3ZIdd SONSOO TVYNOILYNY3LNI G202

INTERNATIONAL

COSMO S

- n | / -

.

m
: &%’ /
5 .%@?/ / // 7
A :. 57 ,/'l

R RN e See v
qyff‘f:g, o=
e B R

o
X

o
G

o

=L
=

)\ N N
GNNRTNS
B ]
N
3



INTERNATIONAL

COSMOS

- n | / -

2 O 2 O

20254
I AEAFEBE



H X Contents

T Greetings

1. 2 AEAEBE 6 1. International Cosmos Prize 6
BEoxm Prize Title
B oM Motive of the Prize
BlE DR S Prize Objective
(=A% 379 Contents of the Prize

. 20254 2 A B A FBSEZEE 10 2. The Prizewinner, 2025 10

ZEHE Ty F T YR a— - F— At The Prizewinner, Dr. David Andrew Keith
BEMHEH Reasons for Awarding the Prize
JE DR Selection Process
ZBH ORI Introduction of the Prizewinner

ZEZBOIRA LD

. REX 20

KO

KB

T RE
BEH & ZEE ORI
IR eL NER
BEHA— A+ 59 7 KEHLE
TEEBE

W 2

HIR - E

. BRI R 38

On receiving the International Cosmos Prize

The Award Ceremony 20

R 2 DBEE

. ERoZEHA  1993-2024 63

Summary of the Ceremony Proceedings

Program

Official Greetings

Reasons for Awarding the Prize and Introduction of the Prizewinner
Congratulatory Message from the Prime Minister of Japan
Congratulatory Message from the Australian Ambassador to Japan
Greetings by the Prizewinner

Commemorative Music Performance

Commendation and Medal

4. The Commemorative Lecture 38

IZEARBELEAS - BEUMEAR 76

5.

Summary of the Commemorative Lecture

The Prizewinners, 1993-2024 68

aAEAEBEERE
AT AEBREREEMERE

- AW NE N EBE L O MR RS & 78

6.

International Cosmos Prize Committee and Screening Committee of Experts 76

ETE
#H., FHEH. B - 25

International Cosmos Prize Committee

International Cosmos Prize Screening Committee of Experts

7. Expo ’90 Foundation 78

Major Activities
Board of Directors, Council Members, Advisors, Counselors



TR

I ZE AEBEIZ 19904 IChIfE SN AL D [HIAE A EDIE] L v ) BEZHK, BRIETE
W72V EDRAWEAD T LT, BIHEDT9934FICAIRR 2 LT L ek, MER, Wi %) Kinz Bl
L. SHUS X ZENHIE - ERZE T SNBALHARZEZ L, SRTRHHZ2MZ 52 EHRTEE L.

20254 EZHET—Ey N - 7Y FY a— - F— AW, [EEEAARREES TUCN) ARV Y FY A B
DOEZNEIH A FEEIEFENIEZ THE L, ERERON KGR O WY 2 5 7k OISR ST L.
F 72 hEW) & BRARKIEE DBIRMEIC O W T O % & Bk EOS KA EG OB TH 5 [HERER] O
FEE LT, K&z LiyohF L,

NBIGENC X o TEWMZHRIEO WA 3 ST § 2 BE, W12 X 5 AR Ol T O & £ Dk
BT AR, REFRET, »oushil - MEM 2 LS EN: 2 B 2 a2 2 AEBEOREICS
EDLLVHDOTY, Wt T§ T OIHEMBERDIENY) ZH a2l I T,

AREFIZ20254FE 0 A E A EBRE O #A & FHEEBEZIM) T LDH2bDTY, T—HWn772& AEOBE,
WHEIZOWT, SO THMBEEL Z EATENTEVITHFLET,

BRI ) L7205 EELHONTE LIRSV EIT, SHhzlb) L4112, dE LTE
CHIFLE L BT E9,

AR A EIBAE & Sk Wi it i &
af WPEE LK

4 International Cosmos Prize for 2025



Greetings

The International Cosmos Prize was established by the foundation in 1993 with the aim of carrying forward and advancing
the philosophy of “The Harmonious Coexistence between Nature and Humankind”, the guiding concept of the International
Garden and Greenery Exposition held in 1990. Since then, the Prize has placed emphasis on holistic and comprehensive ap-
proaches, honoring individuals and organizations whose outstanding research and accomplishments reflect these values. This
year marks its 32nd presentation.

