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Greetings

We at the Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan, 1990, are
truly pleased to report the successful completion of all of the 2022 (29th) International Cosmos Prize award events, thanks
to your kind support and cooperation.

This year’s laureate of the International Cosmos Prize was Dr. Felicia Keesing. For many years, she has been exploring the
relationship between biodiversity and infectious diseases, which is a very timely research subject at the present time. Dr. Kees-
ing has conducted field studies in Kenya and the United States, as well as pursuing experimental research in the laboratory.
Through these activities, she has demonstrated that ecosystems with high biodiversity have an effect that can reduce infection
risk, thereby proving that biodiversity is of vital importance to humanity. Moreover, Dr. Keesing has been devoting consid-
erable effort to promoting “open science” and providing education to students and ordinary citizens, while raising public
awareness of biodiversity conservation. The achievements she has steadily accomplished give us invaluable suggestions for
confronting the COVID-19 pandemic.

Once again, we would like to cordially congratulate Dr. Keesing on winning the prize, and offer her our fondest wishes for
her further success and good health in the future.

This document summarizes our foundation’s activities for the 2022 International Cosmos Prize awarding and related events.
We were particularly delighted to be able to hold the award ceremony after a three-year interval, and were even privileged by
the company of Dr. Peter Bellwood, the 2021 prizewinner, and Dr. IWATSUKI Kunio, the 2016 prizewinner. We would be
delighted if many people find this report helpful in further deepening their understanding of the prize.

In closing, please let me reiterate our profound gratitude to all those who have cooperated with us so generously in various
ways, thereby enabling us to successfully present the 2022 International Cosmos Prize. In 2023, we will mark the milestone

of the 30th anniversary of the prize. Your continued support and cooperation would be greatly appreciated.

MITARAI Fujio, Chairperson

The Commemorative Foundation for the International

Garden and Greenery Exposition, Osaka, Japan, 1990

International Cosmos Prize for 2022 5
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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.
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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 2022 9
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20124F-BifE Bk

F 733 Select book

Dr. Felicia Keesing
David and Rosalie Rose Distinguished Professor of Science, Math-
ematics, and Computing, Bard College, U. S. A.

Professional Preparation

1987 B. Sc., Stanford University
1997 Ph. D. in Integrative Biology, University of California at
Berkeley

Appointments

1997-2000  Assistant Professor of Biology, Siena College
2000-2003  Assistant Professor of Biology, Bard College
2003-2012  Associate Professor of Biology, Bard College

2012-now  Current Position

Ostfeld, R.S., E Keesing, and V. T. Eviner, editors. 2008.
Infectious Disease Ecology: Effects of Ecosystems on Disease and of Disease on Ecosystems. Princeton University Press.
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Reasons for Awarding the Prize

Dr. Felicia Keesing is an ecologist who has studied the relation-
ship between the biodiversity of species that comprise a natural
ecosystem and the risk that zoonotic pathogens residing in the eco-
system may be transmitted to human society, based on findings of
research studies implemented in a variety of fields.

The recent global pandemic of the novel coronavirus (COV-
ID-19) has brought unprecedented chaos to human society, tremen-
dously impacting our lives and the economy. Having experienced
this health crisis on a global scale, we have come to realize the ne-
cessity of radically reconsidering the ideal state of the relationship
between humans and wildlife. However, Dr. Keesing has pointed
out since early on that the threats of emerging and re-emerging in-
fectious diseases will rise if species diversity declines in natural eco-
systems.

To explore the relationship between biodiversity conservation
and the spread of zoonotic pathogens, Dr. Keesing has conducted
field studies in African savanna regions and the northeastern United
States, including New York State, as well as pursuing experimental
research in the laboratory. By continuing these activities over a long
period of time, she has clarified the aforementioned relationship,
even taking into account ecological mechanisms of interspecific
pathogen transmission. She has positively demonstrated that while
ecosystems with high species diversity can be a breeding ground of
various pathogens, the overall risk of infection transmission to hu-
mans and other non-natural host species often decreases in these
ecosystems, due to the presence of many species that are resistant
to infection with certain pathogens. This is because the growth and
spread of these pathogens is inhibited, causing their density to re-
main low (diluted). In addition, she has shown that when humans
enter a natural ecosystem, generally the number of large mammals
will decline, leading to an increase in the population density of small
mammals (rodents, Carnivora, etc.), and that, since these animals
serve as abundant hosts for zoonoses, the rate of zoonotic transmis-

sion to humans will increase.

Thus far, Dr. Keesing has consistently insisted that there is no
single universal method for defining the scope of biodiversity to be
conserved and determining its univocal efficacy. Rather than seeking
such a single solution, she believes that researchers should meticu-
lously investigate the complex relationships between multiple fac-
tors—such as the infection mechanisms, habitat characteristics, and
ecological affinity of pathogens. She holds the opinion that only by
doing so can they find a solution based on a new perspective and
scientific rigor, in order to answer the question, “Why do we need
to conserve biodiversity?” in a manner that is tailored to individual
regions.

Meanwhile, she has been vigorously working to promote “open
science,” which allows experts and non-experts alike to more easily
access scientific papers and data on research findings. Furthermore,
together with her colleagues, Dr. Keesing has formed a network to
provide education to young researchers, ranging from junior and
senior high school students to college undergraduates and gradu-
ates. Such interactions between Dr. Keesing and students as well as
ordinary citizens are of great social significance.

The series of research results achieved by Dr. Keesing are based
on an interdisciplinary approach that includes the fields of ecology,
public health, and other disciplines, and the results and her methods
are in accord with the purpose of the International Cosmos Prize,
which seeks to illuminate the interrelationships among all life forms.
These achievements are also extremely meaningful in charting the
future course toward realizing “The Harmonious Coexistence be-
tween Nature and Humankind,” and are expected to provide pro-
found suggestions for the establishment of the “New Normal,”
which is required in the post-COVID-19 era.

As stated above, her outstanding accomplishments make Dr. Fe-
licia Keesing truly deserving of being a laureate of the International

Cosmos Prize.

OIKE Kazuo, Chairperson

International Cosmos Prize Committee

International Cosmos Prize for 2022 13



B DRERE

1. HEREARBAR D 78 35 I OV HE T D 52 Hi
BEEMEHATEEL, X EAFBEZRBREOKH
T 72N R WS D & 202242 A L HE AR IR
16991F (FEIP — 85714, #EYk — 842k, HA % &redd57 [ (¥
RlaaF w7 4V A JEYE S &N X 2B & Z 51k E
<)) mHEEL, ﬂiMﬂBH@W@T%E%ﬁHHH
72o F 720 WA OEY ORI RCIRIEDFEA LT 7z
LS, WA DL50FIFTET A — LV TH RN L7,

2. BEXNG
20194E581, 20204E4514, 202143414, 20224371
ARH1741E (287 ElD & OHEHE)
20204F DRI HRE T a T 7 A )V A EBHE DR
RgRRIE L2 & &2, 20184FE ~20204F I HEEE X
NIl F ORE B % ED SLHUEIZEE L 72,
(EBIMBEAR 2 FO
HA& 56). 7204 (4. 4 ¥) A (14). ¥4 (12).
=AU 7 B). AFF @A), TIIIV (4). AXRA
v (3. N¥— (3), #HE 3). ¥4 (3), Aunk7y
(2 A4 A2 2. 41 ¥F Q. AV FA¥T (2), ¥ ¥
HR=N 2), HHE 2), 5% 2). F9 2). r=
7 2, 749EY (D. £ ATV (1), TVESFV
D, 7AVFTF ), FLxFx (D). A H)— (1),
Fa=Y7 (D). @779 (1)

3. RHADIME
ZH&%Z20, #EHMEESZ3MBEMEL, HELR
ORI, 20224E6 H 27T H 2 B EfliE 2 I L7z,
(B ERE&] 2022452H2H (A v 54 )
20224F a0 A A EBREEE HM TR R OB, HEEK
HIRDER, 275 Va— Vi BIlonTibabel,
[FE1mLRE HMZE &) 20224E5H9H (REl, ¥ 51 )
20224E D ZE MR E R BHEMIZOVT, FEIKA Y
V==V 7 &2 iTw, IR E2RAZ ) —= v T OMG
ELTRAL

14 International Cosmos Prize for 2022

[sE2mls 2 H M EEA] 2022455 H24H (U8, A > 54 )
BIRAZ ) —= v ZCRIEN 1DV T,
DOMAER OBE 70, 2 G NERE LT, &0
FLFHIERPDOT,
[(BZA% - BLEMBEASGHAR] 202246 H27H
(3, v 4 V)
HIBERFICOWTHEBRAERIIHME L, BER
BRESZT7,
[ZE3mEEHMEE A %%@Mﬂﬁ]ﬁﬁ&??ﬁ%ﬂ
B IERSIF IS DWW TR #EE 247\ 85 0 REAN 72
ﬁﬁ&omf@ﬁ@%%:mmﬁw Hiewig ) %
HE L7z
[F2mERHAR] 2022456 H27H (Hul, v 54 )
BEHMBERP LM ENZEEMHEICOWTHEE
LR OMER, 20224 2 E ElE & e LTz

W

=D

4. R Z OB

20224E7H20H  (BHI)
ERAE L koM E S AHFERIE, T 2T AEE
TREOWME 2T, HEOME, 7207 - F—
UL A20220F 0 AE AEBESEEZ L LTHREL
720



Selection Process

1. Call for recommendations

In March of 2022, the International Cosmos Prize Committee
issued a call for recommendations with the deadline of April 15,
2022, to 1,699 recommenders (from Japan: 857, from abroad 49
countries: 842), who were selected by the Screening Committee of

experts and confirmed by the chairperson of the Prize Committee.

