inequalities be rectified.

Dr. Shrader-Frechette continues to voice concern about tech-
nocratic individualism and how those who advocate unsustainable
corporate and individual practices have increased the potential for
ecological risks in the global environmental commons. Throughout
her work, Dr. Shrader-Frechette calls for achieving intergenerational
environmental justice in today’s society where reaching this on a
global scale, community by community, is most urgent.

This year marks the thirtieth time that the International Cos-
mos Prize is being awarded. Dr. Shrader-Frechette’s scientific and
philosophical approach to environmental justice necessarily speaks
to relationships with all of life, through biodiversity, universality,
interdependence, and ecosystem services. As these relationships lie
at the heart of the idea for the International Cosmos Prize, we are
honored today to congratulate Dr. Shrader-Frechette as the deserv-

ing recipient of the 30th International Cosmos Prize.

YAMAGIWA Juichi, Chairperson

International Cosmos Prize Committee

International Cosmos Prize for 2023 13
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Selection Process

1. Call for recommendations

In February of 2023, the International Cosmos Prize Committee
issued a call for recommendations with the deadline of April 14,
2023, to 1,770 recommenders (from Japan: 871, from abroad 56
countries: 899), who were selected by the Screening Committee of

experts and confirmed by the chairperson of the Prize Committee.

2. Number of Nominations for Screening

155 nominations (from 26 countries)
< Number of candidates by Year>

Candidates since 2020: 45

Candidates since 2021: 34

Candidates since 2022: 37

Candidates since 2023: 39
(Following the cancellation of the selection of the final nominee for
2020 due to COVID-19 outbreak, the validity of candidates for
2018-2020 has extended from three to four years.)

< Number of candidates by country >

Japan (40), the United States (39), the United Kingdom (16), Ger-
many (11), Thailand (8), Brazil (6), Australia (5) Canada (5), Bel-
gium (4), the Philippines (3), Slovakia (3), France (2), India (2),
Indonesia (2), South Korea (2), the Netherlands (2), Argentina (1),
Australia (1), China (1), Denmark (1), Israel (1), Kenya (1), Singa-
pore (1), Switzerland (1), Spain (1), Taiwan (1)

* Each dual nationality counts.

3. Selection Process

The International Cosmos Prize Committee met 2 times, and the
International Cosmos Prize Screening Committee of Experts met 3
times to evaluate candidates for the prize. After careful deliberations,
the final nominee was selected at the International Cosmos Prize

Committee on June 16, 2023.

[1st International Cosmos Prize Committee]
January 17, 2023 (Kyoto)
Selected the Chairperson of the International Cosmos Prize
Screening Committee of Experts, discussed the screening Proce-
dure, Nomination Form, Schedule, et al.
[1st International Cosmos Prize Screening Committee of Experts]
May 10, 2023 (Tokyo)
Selected 15 semifinals from 155 candidates.
[2nd International Cosmos Prize Screening Committee of Experts]
May 24, 2023 (Kyoto)
Selected 5 candidates for final screening.
[Joint meeting of the International Cosmos Prize Committee and
the International Cosmos Prize Screening Committee of Experts]
June 16, 2023 (Tokyo)
The report from the Screening Committee of Experts was pro-
duced on the selection process and the members of the 2 Com-
mittees had an opportunity to exchange opinions concerning the
final 5 candidates.
[3rd International Cosmos Prize Screening Committee of Experts]
June 16, 2023 (Tokyo)
Selected the final nominee.
[2nd International Cosmos Prize Committee]
June 16, 2023 (Tokyo)
After careful deliberation submitted by the Screening Committee
of Experts, selected the final nominee of this year’s International

Cosmos Prize.

4. The Board of Directors of the Expo ’90 Foundation
July 12, 2023 (Tokyo)
The board of directors of the Expo *90 Foundation held the meet-
ing and after careful deliberation on the report submitted by the
Cosmos Prize Committee, selected Dr. Kristin Shrader-Frechette as

the winner of this year’s International Cosmos Prize.

International Cosmos Prize for 2023 15
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Introduction of the Prizewinner

Dr. Shrader-Frechette has advanced ground-breaking work in quantitative risk assessment methodologies, all while framing her findings
through the concept of environmental justice. In researching the world as it is, Dr. Shrader-Frechette’s research has helped to guide the creation

of communities where all are offered the opportunity to live in healthy environments — the world as it should be.

Development of quantitative assessments for risk and harm

She has developed quantitative assessments for risk and harm, leading to assessments that take into account factors that have not been in-
cluded in traditional quantitative risk assessments and risk-cost-benefit assessments. These have included the plurality of risks, the geographical
and temporal inequities of pollution-risk burdens, and ecosystem services and non-market values and resources, all in support of the well-being

and health of people in and across generations.

Establishing the social legitimacy of claims by communities around the world

She has achieved considerable success in developing methods that examine hazard-
ous waste management and commercial nuclear fission in 9 different nations. Her re-
search demonstrates how environmental burdens, risks, and vulnerabilities from these
industries are inequitably distributed both geographically and temporally across differ-
ent ethnicities, socio-economic groups, political positions, and generations. Dr. Shrad-
er-Frechette’s work continues to assure the social legitimacy of claims by communities

around the world that are demanding that these inequalities be rectified.

19895, AL dDX LY vV TEES LT TV HDRREFISE
HEDVaL14—=TL Y1y MEL (H)

Dr. Shrader-Frechette, at right on the 1989 photo, speaking to
assembled African representatives in Kinshasa, Congo in 1989

Advocacy for the Global Environment and People in Developing Nations

She continues to voice concern about technocratic individualism and how those who advocate unsustainable corporate and individual prac-
tices have increased the potential for human and ecological risks in the global environmental commons. Throughout her work, Dr. Shrader-
Frechette calls for achieving intergenerational environmental justice in today’s society where reaching this on a global scale, community by

community, is most urgent.

International Cosmos Prize for 2023 17
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On Receiving the International Cosmos Prize

Thanks to committees for awarding me the International Cos-
mos Prize for 2023. T hope to continue seeking the same goal as
Expo ’90 Foundation, The Harmonious Coexistence between Na-
ture and Humankind, by using methods of quantitative risk assess-
ment to expose and help remedy environmental injustice---higher
pollution burdens unjustly imposed on children, future generations,

minorities, and poor people.

What is most important about this award, however, is what oth-

ers made possible, not mainly what I have done.

Yes, I earned an undergraduate degree in mathematics, then
planned to earn a mathematics PhD. Yet after a philosophy profes-
sor nominated me, without my knowledge, for a prestigious Wood-
row Wilson doctoral fellowship, I could not graciously refuse this
award. Thus I earned my PhD in philosophy of science, analysis of
scientific methods. My doctoral dissertation assessed modelling in

information theory, a branch of probability and statistics.

Yes, the US National Science Foundation awarded me three suc-
cessive, competitive post-docs. The first, in economics, trained me
in methods of quantitative risk assessment and risk-cost benefit as-
sessment, so as to better assess environmental impacts. The second
post-doc, in hydrogeology, helped me understand underground-
transport models of stored radioactive and toxic waste. During a
third post-doc, in biological sciences, I spent three years investigat-
ing the human-health, epidemiological, and ecological impacts of

hazardous pollution.

Yes, in 1980 I wrote (what appears to be) the first book or article
« s e . ..
on “ecological justice,” now called environmental justice. I exposed
the heavier pollution and health burdens that children, future gen-
erations, and near-reactor residents bear because of nuclear energy

and radioactive waste.

Yes, by 1985, all over the world I was helping to expose “ecologi-
cal injustice,” or environmental injustice, and to defend quantitative
risk assessment (QRA) as the scientific technique best able to do so.

By 1989 I was making scores of quick, one-suitcase trips. I recall

one rapid 1989 trip that took me first to Sweden, to evaluate its
planned permanent geological storage of radioactive waste; then to
Italy to defend QRA as best able to expose environmental injustices;
and finally to Congo, to reveal health harm from Africans’ accept-
ing hazardous wastes from developed nations and to urge them to
stop these imports, a result finally achieved by the 1991 Bamako

Convention.

Yes, during most of my career, I held joint appointments in phi-
losophy, biological sciences, and environmental sciences. I wrote 17
books, mostly on mathematical, biological, economic, and hydro-
geological methods and on quantitative risk assessment of environ-
mental risks. My work has been translated into and published in 13

languages.

However, what is most important is not these accomplishments,
but what I did not do. I never merited parents who sacrificed, so as
to give us a superior education. I never merited a courageous mother
who showed me how to be a voice for society’s voiceless. I never mer-
ited my Black nonbiological grandmother, Catherine Jackman, a
person who faced daily injustice from nearly all white people around
her, and yet who—with grace and love—raised my white mother as
her own beloved child because my invalid biological grandmother
and struggling grandfather could not do so. I never merited brilliant
secondary-school teachers who nurtured my love of mathematicians
and physics. I never merited French and German ancestors who left

their homeland to give their descendants a better life.

Yet without hundreds of such life-giving people, bestowing these
immeasurable gifts that the Japanese call “on,” I would not be here
today. I dedicate this award to them, especially to Catherine Jack-
man and to my mother, and I pledge to continue this “on” for future

generations.

Kristin Shrader-Frechette
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2023 (30th) International Cosmos Prize was held at Sumitomolife Izumi Hall, Chuo-ku, Osaka City, on
November 8th, 2023.

Some 350 participants attended the event, including distinguished guests from Japan and abroad. At 3:00 p.m., the Ceremony commenced
with to the majestic strains of pipe organ music. Dr. YAMAGIWA Juichi as Chairperson of the International Cosmos Prize Committee and
Dr. SHIRAYAMA Yoshihisa as Chairperson of the Screening Committee of Experts accompanied by Expo’90 Foundation President Mr. SUMI
Kazuo. After that, the hosts introduced the member of their respective committees. The guests of honor took the platform and were introduced
to the audience. They included Dr. IWATSUKI Kunio, 2016 prizewinner, Dr. Felicia Keesing, 2022 prizewinner, Mr. Jason R. Cubas, Consul
General, U.S. Consulate General Osaka-Kobe (on behalf of the U.S. Ambassador to Japan), Mr. ANDO Takashi, Director, Kinki Regional Ag-
ricultural Administration Office (on behalf of Minister, Ministry of Agriculture, Forestry and Fisheries), Mr. NAKAHASHI Soichiro, Director-
General, Urban Administration Department, Kinki Regional Development Bureau, Ministry of Land, Infrastructure, Transport and Tourism
(on behalf of Minister, Ministry of Land, Infrastructure, Transport and Tourism), Ms. MIHARA Touko, Board Member, Department of Urban
and Public Works, Osaka Prefecture (on behalf of Governor, Osaka Prefecture), Mr. HASHIMOTO Hiroshi, Director, Public Works Bureau,
City of Osaka (on behalf of Mayor, Osaka City). After that, Expo’90 Foundation President Mr. SUMI delivered an address on behalf of the host
organization.

Dr. YAMAGIWA as Chairperson of the International Cosmos Prize Committee, described the prizewinner selection process and outlined
the reasons for the Award. On behalf of Dr. Shrader-Frechette, who unfortunately could not attend due to unforeseen circumstances, Consul
General of U.S. Consulate General Osaka-Kobe, Mr. Cubas received the commendation, the supplementary prize from Expo’90 Foundation
President Mr. SUMI and a medal from Dr. YAMAGIWA. On behalf of the guest, the moderator read a congratulatory message from Prime Min-
ister of Japan, Mr. KISHIDA Fumio. And, Mr. Cubas read a congratulatory message from Mr. Rahm Emanuel, the U.S. Ambassador to Japan.

Then introductory video of Dr. Shrader-Frechette and video message from her were presented on the screen.

The ceremony concluded with celebratory musical performances by a violinist, Ms. KAWAI Ikuko and COSMOS ensemble 2023.

Program

15:00 Commencement Introduction of the Host Moderator: Ms. KAKUDO Saeko
Pipe Organist: Ms. KATAGIRI Seiko
Introduction of the Committee Members
Introduction of the Special Guests

Official Greetings Mzr. SUMI Kazuo, President
Reasons for the Award and Introduction of
the Prize Winner Dr. YAMAGIWA Juichi, Prize Committee Chairperson
Presentation of the Award:
Commendation and Monetary Prize, Mzr. SUMI Kazuo, President
Medal, Dr. YAMAGIWA Juichi, Prize Committee Chairperson
* Mr. Jason R. Cubas, Consul General, U.S. Consulate General Osaka-Kobe on behalf of the Prizewinner
Congratulatory Messages Mr. KISHIDA Fumio, Prime Minister of Japan

H. E. Mr. Rahm Emanuel, U.S. Ambassador to Japan
Introduction Video of the Prizewinner
Video Messages from the Prizewinner Dr. Kristin Shrader-Frechette, 2023 Prizewinner
16:10 Celebration event
Celebration Concert Bach: from Brandenburg Concerto
Monti: Czardas

Piazzolla: Libertango etc.
17:00 Conclusion
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Official Greetings

Today marks the 30th time the International Cosmos Prize is
being awarded since its inauguration by Expo *90 Foundation with
the hope of carrying forward and further developing the concept of
the Expo 90, “The Harmonious Coexistence between Nature and
Humankind.”

I would like to express my heartfelt gratitude to all in attendance
today and to the many people who have offered their support and
cooperation over the years for the high acclaim the International
Cosmos Prize has received each year since it was established in 1993,
and for helping us successfully reach this important milestone.

Today, we face countless challenges stemming from humankind
activity, including climate change caused by global warming, air and
marine pollution, aquatic contamination and biodiversity loss. In
these trying times, the concept of “The Harmonious Coexistence
between Nature and Humankind” takes on even greater significance.

Unfortunately, I regretfully announce that this year’s prizewin-
ner, Dr. Kristin Shrader-Frechette, has found that she is unable to
attend today’s ceremony in person due to ill health. We wish her a
speedy recovery.