The 2025 prizewinner, Dr. David Andrew Keith, in recognizing the importance of the International Union for Conserva-
tion of Nature (IUCN) Red List of Ecosystems, has spearheaded international collaborative research, dedicating himself to
developing innovative methods for assessing the risk of ecosystem collapse. He has earned great distinction as an ecosystem
researcher exploring the complex interactions of Earth’s diverse life forms through his work on the relationship between plants
and forest fires.

With biodiversity declining at an alarming rate as a result of human activity, Dr. Keith's development of methods for
evaluating ecosystems and his contributions to their conservation make him a truly deserving recipient of the International
Cosmos Prize, which emphasizes holistic, integrative approaches and universal values. I sincerely wish Dr. Keith continued
success in his work, and hope that his research will continue to reach an ever wider audience in the years to come.

This report provides a comprehensive overview of initiatives and activities related to the 2025 International Cosmos Prize.
I hope that it will provide a deeper understanding and appreciation of the spirit and scope of the Prize.

Finally, I would once again like to extend my sincere appreciation to all those involved in the selection process, and to the

many individuals who generously offered their support and cooperation.

MITARAI Fujio, Chairperson

The Commemorative Foundation for the International

Garden and Greenery Exposition, Osaka, Japan, 1990

International Cosmos Prize for 2025 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.

International Cosmos Prize for 2025 7
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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 Coexistence 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 2025 9
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Dr. David Andrew Keith

Professor of Botany, Centre for Ecosystem Science,

University of New South Wales

Professional Preparation

1981 BSc(Hons) University of Sydney

1991 PhD University of Sydney

Appointments

1982-1986  Technical Officer, National Herbarium of NSW

1995-1996 Research Officer, Tasmanian Parks and Wildlife Service
1986-2022 After serving as Research Officer and other positions, Senior

2012-Present

Principal Research Scientist, NSW National Parks and Wild-
life Service and NSW Office of Environment & Heritage
Professor of Botany, Centre for Ecosystem Science, Univer-
sity of NSW

International awards and honours

2020

2023

Luc Hoffmann Award, IUCN Commission on Ecosystem
Management

Elected Fellow, Australian Academy of Science

1. Keith, DA (2004) ‘Ocean Shores to Desert Dunes: The Native Vegetation of New South Wales and the ACT’. NSW Department of Environment and Conservation,

Sydney.

2. Keith, DA (2017) ‘Australian Vegetation’, Cambridge University Press, Cambridge.
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Reasons for Awarding the Prize

Dr. David Andrew Keith has made significant contributions to
vegetation and ecological research in Australia, studies evaluating
the Red List of Ecosystems from a global perspective, and the typifi-
cation of global ecosystems for environmental conservation.

Since the beginning of his research career, Dr. Keith has dedi-
cated himself to studying Australia’s native flora and vegetation.
His authoritative work, Ocean Shores to Desert Dunes: The Na-
tive Vegetation of New South Wales and the ACT, which provides
a comprehensive account of the vegetation of New South Wales,
is widely referenced by both experts and the general public alike.
With his research on the impacts of fire on natural ecosystems (fire
ecology), he predicted dependence of plants on wildfires using plant
functional traits, demonstrating the crucial role that regular wildfires
play in maintaining Australias unique ecosystems. These findings
hold universal significance for our understanding of the relation-
ship between wild vegetation and fires in regions prone to wildfires
around the world.

Dr. Keith has also achieved remarkable accomplishments in the
field of conservation biology with extensive studies on predicting,
detecting, and evaluating the extinction risks of species due to cli-
mate change. Notably, he has led a series of joint international stud-
ies on the establishment of the International Union for Conservation
of Nature and Natural Resources IUCN) Red List of Ecosystems,
a new protocol for assessing the risk of ecosystem collapse, an area
that previously lacked clear standards, and has been instrumental in
promoting its adoption worldwide.

A globally applicable classification system with clearly defined
targets is essential to the effective conservation of the planet’s diverse
ecosystems. Dr. Keith has also conducted research on classifying
ecosystems for conservation purposes, spearheading international
collaborative studies on typification of all ecosystems around the
world (natural and artificial, terrestrial, subterranean, freshwater,
and marine), with a focus on ecosystem functions. This work re-

sulted in the creation of the TIUCN Global Ecosystem Typology 2.0,

a groundbreaking framework that has made it possible to evaluate
the risk of ecosystem collapse.

As noted, Dr. Keith’s work has developed from ecological studies
on plants native to Australia to research on assessing the risk of eco-
system collapse from a global perspective, and to the classification of
ecosystems worldwide. Ecosystems represent the complex web of in-
teractions among all life forms on Earth. Today, with human activity
accelerating biodiversity loss, the conservation of ecosystems, which
are fundamental components of biodiversity at the highest level, has
become a matter of urgent importance. Dr. Keith’s pioneering work
on the development of macro-level methods for assessing ecosystems
and his research on ecosystem conservation have been recognized as
highly deserving of the International Cosmos Prize, which empha-

sizes holistic, integrated perspectives and universal relevance.