2. Number of Nominations for Screening

174 nominations (from 28 countries)
< Number of candidates by Year>

Candidates since 2019: 58

Candidates since 2020: 45

Candidates since 2021: 34

Candidates since 2022: 37
(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 (56), the United States (41), the United Kingdom (14), Ger-
many (12), Australia (5) Canada (4), Brazil (4), Spain (3), Belgium
(3), South Korea (3), Thailand (3), Slovakia (2), Switzerland (2),
India (2), Indonesia (2), Singapore (2), China (2), the Netherlands
(2), Chile (2), Kenya (2), the Philippines (1), Israel (1), Argentina
(1), Ireland (1), Kyrgyz Republic (1), Hungary (1), Republic of Tu-
nisia(1), South Africa(1)

3. Selection Process

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

Cosmos Prize Committee on June 27, 2022.

[1st International Cosmos Prize Committee]
February 2, 2022 (Online)
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 9, 2022 (Tokyo, Online)
Selected 15 semifinals from 174 candidates.
[2nd International Cosmos Prize Screening Committee of Experts]
May 24, 2022 (Kyoto, Online)
Selected 5 candidates for final screening.
[Joint meeting of the International Cosmos Prize Committee and
the International Cosmos Prize Screening Committee of Experts]
June 27, 2022 (Tokyo, Online)
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 27, 2022 (Tokyo, Online)
Selected the final nominee.
[2nd International Cosmos Prize Committee]
June 27, 2022 (Tokyo, Online)
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 20, 2022 (Tokyo)

The board of directors of the Expo *90 Foundation held the
meeting and after careful deliberation on the report submitted by
the Cosmos Prize Committee, selected Dr. Felicia Keesing as the

winner of this year’s International Cosmos Prize.

International Cosmos Prize for 2022 15
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To explore the relationship between biodiversity conservation and the spread of zoonotic pathogens, Dr. Keesing has conducted field studies in

African savanna regions and the northeastern United States, including New York State, as well as pursuing experimental research in the labora-
tory. By continuing these activities over a long period of time, she has clarified the aforementioned relationship, even taking into account eco-

logical mechanisms of interspecific pathogen transmission.

- Dilution effect
She has positively demonstrated that while ecosystems with high species diversity can be a breeding ground of various pathogens, the overall
risk of infection transmission to humans and other non-natural host species often decreases in these ecosystems, due to the presence of many
species that are resistant to infection with certain pathogens. This is because the growth and spread of these pathogens is inhibited, causing

their density to remain low (diluted).
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- Relationship between small mammals and infectious disease risk
She has shown that when humans enter a natural ecosystem, gener-
ally the number of large mammals will decline, leading to an increase
in the population density of small mammals (rodents, Carnivora,
etc.), and that, since these animals serve as abundant hosts for zoono-

ses, the rate of zoonotic transmission to humans will increase.

[F =AU R]DOHEEE & L TOFEE

Activities as a promoter of open science

AEUHILIR &NRIHILE & ORERRENRT (F=7HhRHEZ 1 FETE. 1995%F)
Survey of interactions between large mammals and small mammals in Laikipia County, central Kenya,
1995.
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She has been vigorously working to promote “open science,” which al-
lows experts and non-experts alike to more easily access scientific pa-
pers and data on research findings. Furthermore, together with her
colleagues, Dr. Keesing has formed a network to provide education to
young researchers, ranging from junior and senior high school stu-
dents to college undergraduates and graduates. Such interactions be-
tween Dr. Keesing and students as well as ordinary citizens are of great

social significance.

N— FREZEDREEOHF
With colleagues at Bard College
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On Receiving the International Cosmos Prize

I am honored to receive the International Cosmos Prize for 2022.
The purpose of this prize and the activities of the EXPO *90 Foun-
dation focus on “The Harmonious Coexistence between Nature and
Humankind”. I can imagine no more important topic.

I am in many ways an unlikely recipient of this prize. I came
to the study of biology comparatively late, and I did not intend to
spend my life doing research, even when I was in graduate school.
Further, I have spent my career at a small college rather than a big
university. But these unusual circumstances have also been a great
benefit. Working closely with undergraduate students has been an
ongoing source of inspiration. Perhaps most importantly, as I watch
my students, and my children, grapple with the realities of the world
they are inheriting, I am acutely aware of the stakes of the choices
we are making.

I gained my first real immersion in scientific research studying
how Kenyan savannas function when large charismatic mammals
— like zebras, elephants, and giraffes — are gone. That work revealed
that in the absence of large mammals, small mammals like rodents
become much more abundant, leading to other impacts. For ex-
ample, abundant rodents can consume entire cohorts of baby Acacia
trees, leading to potential desertification. Rodents also attract ven-
omous snakes, and harbor fleas that can transmit diseases to people.
This work showed some of the ways that people living in savannas
benefit from large mammals. Since then, my Kenyan and American
collaborators and I have identified environmental, economic, and
social benefits that can accrue when people, livestock, and wildlife
share the same landscapes.

In the United States, my colleagues and I have studied how
biodiversity affects the emergence and transmission of pathogens,
particularly pathogens that cause diseases in humans. Our work on
Lyme disease, a common vector-borne disease of people in many
parts of the world, has shown that the ticks that transmit the Lyme
pathogen to people are less likely to be dangerous if they come from
a habitat with high biodiversity. This occurs because the animals
most likely to infect ticks thrive when biodiversity declines. High
natural biodiversity, then, is protecting us from infection because
the presence of diversity dilutes the impact of dangerous species that
thrive when diversity declines. Dilution effects like these are now

known to occur for many diseases of humans, wildlife, and plants,

and they provide a tangible and immediate benefit arising from the
conservation of biodiversity.

The past few years have made links between biodiversity and dis-
ease more relevant than ever before, as our planet’s human popula-
tion grapples with the ongoing ravages of the COVID-19 pandemic.
The world we have spent decades creating — a world dominated by
human habitats with little room for nature — is also a world in which
the species most likely to transmit pathogens to us are surging, while
those most likely to protect us from pathogens are going extinct. In
my country, we have also seen how misinformation — about masks
and vaccines and treatments — can disrupt not only our ability to
prevent infections, but the very social and civic fabric of our country
itself. Recognizing these links between civic engagement and sci-
ence, my colleagues at Bard College and I are pioneering new ways
of teaching science literacy, particularly to college students. The
stakes are high.

In a hopeful way, I choose to remember that the early months of
the pandemic showed us how readily we could change our behavior
when we needed to, and just how much innovation was possible and
how quickly.

I am so grateful to receive the International Cosmos Prize. I will

spend the rest of my career in pursuit of its spirit.

Felicia Keesing
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2022 (29th) International Cosmos Prize was held at Sumitomolife Izumi Hall, Chuo-ku, Osaka City, on
November 9th, 2022.

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. OIKE Kazuo as Chairperson of the International Cosmos Prize Committee and Dr. SHI-
RAYAMA Yoshihisa as Chairperson of the Screening Committee of Experts accompanied by Expo’90 Foundation Chairperson Mr. MITARAI
Fujio. 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. Peter Bellwood. 2021 prizewinner, Mr. James Hathaway, Consul
for Political and Economic Affairs U. S. Consulate General Osaka-Kobe (on behalf of the U.S. Ambassador to Japan), Mr. DEKURA Kouichi,
Director, Kinki Regional Agricultural Administration Office (on behalf of Minister, Ministry of Agriculture, Forestry and Fisheries), Mr. IGA-
RASHI Yasuyuki, Deputy Director-General, City Bureau, Ministry of Land, Infrastructure, Transport and Tourism (on behalf of Minister, Min-
istry of Land, Infrastructure, Transport and Tourism), Mr. TANAKA Seigo, Osaka Prefecture Deputy Governor (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 Chairperson Mr. MITARAI delivered an address on behalf of the host organization. Dr. OIKE as Chairperson of the International
Cosmos Prize Committee, described the prizewinner selection process. Then, Dr. Felicia Keesing, the 2022 Cosmos Prizewinner, took the plat-
form. Chairperson, Dr. OIKE outlined the reasons for the Award. Dr. Keesing was awarded a commendation, a supplementary prize by Expo'90
Foundation Chairperson Mr. MITARAI and a medallion by Dr. OIKE. On behalf of the guests, master of ceremony read a congratulatory mes-
sage from Prime Minister, Mr. KISHIDA Fumio. And, Mr. James Hathaway, Consul for Political and Economic Affairs U. S. Consulate General
Osaka-Kobe read a congratulatory message from Mr. Rahm Emanuel, the U.S. Ambassador to Japan.