Environmental justice, Dr. Shrader-Frechette has proceeded,
speaks to relationships with all of life, a concept that lies at the
heart of the International Cosmos Prize’s idea of “The Harmonious
Coexistence between Nature and Humankind,” and is an achieve-
ment in research that is indeed a fitting way to mark this milestone
year. It is a huge challenge that environmental burdens and risks are
inequitably distributed both geographically and temporally across
different ethnicities, socio-economic groups, political positions and
generations, where efforts to achieve environmental justice in today’s
world have tremendous significance at a time when environmental

problems have emerged on a global scale.

It is a great pleasure and honor to congratulate Dr. Shrader-
Frechette today as the deserving recipient of the 30th International
Cosmos Prize.

On the occasion of the 30th International Cosmos Prize, I
would like to conclude my address today by reiterating our com-
mitment to further promoting the importance of “The Harmonious
Coexistence between Nature and Humankind” both in Japan and

abroad, and thank you for your continued cooperation and support.

SUMI Kazuo, President

The Commemorative Foundation for the International
Garden and Greenery Exposition, Osaka, Japan, 1990
November 8, 2023
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Reasons for Awarding the Prize and Introduction of the Prizewinner

I am YAMAGIWA Juichi, Chairperson of the International
Cosmos Prize Committee. I would like to outline the reasons for
awarding the prize and introduction of the prizewinner. The number
of nominations for screening of this year is 155 from 26 countries.
The International Cosmos Prize Screening Committee of Experts
chaired by Dr. SHIRAYAMA Yoshihisa carefully evaluated can-
didates for the prize. After careful deliberation submitted by the
Screening Committee of Experts, the International Cosmos Prize
Committee selected Dr. Kristin Shrader-Frechette as the final nomi-
nee of this year’s International Cosmos Prize.

We had originally planned to introduce Dr. Shrader-Frechette
here, but due to her health condition, she was unable to come to
Japan. We will broadcast a video message from her later.

I will now read out the reasons for the award.

Dr. Kristin Shrader-Frechette is a senior scholar whose research
has explored the diverse relationships between peoples and environ-
ments. Dr. Shrader-Frechette has advanced ground-breaking work
in rational and scientific quantitative risk assessment methodologies,
all while framing her findings through the concept of environmental
justice. In researching the world as it is, Dr. Shrader-Frechette’s re-
search has helped to guide the creation of communities where all are
offered the opportunity to live in healthy environments — the world
as it should be.

Dr. Shrader-Frechette’s ground-breaking research can best be
seen her book Environmental Justice: Creating Equality, Reclaim-
ing Democracy. She has developed quantitative assessments for risk
and damage, leading to assessments that take into account factors
that have not been included in traditional quantitative risk assess-
ments and risk-cost-benefit assessments. These have included the
plurality of risks, geographical and temporal diffusion of realized
damages, ecosystem services and non-market values and resources,
all in support of the well-being and health of people in and across
generations.

In addition to this community-focused research, Dr. Shrader-
Frechette has achieved considerable success in developing methods
that examine hazardous waste management and commercial nuclear
fission in the U.S. Her research demonstrates how environmental
burdens, risks, and vulnerabilities from these industries are inequita-
bly distributed both geographically and temporally across different
ethnicities, socio-economic groups, political positions, and genera-
tions. Dr. Shrader-Frechette’s work continues to assure the social
legitimacy of claims by communities around the world that are de-
manding that these inequalities be rectified.

Dr. Shrader-Frechette continues to voice concern about tech-
nocratic individualism and how those who advocate unsustainable
corporate and individual practices have increased the potential for
ecological risks in the global environmental commons. Throughout
her work, Dr. Shrader-Frechette calls for achieving intergenerational
environmental justice in today’s society where reaching this on a
global scale, community by community, is most urgent.

This year marks the thirtieth time that the International Cos-
mos Prize is being awarded. Dr. Shrader-Frechette’s scientific and
philosophical approach to environmental justice necessarily speaks
to relationships with all of life, through biodiversity, universality,
interdependence, and ecosystem services. As these relationships lie
at the heart of the idea for the International Cosmos Prize, we are
honored today to congratulate Dr. Shrader-Frechette as the deserv-
ing recipient of the 30th International Cosmos Prize.

YAMAGIWA Juichi, Chairperson
International Cosmos Prize Committee
November 8, 2023
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Congratulatory Message from the Prime Minister of Japan

It is an honor to have this opportunity to offer my best wishes at
the 2023 International Cosmos Prize award ceremony today.

First, I would like to extend my heartfelt congratulations on the
30th anniversary of this award, which was established to perpetu-
ate the fundamental philosophy of the International Garden and
Greenery Exposition held in 1990, the “harmonious coexistence
between nature and humankind”.

This year’s laureate, Dr. Kristin Shrader-Frechette, has advanced
the importance of environmental justice through her research, a
concept which aims to rectify inequalities caused by environmental
problems across different ethnicities and generations to create com-
munities where all can live in healthy environments.

Dr. Shrader-Frechette’s ground-breaking work is connected to
the origins of the SDGs to “leave no one behind”. At the UN SDG
Summit in September, I pressed for a return to these origins and

for solidarity to bridge differences in national systems and values,
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and for human dignity to be the core principle bolstering solidarity
throughout the entire global community to achieve the Goals. The
importance of the concept of environmental justice advocated by
Dr. Shrader-Frechette is integral to realizing human dignity.

The Government of Japan will continue to promote the SDGs
in Japan, while contributing to and taking the lead in efforts by the
entire international community to create a world where no one is
left behind.

To conclude, I would like to express my hope that the philoso-
phy of “The Harmonious coexistence between nature and human-
kind” will be perpetuated through the International Cosmos Prize,
and extend my congratulations and best wishes to you in all your
endeavors.

KISHIDA Fumio, Prime Minister of Japan
(Read by the host)
November 8, 2023
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Congratulatory Message from the U.S. Ambassador to Japan

I would like to convey my sincere greetings to all assembled in
Osaka for the 30th International Cosmos Prize Award Ceremony,
and express my congratulations to this year's recipient, Dr. Kristin
Shrader-Frechette.

Dr. Shrader-Frechette's community-focused research on risk as-
sessment in support of environmental justice exemplifies the spirit
of the Cosmos Prize. In 2023, U.S. President Joe Biden passed an
Executive Order on environmental justice in which he called for
“an ambitious approach to environmental justice that is informed
by scientific research [and] high-quality data.” This is exactly what
Dr. Shrader-Frechette is providing through her current research and
previous work on hazardous waste management.

Dr. Shrader-Frechette's pursuit of environmental justice has en-
abled policymakers and community leaders to think how everyone,
everywhere, at all income levels and at all ages can live in a sustain-

able and equitable environment. As President Biden has noted, ev-

ery person has a right to breathe clean air, drink clean water, and live
in a healthy community-now and into the future.

Thank you to the Cosmos Prize Committee for recognizing Dr.
Shrader-Frechette's important contributions to environmental jus-
tice. I know her work will benefit marginalized communities around

the globe.

Rahm Emanuel, the U.S. Ambassador to Japan

(Read by Jason R. Cubas, Consul General, U.S. Consulate
General Osaka-Kobe)

November 8, 2023
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Video Messages from the Prizewinner

For your welcome and generous introduction of my work, thank
you, Mr. MITARAI and Mr. SUMI, Dr. YAMAGIWA and Dr.
SHIRAYAMA. Thank you for being here, previous COSMOS prize
winners, Drs. IWATSUKI, Keesing, and SHIRAYAMA. Thank you
especially to Expo 90 Foundation and the Cosmos Screening Com-
mittee. To all distinguished guests, including representatives of Japa-
nese and United States’ governments, thank you for your messages
and joining us. I am honored to be the 2023 Cosmos Prize winner-
--and to speak briefly about my research and how it promotes the
Expo 90 goal, the “Harmonious coexistence between nature and
humankind."

My research attempts to expose a very old disharmony. Hu-
mans pollute nature, then nature causes disease and death, especially
among the most vulnerable humans. In the 14th century, because of
pollution from human-and-animal waste, rats and fleas carried the
Black Death, the bubonic plague, that killed 25 million people, half
of Medieval Europe. Today, climate change and long-lived hazard-
ous substances are our plagues. Just as the Black Death killed much
larger numbers of children and poor people, 88 percent of global
climate disease and death is borne by children, mostly poor chil-
dren. My research uses quantitative risk assessment (QRA) to expose
and correct the flawed science that supports environmental injustice
(EIJ), that is, higher pollution burdens imposed on children, future
generations and other vulnerable groups.

Yet my research is not only mine. It began because my grandpar-
ents, parents, and teachers taught me what to see. As nature writer
and slavery abolitionist, Thoreau, wrote: “It’s not what you look at
that matters. It’s what you see.”

Nearly a century ago, my grandfather saw Black people facing
racism, so he hired Catherine Jackman, one of the first Black college
graduates in my home state of Kentucky, to run his shop. After his
wife, my grandmother, was stricken with encephalitis, my grand-
father spent long days, working in his shop, bringing my toddler
mother with him. After work, he visited his permanently hospi-
talized wife, and Catherine Jackman cared for my three-year-old
mother. Soon Catherine brought my mother home to live with her
family. My mother became the only White child raised in the Black

community known as Danville, Kentucky’s “Colored Town.”
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On visits to Catherine, my family taught me to see (and use)
“Colored Town’s” backyard, outdoor plumbing and unpaved, dirt
streets. Yet government provided Whites, like us, with indoor
plumbing and paved streets. Because my family taught me to “see”
civil injustice to Blacks, I became able to see environmental injustice.
Their passion for justice, and the inspiration of my 49-year husband,
Maurice, and our two children, Eric and Danielle, made my research
possible. So did the work decades of students and colleagues. I dedi-
cate this award to them, especially to Catherine Jackman.

Children under age 5 face the world’s worst EIJ because they take
in proportionately more air, water, food and pollution than adults.
Yet children have undeveloped detoxification systems. Thus pollu-
tion often causes them to develop abnormally, with permanent dis-
abilities. That's why children under-age-five are 10 percent of global
population, but bear 40 percent of pollution death and disease. Yet,
in three ways, even most developed nations ignore children’s greater
vulnerability to pollution. First, most pollution regulations are de-
signed to protect average adult males, not children. Second, pollut-
ing industries themselves typically perform the only product-safety
tests before they market new toxic chemicals, like pesticides. Third,
even when governments want to protect children, most nations allot
little money to oversee and correct polluters and redevelopers who
perform most toxic-waste cleanups. The resule? Toxic products and
toxic-site cleanups are claimed to be safe, but their required scientific
documents often say the opposite. They often show repeated scien-
tific oversimplifications and misrepresentations: nonrepresentative
sampling, insensitive tests, wrong tests, too-short tests, small sample
sizes, and ignoring uncertainty and sensitivity analyses.

However, I don’t think most people and industries deliberately
violate E]. I think they seck to do right, but somehow choose what
is easier, more profitable, or what pleases their bosses, company
owners, or shareholders.

How do polluters rationalize their actions if they wrongly lobby
government for weak pollution standards? They often use scientific
misrepresentations that underestimate pollution risk, claim regula-
tions are too expensive, or that using their toxins promotes overall
economic good. All these tactics threaten future generations. For

instance, most nations are using deep geological repositories for



high-level nuclear waste. Although this waste remains lethal for up
to one million years, all governments admit the repositories will leak
within several hundred years, harming future people. How do most
nations justify such climate-change and nuclear-waste harm to fu-
ture generations? Often they use market-interest rates to defend a
social-discount rate for pollution costs to future generations. Yet a
typical 6-percent-discount rate gives one pollution death, this year,
the approximately same value as one million pollution deaths, in
roughly 400 years.

Poor people and minorities likewise face EIJ, mainly because
they tend to live closest to polluting sites. Yet because they con-
sume less, per capita, than richer people, they cause much less of
the pollution and waste that disproportionately harm them. As the
Stockholm Environment Institute confirms: The globe’s wealthiest
1 percent of people are responsible for twice the pollution as the
world’s poorest 50 percent.

A final EIJ group is manual laborers. They represent 15 per-
cent of the population, but have 40 percent of cancers---often from
workplace exposures. These exposures are increasing, partly because
of another scientific oversimplification, the compensating-wage dif-
ferential. This is the economics assumption that higher wages jus-
tify allowing higher workplace pollution. Yet there are two main
problems. First, high-pollution jobs typically provide higher wages
only for college-educated, unionized, or skilled workers. The most
vulnerable workers---non-college-educated, nonunionized, or un-
skilled---usually have riskier jobs but no higher wages, and some-
times, lower wages. Second, those who work in high-pollution jobs,
especially with solvents, pesticides, and radiation, often face repro-
ductive harm---giving their children higher rates of cancer, birth de-
fects, and brain disabilities.

Despite massive EIJ, two facts give me hope. First, all over the
world, indigenous and Black mothers and grandmothers, worried
about their children, have spearheaded struggles against EIJ. So
have nongovernmental organizations and thousands of university
environmental-law and environmental-science clinics, mostly staffed
pro-bono by students. Their percentages of won cases beats the bat-
ting average of the world’s best baseball players, even in a nation like

Japan that produces great baseball players. Second, in more than

100 nations, thousands of volunteer “citizen scientists” measure pol-
lution with inexpensive Geiger counters and air-pollution monitors,
all with GPS. Daily they record 66,000 GPS pollution-data points.
This all began because MIT professors founded a nonprofit organi-
zation, Safecast, to provide inexpensive pollution monitors.

Gandhi said: “a nation's greatness is measured by how it treats
its weakest members.” All over the world, mothers, students, non-
governmental organizations, and citizen scientists help raise up the
world’s most vulnerable people. They give me hope, and I trust they

also give you hope.