YAMAGIWA Juichi, Chairperson

International Cosmos Prize Committee

International Cosmos Prize for 2025 13
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Selection Process

1. Call for recommendations

In February of 2025, the International Cosmos Prize Commit-
tee issued a call for recommendations with the deadline of April
12, 2025, to 1,893 recommenders selected by the Prize Committee.

(from Japan: 1,013, from abroad 59 countries: 880).

2. Number of Nominations for Screening
139 nominations (from 31 countries)
< Number of candidates by Year >
Candidates since 2023: 39
Candidates since 2024: 46
Candidates since 2025: 54

< Number of candidates by country >

Japan (25), the United States (17), the United Kingdom (12),
Germany (10), Canada (5), Thailand (5), Australia (4), Austria (3),
Kenya (3), France (3), Italy (2), Sweden (2), the Philippines (2),
Brazil(2),Argentina(1),Israel(1),India(1), Egypt(1), theNetherlands(1),
Colombia (1), Chaina (1), Peru (1), Belgium (1), Singapore (1),
Switzerland (1), Spain (1), Slovakia (1), Taiwan (1), Denmark (1)
Tiirkiye (1), Malaysia (1) Multi nationality (1), Not specified(1)

* Dual citizenship nominees are counted twice

3. Selection Process

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

Committee on June 19, 2025.

[1st International Cosmos Prize Committee]

February 14, 2025 (Kyoto)
Selected the Chairperson of the International Cosmos Prize
Screening Committee of Experts, discussed the screening Proce-

dure, Nomination Form, Schedule, et al.

[1st International Cosmos Prize Screening Committee of Experts]
May 8, 2025 (Kyoto)
Selected 11 semifinals from 139 candidates.
[2nd International Cosmos Prize Screening Committee of Experts]
May 19, 2025 (Tokyo)
Selected 5 candidates for final screening.
[Joint meeting of the International Cosmos Prize Committee and
the International Cosmos Prize Screening Committee of Experts]
June 19, 2025 (Tokyo)
The report from the Screening Committee of Experts was pro-
duced on the selection process and the members of the 2 Com-
mittees had an opportunity to exchange opinions concerning the
final 5 candidates.
[3rd International Cosmos Prize Screening Committee of Experts]
June 19, 2025 (Tokyo)
Selected the final nominee.
[2nd International Cosmos Prize Committee]
June 19, 2025 (Tokyo)
After careful deliberation submitted by the Screening Committee
of Experts, they selected the final nominee of this year’s Interna-

tional Cosmos Prize.

4. The Board of Directors of the Expo *90 Foundation
July 15, 2025 (Tokyo)
The board of directors of the Expo *90 Foundation held the
meeting and after careful deliberation of the report submitted by the
Cosmos Prize Committee, selected Dr. David Andrew Keith as the

winner of this year’s International Cosmos Prize.

International Cosmos Prize for 2025 15
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Introduction of the Prizewinner

Building on his research in plant ecology, Dr. Keith extended his studies to the evaluation of ecosystem risks on a global scale and the typi-

fication of global ecosystems, making significant contributions in these areas.

a

Since the beginning of his research career, Dr. Keith has dedicated himself to studying Austra-
lia’s native flora and vegetation. With his research on the impacts of fire on natural ecosystems (fire
ecology), he predicted the dependence of plants on wildfires using plant functional traits, demon-
strating the crucial role that regular wildfires play in maintaining Australia’s unique ecosystems.
The findings from this research hold universal significance for our understanding of the relation-

ship between wild vegetation and fires in regions prone to wildfires around the world.

ThHYTEHRE, 1986F 2 F IMIEICT
Collecting Acacia, Tanami Desert, 1986

IUCN Red List of Ecosystems

Dr. Keith has also achieved remarkable accomplishments in the field of conservation biology
with extensive studies on predicting, detecting, and evaluating the extinction risks of species due to
climate change. Notably, he spearheaded an international collaborative effort on research to estab-
lish the International Union for Conservation of Nature and Natural Resources (IUCN) Red List
of Ecosystems, a new protocol for assessing the risk of ecosystem collapse, an area that had previ-

ously lacked clear standards, and has been instrumental in promoting its adoption worldwide.