Then introductory images of the prizewinner were presented on the screen. Dr. Keesing delivered the prizewinner’s address.

The ceremony concluded with celebratory musical performances by a cellist, Ms. NIIKURA Hitomi and COSMOS ensemble 2022.
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Introduction of the Host

Introduction of the Committee Members
Introduction of the Special Guests
Official Greetings
Entrance of the Prize Winner
Reasons for the Award and Introduction of
the Prize Winner
Presentation of the Award:
Commendation and Monetary Prize,
Medal,
Congratulatory Messages

Introduction Video of the Prize Winner
Greetings and Lecture by the Prize Winner
Mozart: Divertimento No. 1, 1st movement

Moderator: Ms. KURAMORI Hitomi
Pipe Organist: Ms. KATAGIRI Seiko

Mr. MITARAI Fujio, Chairperson
Dr. Felicia Keesing

Dr. OIKE Kazuo, Prize Committee Chairperson
Mr. MITARAI Fujio, Chairperson
Dr. OIKE Kazuo, Prize Committee Chairperson

Mr. KISHIDA Fumio, Prime Minister
Mr. Rahm Emanuel, U.S. Ambassador to Japan

Dr. Felicia Keesing

Bach: "Prelude,” "Sarabande,” and "Gigue" from Suite for Unaccompanied Cello No. 1

Haydn: Cello Concerto No. 1
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Greetings from the Chairperson

In 1992, we at the Commemorative Foundation for the Interna-
tional Garden and Greenery Exposition, Osaka, Japan, 1990 (Expo
’90 Foundation) inaugurated the International Cosmos Prize, in
the hope of carrying forward, further developing, and disseminat-
ing worldwide the theme of “The Harmonious Coexistence between
Nature and Humankind,” originally presented at the International
Garden and Greenery Exposition, Osaka, Japan, 1990 (Expo ’90).
Although we had held the award ceremony in the presence of the
participants each year until the onset of the global pandemic, we had
to suspend the awarding of the Prize the year before last, and only
the commemorative lecture was organized online last year. However,
this year, we are very pleased to be able to hold the award ceremony
with as many participants as before after a three-year interval.

Even during this difficult period of the COVID-19 pandemic,
we were fortunate to experience two delightful events, which I want
to share with you. One is that the Expo ’90 Foundation marked its
30th anniversary in November last year. We owe this celebration
to all the people who have supported our activities over so many
years. Taking this opportunity, I would like to extend our genuine
appreciation again for their many contributions. The other is that it
has become certain that the World Horticultural Exhibition will be
held in Japan once again in 2027. It will be held in Yokohama city.
I strongly hope that it will be a wonderful exhibition, for which the
legacy of Expo *90 will be fully utilized.

Dr. Felicia Keesing, this year’s International Cosmos Prize win-
ner has been exploring the relationship between biodiversity and

infectious diseases, which is a very timely research subject and one

of the most sought-after themes in the present time. For many
years, Dr. Keesing has conducted field studies in Africa and other
regions, as well as pursuing experimental research in the laboratory.
Through these activities, she has demonstrated that ecosystems with
high biodiversity have an effect that can reduce overall infection risk,
thereby proving that biodiversity is of vital importance to human-
ity. Moreover, Dr. Keesing has been devoting considerable effort to
promoting “open science” and providing education to students and
ordinary citizens while raising public awareness of biodiversity con-
servation. We would like to offer our cordial congratulations to Dr.
Keesing on her award, and wish her further success and prosperity.

Today, we have the pleasure of the company of the past prize-
winners at this ceremony. We wish to thank Dr. Peter Bellwood, last
year’s recipient, and Dr. IWATSUKI Kunio, the 2016 recipient, for
their kind attendance.

Last but certainly not least, under recent circumstances impact-
ed by infections, conflicts and other issues, I believe that the concept
“The Harmonious Coexistence between Nature and Humankind”
has assumed greater significance. The Expo *90 Foundation is deter-
mined to redouble its efforts to further promulgate this concept. We

ask for your continued support and cooperation in this endeavor.

MITARAI Fujio, Chairperson

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

November 9, 2022

International Cosmos Prize for 2022 23



ZEIH & 2 EHE ORI

IXAEAEBELZHES ZHEORBTIEWE Y, €
NTik. THALBEEHAHEZRBAN SETWZEFET, K
EVREBEONSE R D T L720i, A287 E D 1744%
T, SNOSDOEMEICOVT, HILREHMEREZ
FL®, EBZEMEEISME WA LT 2TV, €0
WA 2T IAERAERERBA CTHELFHELIT-
TAER, 720V - F—Y U LR RIEDZEEE L
TREWZLE L7,

Tz VT F=Tvr oA ARERREERT S
W DRELRRIE & € TITHEAE S 2 N BRI i J& G e i S A 28
ANHHAENEET D) 27 L OMBREE, Be i
T4 =V FIZB BB THIZE L C & 7 A
T95

WAESSAE L7 3iM a a7 4 v 2 &GeE (COVID-19)
DOMERBBTOREYIEKIZ, AFR-S IR A ORALZE
7256 Ly AERRFICE R EEEL G52 F L. 20X
GHIRBBETOREE ozl T Fxid, AME
A=A & OBIFROTE Y )7 2 UKD S RIE T LR H 5 2
EERERTHICEY T LA ik, AREERICBY
Ty MEHMEAWADT 52 LI L ), P& R 7 L%
FHREDBBAT T L 2R oML TIonF L

. AWML RREO RS & NBRIL B IR YSER FAR O
HLofiE, —a—a—2MNeE7 X ) A0dedike 7
TIVADHFNYFIZBITET 4 — NV P L BN TOREER
17787 & % RIS 5 2 212 & - T WEIRDHE
ZHZTIERT BRI A H = XL FE T TR
ML E Lize ZMAEVMROFIET 5 ERRIE. SRR
JFARDIRIR & 7 0 155 L. & 2 WEARICEG: L WA
DS BAAET 5 2 & Ty Z OIFEARD A RERP T OBl
PRSI E S, BRI TOBESMEM IR NS
(FREND) T2k oTo AR ERKDOREI DS OFE
DIEFIED ) A 7 DHRAKE LTI GEN LW L2 FE
FAEMNCHER L FE L7ze T72. HRERBRICAMMPREAT S
&L IR FLE SR § 5 720/ (LF -
WH. BRNEE) OABEES LA LTI 506
Wid% d ONBBESEDEETH DB 720, NEIRYRED
ANDEGHENTHL b T EHRLE L,

24 International Cosmos Prize for 2022

Mk, ThFEFT—-EHLT, RETXEEMZHEEOH
e~ R ARMER RET 2 H—0W B k. 71
LBWEFIRLTEE Lz, 20X H—DfERD S
DTIERL, ZBFEFLENOBM LR, ThbbRY
AH = AL, EEHORRL JHE RO A BB BIAIE S &
MEICHETAZEIZL T, FLHTENRTNOHII
L7 [EMEREORED B ERERON ] Lv ) v
V20 B 72 e R & B AR PRI D SRR & AL
FTILENTED L) O ELDRMBTT,

F/2, WHIEIHEMROA LS. FEEMRTH - TOHH
RO LR T =Y CHEBIT VAT HIENTES
(=T A 2] OMAEF L L TOWEHH 2 IHFHIC
fioTwal, MEMEESE Ry hT—27 2K L., W
o B O RFOFIE, KFEFAICE D £ TOLE W
BELHLANDHBIZLHEDTVHo LewnEd, Htick
LEERSHTREEOINLOMDb Y IE, AR E
R EREZFROL DT,

HEO—EOWIFER R, TRTOEMGEROMEEIRZE
HHLE) 35 a2 AEBEOBRICART S &k
2. ERESE - RBTAFICHLZFBEN R T Tu—FIk. 45
B THREAMEDIE| OFilZESLH 2T BOT
HHkE L, BAFCOVID-19BRIC R 22—/ —=
V] OMEICHIESRBEE 5250 L BbhEd,

Pz enrs, 72937 - F—v vt o
I AEREBEOBREITHID LW EFETL £ L7,

SH44E11H9H
IZEAFBERES

ZHE Rib AR



Reasons for Awarding the Prize and Introduction of the Prizewinner

I am OIKE Kazuo, 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 nomi-
nations for screening of this year is 174 from 28 countries. The In-
ternational Cosmos Prize Screening Committee of Experts chaired
by Dr. SHIRAYAMA Yoshihisa carefully evaluated candidates for
the prize. After careful deliberation submitted by the Screening
Committee of Experts, the International Cosmos Prize Committee
selected Dr. Felicia Keesing as the final nominee of this year’s Inter-
national Cosmos Prize.