Kristin Shrader-Frechette
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Front row from right:

Dr. IWATSUKI Kunio, 2016 prizewinner, Dr. Felicia Keesing, 2022 prizewinner, Mr. Jason
R. Cubas, Consul General, U.S. Consulate General Osaka-Kobe (on behalf of the U.S.
Ambassador to Japan), Mr. ANDO Takashi, Director, Kinki Regional Agricultural
Administration Office (on behalf of Minister, Ministry of Agriculture, Forestry and Fisheries)
Back row from right:

Mr. NAKAHASHI Soichiro, Director-General, Urban Administration Department, Kinki
Regional Development Bureau (on behalf of Minister, Ministry of Land, Infrastructure,
Transport and Tourism), Ms. MIHARA Touko, Board Member, Department of Urban and
Public Works, Osaka Prefecture (on behalf of Governor, Osaka Prefecture), Mr.
HASHIMOTO Hiroshi, Director, Public Works Bureau, City of Osaka (on behalf of Mayor,
Osaka City)
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Front left:

Dr. YAMAGIWA Juichi, Chairperson of the International Cosmos Prize Committee, Dr.
SHIRAYAMA Yoshihisa, Chairperson of the Screening Committee of Experts, Mr. SUMI
Kazuo, President of the Foundation
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Mr. SUMI Kazuo, President of the Foundation Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee reads the

reasons for the award
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Mr. Cubas, Consul General, U.S. Consulate General Osaka-Kobe substituted for the Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee, hands the
absent the Prizewinner medal to Mr. Cubas, Consul General, U.S. Consulate General Osaka-Kobe

Mr. SUMI, President of the Foundation, hands the commendation and monetary prize to

Mr. Cubas
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Mr. SUMI, President of the Foundation, Mr. Cubas, Consul General, U.S. Consulate General Osaka-Kobe, Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee
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Mr. Cubas, Consul General, U.S. Consulate General Osaka-Kobe read the Video message from Dr. Shrader-Frechette, 2023 Prizewinner

congratulatory message from the U.S. Ambassador to Japan
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Commemorative Music Performance

HE Performers
JTrAFU > JIIHBF Violin Ms. KAWAI Ikuko
JAXERT Y TI2023 COSMOS Ensemble 2023
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Commendation and Medal

X F N

Dr. Kristin Shrader-Frechette

2023 Imternar

Cosmas Prizee

o

Medal

FHBROFHEL JICE 30T, AL VI EREY U x
FRCICIEEfMimE LTHYO WS/ EEF—7I12LTEBD,
BPRICIE2S AT, B HAOEHE LRI L T T F,

VE

The International Cosmos Prize medal is designed by AWAZU Kiyoshi.
Its design motif is marcasite (white iron pyrite), a type of mineral used
for jewelry in the time of the Ancient Greeks. The medal’s radial shape

resembling a flower reflects the essence of nature’s providence.

Ribbon

HATHREE G L SN TEERM ORI O b % 1
L. W8k TR 2L TV E 9,

HR

The ribbon is made of Nishijin-ori, an exquisite silk fabric from Kyoto.
This bluish purple ribbon—bluish purple having traditionally been con-
sidered to be a noble color in Japan—is lined with gold thread embroidery

on both sides.

Certificate of Commendation

WFERT—IDBELLFRENLITVI TS L -2 EHE L
Ty HEMIZEAYFMT LI AERAEREDA T VE S
L— MZHED AT T ET,

ATV —A

The certificate of commendation consists of an aluminum plate, which
enables beautiful rendering of characters and marks. This certificate fea-
tures an embossed gold-plated brass replica of the International Cosmos

Prize medal.

Medal case

KT HERDEHMN 2 TEEMTHHBEER D IZ, SEELHEE
BT TRLTVwEST, WHNEH 27 S ORBAREM N, 25NV
EEREPNDZEIFLR->TBY., HROLEZ K LSS D
DLLTwET,

This medal case evokes the essence of Japanese culture. Its surface is fin-
ished with urushi lacquer by using Japan’s traditional craftsmanship, and
bears the prizewinner’s name embellished with sprinkled gold powder (the
maki-e technique). The inside of the case is made of natural cherry wood,

and is designed to house the medal and the certificate of commendation.
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Contributions by 2023 Prizewinner

BAESRZILD 5! IYAFAY Va2l f F—=T Lz b
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JEHH L EITE 3, B F, EWICERTHEIWICL T 2R VT Lz, HREAMEOEZEL 2008 S T 0 STRINTEG
2LET,

FEHOE, WELS MO0, BOTHTIZRE V] EELPNIER2EZTVWEAEIENTLE) . ZFLTEFAT:
Hid, ZOTELRRONTFEONV—VDE S VEDDEGTH D [MBAICE X HEOT T AT AN, #IEL. HEHZL] D
BELLEARZETLLE Y

LD Lah o, %L DELED, ZOT-EHMROERN L — VI TWARWE D TT, ZORE. EOETY, REOME
%ﬁ%k%nmﬁ@?%%ﬁﬁ%u\%%%wi%mﬁékk\oib\%E%t%\QEE‘W@%@%\%EE\%LTv4

074 ELEBBARBOBOIDAL) ZE, HEERIRODRL, Lo THIITAE DRI DRV ALIEA) 275
TWET, ORI GEHEEEL L7257, ;bi<rﬂ$ﬁﬁ%ﬁwuf?%fﬁijatfﬂgnfwiﬁo

S OFRTIE, BREEHT I 227 1 P A ERER, WIIRIAD D 5 B4 - BHEANTREDBREEA LS 2 bk £ 72130
IMET 272012l 5 2 D%, ZF LT, BEALERZ LD L7017 b—A—AICTELZ L2 L, BREAIEROBH
BITWET, EEOESMEE [The Lancet] 23S N-BE DTS, BN EROMEN I UI EEELZDOPITRENT
W, SAVRLTWBEDIE, Fa72H D HROFIH O A5, Aﬁ@?%%t%ﬁ@ﬁﬁmk%@t&oftia;5&é®&
5, HKXE ABOMOFFNIKY 2% E WD 2 & TT, [The Lancet] OARRCHELZDSHEIZLINE, ARATCTREICER
BATT ANBREY, ThbbREALERE [ ABRORTCORKOER] T3,

ABEEHT. BEALEZRSITVPIMO EDEHR LY L DOABMORETCEZFI X RITH%2RLTWET, [The Lancet
Planetary Health] (238K X N 7220214E DT LU, SBEAENZ T CTIBE0H AORAIET 25 &R LT E T,

[National Climate Change Vulnerability | FRMBEEET (20184F) KA A —
<https://www.eea.europa.eu/publications/national-climate-change-vulnerability-2018>

1 Copyright © 2024 Kristin Shrader-Frechette. A% % H# 3 2 1H R ) OISR 2. EBRE L RoMEATEMA DB L 020234 3 2 AEBHE IS
FTh Yalb A F—=7L v xy MiLOHFMIL2AENZCRY ., EE, #R 2. ZOoMOEHIEHT Sz, BFRELRoMESone L, 1
HTORSHHIIBEROTERZ LTREEINTVE 20, BROTERIRENZ V. LA LAEYWS, KEOZBIEHED: T, WMNBREDT (EEA) 725, [EEADMEH
Wex AT 2 EH. CE. Gk IZAMENTBY, EEAMS- BROFMTHD EEDLN, D FHOZEERPEM SNV &2 LML LT B -
JEEF % DS, FRTOZHT 2 B CHAMT 52 LA TE S| <eeaeuropacu/en/legal-notice> & W5 Y, §XTOBEBIIEEAIETH2dbDE S5,
1EE A EOBUFEBRHESE OB RICIEENOBHEIC L 2T SLEE S, ZLOBEEPAZET 2720, —fHshTwivy,
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[Elements of Risk Assessment] FXMNERELT (20164F) X4.2 (4t : R Fairman and C. Mead)
<https://www.eea.europa.eu/publications/GH-07-97-595-EN-C2/chapter4h.html>
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<eea.europa.eu/publications/the-plastic-waste-trade-in>
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<eea.europa.eu/en/analysis/indicators/waste-generation-and-decoupling-in-europe>
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[Air Pollution] KKINBREET (GE : Javier Arcinilles)
<www.eea.europa.eu/en/topics/in-depth/air-pollution>
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Stopping Environmental Injustice1 Kristin Shrader-Frechette

My heartfelt thanks to Expo 90 and its Screening Committee for awarding me the 2023 COSMOS Prize for my EIJ research.
You have been extraordinarily generous and kind. Thank you for all you do to build harmony between humans and nature.

Many of us remember times when, as children, our parents told us: “You made this mess, so you must clean it up.” We likely
also learned another part of this childhood fairness rule: to accept responsibility for any harm that we caused others, to apologize
for it, and to make amends for it.

However, many polluters seem not to follow this common-sensical childhood rule. As a result, in all nations the worst industrial
pollution and resulting health harm is borne by the most vulnerable people, those who consume and therefore pollute the least:
children, poor people, manual laborers, indigenous people, and minorities, often Black and Brown people. Their heavier and unfair
pollution burdens, causing worse health harm, are known as “environmental injustice” (EIJ).

This COSMOS commemorative lecture surveys ElJ; its health harm to EIJ communities; how flawed mathematical and scientific
methods often are used to cover up or minimize EIJ; and how each of us can help stop EIJ. A recent analysis in the British medical
journal, the Lancet, shows why such EIJ research is important. The analysis argues that harmony between nature and humans can-
not exist when we humans use nature in ways that are the world’s leading cause of premature human death. As the Lancer authors
put it: unjust, health-harming, human-induced pollution or EIJ “is the single largest driver of premature human mortality.”

Climate change is an illustration of how EIJ causes more premature human mortality than any other cause. A 2021 analysis in
the Lancet Planetary Health showed that climate change already causes 5 million premature global deaths each year.

Front cover infographic from European Environment Agency, National Climate Change Vulnerability, 2018,
<https://www.eea.europa.eu/publications/national-climate-change-vulnerability-2018>

1 Copyright © Copyright © 2024 Kristin Shrader-Frechette. One-time, non-exclusive rights to reproduce this article is granted to Expo '90 Foundation and
International Cosmos Prize 2023. No reproduction, translation, abridgment, or other use is permitted without Dr. Shrader-Frechette's written consent. No
endnotes are shown, given Expo '90 precedent in publishing oral Commemorative Lectures without endnotes. Yet, per US copyright law, all reproductions are
credited to the European Environment Agency (EEA), as EEA says “information, documents and material:--for which the EEA holds the rights of use are
public and may be re-used without prior permission, free of charge, for commercial or non-commercial purposes, provided that the EEA is acknowledged as
the original source of the material and ‘- original meaning is not distorted” <eea.europa.eu/en/legal-notice>. Because most government, journal, etc.
reproductions require prior written permission, often taking months, none are used.
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1. Why is Environmental Injustice (EIJ) Frequently Not Evident?

People do not recognize EIJ for similar reasons that, for more than a half-century, they did not recognize that tobacco prod-
ucts cause health harm---or that fossil-fuel combustion causes climate change. In all three cases, significant numbers of polluters,
manufacturers, and developers have used faulty mathematical and scientific methods that underestimate and misrepresent the harm
caused by EIJ, by cigarettes, and by fossil-fuel combustion.

My students and I have worked globally to help prevent EIJ by using and improving quantitative risk assessment (QRA) of the
health threats posed by various pollutants. To assess whether pollution is disproportionately impacting vulnerable communities,

causing EIJ, typically we

1.1 Conduct air, soil, and water testing or use existing test results to perform QRAs. (Alternatively, we uncover flawed scientific
practices in existing QRAs, then use existing tests to reconduct QRAs in scientifically reliable ways.)

1.2 Provide our QRAs, including any results of our air, water, soil tests, to government authorities and affected EIJ commu-
nities. (Often we also provide these materials to pro-bono university attorneys, assisting affected communities.)

1.3 Publish our QRAs, any test results, and our proposed QRA methodological reforms (in blind-refereed, public-health or

environmental-science journals or government environmental-impact documents).

To conduct our QRAs, we follow four main steps: (i) hazard identification (testing air, soil, and water); (ii) exposure assess-
ment (measuring the magnitude, frequency, duration, and dose-response curves of hazardous exposures; assessing their effects; and
determining affected communities), (iii) risk estimation (using probability, statistics and (i)-(ii) data to determine probabilities, lo-
cations, ranges, distributions of each pollutant’s health harm), and (iv) risk characterization and evaluation (performing benefit-
cost analysis, cost-effectiveness analysis, quality-adjusted-life-year benefit calculations, surveys, etc).
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European Environment Agency, Elements of Risk Assessment, 2016, Fig 4.2 (source: R. Fairman and C. Mead),
<https://www.eea.europa.eu/publications/GH-07-97-595-EN-C2/chapter4h.html >
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2. Typical Environmental Injustice: Wealthy Nations Export Waste to Poorer Nations

A typical EIJ problem on which I have conducted QRAs is wealthy nations shipping hazardous waste to poorer nations that are
unable to manage it. Although this toxics-transfer has massively decreased, regulators have not designated plastics waste as hazard-
ous waste. As a result, its trans-oceanic transport continues. Plastics exposure is widespread, causing cancer, birth defects, hormone
disruption, heart disease, and respiratory problems. Yet plastics never truly degrade, only break into smaller parts that become more
dangerous, the smaller they become. As a result, microplastics contaminate virtually all human blood and lung tissue, plus drinking
water, air, soil, and the oceans, even in Antarctica.

Microplastics engineer Martin Pletz at Austria’s Leoben University calculates that the average human weekly consumes a credit-
card-sized amount of toxic plastics. The European Environment Agency illustrates the pervasiveness of microplastics <cea.curopa.
eu/publications/microplastics-from-textiles-towards-a>:

TRANSPORT BY WIND, RUNOFF, RIVERS,

WASTEWATER, ICE AND OCEAN CURRENTS -

Sea-based sources

SINKS: SOIL, SEDIMENT, COASTLINE, OCEAN WATER, WATER ORGANISMS, FRESHWATER, ICE AND SNOW

Plastics also are major contributors to climate change, both because 99% are made from chemicals sourced from fossil fuels and because
plastics release greenhouse gases when exposed to sunlight. Although the European Environment Agency calculates that plastics waste
is expected to double by 2035 and quadruple by 2050, only about 10% of plastics waste is recyclable only once or twice because any
shredding, melting, and remolding destroys its quality. All plastics waste thus must be permanenty landfilled or incinerated, most of it
after one or two re-uses. Yet incineration releases dioxins, furans, mercury and polychlorinated biphenyls (PCBs), while landfilling allows
microplastics to enter groundwater, thus drinking water, and food-chains.