HEDBHEC H 2 AFICERDERRAZE.
2010FA T ¥ LR B RREXICT

Surveying Endangered Coastal Floodplain
Ecosystems, Hexham Swamp Nature Reserve, 2010

onmental conservation

A globally applicable classification system with clearly defined targets is essential to the effective conservation of the planet’s diverse ecosys-
tems. Dr. Keith has also spearheaded international collaborative studies on typification of all natural and artificial ecosystems around the world,
both land (terrestrial and subterranean) and aquatic (freshwater and marine) ecosystems, with a focus on ecosystem functions. This work resulted

in the creation of the IUCN Global Ecosystem Typology 2.0, a framework that has made it possible to evaluate the risk of ecosystem collapse.
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On Receiving the International Cosmos Prize

I am deeply honoured to receive the 2025 Cosmos Prize. It is
special to work in ecosystem conservation alongside outstanding
colleagues, and have it recognised by the International Cosmos Prize
Committee and Expo’90 Foundation as contributing to “The Har-
monious Coexistence between Nature and Humankind” .

My parents left school at ages 12 and 14 yet, seeing value in
education, they dedicated themselves to the limits of their means to
ensure I had opportunities to learn. To this day I remain a passion-
ate learner from observation, exchanges with others and from some-
where deep within. I soon realised that understanding nature and
valuing it are inexorably intertwined across cultures, and that this
interdependence is vital to the future of both nature and humanity.

My childhood was sprinkled with fleeting interactions with na-
ture through family stories, osmosis from documentaries and some
direct experiences, but I was age 19 before I realised I could pursue a
career in nature research, and by 21 T was a tenured government re-
search assistant in ecology. A loving, supportive family, inspirational
academic mentors and an electrifying group of student friends were
foundational to that transition and my career.

My early work at the New South Wales Herbarium, took me on
a foray into systematics and then into descriptive ecology - particu-
larly vegetation survey and mapping. Sharing our work with local
communities and authorities supported multiple small advances in
protection and sustainable management of remnant ecosystems in
an era of rapidly intensifying land use. In an interlude, I shared a
life-changing experience with my partner Belinda to see the wilds of
Australia. On return, we started a family which is now the founda-
tion for our existence. I embarked on postgraduate studies while
working full-time and transferred to the National Parks and Wildlife
Service. There, I was part of a small group mandated to research
biodiversity to support its conservation and management. Later,
I transitioned to a joint position between the agency and UNSW

Sydney, and after another decade moved to the university full-time.

My fervour for learning led me to research populations, species
to ecosystems and to seek development as a specialist in multiple
dimensions of ecology and conservation. The concept of ecosystems
emerged as a powerful means for both biodiversity conservation and
sustaining human wellbeing.

A breakthrough in our research came in developing a method for
ecosystem risk assessment, mandated by the World Conservation
Congress in 2008 and later adopted by IUCN as the Red List of
Ecosystems (RLE). This enabled the relative risks to different types
of ecosystems to be assessed, and the underlying causes to be diag-
nosed, informing risk reduction strategies and nature-based solu-
tions. Next, we needed a classification framework to facilitate con-
sistent assessments and knowledge transfer for the diverse array of
ecosystems on Earth. Collaborations with a global network of spe-
cialists produced the first comprehensive Global Ecosystem Typol-
ogy, cataloguing major groups of ecosystems on land, in freshwaters,
within the deep oceans and even underground.

More than 5000 ecosystem types from over 100 countries on
every continent now have Red List assessments to guide and report
on risk reduction strategies. Through the efforts of our RLE team,
the RLE and Global Ecosystem Typology have now been adopted
in the United Nations Global Biodiversity Framework and in UN
standards for national accounts. This lays the ground for arresting
and reversing the accelerating diminution of nature and declining
quality of human life. Ultimately, success depends on us as indi-
viduals, as cultures, businesses and institutions understanding and
valuing nature in itself and for what it does, and can do, for us all.
Only this can motivate and sustain action for “The Harmonious
Coexistence between Nature and Humankind”. This award inspires
me to continue dedicating myself to creating a better and brighter

future for our planet and all of humanity.

David Andrew Keith
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2025 (32nd) International Cosmos Prize was held on October 17 at Sumitomolife Izumi Hall, Chuo-ku,
Osaka City.

Some 420 participants attended the event, including distinguished guests from Japan and abroad. At 3:00 p.m., the Ceremony commenced
with the majestic strains of pipe organ music.