Dr. Felicia Keesing is an ecologist who has studied the relation-
ship between the biodiversity of species that comprise a natural
ecosystem and the risk that zoonotic pathogens residing in the eco-
system may be transmitted to human society, based on findings of
research studies implemented in a variety of fields.

The recent global pandemic of the novel coronavirus (COV-
ID-19) has brought unprecedented chaos to human society, tremen-
dously impacting our lives and the economy. Having experienced
this health crisis on a global scale, we have come to realize the ne-
cessity of radically reconsidering the ideal state of the relationship
between humans and wildlife. However, Dr. Keesing has pointed
out since early on that the threats of emerging and re-emerging in-
fectious diseases will rise if species diversity declines in natural eco-
systems.

To explore the relationship between biodiversity conservation
and the spread of zoonotic pathogens, Dr. Keesing has conducted
field studies in African savanna regions and the northeastern United
States, including New York State, as well as pursuing experimental
research in the laboratory. By continuing these activities over a long
period of time, she has clarified the aforementioned relationship,
even taking into account ecological mechanisms of interspecific
pathogen transmission. She has positively demonstrated that while
ecosystems with high species diversity can be a breeding ground of
various pathogens, the overall risk of infection transmission to hu-
mans and other non-natural host species often decreases in these
ecosystems, due to the presence of many species that are resistant
to infection with certain pathogens. This is because the growth and
spread of these pathogens is inhibited, causing their density to re-
main low (diluted). In addition, she has shown that when humans
enter a natural ecosystem, generally the number of large mammals
will decline, leading to an increase in the population density of small
mammals (rodents, Carnivora, etc.), and that, since these animals
serve as abundant hosts for zoonoses, the rate of zoonotic transmis-
sion to humans will increase.

Thus far, Dr. Keesing has consistently insisted that there is no
single universal method for defining the scope of biodiversity to be
conserved and determining its univocal efficacy. Rather than seeking
such a single solution, she believes that researchers should meticu-
lously investigate the complex relationships between multiple fac-
tors—such as the infection mechanisms, habitat characteristics, and
ecological affinity of pathogens. She holds the opinion that only by
doing so can they find a solution based on a new perspective and
scientific rigor, in order to answer the question, “Why do we need
to conserve biodiversity?” in a manner that is tailored to individual
regions.

Meanwhile, she has been vigorously working to promote “open
science,” which allows experts and non-experts alike to more easily
access scientific papers and data on research findings. Furthermore,
together with her colleagues, Dr. Keesing has formed a network to
provide education to young researchers, ranging from junior and
senior high school students to college undergraduates and gradu-
ates. Such interactions between Dr. Keesing and students as well as
ordinary citizens are of great social significance.

The series of research results achieved by Dr. Keesing are based
on an interdisciplinary approach that includes the fields of ecology,
public health, and other disciplines, and the results and her methods
are in accord with the purpose of the International Cosmos Prize,
which seeks to illuminate the interrelationships among all life forms.
These achievements are also extremely meaningful in charting the
future course toward realizing “Harmonious Coexistence between
Nature and Humankind,” and are expected to provide profound
suggestions for the establishment of the “New Normal,” which is
required in the post-COVID-19 era.

As stated above, her outstanding accomplishments make Dr. Fe-
licia Keesing truly deserving of being a laureate of the International
Cosmos Prize.

OIKE Kazuo, Chairperson
International Cosmos Prize Committee
November 9, 2022
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Congratulatory Message from the Prime Minister of Japan

I would like to offer my cordial congratulations to the Expo *90 Founda-
tion on organizing the 2022 International Cosmos Prize award ceremony, in a
face-to-face setting for the first time in three years.

This year’s prizewinner, Dr. Felicia Keesing, has conducted practical inves-
tigation and research on the relationship between biodiversity and the risk of
zoonotic pathogen transmission. I understand that through such work, she has
shown that biodiversity-rich ecosystems have an effect capable of reducing the
risk of infection, highlighting how valuable biodiversity is to human society.

The global COVID-19 pandemic has brought renewed attention to the
relationship between emerging infectious diseases and biodiversity. Against
this backdrop, Dr. Keesing’ s achievements provide us with great insight into
what the harmonious coexistence of nature and people should be like in the
post-pandemic era. I would like to express my profound respect for her dedica-
tion and sincerely congratulate Dr. Keesing on winning this prestigious prize.

In December 2022, the second part of the 15th meeting of the Confer-
ence of the Parties to the Convention on Biological Diversity (COP15) will be
held. At the meeting, the Japanese government will contribute to constructive

discussions to ensure the successful adoption of the Post-2020 Global Biodi-
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versity Framework, a new set of global biodiversity targets. Japan is also going
to formulate its next National Biodiversity Strategy and Action Plan (NBSAP)
within this fiscal year.

The International Cosmos Prize is based on the concept “The Harmo-
nious Coexistence between Nature and Humankind”, which was the theme
of Expo '90, or the International Garden and Greenery Exposition, Osaka,
Japan, 1990, held as the first of its kind in Asia. This concept is considered all
the more important these days, with sustainable development being pursued
as a common goal around the world. T expect that the Expo '90 Foundation
will continue to maintain and advance this concept through its activities for
awarding the Prize to honor deserving individuals or organizations.

In closing, may I express my very best wishes for the good health and well-
being of everyone involved.

Thank you very much.

KISHIDA Fumio, Prime Minister of Japan
(Read by the host)
November 9, 2022
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Congratulatory Message from the U.S. Ambassador to Japan

I send my greetings to all assembled in Osaka for the 29th Interna-
tional Cosmos Prize Award Ceremony, and express my congratulations to
this year's honored recipient, Dr. Felicia Keesing.

The prestigious International Cosmos Prize recognizes outstanding
scholars who find solutions for mankind and nature to peacefully coexist.
Dr. Keesing's dedication to studying how ecological communities respond to
changes in biological diversity and how human risk of exposure to infectious
diseases is affected by changes in the environment is exemplary of the goals
of this award. As communities across the globe adjust to a post-pandemic
reality, Dr. Keesing's research is more relevant than ever and will serve as a
guide for the world to better understand the urgency to protect nature and
promote humankind's healthful coexistence with the environment in which

we live.

President Biden has championed pragmatic approaches to dealing with
climate change and has renewed the United States' leadership in helping
to preserve the environment. I am proud of the contributions of American
scientists such as Dr. Keesing and fully agree with the Committee that her
work to preserve biodiversity will help to ensure the health and wellbeing of
humans for generations to come.

Once again, congratulations.

Rahm Emanuel, the U.S. Ambassador to Japan

(Read by Consul for Political and Economic Affairs U. S.
Consulate General Osaka-Kobe)

November 9, 2022
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Greetings and Lecture by the Prizewinner

Thank you, Mr. MITARAI and Dr. OIKE, for welcoming us
all, and for the particularly gracious and generous introduction of
me and my work. Thank you also for the kind message from Prime
Minister KISHIDA, and for the words from Consul Hathaway and
Ambassador Emanuel. I am honored to be joined by so many distin-
guished guests, including so many involved in the committees and
various aspects of the Expo "90 Foundation. It gives me particular
pleasure to be joined this afternoon by three previous recipients: Dr.
Bellwood, Dr. IWATSUKI, and Dr. SHIRAYAMA. I'd also like to
take this opportunity to thank my hosts who have made me so wel-
come here on my first trip to Japan. I am so grateful for all of you to
be here this afternoon. It's hard for me to find words to express how
honored I am to receive this incredible prize in this incredible place
with all of you. Truly, it feels like a dream.

I have been asked to speak briefly about my work and how it
relates to the International Cosmos Prize. But, of course, work like
mine isn't done alone and so I'd like to begin by acknowledging the
students, research assistants, colleagues, and collaborators who have
helped me in this work over the years. They have been instrumental
and I am grateful for all that they have done to advance this work.
I'd also like to say special words to my family, who could not join me
-- my husband, Richard Ostfeld who is also my closest collaborator
and my partner in science and in life, and our two children Jacob
and Ben Keesing-Ostfeld. They support, motivate, and inspire me
every single day.

And now to the work. As many of you know, we humans have
transformed much of the earth's surface for our own needs. Our ac-
tions have affected the environment of the entire planet as a result.
It's because of this that we are currently facing two environmental
crises. The first, climate change impacts millions of people and other
creatures on the planet every day. Climate change has become hard
to ignore. I suspect that everyone in the room this afternoon has
experienced its effects firsthand at some point. But the second envi-
ronmental crisis, biodiversity loss, is perhaps less obvious in many of
our daily lives. Yet dozens of species go extinct every day. The pace
of these extinctions is accelerating. There are currently one million
species on the path to extinction. As my work and the work of other
scientists has shown, these two environmental crises are related to a
third crisis that we are also confronting, the emergence of infectious
diseases like COVID-19. In my remarks this afternoon, I am going
to focus on the relationship between biodiversity loss and emerging
infectious diseases.