Trans-oceanic plastic-waste shipments illustrate how wealthy developed nations---net waste exporters-—--dump their waste into poorer,
less-developed countries--—-net waste importers. Because developing nations typically have weaker pollution regulations than developed
countries, more than 90% of exported plastics waste is not recycled but landfilled, open-dumped, or incinerated. For instance, the US
produces the most plastics waste per capita, but ships much of it to nations such as India, Indonesia, and Malaysia.

Also causing EIJ, European Union nations export much of their plastics waste to poorer countries in Asia. The following graph from
the European Environment Agency illustrates this fact <eea.curopa.cu/publications/the-plastic-waste-trade-in>:

58 International Cosmos Prize for 2023



Py
R R
Tosl
Lo )
A5 i narnan
s Ll iy ol Foul)
— e = i J e =
Ching ricoyg Kang o trodoneus  klsleia Dter Tawwani Thadand Turkey e
75
e 8 ® @ @ o
) ¥ L
ey 5
4 i T T T T ¥ t 1 T
Wb moweEd 1 G5E FT0E ira % T ] LR ] T %A 1Ml N WA 15414 L F vl BRL
3K pornes) (10" 1530 RRISOG  NROAIRI 45 N3R9 M INA MoTIe Wemd  ITOGRE 1R RS

3. Misusing Scientific Methods to Try to Justify EIJ

In response, polluters frequently try to justify EIJ by misusing scientific, mathematical, or QRA methods. To help prevent EIJ, my
research exposes these flawed methods and argues for improving QRA methods in three main areas:

(3.1) Reforms in mathematical methods used to quantify risks (eg, I argue for using frequency data, not Bayesian subjective probabili-
ties; statistical-significance testing of only randomized data; and type-2, not type-1 statistical-error minimization in welfare-affecting
risks; see my 1985 and 1991 books);

(3.2) Reforms in biological-sciences methods used to assess risk exposure (eg, I argue for never ignoring---as most assessors do---higher
threats to sensitive populations like children; reproductive or developmental risks; and genetic, epigenetic, gene-expression, and
genomic-instability risks; see my 1993, 2007, 2014 books);

(3.3) Reforms in economics methods used to evaluate risks (eg, I argue for costing distributive impacts, not using only Pareto Optimi-
zation; including opportunity costs of pollution-liability limits; and quantifying market externalities, especially social costs; see my

1983 and 1984 books).

In the case of more developed nations’ exporting their waste to less developed countries, flawed economics methods are widely used to
attempt to justify this practice. For instance, Harvard economist Larry Summers, former US Treasury Secretary and former World Bank
chief economist, claimed that “impeccable” scientific reasoning justifies developed nations’ dumping their dangerous wastes in developing
countries. His argument is that the production and social costs of dumping in the Third World are lower because their citizens have lower
wages, “under-pollution,” and shorter lifespans, thus will die before incoming waste pollutants can cause their deaths.

However, renowned neoclassical economists like Adam Smith and Arthur Pigou argued that government should intervene to cor-
rect the market’s typical imposition of nonmarket costs (like pollution) on innocent poor people. Such interventions include regulations
against, or taxes on, overseas toxic-waste dumping, so that its “costs” are recognized and reduced.

Besides Summers reasoning, other flawed, EIJ-minimizing, economic methods exist. These include using incomplete measures of
pollution-control benefits (such as what victims would pay to avoid contaminants imposed on them) and incomplete measures of pollu-
tion costs (such as valuing an innocent person’s pollution-caused death as the sum of his future earnings).
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Of course, in the 40 years since publication of research on proposed QRA economic reforms, some economists, especially in Europe,
have moved away from the preceding scientifically and ethically flawed defenses of EIJ. Another good sign is that although plastics-waste

production continues to increase, EU waste generation is decreasing relative to GDP, as this European Environment Agency graph reveals
<eea.europa.eu/en/analysis/indicators/waste-generation-and-decoupling-in-europe>:
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4. Those Who Bear the Most EIJ and Health Harm from Pollution Do Not Cause Most Pollution

Nevertheless, many economists continue to argue against government intervention to regulate or tax polluters in ways that help prevent
ElJ. As a result, polluting industries continue to locate where production and social costs, including human lives, are wrongly treated as
cheapest. They locate in low-income regions, especially minority, immigrant, and indigenous communities, often because such communi-
ties have the least socioeconomic and political power to stop disproportionate pollution and EIJ.

Air Pollution, photo from Javier Arcinilles/European Environment Agency, <www.eea.europa.eu/en/topics/in-depth/air-pollution>
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Yet statistically, the poor people globally who bear most pollution and resulting health burdens consume far less, per capita, than
wealthier people. As a result, they are responsible for little of the pollution and medical harm imposed on them.

As the Stockholm Environment Institute confirms: The globe’s wealthiest 1% of people cause twice the greenhouse-gas pollution as the
world’s poorest 50%. Yet 88% of carbon-pollution-caused, climate disease and death is borne by innocent children, mostly poor, Black
or Brown children in developing nations.

5. The Poor, Hurt by EIJ, Include Mostly Minorities, People of Color, and Indigenous People

United Nations Educational, Scientific and Cultural Organization analyses likewise show that indigenous people and people of color
bear higher EIJ, mainly because of continuing discriminatory and racist effects of global European colonialism and slavery. Under the
pretext of “civilizing” non-Europeans, colonial powers often subjected indigenous and nonwhite people to global thefts of their lands,
natural resources, and civil rights; to forced labor or slavery; and to lack of education and property ownership---all of which has limited
their opportunities and contributed to ongoing ethnic prejudice.

In other words, the United Nations confirms that EIJ is partly a multi-generational result of global colonialism, slavery, and racism
that have contributed to ongoing unequal opportunity, wealth, and health of indigenous people and non-white groups. EIJ illustrates
how colonialism has partly caused global inequality. Another illustration is that roughly 84% of global inhabitants are of nonwhite non-
European descent, while 16% are of white European descent, yet these two groups do not hold proportional amounts of global resources
and wealth. Instead, colonial, nonwhite, non-European descendants may have up to 14 times less wealth, per-capita, than their white,
European-descent counterparts have. For instance, of today’s 30 top Forbes-named, global billionaires, 6% are of nonwhite, non-European
descent, while 83% are of white, European descent; none are Black:

Table 1: Global Ethnic Populations Versus Global Billionaires

WSRO Yo | "R AT SRR
ASIANS AND MIDDLE EASTERNERS 61 13

WHITES, EUROPEAN DESCENT 16 83

BLACKS, AFRICAN DESCENT 16

HISPANICS, IBERIAN DESCENT 7 3

Given the partial contributions of colonialism, slavery and racism to ElJ---documented repeatedly in the world’s top three medical
journals (The New England Journal of Medicine, Lancet, and the Journal of the American Medical Association), it is not surprising that
people of color and indigenous people bear disproportionate poverty, thus worse EIJ.  Their comparatively low wages, relative to whites,
a partial effect of ongoing colonial and racist history, are illustrated by 2023 US Department of Labor statistics:

Table 2: US Ethnic Populations Versus US Wages

Whites $54,419 $1.00
Native Americans $41,708 $0.77
Blacks $41,133 $0.76
Latinos $39,666 $0.73

Because of the apparent long-term, negative effects of colonialism, slavery, and racism that partly contribute to EIJ, what have
governments done to alleviate EIJ? Among other efforts, more than 100 nations now require polluters, developers, and manufac-
turers to conduct environmental impact assessments before regulators approve any environment-affecting new project or pollution
releases. Environmental impact assessment includes analysis of all distributive impacts of new projects and pollution, such as EIJ,
assessed partly through QRA.
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6. QRAs Often Have Flawed Science, Such as False-Negative Biases, That Encourage EIJ

Nevertheless, even required environmental impact assessments and QRAs often fail to help stop EIJ. Why? Conducted mostly by those

seeking approval of their pollution impacts, such studies often employ flawed science, mathematics, and QRA.

Typically the flawed science, used to invalidly minimize or deny pollution harm and EIJ, exhibits false-negative biases. False-negative

biases include use of methods, tests, inferences, and practices that wrongly deny the absence of some condition (a negative), such as the

absence of EIJ or the absence of excess pollution risk. Methods likely to generate false negative results include using: the wrong tests; small

samples and short-term tests to assess long-term pollution harm; subjective probabilities rather than harm frequencies to measure risk;

counting only acute, not also long-term pollution fatalities, and so on.

Revealing false-negative biases is especially needed because, as the American Association for the Advancement of Science has demon-

strated, 75% of all non-military scientific or mathematical research, including QRA, is conducted by private interests, usually corporations

or their hired consultants. Yet they have financial conflicts of interest that may drive their scientific or QRA analyses to show false negatives,

the absence of harmful pollution or the absence of EIJ.

Listed in the next table are a few of the easy-to-understand mathematical or scientific “false-negative” biases that routinely appear in

flawed QRAs, mostly conducted by special interests.

Table 3: Easily Understandable Examples of False-Negative Biases in Pollution QRAs

False-Negative Studies
Often Assess or Use

Effects

Some of My Publications
Correct QRAs That Assess

the wrong tests

This error is like using a flash-light to
search for an electron (or EIJ), finding
no electron (or EIJ), then claiming that
the electron (EIJ) does not exist. Given
this false-negative bias, studies can
wrongly deny EIJ or pollution by using
wrong tests to detect it. Wrong tests
cannot reliably detect high pollution or
ElJ, even when it exists, thusunderes-
timate risk, pollution, and EIJ.

(1) global diesel-industry studies of diesel air
pol?ution. One of many ways they err is not
testing: 400 genes that diesel harms; lung in-
stead of blood endpoints; and positive
controls.

(2) 5 nations’ toxic-waste risks. One of many
ways they err is underestimating pollutant
groundwater—tranffort by wrongly using
porous-media models.

small samples and
low-power studies

One cannot reliably find effects that harm
1 in every 1,000 peogle or 10,000 lpeople,
by testing samples of 5 or 60 people.
Samples 100-1000 times larger are re-
quired. Small samples underestimate risk
because they are inadequately sensitive.

(1) global oil industry studies of their air-
pollution harm. Theg/ underestimate risks by
using sample sizes of only 5 subjects.

(2) global chemical company studies of
esticide risk to children. All such studies
30+) seen by the author, to date, have

sample sizes < 60.

short-term tests,
lasting days or weeks

Unless tests last for decades, they neither
detect all cancer, given its 40-year laten-
cies, nor detect alFinstances of pollutant
harm to child neurodevelopment. Instead
detecting such harm requires multiple-
decade screening studies.

(1) 7 developed nations’ studies of high-level
nuclear-waste migration. They err in using
<10-year tests to assess million-year radioac-
tive-waste-transport risks.

(2) Global chemical industry studies of child
neurodevelopmental risks use 2-year tests to
assess harm that can appear over 21 years.

average or point-
estimate risks

Children and the aged, 40% of developed
-nation residents, are sensitive popula-
tions, at the top (or riskiest) tail of health
-risk distributions. Averages and point
estimates ignore such higher risk ranges
and distributions, thus afford vulnerable
people much less pollution protection
than what average people enjoy.

(1) the world’s largest toxic-site redevelop-
er’'s multi-site studies of solvent-waste harm.
They err in giving no risk range or distribu-
tion, despite soil iotspots and children’s 10-
times-higher health risks.

(2) International Atomic Energy Agency ra-
diation-risk studies of evacuees. They often
report Chernobyl, Fukushima, and Three
l\/gle Island average doses, falsely suggesting
no evacuees’ radiation doses were hig%l
enough to cause fatalities.
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False-Negative Studies
Often Assess or Use

Effects

Some of My Publications
Correct QRAs That Assess

subjective probabilities

Assessors estimate risks instead of relyin
on known frequency data and instead o
using uncertainty analyses and sensitivity
analyses to evaluate the quality of their
subjective probabilities.

(1) 50 leading global chemical manufactur-
ers’ studies 0§W0rkers’ vinyl-chloride risk err
by using subjective risk data that contradict
their own worker-risk-frequency data.

(2) the world’s largest toxic-site redeveloper’s
US military-base-toxin studies wrongly use
subjective risk probabilities that contradict
harm frequencies shown in their test data.

extrapolations

If assessors infer pollution levels instead
of using more objective, direct measure-
ments of air, soil, and water, they under-
or overestimate pollution risk. They also
wrongly assume what they must prove
(that tests would confirm their untested
extrapolations).

(1) Nuclear-energy opponents’ (eg, physicist
E. Sternglass’) and proponents’ (eg, physicist
B. Cohen’s) ionizing-radiation studies extra-
polate exposure levels, thus respectively,
over- (under-) estimate risk.

(2) A major international toxic-site remedi-
ator’s multi-site solvent-waste studies extrap-
olate, rather than test, soil-toxin levels, thus
underestimate risk, harm, and EIJ.

mostly “gray” science

Gray science is not published in blind-ref-
ereed journals, as its authors’ (often pol-
luters’) financial conflicts of interest typ-
ically result in scientific biases (false neg-
atives) that cause referees to reject pub%—
cation. Such biases often generate quest-
ionable conclusions, for instance, that
pollutants are less harmful, or cause low-
er exposures, than science demonstrates.