Dr. YAMAGIWA Juichi as Chairperson of the International Cosmos Prize Committee and Dr. IKEYA Kazunobu as Chairperson of the
Screening Committee of Experts accompanied by Expo *90 Foundation Chairperson Mr. MITARAI Fujio and Expo *90 Foundation President
Dr. KURITA Takuya. After that, the hosts introduced the members of their respective committees.

The guests of honor took the platform and were introduced to the audience. They included Ms. Margaret Bowen, Consul-General of Aus-
tralia in Osaka (on behalf of the Australian Ambassador to Japan), Mr. DEGUCHI Yoichi, Deputy Director-General, Minister's Secretariat,
Ministry of Land, Infrastructure, Transport and Tourism (on behalf of Minister, Ministry of Land, Infrastructure, Transport and Tourism), Mr.
INUZUKA Akinobu, Deputy Director, Kinki Regional Agricultural Administration Office (on behalf of Minister, Ministry of Agriculture,
Forestry and Fisheries), Mr. MORIOKA Takekazu, Vice Governor, Osaka Prefectural Government (on behalf of Governor, Osaka Prefectural
Government), Mr. TAKAHASHI Toru, Deputy Mayor, Osaka Municipal Government (on behalf of Mayor, Osaka Municipal Government).

After that, Expo 90 Foundation Chairperson Mr. MITARAI delivered an address on behalf of the host organization. Dr. YAMAGIWA as
Chairperson of the International Cosmos Prize Committee, described the prizewinner selection process. Then, Dr. David Andrew Keith, the
2025 Cosmos Prizewinner, took the platform. Chairperson, Dr. YAMAGIWA outlined the reasons for the Award. Dr. Keith was awarded a
commendation, a supplementary prize by Expo 90 Foundation Chairperson Mr. MITARAI and a medallion by Dr. YAMAGIWA. On behalf
of the guests, the master of the ceremony read a congratulatory message from the Prime Minister, Mr. ISHIBA Shigeru. And, Ms. Margaret
Bowen, Consul-General of Australia in Osaka read a congratulatory message from H. E. Mr. Justin Hayhurst, Ambassador of Australia to Japan.

Then introductory videos of the Prizewinner were presented on the screen. Dr. Keith delivered the Prizewinner’s address.

The ceremony concluded with celebratory musical performances by Mr. KAKO Takashi, composer and pianist with the Kansai Philharmonic
Orchestra

Program
15:00 Commencement Introduction of the Host Moderator: Ms. KANZAKI Manami
Pipe Organist: Ms. KATAGIRI Seiko
Introduction of the Committee Members
Introduction of the Special Guests
Official Greetings Mr. MITARAI Fujio, Chairperson
Entrance of the Prize Winner Dr. David Andrew Keith
Reasons for the Award and Introduction of the Prize Winner ~ Dr. YAMAGIWA Juichi, Prize Committee Chairperson
Presentation of the Award:
Commendation and Monetary Prize, Mr. MITARAI Fujio, Chairperson
Medal, Dr. YAMAGIWA Juichi, Prize Committee Chairperson
Congratulatory message Mr. ISHIBA Shigeru, Prime Minister (Read by the host)
H. E. Mr. Justin Hayhurst, Ambassador of Australia to Japan
(Read by Ms. Margaret Bowen, Consul-General of Australia in Osaka)
Introduction Video of the Prize Winner
Greetings by the Prize Winner Dr. David Andrew Keith
16:10 Celebration event Celebration Concert Composer, Pianist: Mr. KAKO Takashi

Kansai Philharmonic Orchestra
17:00 Conclusion
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Official Greetings

The 1990 International Garden and Greenery Exposition was
held in Osaka, Japan under the theme of “The Harmonious Coex-
istence between Nature and Humankind”, which sent out a call to
the world for international dialogue on building a sustainable future
that values nature and strives for harmony with the understanding
that humans are an integral part of nature. The 2025 World Expo
has recently come to a successful close. Taking place again in Osaka
after 35 years, it is profoundly moving to witness its remarkable con-
tributions to advocating respect for diverse forms of life and cultures
and in secking a sustainable future shaped by new values. For this,
I offer my heartfelt congratulations and deepest respect. In 2027,
Yokohama will host the International Horticultural Expo, the first
such event since 1990. I sincerely hope that the success of Expo
2025 in Osaka, Kansai will carry forward to Yokohama.

This year marks the 32nd presentation of the International Cos-
mos Prize, which honors individuals and groups for their holistic
and comprehensive global accomplishments. I would like to extend
my sincere appreciation to Dr. YAMAGIWA, the Prize Committee
Chairperson, committee members, and all the distinguished guests
here today for your invaluable support in making this possible.