I'll begin with the bottom line. Biodiversity protects us from
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exposure to infectious diseases. As a consequence, when biodiversity
declines, disease outbreaks are more likely. Let me explain how that
works.

In many cases, species are going extinct because we have con-
verted natural habitats into space for our homes, for our work, for
agriculture, and for access to natural resources. The loss of these
natural areas has converted areas where species could have lived
into uninhabitable zones. But some species are more likely to go ex-
tinct than others. Some species are more vulnerable to these habitat
changes than others.

We know, in fact, some of the traits of the species that are most
vulnerable. Species that are the most vulnerable to extinction tend
to have a small geographic range. They tend to live a long time. They
tend to mature late in their lives and have few babies in each litter.
What about the species that tend to give us diseases? What traits do
they share? The species that give us diseases share a set of different
traits. They typically have a large geographic range. They typically
live a short time. They typically mature early in their lives and have
lots of babies in each litter. In other words, the species that are most
vulnerable to extinction have traits that make them unlikely to give
us diseases. In contrast, the species most likely to give us diseases
have traits that make them unlikely to go extinct. Now, from this
list of traits, it might not surprise you that we get a lot of pathogens
from rodents.

In fact, most pathogens that jump from mammals to humans
come from rodents. But we don't tend to think of rodents when we
think of biodiversity.

What do rodents have to do with biodiversity anyway?

Well, let me give you an example from our research in New
York. We found that areas with high biodiversity have fewer rodents,
rodents like this white-footed mouse. In areas with high biodiversity,
predators like this fisher keep the number of rodents low. That's im-
portant because rodents like this mouse are responsible for spreading
diseases to people.

We also see similar patterns at my field sites in Kenya. The di-
verse large mammals that make African savannas so extraordinary,
including elephants, giraffes, and zebras, keep the number of ro-
dents low too. But when these large mammals disappear, the rodents
flourish and make it more likely that people will get diseases that
these rodents carry, rodents like this pouched mouse.

In other words, the species that are most likely to give us diseases
thrive when biodiversity declines. In Kenya and in New York, high

biodiversity is actually protecting us from the species most likely to



make us sick. But these are just two examples from my own work.
What we now know is that this pattern is found around the world.
Many papers have come out in the last 10 or 15 years that document
this pattern in habitats and disease systems around the world.

Preserving biodiversity protects us from infectious diseases. The
good news is that policymakers are starting to pay attention and do
something about it. There are current policy efforts supported by
both the Japanese government and the US government to protect
30% of the earth's surface for biodiversity. The goal is to do this by
the year 2030. And so, this is sometimes called the 30 by 30 Initia-
tive.

But preserving current levels of biodiversity won't be enough
because we have already lost so much. Preserving current biodiver-
sity won't be enough. We also have to restore areas that have already
lost biodiversity.

In fact, restoration is so important that the United Nations has
declared this the Decade for Ecosystem Restoration. This is particu-
larly fascinating for me because we do not yet know if restoring
biodiversity will restore its protections against infectious diseases. I
hope to spend the next few years trying to figure that out.

But I want to end with a positive example. Again, from my work
in Kenya, my colleagues and I have examined how humans and their
livestock and wildlife interact over a vast area in central Kenya. We
found that under some conditions, humans and their livestock and
wildlife can actually do well together. In fact, humans can experi-
ence ecological, economic, and social benefits from the co-existence
of livestock and wildlife. It is possible under some conditions. Pro-
tecting and restoring biodiversity would benefit both people and
nature, so it's a wonderful example of a win-win scenario. Despite
the challenges we face in accomplishing this, we ourselves would be
the greatest beneficiaries.

Thank you.

Felicia Keesing
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The award ceremony venue (Sumitomolife Izumi Hall)
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Front row from right: Dr. IWATSUKI Kunio, 2016 prizewinner, Dr. Peter Bellwood, 2021 prizewinner,
Mr. James Hathaway, Consul for Political and Economic Affairs U. S. Consulate General Osaka-
Kobe(on behalf of the U.S. Ambassador to Japan), Mr. DEKURA Kouichi, Director, Kinki Regional
Agricultural Administration Office (on behalf of Minister, Ministry of Agriculture, Forestry and Fisheries),
Mr. IGARASHI Yasuyuki, Deputy Director-General, City Bureau, Ministry of Land, Infrastructure,
Transport and Tourism (on behalf of Minister, Ministry of Land, Infrastructure, Transport and Tourism)
Back row from right: Mr. TANAKA Seigo, Osaka Prefecture Deputy Governor (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. OIKE Kazuo, Chairperson of the International Cosmos Prize Committee, Dr. SHI-
RAYAMA Yoshihisa, Chairperson of the Screening Committee of Experts, Mr. MITARAI Fujio, Chair-
person of the Foundation
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Mr. MITARAI, Chairperson of the Foundation, presents the commendation and monetary prize to Dr. Dr. OIKE, Chairperson of the International Cosmos Prize Committee, presents the medal to Dr.
Keesing Keesing
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Mr. MITARAI, Chairperson of the Foundation, Dr. Keesing, Dr. OIKE, Chairperson of the International Cosmos Prize Committee
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Dr. Keesing, greetings and delivering the commemorative lecture
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Commemorative Music Performance

BE Perfomers
FrO HEkE Cello  Ms. NIIKURA Hitomi
JXERT %> TI2022 COSMOS Ensemble 2022
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Commendation and Medal
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Dir. Felicia Kecilag
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Medal
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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
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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

LFERT = NPELLERENLET VI T L - NeEMEL
Ty BHRMICEXA Yy FML LI AT AEBED AT VE T
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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
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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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Summary of the Commemorative Lecture

The 2022 International Cosmos Prize commemorative lectures were held at Yasuda Auditorium, The University of Tokyo (Bunkyo-ku, Tokyo) on November 13.
Dr. Keesing gave a commemorative lecture after the introduction by Dr. SHIRAYAMA Yoshihisa. After the lecture, Dr. OKABE Kimiko offered the topics, fol-
lowed by dialogues by Dr. Keesing and Dr. OKABE. And Dr. Keesing and Dr. OKABE answered to questions from the audience, facilitated by Dr. SAKURA Osamu.

Time and date: Sunday, November 13, 13:30 — 15:30
Place: Yasuda Auditorium, The University of Tokyo (Bunkyo-ku, Tokyo) Online delivery available (Zoom webinar)
Attendance: 640 approx (210 on-site participants, 429 online participants)
Program:
Introduction of the Prizewinner
Dr. SHIRAYAMA Yoshihisa(Chairperson, International Cosmos Prize Screening Committee of Experts / Professor Emeritus, Kyoto University)
Commemorative Lecture “How Biodiversity Loss Fuels Pandemics”
Dr. Felicia Keesing
Topic Offering
Dr. OKABE Kimiko(re-employed Research Scientist, Biodiversity and Climate Change Research Center, Forestry and Forest Products
Research Institute, National Forestry Research and Development Institute)
Dialogue and Q&A session
Dr. Felicia Keesing
Dr. OKABE Kimiko
Coordinator: Dr. SAKURA Osamu(Member, International Cosmos Prize Screening Committee of Experts / Professor, Interfaculty Initiative in Informa-

tion Studies, The University of Tokyo)
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How biodiversity loss fuels pandemics
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More importantly,
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Summary #e»

* Rodents are the most likely sources of zoonotic pathogens.

* Zoonotic reservoirs thrive when biodiversity declines.

* Natural biodiversity is not dangerous to us.

* Natural biodiversity actually protects us from zoonotic pathogens.
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Commemorative Lecture November 13, 2022; The University of Tokyo

How biodiversity loss fuels pandemics

Felicia Keesing
Bard College

As 1 speak this afternoon, we are approaching the
third anniversary of the COVID-19 pandemic. In the
past three years, millions of people have died and hun-
dreds of millions of people have been sickened by this
virus. It's time to ask a really important question, which
is, “What do we know about emerging infectious dis-
eases that could prevent a future epidemic?” so that we
never have to go through something like this again.

Let me begin by describing emerging infectious dis-

€ases.

Emerging infectious diseases
Jones et al. Nature 2008

l. Pa(os recently jumped to humans.

2. Range of disease has expanded dramatically.
3. Disease has rapidly increased in preyalence.

This is a figure from a paper that came out in 2008
that shows emerging infectious diseases of people that
emerged between 1940 and 2005. Altogether, there

are about 400 emerging infectious diseases represented
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on this map. Now, to make it on to this map, a disease
needs to meet one of three criteria. It needs to be caused
by a pathogen that has recently jumped to humans, or
the range of the disease must have expanded dramati-
cally, or the disease must have rapidly increased in preva-
lence. But a disease could also meet more than one of
those criteria. In the case of COVID-19, for example, it

meets all three criteria.