(1) the world’s largest toxic-site redevelo-
per’s, (2) nuclear-energy plants’ throughout
the world, and (3) global chemical manufac-
turers’ multi-site studies often fail in ignor-
ing all or most blind-refereed, publishe
studies. Thus unpublished, non-blind-ref-
ereed, gray studies by (1)-(3) often contradict
scientiéc consensus, thus underestimate risk,
pollution and EIJ.

only acute-fatality
endpoints

Workplace low-dose pollution-exposure
data sﬁow that pollution-caused later fa-
talities usually are 11 times higher than
acute or immediate fatalities. Ignoring
later fatalities (often by conducting short-
term studies) significantly and illegitimac-
ely underestimates risk, harm, and EIJ.

Plant-operator studies of (1) Chernobyl, Fu-
kushima, and Three-Mile-Island core melts
and (2) chemical accidents---eg, India’s 1984
Bhopal, China’s 2005 Jilin, Germany’s 2021
Oppau, and America’s 2023 East Paf«’sstine,
OEio catastrophes---often err in ignoring
long-term deaths, thus underestimate harm.

only cancer endpoints

The same doses of many air pollutants,
pesticides, solvents, etc, cause more pre-
mature illness and death (eg, heart fatal-
ities, birth defects) than cancer does. As-
sessing only cancer deaths from pollution
thus underestimates risk, harm and EIJ.

(1) multinational pesticide, (2) nuclear-ener-
gy, and (3) solvent producers’ studies err in
almost never calcu{)ating how their pollution
causes non-cancer death or chronic disease.
They underestimate EIJ and risks they cause,
including chronic-disease increases’ being
greatest among poor people and minorities
who bear most pollution.
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7. Environmental Injustice to Manual Laborers

One false-negative bias, typical of occupational QRAs, is assessing only annual risk, only from one specific pollutant to which
workers are exposed. However, their real risk is much higher because it includes both past and present exposures to multiple haz-
ards that may behave in a cumulative or synergistic manner.

In assessing only annual risks for single pollutants, workplace QRAs typically underestimate pollution threats because knowing
true risk would require national or international worker-dose registries for all pollutants, which no nation has. For the last 17 years
my public-health publications have argued for such registries, mainly because manual or blue-collar workers are exposed to much
higher, often unknown, levels of contaminants than are members of the public, for reasons to be discussed shortly.

Blue-collar workers also face disproportionate EIJ in high-pollution regions, as these areas typically have lower GDPs, shown
by the following European Environment Agency EU map. Below, white areas have no data; gray areas are non-EU. Darker areas
have the lower GDP; cross-hatched areas have the 20-percent-worst particulate-matter-2.5 pollution, with no safe dose. One can
see that the cross-hatched, highest-pollution areas tend to be in the darker-regions, the lowest-GDP areas <eea.curopa.eu/publica-
tions/unequal-exposure-and-unequal-impacts/ >:

The map above illustrates Okun’s Law in economics, that lower-GDP areas are statistically places of higher unemployment.
Thus lower GDP, higher pollution, and higher unemployment are all correlated. Poor areas, with lower GDD, typically have
higher levels of pollution and higher unemployment, partly because their great needs force residents to accept whatever develop-
ment, jobs, industry, and associated pollution that others impose on them.

The fact of lower higher unemployment and higher pollution is illustrated by the following European Environment Agency
map. Its white areas have no data; gray areas are non-EU. Cross-hatching shows areas with the 20-percent-worst, particulate-
matter-10 pollution, while darker areas show higher long-term unemployment. One can see that the highest pollution tends
to be located in areas with higher long-term unemployment <www.cea.curopa.cu/publications/unequal-exposure-and-unequal-
impacts/>.
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8. Flawed Economic Science Is Used to Allegedly Justify EIJ to Blue-Collar Workers

Faulty science is another reason manual or blue-collar workers typically face worse ElIJ. Governments often misuse an accepted economics
principle, Adam Smith’s compensating wage differential—or “hazard pay”—to illegitimately allow higher pollution levels for manual laborers
than for the public. The rationale behind the principle is that higher wages compensate workers™ higher risks. Moreover, statistical data show
workplace wages increase as risks increase. For instance, in much of the world, workers are allowed to receive 50-times-higher annual doses of
ionizing radiation than members of the public, yet radiation has no safe dose.

However, my 1985 risk-assessment book showed that use of the wage differential is scientifically invalid because (1) it relies on aggregating
diverse wage data for skilled and unskilled, college-educated and uneducated, and unionized and non-unionized wotkers. Yet (2) once one
disaggregates the data, no differential exists for unskilled, non-college-educated, or non-unionized workers, while the differential does exist for
skilled, college-educated, unionized. In addition, (3) virtually no workplace uses of the differential meet Adam Smith’s necessary conditions
for the differential’s economic efficiency, namely, (3.1) that workers alone bear all higher-occupational-hazard risks; (3.2) that workers are fully
informed of all such higher risks; and (3.3) that the market has plentiful, lower-risk, alternative jobs, available to higher-hazard workers.

Unfortunately manual workers often meet none of Adam Smith's three market-efficiency conditions, just listed. Condition (3.3) is not met
because in virtually all high-unemployment locales (like the preceding map’s darker areas), workers have no alternatives to high-hazard jobs. Sim-
ilarly, condition (3.2) is not met because social-science studies show that only unionized workers, roughly 11% or less of the workforce, typically
receive needed workplace-risk information; this means roughly 89% of workers cannot meet condition (3.2) because they lack risk information.

Finally; condition (3.1) is not met because typical parental-workplace exposure to environmental hazards often causes workers’ children to
have birth defects, cancers, or developmental harm to their neurological, cardiovascular, immune, respiratory, or other systems. Thus not only
workers, but their future children (who neither consent to workplace risks nor can avoid them) are often harmed by occupational toxins, es-
pecially asbestos, benzene, 2-bromopropane, carbon monoxide, chloroform, dioxins, ethanol, ethylene glycol ethers, ethylene oxide, fiberglass,
formaldehyde, hexane, ionizing radiation, lead, mercury, methyl acetate, particulate matter, pesticides, petrochemicals, polyaromatic hydro-
carbons, phthalates, polychlorinated biphenyls, and solvents such as tetrachloroethylene, trichloroethylene, toluene, turpentine, and zylene.

Widespread scientific misuses of the compensating wage differential, (1)-(3) preceding, help explain ongoing workplace EIJ. They also
help explain why blue-collar workers represent roughly 15% of the population, but face 40% of all cancers.
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9. Children and EIJ: Flawed Science Is Used to Cover Up Pollutant Harm

While adults are harmed by pollution, on average the same exposures harm children far more because they are growing; have undevel-
oped detoxification mechanisms; and take in more air, water, and food, per kilogram of body weight than do adults. Thus children take
in more pollution and are more sensitive to it, as the following European Environment Agency graphic illustrates <eea.europa.eu/publica-
tions/air-pollution-and-childrens-health>:
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On average, the same pollutant levels harm children, especially children under age 2, 10 times more severely than adults. As a result,
identical air-pollution levels not only cause more child (than adult) sickness and death, but also stop normal child development. Often this
developmental damage is permanent. Yet, because most nations of the world require no 10-times-stricter (than adult) maximum-toxin-
exposure levels, children throughout the world bear much more pollution harm and EIJ.

My research also shows that in the last decade, even after a handful of nations or regions mandated 10-times-stricter toxin protections
for children (eg, the US dictated using an age-dependent-adjustment factor for some genotoxic carcinogens), these mandates have been
insufficient to protect children. Why?

Polluters and toxic-site redevelopers routinely conduct government-required QRAs whose scientific calculations ignore child-protective
regulations because especially at the state or city level, government regulators often are under-funded, under-staffed, under-educated,
under-experienced, and low-level officials. They are no match for top scientist- and attorney-consultants paid by polluters and manufac-
turers. Hence these regulators often fail to enforce child-adjustment factors.
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Even in developed nations, my research shows that most QRAs, conducted by polluters and manufacturers, provide no child-protective
QRAs. Instead, they define pollutant risk as a point-estimate average; provide no risk range and distribution; conduct no randomized sam-
pling, required for assessing statistically significant risk; and ignore pollution’s reproductive and developmental effects on children. Thus
children continue to be hurt most by pollution.

For instance, instead of conducting toxic-site remediation, regulators have allowed one of the most prominent global toxic-site remedia-
tors to outgas (into ambient air and onsite living quarters) trichloroethylene that is 1000 times greater than levels known to cause serious
birth defects and 10,000 times greater than those known to cause child cancer.

Even in children’s classrooms in the West, exposure to pollutants such as carbon-dioxide (CO2)---caused by burning fossil fuels---is
often at levels that can cause cognitive impairments. Children’s cognitive performance decreases by 50 percent at 1400 parts-per-million
(ppm) CO2 (the middle of the yellow band in the following European Environment Agency graph). Yet, during 75 percent of days in the
sample graphed below, CO2 levels in a German classroom reached 1400 ppm and as high as 2,250 ppm <www.eea.curopa.eu/publica-
tions/zero-pollution/health/signals/air>.
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Besides the preceding CO2, children’s neurological damage and IQ losses are caused by many common air pollutants. These include
heavy metals (especially arsenic, cadmium, lead, manganese, mercury), fluorine, hexabromocyclododecane, organophosphate pesticides,
nitrogen and sulfur oxides, particulate matter, PFAS (per-polyfluoralkyls), PBDEs (polybrominated diphenyl ethers), scores of solvents,
and scores of volatile organic compounds. Yet many of these air pollutants, such as particulate matter and nitrogen oxides, mainly caused
by fossil fuels, have no safe dose. Their lowering child IQ also reduces children’s future employment prospects because statistically, child
IQ predicts future adult income.

Yet to my knowledge, no polluter, manufacturer, or developer QRA has included-—-in government-required benefit-cost analyses or
QRAs---cither the lost wages that children will face in later life because of their earlier, IQ-reducing pollution exposures-—-or the economic
costs to the nation of their lower IQ and lower later wages. Such flawed calculations, of course, are financially desirable for polluters because
they falsely minimizes pollution harm, thus needed pollution control.

In summary, EIJ to poor, minority, or indigenous people results in even more EIJ to their children. Why? The EIJ partly causes their
children to face neurological harm, additional EIJ, thus health, career, and wage disadvantages as adults, such as pollution-lowered IQs---all
of which makes children more likely to fall into adult poverty. Allowing EIJ thus perpetuates A VICIOUS CYCLE THAT INCREASES
POVERTY AND ENVIRONMENTAL INJUSTICE in subsequent generations:
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10. Why We Have Duties to Help End EIJ

The EIJ burden is great. Yet there is hope to reduce it. Because we humans are able to help stop ElJ, because our pollution has mostly
harmed innocent people, we should work to stop ElJ, as I argued in my 2007 book, Taking Action, Saving Lives.

A first reason that we educated people in developed nations should attempt to reduce EIJ is that we enjoy more opportunities than
other global inhabitants. We are privileged because of the many unearned, unmerited opportunities gained from the accident of our
living in the developed world. Noblesse Oblige. Our higher positions and unmerited opportunities entail our higher responsibilities to
others, as Homer taught in fifth century BC, and as Pierre Marc Gaston, Duke of Lévis and later, Honoré Balzac, reminded us.

We developed-nation citizens also should work to stop EIJ because of our gratitude or “on” to our parents, grandparents, teachers,
and those who went before us, for all the care and kindness they have given us. We should give to future generations the same unmerited,
unearned gifts that our ancestors have given us, including their protecting us from the worst EIJ.

Second, scientists bear special responsibility for helping to stop EIJ because they have greater ability and education to do so. Yet, as
one of my articles for the US National Academies of Science argued, scientist-consultants (even MIT faculty members, for instance)
who are employed by industrial polluters often give their clients “the best ‘science’ money can buy,” not the most valid, defensible, and
ethical science.

Many scientific consultants to polluters-—like those hired long ago by the tobacco companies to claim that cigarettes were neither
harmful nor addictive---often employ scientific “tricks” and misrepresentations to make pollution or EIJ appear lower or less harmful
than it is. These tricks include the examples given earlier, such as conducting nonrepresentative sampling, incomplete studies, and using
contraindicated tests, methods, or controls.

Third, we developed-nation citizens profit financially and medically, in at least 5 ways, from not attempting to stop EIJ at home and
abroad. Therefore we have duties to alleviate the injustice from which we unfairly benefit:

(1)We in developed nations have caused most climate-change harm, especially to developing countries. Yet despite our resources, we have not
substantially changed our behavior. For instance, fossil fuels now provide 63 percent of Japanese, and 59 percent of United States, electricity.

(2)We in developed countries also impose ElJ in our own nations on children, the poor, and minorities because they live closer to heavily
polluting fossil-fueled, electricity-generating facilities and to massive freeways. We likewise use petroleum that is cheaper because it is the
product of EI] and colonialism imposed on developing peoples in oil-drilling regions in Africa and Latin America.

(3) W in developed nations likewise receive unearned financial benefits, cheaper clothing and textiles, imported mainly from developing
Asian countries that are notorious for child labor, sweatshops, and EIJ. Besides EIJ, the sweatshops cause substantial environmental
harm, as the European Environment Agency (EEA) warns, because textile manufacturing consumes the fifth-highest amount of raw
materials; leads to the fifth-highest greenhouse-gas emissions; and is the largest global employer, after food and housing production.
All the previous harm arises because the average person in developed nations buys more clothing and cheaper clothing than most
people have, as this EEA graph illustrates <cea.curopa.cu/en/topics/in-depth/textiles>:
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(4)Compared to developing countries, we in developed nations also benefit unfairly from our allowing EIJ because we produce significantdy
higher amounts of waste, then truck or ship much of it to the neighborhoods of the poor in our own nations and in less-developed nations,
where its incineration or landfilling causes EIJ.
(5)We in developed nations likewise benefit financially from exploitation of poor or migrant farmworkers who put themselves and their chil-
dren at higher neurological, developmental, and cancer risk by using pesticides. If such workers were better protected from toxic chemicals,
our food costs would rise significantly.