This year’s prizewinner, Dr. David Andrew Keith, recognizing
the importance of the International Union for Conservation of Na-
ture (IUCN) Red List of Ecosystems, has spearheaded international
collaborative research, dedicating himself to developing innovative
methods for assessing the risk of ecosystem collapse. He has earned
great distinction as an ecosystem researcher exploring the complex
interactions of Earth’s diverse life forms through his work on the

relationship between plants and forest fires.

With biodiversity declining at an alarming rate as a result of
human activity, Dr. Keith’s development of methods for evaluating
ecosystems and his contributions to their conservation make him a
truly deserving recipient of the International Cosmos Prize, which
emphasizes holistic, integrative approaches and universal values.

I salute Dr. Keith’s distinguished accomplishments and offer my
best wishes for his continued success in the years to come.

I would like to conclude my remarks by reiterating our com-
mitment to further spreading and advocating the ideals of the In-
ternational Cosmos Prize. Thank you for your continued guidance

and support.

MITARAI Fujio, Chairperson

The Commemorative Foundation for the International
Garden and Greenery Exposition, Osaka, Japan, 1990
October 17, 2025
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Reasons for Awarding the Prize and Introduction of the Prizewinner

I would like to outline the reasons for awarding the prize and
introduction of the prizewinner. The number of nominations for
screening this year is 139 from 31 countries.

The International Cosmos Prize Screening Committee of Ex-
perts chaired by Dr. IKEYA Kazunobu carefully evaluated candi-
dates for the prize. After careful deliberation submitted by the
Screening Committee of Experts, the International Cosmos Prize
Committee selected Dr. David Andrew Keith as the final nominee
of this year’s International Cosmos Prize.

I will now read the reason for the award.

Dr. David Andrew Keith has made significant contributions to
vegetation and ecological research in Australia, studies evaluating
the Red List of Ecosystems from a global perspective, and the typifi-
cation of global ecosystems for environmental conservation.

Since the beginning of his research career, Dr. Keith has dedi-
cated himself to studying Australia’s native flora and vegetation.
His authoritative work, Ocean Shores to Desert Dunes: The Na-
tive Vegetation of New South Wales and the ACT, which provides
a comprehensive account of the vegetation of New South Wales,
is widely referenced by both experts and the general public alike.
With his research on the impacts of fire on natural ecosystems (fire
ecology), he predicted dependence of plants on wildfires using plant
functional traits, demonstrating the crucial role that regular wildfires
play in maintaining Australia’s unique ecosystems. These findings
hold universal significance for our understanding of the relation-
ship between wild vegetation and fires in regions prone to wildfires
around the world.

Dr. Keith has also achieved remarkable accomplishments in
the field of conservation biology with extensive studies on predict-
ing, detecting, and evaluating the extinction risks of species due to
climate change. Notably, he has led a series of joint international
studies on the establishment of the International Union for Conser-
vation of Nature and Natural Resources (IUCN) Red List of Ecosys-
tems, a new protocol for assessing the risk of ecosystem collapse, an
area that previously lacked clear standards, and has been instrumen-

tal in promoting its adoption worldwide.

A globally applicable classification system with clearly defined
targets is essential to the effective conservation of the planet’s diverse
ecosystems. Dr. Keith has also conducted research on classifying
ecosystems for conservation purposes, spearheading international
collaborative studies on typification of all ecosystems around the
world (natural and artificial, terrestrial, subterranean, freshwater,
and marine), with a focus on ecosystem functions. This work re-
sulted in the creation of the IUCN Global Ecosystem Typology 2.0,
a groundbreaking framework that has made it possible to evaluate
the risk of ecosystem collapse.

As noted, Dr. Keith’s work has developed from ecological studies
on plants native to Australia to research on assessing the risk of eco-
system collapse from a global perspective, and to the classification of
ecosystems worldwide. Ecosystems represent the complex web of in-
teractions among all life forms on Earth. Today, with human activity
accelerating biodiversity loss, the conservation of ecosystems, which
are fundamental components of biodiversity at the highest level, has
become a matter of urgent importance. Dr. Keith’s pioneering work
on the development of macro-level methods for assessing ecosystems
and his research on ecosystem conservation have been recognized as
highly deserving of the International Cosmos Prize, which empha-

sizes holistic, integrated perspectives and universal relevance.

YAMAGIWA Juichi, Chairperson
International Cosmos Prize Committee

October 17, 2025
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Congratulatory Message from the Prime Minister of Japan

Today, I would like to offer my heartfelt congratulations to you
all on the occasion of the 2025 International Cosmos Prize award
ceremony.