Emerging infectious diseases
Jones et al. Nature 2008

COVID-19
Severe Acute Respiratory Syndrome (SARS)
Middle East Respiratory Syndrome (MERS)
Ebola
Swine flu
AIDS
Ao Lyme disealse
75% Tuberculosis
Plague
Smallpox

A zoonotic disease is caused by a
pathogen that can be shared between
humans and other vertebrate animals

Three quarters of emerging infectious diseases of hu-
mans are zoonotic diseases which you have heard a little
bit about from Dr. SHIRAYAMA already. A zoonotic
disease is a disease that's caused by a pathogen that can
be shared between humans and other vertebrate ani-
mals. I'll say more about that in a moment, but I'd like
to add to the list of zoonotic diseases with which you are
already familiar. You probably know that COVID-19 is
a zoonotic disease, so was SARS or severe acute respi-
ratory syndrome, so was Middle East respiratory syn-
drome or MERS, and also Ebola and swine flu. Going
back a little bit earlier in time, AIDS and also Lyme dis-
ease emerged as zoonotic diseases. Going back further

still, tuberculosis, smallpox, plague, as you heard from

Dr. SHIRAYAMA, and also smallpox, were all zoono-



ses. Zoonotic diseases are, and always have been, criti-

cally important to human health.

Zoonotic diseases
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Imagine that there is an animal, like this fox, and it

has a virus, and it sheds that virus into the environment.
If that virus infects a person and that person becomes
ill with the virus, then we would say that illness is a
zoonotic disease because it's caused by a pathogen that's
shared between a vertebrate animal and a person. But
a zoonotic disease can also occur when a human shares
a pathogen with another vertebrate animal such as this
ocelot. When humans encounter a new zoonotic dis-
ease, scientists try to figure out where that disease came
from. To do that, they typically look at the viruses and
bacteria that are found on various species, like this fox.
What they are looking for is a 100% genetic match be-
tween a virus, in this case found in this fox, and the virus
found in people, because that would suggest that the

virus came from the fox and infected this person.

Zoonotic diseases

100%
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But, of course, you would also get 100% genetic

match in an animal if the virus came from a person
and infected another species. In fact, we know that that
happened quite a lot with SARS CoV-2, the virus that
causes COVID-19. You may remember that back in
March and April 2020, tigers at the Bronx Zoo in New
York and also lions became infected with SARS CoV-2
through contact with humans. Since then, many other
species have gotten COVID from us, including species

like the Syrian hamster and many more.

Zoonotic diseases
96%

s

But let's back up and focus on this part. What hap-
pens if we never find the species that originally gave this
virus to us? What happens if we sample lots and lots
of species, but we never find a 100% genetic match?
Maybe the closest we get is a 96% match. This is the
situation for SARS CoV-2. The closest match we have
is 96% in a bat. When that happens, people often as-

sume that the closest match must be the source. But, of

International Cosmos Prize for 2022 51



course, that's only assumed to be true because we didn't
find the actual source. This bat carries a virus that is a
relative of the virus that made us sick. But it itself is not

the source.

Zoonotic diseases
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We often assume that the species
that is the closest match must be
the source of the pathogen.

But in most cases, we never actually
find the source.

V aad

>\..

In most cases, we never actually find the species that
gave us the pathogen. That's true for SARS CoV-2, and
many other pathogens. But all of this raises a really im-
portant question, if any of these animals could give us
a pathogen that makes us sick, then wouldn't that sug-
gest that biodiversity is dangerous to us? Wouldn't that
suggest that natural areas rich with biodiversity are dan-
gerous because they could be sources of potential new

zoonotic diseases?

Is this forest
dangerous to us?

. o i Diegd lizcano

If tha's the case, ten beautiful areas rich with bio-
diversity would be dangerous. Is this forest dangerous

to us?
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Is this savanna
dangerous to us?

Jakob Bro-Jorgensen

Is this savanna in East Africa dangerous to us because
the beautiful large mammals that exist here could be car-
rying pathogens that make us sick? Well, I'll tell you the
answer to the question now. No. This savanna is not
dangerous to us. This is because the next emerging virus
is far more likely to come from a rat than a rhino. I'll be

explaining why in some detail.

There are o~ - m—
many different el I m.‘?: P ey
kinds of - “‘7 .J','- n”,
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grouped into » | h‘ /M o
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I am going to focus on mammals because most zoo-
notic pathogens come to us from mammals. I suspect
you already know that there are many kinds of mam-
mals. Some of them are illustrated here. There are many
different kinds of mammals, and they are grouped into
Orders by how closely related they are. Some of these
groups are familiar to you and some may be less familiar.
For example, here are the primates. That's our group.
They are familiar to you, I think. Here are the rodents.
They are probably also familiar. Here are carnivores: li-

ons, tigers, bears. Here’s a group with familiar animals in



it, but the name of the group might be unfamiliar -- this
is the Order Perissodactyla. It includes rhinos, horses
and their relatives, and tapirs. Then, finally, this group
includes the bats and is called Order Chiroptera. Now,
why am [ telling you all of this? Well, because some of

these groups have more species in them than others.

*  There are many
species in some
3 Orders of
s - mammals, and
few in others.

Rodents are the
most common
kind of mammal.

SEs s,
.

Data from American

L R c ¢
Society of Mammalogists

This slide shows orders of mammals, they are the ro-
dents and the bats, orders of mammals on the left and
species richness on the bottom. Species richness is the
number of species that are found in that group. The
most important thing from the slide is that there are
many species in some Orders of mammals and very
few species in others. Most importantly, rodents are the
most common kinds of mammals. There are more ro-

dents than there are any other kind of mammals.

For some reason,
biodiversity
pictures do not
include rodents.

That's interesting because when people think of
mammal biodiversity, they tend to not think of the ro-

dents. In fact, I looked up images of biodiversity and I
didn't see one rodent. For example, here is an image of

biodiversity -- but there are no rodents.

For some reason,
biodiversity
pictures do not
include rodents.

Here is another one, no rodents. The next emerging
zoonotic virus is far more likely to come from a rat than
a rthino, simply because rodents are the most common
kind of mammals. But we can go deeper still to under-
stand this more directly by asking about where the vi-
ruses that make us sick come from. Which Orders of

mammals give us the viruses that make us sick?

Some groups of ]
mammals carry more | T
zoonotic viruses than [} i
others. i
=g ©

Rodents have the
most. t - ——

This is a figure from a paper that came out in April
2020 that shows the percent of viruses that come from
different groups of mammals. This circle in the lower
left represents the Eulipotyphla, which is the name of
the Order that contains shrews and their relatives. This
circle means that Eulipotyphlans represent about 8% of

mammal species and they give us about 8% of zoonotic
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viruses. There are other mammal Orders on the slide
as well. All of these Orders in the lower left of the slide
represent Orders that contain a fairly small percentage
of mammal species and give us a fairly small percentage
of zoonotic viruses. But let's add what's left: bats and, of
course, rodents. Most mammals are rodents, and they
give us by far the greatest percentage of zoonotic viruses.
The point to understand from this slide is that some
groups of mammals carry more viruses than others, and
rodents have by far the most. But we can look more
closely still. One question is whether the groups that
give us the most viruses are the same groups that are

most likely to go extinct as biodiversity is lost.
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This figure, from a paper from 2019, shows the per-
centage of species that are threatened with extinction for
different groups of mammals. For example, every spe-
cies in the Order that contains elephants is threatened
with extinction. For the Perissodactyls — the horses, rhi-
nos, and tapirs — almost all of them are threatened with
extinction. Species in other Orders are somewhat less
threatened. In other words, species in some Orders of
mammals are more vulnerable to extinction than others
are. But notice that bats and rodents are the least threat-
ened. The two Orders that carry the most viruses that
make us sick are the ones with the fewest endangered
species. The next emerging zoonotic virus is far more

likely to come from a rat than a rhino because rodents
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are less vulnerable to biodiversity loss than other types of
mammals are. But we can go deeper still and ask not just
about rodents altogether but about the specific rodents

that make us sick.

:h'c'lul lm'\-'l'l':- of |:-i_-'\-'l! Hﬂ:ﬂ'\- drindears This map shows where

- =i rodents that host
zoonotic diseases live.
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This is work done by my colleague Barbara Han and
her collaborators. This map from their paper shows
where the rodents that host zoonotic diseases live. The
redder the area is in the map, the more species there are
of rodents that host zoonotic viruses. You can see that in
North America and in Europe, there are lots of rodent
species that give us zoonotic viruses. Japan and Australia
and some other places around the world have fewer of
these kinds of species. But the really important part of
this work is that they also asked what rodents who give

us diseases have in common.

Traits of zoonotic hosts Traits of vulnerable species

* Large geographic range
* Short lifespan
« Early maturity
* Lots of babies in each litter

+ Small geographic range
* Long lifespan

* Late maturity

* Few babies in each litter

What they found is that a rodents that carry zoonotic

diseases tend to have certain traits. They tend to have a



large geographic range. They tend to have a short life
span. They tend to mature early in their lives, and they
tend to have lots of babies in each litter. Now, this may
sound like all rodents that you can think of. But not all
rodents share these traits. For example, capybaras from
South America are very large rodents that do not share
all of these traits.