Of course, whatever harms farmworkers also harms land, reduces beneficial soil organisms, decreases sustainable agriculture, and
increases problems in feeding the world amid climate change. Revealing serious pesticide problems, scientists recently took 20,000
samples of EU nations” topsoil, partly assessing agricultural-chemical levels. The following European Environment Agency graph
shows that two EU nations, having among the highest per-capita GDP (about $70,000) also impose the highest pesticides (called
PPP or plant-protection products) on their people; nearly half their topsoil contains more than 10 different pesticides <eea.curopa.
eu/data-and-maps/figures/chart-of-pesticide-incidences-by>:
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In short, the preceding 5 reasons show that we in developed nations have benefitted financially and medically, in undeserved ways, be-
cause of allowing EIJ on more vulnerable people at home and abroad. We should help stop this EIJ that benefits us financially, but causes
harm to innocent other people and to the Earth.

11. How We Can Help End EIJ

How can we help stop the EIJ from which we unfairly benefit financially? Three of the easiest ways are to work to help educate people
about EIJ; to elect political candidates who will work to help end EIJ; and to give our time, talents, and monies to local, national, and in-
ternational environmental nongovernmental organizations that try to stop EIJ, to groups such as Friends of the Earth or Natural Resources
Defense Council.

Non-governmental organizations are critical to stopping EIJ because they are the main force that compensates for scientific, govern-
ment, and market inadequacies in addressing EIJ. Econometric tests likewise confirm the fact that growth in nongovernmental-organi-
zation membership, thus funding, is associated with environmental-justice progress. Such organizations provide the political and eco-
nomic power needed to support scientific studies that document pollutant harm to health; to fund lawsuits to stop ElJ; and to promote
environmental-justice advocacy.
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12. Hope for the Future

Despite great global ElJ, 5 accomplishments give me hope.
First, over the last 30 years, developed nations have greatly reduced their road-transport, fossil-fuel pollutants, as this European Environ-
ment Agency graph reveals <eea.curopa.cu/data-and-maps/figures/emissions-of-pollutants-from-transport-1>:
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Second, we can succeed in reducing EIJ because it is in everyone’s health interest to do so, particularly those of us in developed nations
who face the world’s highest rates of death and injury from nitrogen oxides or NOX, caused mostly by road-transport fossil-fuel combus-
tion. NOX have no apparent safe dose and are highest in wealthy countries, mainly because their citizens can afford to own and use one
or more automobiles.

The following European Environment Agency (EEA) map shows that wealthier European nations, such as Austria, Belgium, Eng-
land, Germany, Italy, Netherlands, and Switzerland (with per capita GDP of about $55,000-$85,000 annually) have much higher levels
of NOX pollution---shown in red, orange, yellow on the map. Poorer, East-European countries, such as Bulgaria, Greece, Hungary,
Poland, Romania, and Slovakia (with per capital GDP of about $34,000-$43,000 annually) have lower NOX pollution---shown mostly
in green on the map. Higher wealthy-nation NOX are noteworthy because NOX levels alone predict non-accident mortality
virtually everywhere on the globe. As a result, higher NOX concentrations show that statistically, wealthier nations areas are
also the proverbial “canaries in the coal mine” of pollution, as this EEA map illustrates <eca.curopa.cu/data-and-maps/figures/spatial-
distribution-of-exposure-to>:
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Of course, environmental-justice communities live closest to major highways and freeways, thus bear the brunt of NOX-and-other-
pollutant-transport risks. Yet because airborne NOX is blown for hundreds of miles and has no safe dose, it can harm those far beyond
city-and-suburb areas where it is most concentrated. This NOX harm should provide an incentive for everyone in developed nations to
work to phase-out fossil fuels, to electrify vehicles, and to stop EIJ.

Third, another hopeful, ElJ-reducing sign is that indigenous and often Black-minority mothers and grandmothers are worried about
their children, thus are spearheading most struggles against EIJ. So are nongovernmental organizations and thousands of university
environmental-law and environmental-science clinics, mostly staffed pro-bono by students. If the poorest and most vulnerable people,
volunteer organizations, and students can do significant work to end EIJ, less vulnerable and wealthier ~ people should be able to accom-
plish even more.

Fourth, we can help stop EIJ by following the example of “citizen scientists” throughout the world. From India to Costa Rica to Ger-
many to Australia, citizen scientists use mobile apps to help scientists track pollution, EIJ, and its harm:

@ The GPS Debris Tracker helps locate and monitor 8 million tons of global-ocean plastics pollution <debristracker.org/>.

@ The GPS FroglD records frog calls, as calling behavior is a biomonitor to track amphibian levels of hormone-disrupting pollutants
<frogid.net.au/>.

@ The GPS Luftdaten Project uses global, per-citizen sensors to collect open, air-pollution data <sensor.community/>.

@ Congo’s Mbendjele Tribe uses open-source GPS Sapelli to map indigenous lands, reveal illegal logging, deter climate harm, thus
reduce EIJ <sapelli.org/>,<esri.com/about/newsroom/arcnews/mapping-indigenous-territories-in-africa/>.

@ More than 5,000 citizen scientists use free Safecast: Drive and inexpensive Geiger counters to daily add 66,000 GPS data Points
to the largest free, web-based, radiation dataset (150 million readings). Post-Fukushima, MIT faculty, with Japan’s Joichi Ito
(President, Chiba Institute of Technology) founded the nonprofit Safecast. <safecast.org/>,<t.ly/9f2eo>.

@ With citizen scientists, Chinese, Finish, Japanese, Jordanian, and Russian scientists verified using an inexpensive GPS-S61 phone
to monitor volatile-organic-compounds, other air pollutants, eg, from toxic-waste sites,<gsmarena.com/cat_s61-9076.php>, <re-

searchportal.helsinki.fi/files/166927433/Motlagh_et_al_Transit_pollution_exposure_monitoring.pdf>.
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Fifth, besides volunteer citizen-scientists, all over the world, great people have inspired us to help stop EIJ. One of them is Elic Wiesel,
a Romanian-born professor, Nobel laureate, and Holocaust survivor of the Auschwitz and Buchenwald concentration camps. He said that
our lives do not belong to us alone, but “to all who need us." Environmental-justice communities need us. Equally important, environ-
mental-justice communities deserve our help because our developed-nation pollution has caused most global EIJ, including premature
human deaths. Our response to the deaths we have caused should be follow the fairness rule of our ancestors, taught by our parents: to
make amends for the harm we have caused. We can begin to make amends by helping to stop EIJ.
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Summary of the Event Proceedings

On November 14, 2023, the International Cosmos Prize 30th Anniversary Commemorative Assembly and Symposium was held at the U
Thant International Conference Hall, United Nations University in the presence of Their Majesties the Emperor and Empress.

Program

Time and date: Tuesday, November 14, 14:00 — 17:10
Venue: U Thant International Conference Hall, United Nations University (Shibuya-ku, Tokyo)
Attendance: 250

Program:

14:00 Commencement Introduction of the Host, and the Special Guests Moderator, Mr. MATSUO Tsuyoshi
Official Greetings Mr. MITARAI Fujio, Chairperson
Address by His Majesty the Emperor
Congratulatory messages Dr. NAKAMURA Keiko, Prize Committee Advisor

Mr. Dimitri Kerkentzes, Secretary General, BIE

History of the 30th International Cosmos Prize Dr. YAMAGIWA Juichi, Prize Committee Chairperson
Video Message from 2023 Prizewinner Dr. Kristin Shrader-Frechette, 2023 Prizewinner
Lecture by the 2009 Prizewinner (Video) Dr. Gretchen C. Daily, 2009 Prizewinner
Lecture by the 2022 Prizewinner Dr. Felicia Keesing, 2022 Prizewinner

15:36 Intermission

15:55 30th Commemorative Lecture Dr. OKI Taikan, Prize Committee of Experts Member
Talk session Dr. IWATSUKI Kunio, 2016 Prizewinner

Dr. Felicia Keesing, 2022 Prizewinner
Dr. SHIRAYAMA Yoshihisa, Member of 2011 Prizewinner
17:10 Conclusion

Host: The Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan, 1990

Supporters: Ministry of Agriculture, Forestry and Fisheries / Ministry of Land, Infrastructure, Transport and Tourism /
Ministry of Education, Culture, Sports, Science and Technology / Ministry of the Environment /

Embassy of the United States of America in Japan
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Official Greetings

Good afternoon, everyone. I am MITARAI Fujio, Chairperson
of Expo ’90. I would like to take this opportunity to say a few words
on behalf of the organizers.

We are pleased and honored to hold the International Cosmos
Prize 30th Anniversary Commemorative Assembly and Symposium
in the presence of Their Majesties the Emperor and Empress of Ja-
pan.

The International Cosmos Prize was inaugurated in the hope of
carrying forward and further developing the International Garden
and Greenery Exposition’s philosophy of “The Harmonious Co-
existence between Nature and Humankind.” The purpose of this
award is to identify and honor the achievements of those who have,
through comprehensive and integrated research methodologies,
shown their dedication to understanding life on Earth in its total
context from a holistic global perspective to cultivate a healthy and
enriched society.

We have had the good fortune of receiving a favorable response
each time we have awarded the International Cosmos Prize. I would
like to take this opportunity to express my sincere gratitude to every-
one here today and to those who have supported us over the years in
reaching this major 30th award milestone.

This year, we will be hosting a lecture and symposium with four
past award winners from a broad spectrum of specialties, including
biology, marine biology, botany, and environmental studies. I be-
lieve that this is a clear indication of the features of the International
Cosmos Prize, which aims to carry forward and further develop the
philosophy of “The Harmonious Coexistence between Nature and
Humankind” from an integrated perspective.

As we celebrate this major milestone of the 30th International
Cosmos Prize, we at Expo 90 would like to take this opportunity
to express our commitment to spreading the message of the impor-
tance of the philosophy of “The Harmonious Coexistence between
Nature and Humankind” both in Japan and around the world in or-
der to realize the creation of an even healthier and enriched society.
We thank you for your continued guidance and support.

In closing, I would like to wish all of you good health and suc-
cess in your future endeavors.

MITARAI Fujio, Chairperson
The Commemorative Foudation for the International
Garden and Greenery Exposition, Osaka, Japan,1990
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Today I am delighted to attend the International Cosmos Prize
30th Anniversary Commemorative Assembly and Symposium.

The International Garden and Greenery Exposition (Expo ‘90)
was held under the basic philosophical idea of “The Harmonious
Coexistence between Nature and Humankind,” were humanity re-
spects and lives in peaceful harmony with nature. The Expo was a
celebration of life, appealing to both life’s mysteries and the dignity
of Mother Earth. The International Cosmos Prize carries forward
and continues to develop the philosophy of Expo ’90, and on this
occasion of the 30th award, I am profoundly moved by the mile-
stone reached thanks to the efforts of so many, including the Expo
’90 Foundation and the International Cosmos Prize Committee.

In recent years, problems affecting people worldwide, such as
climate change due to global warming, and biodiversity loss, have
become more and more serious. Over the past three years or so,
COVID-19 has also had a considerable impact on human society. In
times like this, we must take a broader view as we strive to overcome
these global challenges.

In this context, I would like to congratulate Dr. Kristin Shrader-
Frechette, this year’s laureate in this milestone 30th anniversary, for
her studies on the diverse relationship between the environment and
human beings and for her advocacy of the importance of the con-
cept of environmental justice.

From a global perspective, I believe that the International Cos-
mos Prize, which sustains the philosophy of “The Harmonious Co-
existence between Nature and Humankind,” holds even more sig-
nificance today, 30 years later. I would like to conclude my remarks
with the hope that the International Cosmos Prize will continue
to contribute to the betterment of humankind and help shape the
future of our Earth.
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Congratulatory message from the Advisor,
International Cosmos Prize Committee

I would like to offer my heartfelt congratulations in the presence
of Their Majesties the Emperor and Empress of Japan on the Inter-
national Cosmos Prize 30th Anniversary Commemorative Assembly
and Symposium.

The International Garden and Greenery Exposition was held in
Osaka, Japan in 1990 with the hope that the 21st century would
be a time when everyone would get back in touch with nature, and
gardens and greenery in particular, and live abundant and bountiful
lives. A pillar of this foundation’s activities, the International Cos-
mos Prize was established to carry on and develop this philosophy.

As a member of the Prize Planning and Review Committee, I
have had the opportunity to take part in the selection process for
the first through 22nd awards and to reflect on its significance. It is
a great pleasure for me to be able to celebrate the 30th award with
you today.

As living creatures, humankind is part of nature. Modern soci-
ety, however, has forgotten this, making progress by living apart from
nature and manipulating our natural surroundings as we please. The
International Cosmos Prize is awarded to recognize achievements
in research and activities that seek to have humankind coexist with
nature. Prizewinners come from a wide range of fields, including
biological sciences such as botany, primatology, and ecology; hu-
man studies, such as anthropology and ethnology; and poverty and
development, regional planning, and other activities that seck a way
of life in harmonious coexistence with nature. Prizewinners hail
from diverse regions of the world, and naturally include a number
of women. And yet, each brings with them a holistic view that allows
them to see how everything is connected and the new paths that lie
ahead. It is vitally important to expand this spirit throughout our
world and secure it as the foundations for forging a brighter society,
transcending the problems of climate change, viral pandemics and
even war.

I would like to again offer my congratulations to all those pres-
ent in the wonderful hope that you will continue to watch over and
support the International Cosmos Prize, and I wish you continued
health and success in the future.

NAKAMURA Keiko, Advisor,

International Cosmos Prize Committee
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Congratulatory message from the Secretary General,
Bureau International des Expositions

On behalf of the Bureau International des Expositions, I would
like to offer my warmest and most sincere congratulations to the
Expo 90 Foundation on the occasion of the 30th anniversary of the
International Cosmos Prize.

More than three decades ago, Japan welcomed the world to
Horticultural Expo 1990 Osaka, an extraordinary event that was not
only a beautiful exhibition of gardens and greenery, but also a power-
ful declaration of its theme, “The Harmonious Coexistence between
Nature and Mankind”.The philosophy of Expo 1990 recognises the
well-being of our planet and its inhabitants as being inextricably
linked with the relationship between humanity and its environment.
Having gathered 83 participants and welcomed a record 23 million
visitors, the Expo was a great accomplishment, and its success has
been sustained to this day thanks to the tireless work of the Expo 90
Foundation and its lasting commitment to this philosophy.