Allow me first to express my deep appreciation to all who, for
more than three decades since the creation of this prize in 1993,
have worked tirelessly on the commendation programs that have
carried forward and further advanced Expo ‘90’s philosophy of the
harmonious coexistence between nature and humankind.

The recipient of this year's award, Dr. David Andrew Keith, has
developed a framework for classifying ecosystems and assessing their
risk of loss on a global scale, and has been instrumental in the cre-
ation of the "Red List of Ecosystems", later adopted by the Interna-
tional Union for Conservation of Nature JUCN).

As Dr. Keith's work demonstrates, biodiversity, which includes
ecosystems, forms the very foundation of human life and our collec-
tive future. I sincerely hope that his work will continue to encour-
age efforts to assess ecosystems and conserve biodiversity across the
globe. I hold Dr. Keith's accomplishments in the highest regard and
extend my warmest congratulations to him on this well-deserved
honor.
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Expo 2025 Osaka, Kansai, Japan, which closed on the 13th of
this month, embraced the theme of "Designing Future Society for
Our Lives”. The Expo offered an opportunity for each of us to re-
flect on the value of life and share our hopes for the future with
people around the world. In March 2027, the International Horti-
cultural Expo, GREEN X EXPO 2027, will be held in Yokohama,
Kanagawa Prefecture. Under the theme of "Scenery of the Future for
Happiness", the government will work together with the public and
private sectors to ensure its success and make it an opportunity to
reflect on building a sustainable society.

In conclusion, I would like to express my hope that the philoso-
phy of the harmonious coexistence between nature and humankind
will be passed down and further developed through the Internation-
al Cosmos Prize. I would like to offer my warmest congratulations
and best wishes to everyone here today for your continued health
and happiness.

ISHIBA Shigeru, Prime Minister of Japan
(Read by the host)
October 17, 2025
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Congratulatory Message from the Australian Ambassador to Japan

I am delighted that Dr. Keith has been awarded the 32nd In-
ternational Cosmos Prize. His extensive research on Australian flora
and its application to global biodiversity conservation has made a
significant contribution to the scientific community. In recent years,
as a Fellow of the Australian Academy of Science, he has also de-
voted considerable effort to public engagement, ensuring that his
work reaches a broader audience. This prestigious award serves as a
testament to the international recognition and relevance of his re-
search—not only within Australia, but across the globe.

Many will recall the catastrophic bushfires that swept through
Australia between December 2019 and February 2020, affecting ap-
proximately 5.5 million hectares in the state of New South Wales
alone. The NSW Bushfire Hub, in which Professor Keith played
an active role, was instrumental in accurately assessing the ecologi-
cal impact of the fires. Research findings suggest that the majority
of plant species in New South Wales are expected to recover fully.
Indeed, fire appears to help sustain the populations of many native
plants.

Climate change poses growing challenges to our economic pros-
perity, the amenity of cities and regions, the health of our environ-
ment and ecosystem services, and the wellbeing of our communities.
Australia is committed to working with other nations and partners,
including Japan, to advance climate action and resilience-building
efforts.

I commend the Selection Committee for its decision to honour
Dr. Keith's achievements. I also extend my appreciation to Chair-
man Mitarai and all members of the Expo'90 Foundation respon-
sible for administering this esteemed award.

Justin Hayhurst, Ambassador of Australia to Japan
(Read by Margaret Bowen, Consul-General of Australia in Osaka)
October 17, 2025
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Greetings from the Prizewinner

Let me begin with sincere thanks for this very warm welcome
today. It is a real pleasure to visit Japan for the first time. I have
heard and read a great deal about this wonderful country, its ex-
traordinary natural environment, engaging people and culture, and
its fascinating history. It’s truly exciting to be here, but all the more
so as a recipient of the International Cosmos Prize. I want to thank
the Prize Committee Chairperson, Dr. YAMAGIWA, the Screen-
ing Committee of Experts Chairperson, Dr. IKEYA, the Expo "90
Foundation Chairperson, Mr. MITARAI, and the Expo 90 Foun-
dation President, Dr. KURITA for this great honour and privilege
to join the distinguished winners of this award. I especially thank
Prime Minister ISHIBA and Ambassador Hayhurst for their kind
words.