If these are the traits of zoonotic hosts, how do they
match up to the traits of species that are vulnerable to
extinction, like this rhino? Species that are vulnerable to
extinction tend to have a small geographic range. They
live a long time. They mature late in their lives, and they
have few babies in each litter. In other words, species
that have the traits of zoonotic hosts are unlikely to go
extinct. Conversely, species that are likely to go extinct
are unlikely to give us diseases. We can look at this more

deeply still.
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Here is a figure from a paper that my colleague and
husband, Rick Ostfeld and I wrote last year. We looked
at the conservation status of different species in Orders
of mammals. Here, the blue, green, and yellow cat-
egories are species that are threatened with extinction.
Looking first just at the carnivores — lions and tigers and
bears and their relatives — we found that the carnivores
that are not hosts for zoonotic pathogens have about
a third of their species threatened with extinction. In
comparison, carnivores that are hosts for one or two
zoonotic pathogens are less likely to be endangered. The
super hosts, carnivore species that give us two or more
zoonotic pathogens, are even less likely to be endan-
gered. In other words, for the carnivores, the species that
host zoonotic viruses are less vulnerable to biodiversity
loss than the species that do not host zoonotic viruses.
We see a similar pattern for every group of mammals.
For example, the Order Cetartiodactyla, which includes
sheep and goats and deer and their relatives. You can see
again that almost half of the species in this group that
are not hosts are vulnerable to extinction. For the super-
hosts, however, very few are vulnerable to extinction.
We see a similar pattern for the bats. Again, a decline in
the vulnerability to extinction for hosts and super hosts.
The same pattern occurs for primates and most dramati-
cally of all, for rodents, so that the super hosts and al-
most all of the hosts are not of conservation concern at
all. The next emerging zoonotic virus is far more likely
to come from a rat than a rhino because the species that
actually carry zoonotic pathogens do not tend to decline

when biodiversity is lost.
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Zoonotic diseases

y Some of these animals are

T
.’. , ' far more likely to give us

/ " pathogens than others are.

he. "
o ; ‘A Biodiversity is not a
s 't ; ) . dangerous source of
v zoonotic pathogens.

Let's go back to where we started. I hope I have con-
vinced you that some animals are far more likely to give
us pathogens than others are. If that's the case, a rodent
is much more likely to give us a pathogen than a fox, for
example. That means that “biodiversity” is not a dan-
gerous source of zoonotic pathogens. What we need to
worry about is when there are a lot of the particular spe-

cies that give us zoonotic pathogens.

More importantly,
biodiversity actually
protects us.

Jakob Bro-Jorgensen

WA o faca
So biodiversity is not dangerous to us. But I would

like to push a little bit further and make the case that
biodiversity is actually protecting us from the species
that would otherwise make us sick. For this, I am going

to draw on examples from my work in Kenya and in

New York.
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CASE STUDY #1:Kenya

First, Kenya. Since 1995, I have been working at a
research station in the middle of Kenya which is in East
Africa. At this research station, there is a set of fences
that allow us to keep out large mammals like this giraffe.
One of the things I have been very interested in is what
happens when there aren't any giraffes, or elephants, or
zebras. What happens to the abundance of small mam-

mals like this pouched mouse here?
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CASE STUDY #1: Kenya Keesing & Young 2014

What we find is that the number of pouched mice
depends on whether there are large mammals or not.
When there are large mammals present, there are about
20 of these mice per hectare. But when those large mam-
mals are kept out, there are about twice as many small
mammals. In other words, large mammals are suppress-

ing the abundance of rodents.



More mice
means more fleas

Large
mammals

No large
mammals

Large mammals suppress
the abundance of fleas

that can transmit plague
and other diseases N B B & 5

Density of pouched mice
McCauley, Keesing, et al. 2008

Number of fleas

CASE STUDY #1: Kenya

Ticks that feed on
mice survive better
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CASE STUDY #2: New York

Keesing et al. 2009

Now, why is that important? I'll highlight one rea-
son. In this area, there are lots of parasites called fleas
that you may be familiar with. These fleas live in the
fur of the mammals. The number of fleas depends on
the number of mice. When there are more mice, there
are more fleas. But what does that have to do with large
mammals? Well, it turns out that we only see low densi-
ties of mice and low numbers of fleas when large animals
are present. When large animals are absent, we see high
numbers of mice and high numbers of fleas. In other
words, large mammals are suppressing the abundance of
fleas that can transmit plague and other diseases. That's

one example.

Ticks transmit
diseases to people

" Ticks feed on mice |l

and other animals |

CASE STUDY #2: New York

Now let's consider our work in New York, where we
have been looking at another small mammal, and how
it interacts with other creatures like this one. In New
York’s Hudson Valley, there are a lot of ticks. These ticks

transmit diseases to people and can make them sick.

The ticks feed on mice and other animals. We have
asked whether ticks survive better if they feed on some
animals compared to others. What we find is that ticks
that feed on mice survive better than ticks that feed on
anything else. In other words, rodents increase the num-
ber of ticks by making it easier for them to feed suc-
cessfully. This is important because these ticks can carry

diseases.

Ticks that feed on
mice get are more
- ’, likely to get infected
.00

Rodents increase the
number of infected ticks

Proportion of ticks
that get infected
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CASE STUDY #2: New York

I mentioned Lyme disease earlier, which is a zoonotic
disease transmitted to people from ticks. We have also
looked at whether the proportion of ticks, that get infected
with the bacterium that causes Lyme disease, is affected
by which species the ticks feed on. We found that it does.
Ticks that feed on mice are far more likely to get infected
with the bacterium that causes Lyme disease than ticks
that feed on any of these other kinds of animals. Rodents
also increase the number of infected ticks, ticks infected

with the bacterium that causes Lyme disease.
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How do predators .
affect disease risk? ~

CASE STUDY #2: New York

Ostfeld, Keesing, et al. 2018
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CASE STUDY #2: New York

Ostfeld, Keesing, et al. 2018

Now, let's connect that to biodiversity more directly.
We have asked how predators of these mice affect dis-
ease risk for Lyme disease by studying the predators in
many different parts of this county here in the Hud-
son Valley of New York. What we found is that when
you have a diverse set of predators, disease risk is lower.
But when you have just coyotes, coyotes increase disease
risk. In other words, diverse predators like these decrease

disease risk.
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These are just two examples from Kenya and New
York. But there are now many examples of these pat-
terns that have been seen around the world. For exam-
ple, in 2020, a paper came out in Nature that looked at
whether diversity affects disease around the world. The
authors found that the species that can make us ill, be-
cause they carry zoonotic pathogens, thrive in human
habitats. The next emerging zoonotic virus is far more
likely to come from a rat than a rhino because the spe-
cies that carry zoonotic pathogens often thrive when

biodiversity is lost.

Summary

* Rodents are the most likely sources of zoonotic pathogens.

* Zoonotic reservoirs thrive when biodiversity declines.

* Natural biodiversity is not dangerous to us.

* Natural biodiversity actually protects us from zoonotic pathogens.

Let me summarize what I have said to this point. I

have said that rodents are the most likely sources of zoo-
notic pathogens, and that zoonotic hosts thrive when
the biodiversity declines. As a result, natural biodiver-
sity is not dangerous to us. Natural biodiversity is actu-
ally protecting us from the species that give us zoonotic
pathogens. I hope you are wondering what we should
do about this. Well, in concept, it's fairly easy. We need
to protect, preserve, and restore biodiversity. The good
news is that we know that now. Next month, there will
be a meeting organized by the United Nations, where
people from around the world will gather in Canada to
discuss how to address the biodiversity crisis. One of the
ideas that they will be discussing was put forward by
some scientists and policy makers a few years ago. The

idea is to conserve 30% of the earth's surface for biodi-



versity by the year 2030. That's about twice as much as
is currently protected.

A lot of governments around the world have signed
on to this idea, which is called the 30 by 30 Initiative.
The governments of both Japan and the United States
have signed on. But preserving current levels of biodi-
versity will not be enough because we have already lost

so much biodiversity in so many parts of the world.
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Preserving current biodiversity will not be
enough because we have already lost so much.

This map comes from a paper that came out in 2016.
It shows that in many parts of the world, the biodiver-
sity that remains is less than 60% of the biodiversity that

was originally in that area. You can see that vast parts of

the world are in the red zone.
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ural areas, in addition to protecting existing biodiver-
sity. We will need to bring biodiversity back as is be-
ing done here by scientists at the Gorongosa National

Park in Mozambique, where large mammals are being
introduced to a National Park now that the civil war in
Mozambique has ended. In fact, restoring these areas is
so important that the United Nations has declared this
the Decade on Ecosystem Restoration.

I'll close with this thought. We do not yet know if
restoring biodiversity will reduce its protections against
infectious diseases. But this is an area that I am hoping
to do lots of work in, in the future. Thank you.
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1993 (1st) Prizewinner
Sir Ghillean Prance
Director, Royal Botanic Gardens, Kew, U.K.

An authority on tropical plants centering on those of the Ama-
zon basin of South America, Dr. Prance advocates 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

Dry. 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.