By establishing the International Cosmos Prize to perpetuate
and develop the spirit of Expo 1990 Osaka, the Foundation took
a bold initiative; a commitment to continue to support research,
cooperation, innovation and education in favour of greater harmony
between humanity and nature. Named for the cosmos flower and
recalling the Ancient Greek concept of the universe as one orderly
system, the Cosmos Prize supports endeavours that promote the co-
existence of all forms of life on earth.Over the years, this illustrious
prize has honoured and recognised dozens individuals and organisa-
tions that have made significant contributions to science, environ-
mental preservation, and the mitigation of humankind’s impact on
nature.Reflecting its Expo origins, the Prize is an invaluable instru-
ment to maximise the exchange of knowledge in the face of growing
challenges facing the planet.

The BIE is therefore proud to be a longstanding partner of the
Expo 90 Foundation and the International Cosmos Prize. Born
from a remarkable Horticultural Expo and profoundly attached to
the values of the BIE, the Cosmos Prize is not only an enduring
legacy, it is a living commitment that allows for constant evolution.

One example of this, which is dearly important to me, is the
BIE-Cosmos Prize. Created ahead of Specialised Expo 2008 Zara-
goza, this award was established as a result of the shared vision of the
BIE and the Expo 90 Foundation. Highlighting the value of har-
monious coexistence, the BIE Cosmos Prize promotes and supports
successful citizen projects that embody the theme of each Expo. This
iteration of the prize has supported beneficial community initiatives
from all over the world, extending even further the reach and impact
of the legacy of Expo 1990 Osaka.

Through these prizes, the Expo 90 Foundation has ensured that
in the years that have passed since the Expo closed, those with im-
pactful and life-changing ideas are given a greater platform and have
the chance to make their positive impact even wider.As we celebrate
the 30th anniversary of the International Cosmos Prize, let us renew
our dedication to this noble cause and reaffirm our shared commit-
ment to the spirit and philosophy of Expo 1990 Osaka. May this
spirit endure and continue to transform our relationship with our
planet.

Dimitri S. Kerkentzes, Secretary General
Bureau International des Expositions (BIE)

International Cosmos Prize for 2023 79



JZERERR
ERBDDE  YIUKI DA

8 LERNEIATRELNCIEEERRS

5

=i BEEERFEY - 2> NERERHES
The venue, U Thant International Conference Hall, United Nations University

REMTHZ & RESEMBET ZERE
Address by His Majesty the Emperor His Majesty the Emperor and Empress

80 International Cosmos Prize for 2023



&)
2016 ESHEEMIMBIEL
2022FEREETIUIT - x-L L UtEL

From left:
Dr. IWATSUKI Kunio, 2016 Prizewinner
Dr. Felicia Keesing, 2022 Prizewinner
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The Distinguished guests and Hosts

From right:

Dr. NAKAMURA Keiko, Prize Committee Advisor

Dr. YAMAGIWA Juichi, Prize Committee Chairperson

Dr. SHIRAYAMA Yoshihisa, Prize Screening Committee of Experts
Chairperson / Member of 2011 Prizewinner

Dr. OKI Taikan, Prize Screening Committee of Experts Member

Mr. MITARAI Fujio, Expo '90 Foundation Chairperson

Mr. SUMI Kazuo, Expo '90 Foundation President

FEERE  HIFAELAGSS ME  PHETFIXEXEREES SRR
Official Greetings: Mr. MITARAI Fujio, Expo '90 Foundation Chairperson Congratulatory message: Dr. NAKAMURA Keiko, Prize Committee Advisor
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Congratulatory message: Mr. Dimitri Kerkentzes, Secretary General, Bureau
International des Expositions (BIE)
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History of the 30 th International Cosmos Prize: Dr. YAMAGIWA Juichi, Prize
Committee Chairperson
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Video Message from 2023 Prizewinner, Dr. Kristin Shrader-Frechette
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Lecture by the 2022 Prizewinner, Dr. Felicia Keesing
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Lecture by the 2009 Prizewinner, Dr. Gretchen C. Daily

JAXEXEREIORREZEE  AARIXEXEREEEEMZEREE
30 th Commemorative Lecture of the International Cosmos Prize: Dr. OKI Taikan,
Prize Screening Committee of Experts Member
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Talk session
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Dr. SHIRAYAMA Yoshihisa, Prize Screening Committee
of Experts Chairperson / Member of 2011 Prizewinner
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Dr. Felicia Keesing, 2022 Prizewinner
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Dr. IWATSUKI Kunio, 2016 Prizewinner
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1993 (Ist) Prizewinner

Sir Ghillean Prance
Director, Royal Botanic Gardens, Kew, U.K.

A leading researcher on tropical plants centering on those of
the Amazon basin of South America, Dr. Prance advocates
and works with botanists across the globe on his Flora-on-the-
Earth Project to establish a comprehensive record of the earth’s
vegetation in the form of a database.
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1994 (2nd) Prizewinner

Dy Jacques Frangois Barrau (deceased)

Professor, Paris National Museum of Natural History, France

Dr. Barrau has conducted ethnobiological studies on nature
and the life styles of people in the Pacific Ocean. His results
have afforded unique insights into the relationship between

human beings and food from a global perspective.
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1995 (3rd) Prizewinner

Dr. KIRA Tatuo (deceased)
Professor Emeritus, Osaka City University, Japan

On the basis of his quantitative research on plants' organic pro-
duction, Dr. KIRA has established“Production Ecology”. He
has also played a leading role in conducting field studies of the

ecosystem in tropical rainforests in Southeast Asia.

19964F (554l]) ZHH

JVa—Y =R Tx 55—t

KE WA ARG SRR E

A05EIZh2 ), MR TE T T 2 TAEIY LR
LB 2T, [Ty T - ARgEATE] [
ARV F ] I LS L OFE T T AT O
FEREE MO,

1996 (4th) Prizewinner

Dr. George Beals Schaller
Director of Science, The Wildlife Conservation Society, U.S.A.

Dr. Schaller has been conducting field research on the ecol-
ogy and behavior of various wild animals in all parts of the
world, and has written many books including“The Mountain

Gorilla?and“The Last Panda.”
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1997 (5th) Prizewinner
Dr. Richard Dawkins
Professor, Oxford University, U.K.

Dr. Dawkins challenged the conventional view of biology with
a bold hypothesis he put forward in his 1976 book, “The Self-

ish Gene”, offering a new view on biological evolution.




19984F (Gi6k) ZEH#H

VxLF AL AV - ¥4 TEY FHEL

KE AV TV T RFERY VB AREIR

PR AR ZET 5 —J, 304EICh) =2 —
Fo7OBHREZITV, TS ZRIZ, NEHORER
MR EHMR Lo — 7 RESRERR LT,

1998 (6th) Prizewinner
Dr. Jared Mason Diamond
Professor, University of California at Los Angeles, U.S.A.

Dr. Diamond has made remarkable achievements in physiol-
ogy. He has been organizing field expeditions to New Guinea
and has employed the results of this fieldwork to restructure his
unique studies of the evolution of human societies.
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Professor and Director Emeritus, Kunming Institute of Botany, Chinese Academy of Sciences, China

Dr. Wu is based in China where he is engaged in research on
flora in East Asia. He took on a leading role in editing and pub-
lishing the “Flora of China” which describes all known plant
species in China.
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2000 (8th) Prizewinner
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Producer, Naturalist, Zoologist, U.K.

Sir David is a pioneer of wildlife documentary films. With his
excellent films of various creatures and plants, he has told many
people throughout the world about the nature of life for more
than fifty years .
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Professor, Massachusetts Institute of Technology, U.S.A.
Based on the principle, “Cities must not conflict with nature, it
is possible to build cities that exists as part of nature”, she pro-
poses measures to develop cities while maintaining harmony
with nature.
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2002 (10th) Prizewinner

The Charles Darwin Research Station

The Charles Darwin Research Station has carried out diverse
activities. These include research into both terrestrial and
marine life forms and ecosystems on the Galapagos Islands,
activities more directly related to conservation of the islands’
nature, as well as environmental education for local residents
and worldwide information dissemination regarding the situ-
ation on the islands.
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2003 (11th) Prizewinner

Dy, Peter Hamilton Raven

Director, Missouri Botanical Garden, U.S.A.

Dr. Raven has pioneered the conservation of biodiversity, of-
fering his approach on issues concerning life on earth from a
global perspective and making significant contributions toward
promoting the co-existence of nature and human beings in
both theoretical and practical terms.
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2004 (12th) Prizewinner
Prof. Julia Carabias Lillo

Professor, National Autonomous University of Mexico, Mexico

Professor Carabias has always considered global environmental
issues from the perspective of developing countries. She has
achieved excellent results in resolving difficult challenges un-
der different conditions, through the implementation of pro-
grams based on thorough fieldwork with a multidisciplinary
approach.
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2005 (13th) Prizewinner
Dr. Daniel Pauly

Professor and Director, Fisheries Centre, University of British Columbia, Canada

Pursuing his comprehensive studies of the relationship between
fishing and marine ecosystems, Dr. Pauly has made outstand-
ing achievements in the field of research into marine ecosys-
tems and resources, including the development of scientific
models to enable both marine ecosystem conservation and
sustainable resource use of fisheries.
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2006 (14th) Prizewinner

Dr. Raman Sukumar

Professor, Centre for Ecological Sciences, Indian Institute of Science, India

A strong advocate of preserving biodiversity and the environ-
ment, Dr. Sukumar has done pioneering research on the eco-
logical relationship between elephants and humans, and on
resolving the conflict between them, making him an interna-
tionally recognized expert on the coexistence of wildlife and
humans.
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2007 (15th) Prizewinner

Dr. Georgina Mary Mace (deceased)
Profesor of Conservation Science and Director of NERC Centre for Popularion Biology, Imperial Colleg, London, UK.

Dr.Mace played a significant role in the creation of scientific

criteria for the identification and classification of threatened
species.She has also contributed to the conservation of species

and biodiversity.
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2008 (16th) Prizewinner

Dy. Phan Nguyen Hong

Professor Emeritus, Hanoi National University of Education, Vietnam

Dr. Phan has been involved in comprehensive scientific re-
search in Vietnam, where war and overdevelopment have had a
devastating impact on its mangrove ecosystem. He has made a

major contribution to the restoration of the mangrove forests.
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2009 (17th) Prizewinner

Dr. Gretchen Cara Daily
Professor, Stanford University, U.S.A.

Dr. Daily has provided us with a comprehensive picture of the
value of biodiversity-based ecosystem services. She has made a
vital contribution to international initiatives such as the U.N.
Millennium Ecosystem Assessment, and played a leading role
in launching the “Natural Capital Project,” which is a result of
the fusion of ecology and economics.
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2010 (18th) Prizewinner

Dr. Estella Bergere Leopold 11
Professor Emeritus, Department of Biology, University of Washington, U.S.A.

As a palynologist and wilderness advocate, Dr. Estella Leopold
has made tremendous achievements by inheriting and further
developing the Land Ethic philosophy, which was initiated by
her father, Aldo Leopold (1887-1948), as well as by dissemi-
nating the idea to many places in the United States.
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2011 (19th) Prizewinner

The Scientific Steering Committee of the Census of Marine Life

The Scientific Steering Committee of the Census of Marine Life
(CoML) provided overall governance to the CoML, a grand global
project. The objective of the Census was to survey and analyze
changes from past to present in marine life biodiversity, distribu-
tion and abundance, and to compile the resultant data into a com-
prehensive database called the “Ocean Biogeographic Information
System (OBIS),” to be used in forecasting the future of marine life.
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2012 (20th) Prizewinner
Dr. Edward Osborne Wilson (deceased)

Pellegrino University Research Professor Emeritus at Harvard, U.S.A.

Dr. Wilson has accomplished outstanding achievements in his
research into the natural history of ants and ethology. He has
focused his scientific perspective and experience on helping to
illuminate the human circumstance, including human origins,
human nature and human interactions.
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2013 (21th) Prizewinner
Dr. Robert Treat Paine (deceased)

Professor Emeritus of Zoology, University of Washington, U.S.A.