19954 (33M) ZHH

W R (i)

HA KRBTSR EBIR

BN & B HiEM O A HEW A P o 52 i R E & 2R,
HREEDF T & 7 B A REE RN, W T VT
Ho Ik D B A BB DR THEER) 22 2 B > 720

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.
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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 totally reversed the conventional view of biology
with a bold hypothesis he put forward in his 1976 book. He

continues to present New views.
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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 a representative botanist of China. He edited “Flora
of China” which describes all known plant species in China.
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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 since Joining the BBC.
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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

Dr. Peter Hamilton Raven

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

Dr. Raven is a representative botanist of the U.S., and inter-
national pioneer in advocating for the conservation of global
biodiversity. He has given his approach toward issues concern-
ing life on earth from a global viewpoint and his 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 Centrefor Populacion Biology, Imperial College, London,UX.

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

Dr. 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 1
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. Robert Treat Paine has demonstrated, through explicitfield
experiments, that predators play essential roles in the stable
maintenance of biotic communities. He proposed the concept
of the keystone species, and he has had great impact not only
on ecology, but also on conservation biology, as well as on the
general public’s understanding of biodiversity.
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2014 (22th) Prizewinner
Dr. Philippe Descola

Professor, the Collége 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. Rockstrom 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.

20164¢ (3f524ll) =2HH

ABR Y L

HA RO E R SO N E B OB AR
HERVAFAE T 2 27 Ao O AT T B AR % F9e 510 L2 Ff
THMAFEOMEICLY, YyHZEI LD LT 2
YRR ES RS, ST VT RRLET D
GRYE 25 SO S NE N A By

International Cosmos Prize for 2022

2016 (24th) Prizewinner
Dr. IWATSUKI Kunio

Professor emerius, The University of Tokyos Director emeritus, Museum of Natute 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 Fudo, authored by WATSU]JI Tetsurd,

and by further elaborating, deepening and evolving concept of

Fido, 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
Dy 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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International Cosmos Prize Committee

(as of October, 2022)

Chairperson Dr. OIKE Kazuo Chairman and President, University of Shizuoka
Vice-Chairperson Dr. YAMAGIWA Juichi Director General, Research Institute for Humanity and Nature
Member Dr. AKIMICHI Tomoya Director General, Fujisan World Heritage Center
” Dr. ASASHIMA Makoto Research Professor, Teikyo University
7 Dr. IKEUCHI Satoru Professor Emeritus, The Graduate University for Advanced Studies
” Dr. SHIRAYAMA Yoshihisa Professor Emeritus, Kyoto University
” Dr. TAKEUCHI Kazuhiko  President, Institute for Global Environmental Strategies
” Dr. NAKANISHI Tomoko  Project Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo
” Dr. NISHIZAWA Naoko President, Ishikawa Prefectural University
” Dr. HAYASHI Yoshihiro Professor Emeritus, The University of Tokyo
7 Dr. WASHITANI Izumi Professor Emeritus, The University of Tokyo
s Dr. WADA Eitaro Professor Emeritus, Kyoto University
Advisor Dr. IWATSUKI Kunio Professor Emeritus, The University of Tokyo
7 Dr. KISHIMOTO Tadamitsu Project Professor, Immunology Frontier Research Center, Osaka University
” Dr. NAKAMURA Keiko Honorary Director, Biohistory Research Hall
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International Cosmos Prize Screening Committee of Experts

Chairperson
Vice-Chairperson
Member

4

4

4

4

4

4

4

(as of October, 2022)

Dr. SHIRAYAMA Yoshihisa Professor Emeritus, Kyoto University

Dr. IKEYA Kazunobu
Dr. IKEBE Konomi

Dr. Monte CASSIM

Dr. KAMEZAKI Naoki
Dr. SAKURA Osamu
Dr. Kevin Short

Ms. TAKAMURA Yukari
Ms. TSUJT Atsuko

Dr. YOKOYAMA Jun

Professor, National Museum of Ethnology

Professor, Graduate School Environmental Science and Landscape, Chiba University
President, Akita International University

Professor, Faculty of Biosphere-Geosphere Science, Okayama University of Science
Professor, Interfaculty Initiative in Information Studies, The University of Tokyo

Former Professor, Department of Environmental Information, Tokyo University of Information Sciences
Professor, Institute for Future Initiatives

Project Professor, Chubu University

Professor, Faculty of Science, Yamagata University
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‘The Expo "90 Foundation was established for the continual commemoration of the International Garden and Greenery Exposition, Osaka, Japan,
1990 (Expo ’90), held in Tsurumi-Ryokuchi. The Foundation aims to contribute to and cultivate a healthy and enriched society by promoting

activities that inherit from and continually develop the main theme of Expo 90, “Harmonious Coexistence between Nature and Humankind.”
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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.
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2021 Prizewinner Dr. Peter Bellwood 2019 Prizewinner Prof. Stuart L. Pimm 2018 Prizewinner Dr. Augustin Berque
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The BIE-Cosmos Prize

The BIE-Cosmos Prize was created in 2008 by Bureau International des Expositions (BIE)
to commend at each future World and Specialized Expo a citizen’s project that contributes

to innovation of the time and social progress. The Expo '90 Foundation supports BIE in o
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2020 BIE Cosmos Prize Award Ceremony
(Expo 2020 Dubai)

organizing the Prize.
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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 raising
awareness about the philosophy of Expo’90, as well as to aid recovery and reconstruction efforts in disaster-stricken areas.
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Non-profit Organization “awarart” Kanazawa Kids' Science Center * HHSE & 1) BEEE SR ILEBTEEICHE
(research and surveys) (other activities / events) Non-profit Organization “Team Fukushima”

(aid recovery and reconstruction efforts in disaster-stricken areas)
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Cooperative Project

The Expo’90 Foundation implements cooperative projects to expand the results of subsidy projects and promote exchanges between groups.
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Awareness-Raising Project

We publish the periodical "KOSMOS" for awareness-raising initiatives and hold symposiums such as "Exploring New Ideas of Greenery". In
addition, we provide cooperation to Osaka Urban Greening Fair, Hanaranman (full-blown blossoms), and other awareness-raising events held in
Osaka, a host city of Expo 90, while participating in the planning of and co-hosting the Osaka Landscape Award and exhibiting at the National
Urban Greenery Fair.

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.
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T2 X HiMEE %7 —THE CLUB RESIDENCE Exhibiting at the 38 th National Urban Greening Exhibiting at the 39th National Urban Greening Hok-
2022 Osaka Landscape Award, the Expo '90 Kumamoto Fair kaido Fair

Foundation Chairperson Prize “Grand Maison
Shin-Umeda Tower THE CLUB RESIDENCE”
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Projects to Educate the Next Generation
We are conducted in dispatching lecturers to elementary schools and other projects.

NERNDEERTEE R
Project to dispatch lecturers to elementary schools
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International Exchange Project

We cooperated with the Japanese government in exhibiting and conducted an international symposium at the International Horticultural Ex-

position 2019, Beijing, China.
We also cooperated with the government exhibit at the International Horticultural Exposition in Almere, the Netherlands.
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The Expo’ 90 Foundation-hosted symposium to (B4 (BA)
commemorate the International Horticultural Ex- Cooperating with the Japanese government in ex- Cooperating with the Japanese government in ex-
position 2019, Beijing, China hibiting at the International Horticultural Exposition hibiting at the International Horticultural Exposition
2022, Almere, Netherlands (Outdoor Exhibits) 2022, Aimere, Netherlands (Indoor Exhibits)
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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 published in 2016, “Learning N b.< [
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Booklet “Learning from plant species indigenous
to Japan — The scheme of nature and wisdom of
coexistence.”

from plant species indigenous to Japan — The scheme of nature and wisdom of coexistence”.
eAlso, by participating in the Biodiversity Collaboration Forum, comprising Kansai-based
businesses, museums and citizens’ groups, we continue our efforts to collect diverse relevant
data.

International Cosmos Prize for 2022 71



(2022410 H BUE)

Board of Directors

(as of October,2022)
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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
Advisor, 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
Mr. KOIKE Hideo

Ms. SATO Yumiko

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

Dr. DOI Motoaki

Mr. HATA Koichi

Ms. MASAKIT Keiko
Dr. MASUDA Noboru

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

Executive Director, Japan Broadcasting Corporation(Director of Osaka Station)
Professor, Faculty of regional development studies, Otemon Gakuin University
Deputy Mayor, Osaka Municipal Government
Former Vice-Minister of Land, Infrastructure and Transport
Vice Governor, Osaka Prefectural Government
Chairperson, Osaka Chamber of Commerce and Industry
Professor, Graduate School of Agriculture, Kyoto University
Advisor, The Japan Home Garden Association
Advisor, The City Planning Institute of Japan KANSAI

Professor Emeritus, Osaka Prefecture University

Mr. MATSUSHITA Masayuki President, K. MATSUSHITA FOUNDATION

Advisors / Counselors
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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, Iing 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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