Dr. Paine has demonstrated, through explicit field experiments,
that predators play essential roles in the stable maintenance of
biotic communities. His concept of the “keystone species” has

had a great impact on our understanding of biodiversity.
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2014 (22th) Prizewinner
Dy. Philippe Descola

Professor, the College de France, France

Dr. Descola, a distinguished anthropologist, has conducted rigorous el-
dwork among the indigenous Achuar people living in Amazonia, South
America, highlighting their view of nature and activities in interacting
with the natural environment. On the basis of his findings, Dr. Descola
has developed a philosophical concept and proposed the “anthropology
of nature”, which considers nature and culture in an integrated manner.
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2015 (23th) Prizewinner
Dr. Johan Rockstrom

Executive Director, Stockholm Resilience Centre, Sweden

Dr. Rockstrém cautioned that we have reached a saturation
point in terms of human pressures on the Earth. System, and
that if we let these anthropogenic pressures continue increasing
to cross the thresholds or tipping points defined as “planetary
boundaries”, there is a risk of irreversible and abrupt enviro-
mental change.
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2016 (24th) Prizewinner
Dr. INATSUKI Kunio

Professor emerius, The Uiversity of Tokyos Director emeritus, Museum of Nature and Human Activties, Hyogo, Japan

Dr. IWATSUKI has developed systematics of ferns and other
plants, by establishing a research method to clarify the inter-

relationship among diverse life forms living on the earth in an
integrated manner. He has also made a tremendous contribu-
tion to biodiversity preservation, primarily in Asia.
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2017 (25th) Prizewinner

Dr. Jane Goodall
Founder, Jane Goodall Institute, U.K.
Dr. Goodall has been studying wild chimpanzees since 1960 so as

to paint a fuller picture of chimpanzees. She has conducted aores-
tation programs to provide habitats for chimpanzees, and an envi-
ronmental educational project. She began Roots & Shoots, envi-
ronmental learning program by young people. More than 150,000
groups are actively working in 99 countries under this program.
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2018 (26th) Prizewinner

Dr. Augustin Berque

Director of studies at the EHESS (Ecole des Hautes Erudes en Sciences Sociales), France

Profoundly inspired by Fado, authored by WATSU]JI Tetsuro,
and by further elaborating, deepening and evolving concept of
Fiado, Dr. Berque organized a new academic discipline called
“mésologie.” Moreover, based on the theoretical results of mé-
sologie, he proposed a theory about the subjecthood of nature.
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2019 (27th) Prizewinner
Prof- Stuart L. Pimm
Doris Duke Professor of Conservation Ecology, Duke University, USA

Prof. Pimm has established the theoretical basis for under-
standing the complexities of food webs, the speed of species
extinction and other such factors critical to the conservation
of ecological habitats worldwide. And, he has established the
non-profit foundation to take this work on conservation sci-

ence into practical application by supporting local groups.
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In 2020, the International Cosmos Prize was cancelled due to the impacts of COVID-19.
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2021 (28th) Prizewinner
Dr. Peter Bellwood

Emeritus Professor, Australian National University, Australia

Dr. Bellwood has been exploring the process of agricultural
dispersal from a global viewpoint, while studying human life
in Oceania and Southeast Asia during the Neolithic Age as
his main research theme. He has proposed the “early farming
dispersal hypothesis” based on interdisciplinary research in ar-
chaeology, linguistics and human biology.
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2022 (29th) Prizewinner

Dr. Felicia Keesing

David and Rosalie Rose Distinguished Professor of Science, Mathematics, and Computing, Bard College, USA
Dr. Keesing clarified the relationship between the biodiversity
and the zoonotic pathogens though her practical research and
provided scientific suggestions for thinking about what The
Harmonious Coexistence between Nature and Humankind
should be like in the post-COVID-19 era.
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International Cosmos Prize Committee

(20234£10 H BiAE)

Chairperson

Dr. YAMAGIWA Juichi

Vice-Chairperson Dr. NAKANISHI Tomoko

Member

4

4

4

4

4

4

4

4

Advisor

90
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4

4

Dr. AKIMICHI Tomoya
Dr. ASASHIMA Makoto
Dr. IKEUCHI Satoru

Dr. SHIRAYAMA Yoshihisa
Dr. NISHIZAWA Naoko
Dr. HAYASHI Yoshihiro
Dr. YOKOHARI Makoto
Dr. WASHITANI Izumi
Dr. WADA Eitaro

Dr. IWATSUKI Kunio
Dr. OIKE Kazuo

Director General, Research Institute for Humanity and Nature
Professor Emeritus, The University of Tokyo

Director General, Fujisan World Heritage Center

Research Professor, Teikyo University

Professor Emeritus, The Graduate University for Advanced Studies
Professor Emeritus, Kyoto University

President, Ishikawa Prefectural University

Professor Emeritus, The University of Tokyo

Professor, School of Engineering, The University of Tokyo
Professor Emeritus, The University of Tokyo

Professor Emeritus, Kyoto University

Professor Emeritus, The University of Tokyo

Chairman and President, University of Shizuoka

(as of October, 2023)

Dr. KISHIMOTO Tadamitsu Project Professor, Immunology Frontier Research Center, Osaka University

Dr. NAKAMURA Keiko

International Cosmos Prize for 2023

Honorary Director, JT Biohistory Research Hall
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International Cosmos Prize Screening Committee of Experts

Chairperson
Vice-Chairperson
Member

P

P

Va

Y

V

V

4

Dr. SHIRAYAMA Yoshihisa
Dr. IKEYA Kazunobu

Dr. OKI Taikan

Dr. Monte CASSIM

Dr. SAKURA Osamu

Ms. TAKAMURA Yukari
Ms. TSUJI Atsuko

Dr. FUKAMACHI Katsue
Dr. YUMOTO Takakazu
Dr. YOKOYAMA Jun

(as of October, 2023)

Professor Emeritus, Kyoto University

Professor, National Museum of Ethnology

Professor, School of Engineering, The University of Tokyo

President, Akita International University

Professor, Interfaculty Initiative in Information Studies, The University of Tokyo
Professor, Institute for Future Initiatives, The University of Tokyo

Project Professor, Chubu University

Associate Professor, Graduate School of Global Environmental Studies, Kyoto University
Professor Emeritus, Kyoto University

Professor, Faculty of Science, Yamagata University
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Major Activities

BRI Commendation Projects

I AEAFBRE
EBRAE L R OEESD [BRE AR EDOIAJE V) BGEHIK - ERESE D70, ZOHEITH - 72ERNNOBEN -5
WHREBZHZ LTI,

International Cosmos Prize

To carry on and further develop the philosophy of “The Harmonious Coexistence between Nature and Humankind” presented at the Interna-
tional Garden and Greenery Exposition, Osaka, Japan, 1990 (Expo ’90), the International Cosmos Prize recognizes outstanding research activi-
ties and achievements both in Japan and abroad that are in line with this philosophy.

2022F%EE JxVUIT - Fx—-TrEL 2021 EREE E—42— - ~N)yy NEL 20196%EE XFa7—b-L- ELHFR
2022 Prizewinner Dr. Felicia Keesing 2021 Prizewinner Dr. Peter Bellwood 2019 Prizewinner Prof. Stuart L. Pimm

BIEZ A EAHE
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£

The BIE-Cosmos Prize

‘The BIE-Cosmos Prize was created in 2008 by Expo "90 Foundation and Bureau International
des Expositions (BIE) to commend at each future World and Specialized Expo a citizen’s proj-

ect that contributes to innovation of the time and social progress.

2020FBIEIX EXEIRERX (K31 FH18)
2020 BIE Cosmos Prize Award Ceremony
(Expo 2020 Dubai)
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National Flower City Development Contest

The National Flower Town Development Competition was established on the occasion of the International Garden and Greenery Exposition,
Osaka, Japan (Expo ’90) to promote the building of a nation abloom with flowers and greenery. As a member of the “Flower City Development
Contest Council,” we recognize and publicize exceptional flower town planning activities in Japan with the aim of helping these efforts become
increasingly more popular and take root across the country.

SRR RE R B [ 22 R LB SRR REE
Minister of Agriculture, Forestry and Fisheries Award Minister of Land, Infrastructure, Transport and Tourism Award ~ Minister of Education, Culture, Sports,
Science and Technology Award

. e Tl : P
SllEF JKEEE FRAMARTEER BEET -BEL - T8 Yz RTAL R VAR
(BBRIBEH) (REEMA) (R R 4am ) (BE Z FEEHT) (RERER 452 R TH)
TORIYAMA Junko MIZUTA Susumu Noma Oike Park Flower School = TAKASHIMA Takako, Naohiro, Makinohara Municipal Hagima
Chizuru Primary School

Bl - gk Subsidy and Cooperative Projects

AETH H AR BB K
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Subsidy Project
We run a subsidy project to support research and surveys and other activities/events that contribute to continuing, further developing, and rais-
ing awareness about the philosophy of Expo ’90.

1

W/ b ARBEE - REX Y b7 -0 GREWR) REFEFEHEAAMERFIR—VHR (FETES) HEFEFEENEA Green Fields ({EEEENZ1ER)
Kanagawa Dragonfly Research and Conservation Network NPO Shirakami Nature School in Hitsumori NPO Green Fields
(Research and surveys) (Other activities / events) (Aid recovery and reconstruction efforts in disaster-stricken areas)
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Awareness-Raising Project

We provide cooperation to Osaka Urban Greening Fair, Hanaranman (full-blown blossoms),
and other events held in Osaka, a host city of Expo *90, while participating in the planning of
and co-hosting the Osaka Landscape Award. And we hold various symposiums and cooperative
projects with other organizations to carry on and further develop the philosophy of Expo 90
Foundation.

In addition, we serve as the secretariat for the “Cherry Blossoms at the Expo 2025” to raise

expectations and momentum the Expo 2025 Osaka, Kansai, Japan.

Awareness-Raising and International Exchange Project

2023 #EVDEB I E TEIEREE R

[1000RE SCENES|

SaRE

2023 Osaka Landscape Award, the Expo '90
Foundation Chairperson Prize “1OOORE SCENES”

WEFEARER
28T F)—
MAKINO Tomitaro
Stamp Rally

[T & D#2025]
“Cherry Blossoms at the
Expo 2025”
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Public Relations and Awareness-Raising Tools

We publish the periodical “KOSMOS” to disseminate ideas on harmo-
nious co-existence, as well as “Read about the International Cosmos
Prize in Manga” to make the achievements of the prizewinners of the
International Cosmos Prize more accessible, and “The History and Fu-
ture of the Five Parks in Kansai” to mark the 150th anniversary of the
establishment of the urban park system.

1&¥REE [KOSMOS]
Periodical magazine
“KOSMOS”
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“Read about the Interna-

tional Cosmos Prize in

Manga”

“Dr. Raman Sukumar”

© YAMASHITA Akane

i ARG EHIE
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[BIFESE DFESE & KK
Booklet Commemorating
the 150th Anniversary of
the Establishment of
Public Parks in Japan
“The History and Future of
the Five Parks in Kansai”
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Projects to Educate the Next Generation B :;

We dispatch lecturers to elementary schools and post the content of = -

lectures on our YouTube channel “Hanahaku Channel.” We also run a SEERE IR A DR R

Video production and biological research contest for high school stu- [0 E%|BFE  Project o dispatch lecturers to elementary schools

dents in Japan. (BH#x 1 7+ —RTE)

Video production and bio-
logical research contest
for high school students
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International Exchange Project

We cooperated with the Japanese government in exhibiting and conducted an international
symposium at the International Horticultural Exposition 2019, Beijing, China.

We also cooperated with the government exhibit at the International Horticultural Exposition
in Almere, the Netherlands and the International Horticultural Exposition 2023, Doha, Qatar.

K—NEREZEESIC S5 BRBIFAOLERN
Cooperating with the Japanese government in ex-
hibiting at the International Horticultural Exposition
2023, Doha, Qatar.

AT - RN AR T Survey and Data-Collection Projects
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Research and Surveys on Biodiversity and other similar subjects

We collect information and data regarding subjects such as conservation of biodiversity, wild-
life habitats and their protection, which facilitates a continuation of the Expo’90 philosophy.
The outputs have been widely disseminated through our booklet “Learning from plant species

HEYVT—~ANELUDES LEED in FEH~
“Tour to Yoshino” to learn about life with forests and

indigenous to Japan — The scheme of nature and wisdom of coexistence”. And we also conduct people

"Tour to Yoshino" to learn about the Expo '90 philosophy.
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Chairperson

Mr. MITARAI Fujio
President

Mr. SUMI Kazuo
Executive Director

Mr. KATAYAMA Hiroaki
Director

Dr. SHIBATA Michio
Director

Dr. TAKEUCHI Kazuhiko
Director

Ms. HONMA Kazue
Director

Dr. MORIMOTO Yukihiro
Director

Mr. WADA Shinya
Auditor

Mr. KITAYAMA Ryoichi
Auditor

Mr. SAKIMOTO Toshiki

Council Members

Honorary Chairperson, Nippon Keidanren

Chairman and Representative Director, Group CEQ, Hankyu Hanshin Holdings,Inc.
Full-time

Professor Emeritus, The University of Tokyo
President, Institute for Global Environmental Strategies
Adpvisor, Ujishi city Park Public Corporation
Professor Emeritus, Kyoto University

Chairperson, Japan Landscape Contractors Association
Certified Public Accountant

President, KANSAI*OSAKA 21st Century Association
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Mr. OGURI Kunio

Dr. KINDA Akihiro

Ms. SATO Yumiko

Mr. TAKAHASHI Toru
Mr. TAKETOSHI Makoto
Mr. TORII Shingo

Dr. DOI Motoaki

Mr. HATA Koichi

Ms. HAYASHI Rie

Ms. MASAKI Keiko

Dr. MASUDA Noboru
Mr. MATSUSHITA Masayuki
Mr. MORIOKA Takekazu

Advisors / Counselors

President, Japan Seed Association of Important Agricultural Products for the Region
Professor Emeritus, Kyoto University

Professor, Faculty of regional development studies, Otemon Gakuin University
Deputy Mayor, Osaka Municipal Government

Former Vice-Minister of Land, Infrastructure and Transport
Chairperson, Osaka Chamber of Commerce and Industry
Professor Emeritus, Kyoto University

Advisor, The Japan Home Garden Association

Executive Director, Japan Broadcasting Corporation (Director of Osaka Station)
Advisor, The City Planning Institute of Japan KANSAI
Professor Emeritus, Osaka Prefecture University
President, K. MATSUSHITA FOUNDATION

Vice Governor, Osaka Prefectural Government
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Adyvisor

Mr. IMAI Takashi
Adyvisor

Mr. NAKAGAWA Kazuo
Adyvisor

Mr. MAKINO Toru
Adyvisor

Mr. MITSUI Yasuhisa
Counselor

Mr. AOKI Yasuyuki
Counselor

Mr. SASAKI Masamine
Counselor

Ms. SUMA Katsue

Counselor

Dr. NAKAMURA Keiko
Counselor

Mr. HATANAKA Takaharu
Counselor

Mr. HATANO Yoshio

Counselor

Mr. Louis Sato

Honorary Chairperson, Nippon Keidanren
Chairperson, Japan-Korea Friendship Association of Osaka
Supreme Advisor, ling Co., Ltd

Distinguished professor, National Graduate Institute for Policy Studies
Director, Toyojoshi Senior High School

Advisor, National Museum of Nature and Science
Newscaster / Journalist

Honorary Director, JT Biohistory Research Hall
Representative of a board of directors, PRESERVED FLOWER COUNCIL JAPAN
Honorary President, Gakushuin School Corporation

Architect
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