The theme and enduring philosophy of Expo "90 — The Harmo-
nious Coexistence of Nature and Humankind — really struck a chord
with me. I had a moment when I was age 19 when I realised I could
pursue a career being in nature, studying it and working with others
to protect it. I remember exactly where I was. During my school
years, I never put what felt like a small interest in nature together
with the idea of a career. In the years since ‘the moment, I realised
that little signs were there. Stories from my father, exploring the
forest a few blocks away from our suburban home, the keen garden-
ing habits of both my parents to grow vegetables and ornamentals,
spending my pocket money to add a native ‘Banksia’ to the garden,
avid viewing of nature documentaries on the television,

At university, the light finally came on for me thanks to a couple
of inspirational teachers and a fantastic bunch of student peers. The
teachers were botanists, Peter Myerscough and Roger Carolin. Their
engaging undergraduate courses led me to an Honours project un-
der their supervision on the taxonomy and ecology of a group of
Banksias. They taught me many interesting things, but most of all
they taught me how to observe, investigate, learn and think critically
about how nature operates, how it changes through time, and how
the elements within it interact and depend on one another. They
became lifelong friends into their 90s, and my gratitude for their
early mentoring and enduring friendship never ceases. Roger had a
research assistant, Belinda Pellow, who made me realise by example,
how good a career like hers could be. Ever since, we have been shar-
ing a love of nature in a life together.

After completing my undergraduate degree and Honours proj-
ect, I was fortunate to be offered a job as a research assistant at the
herbarium and botanic gardens in Sydney, initially supporting Dr
Mary Tindale’s work on Acacia taxonomy. Just a few months later, I
applied for a tenured position assisting an ecologist, Doug Benson,
to map native vegetation. Doug was a great mentor, another one
who became a lifelong friend. In our work, he taught me how to
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read landscapes ecologically and think deeply about their history
and argue the pro’s and con’s of alternative interpretations. Even
more importantly, for me, he consolidated the connection between
science and the conservation of nature.

Encouraged to pursue curiosity about nature, I enrolled in a
PhD, which I did part-time, with Peter Myerscough, while working
full-time with Doug. I was especially interested in these patterned
peatlands not far from Sydney — what caused such intricate patterns?
In an early field trip, it struck me that the patterns could change over
time, and my project became an investigation of factors that drove
the dynamic mosaic within these distinctive ecosystems over time
scales of decades to millenia. It turned out that fine-scale hydrologi-
cal gradients and fire regimes were critical to the persistence, diver-
sity and dynamics of these ecosystems, and hence to their conser-
vation. The peatlands are small but important repositories of biota
that occur nowhere else in the landscape. At the same time they play
critical roles in carbon sequestration and storage, sustained flows of
high quality water to a large urban population, and flood mitigation
in downstream waterways. With their dual roles in supporting bio-
diversity and ecosystem services, there are few better expositions of
the need for harmonious coexistence between nature and humanity.

At the time, I believe I was the only scientist researching the
contemporary dynamics of peatland ecosystems in Australia. After-
all, they represent a tiny fraction of the Australian continent. Curi-
osity about change and the conservation imperative to understand
how it happens led me to establish the first of several long-term
ecological research endeavours to track ecosystem trajectories. Some
of the peatlands have undergone substantial changes over the past
four decades. There is now a small but very active research com-
munity working on different peatland ecosystems across Australia.
Two weeks ago I attended a workshop on the topic in southwestern
Australia, 4000 km from my original study site. Together, we are
developing a better understanding of their diversity and ecological
functions, their responses to different fire regimes, climate change,
underground coal mining and eutrophication from urban sources,
as well as approaches to restoring degraded peatland ecosystems.
Alongside increasing public awareness, several Australian peatland
ecosystem types are now listed as threatened, conferring additional
protections under environmental laws.

Our shared interest in nature prompted an interlude in which
Belinda and I travelled remote parts of Australia for several months.
As well as taking an opportunity to collect plant specimens from
remote locations for our taxonomic mentors, this seminal sojourn
was an inspirational experience in learning about Australia’s diverse
ecosystems.

Soon after returning, I moved to a small group in the National



Parks and Wildlife Service. Our purpose was to research biodiversity
to inform its conservation and management within protected areas
and beyond. I brought some of my vegetation survey and mapping
skills to the task, but became increasingly engaged in the population
biology of individual species. That discipline helps to understand
the mechanisms of change that play out as far-reaching changes at
the ecosystem level.

I spent a lot of time in the field. Collaborations with colleagues
extended that work in ecological models to explore risks of extinc-
tion under alternative future scenarios. Driven by government pol-
icy imperatives, I reviewed and critiqued proxy methods that could
be used in Australia’s first legislation to protect threatened species.
That published work led to an invitation from Georgina Mace, an
earlier Cosmos Prize recipient, to participate in an international re-
view of the Red List Categories and Criteria for Threatened Species.
The Red List protocol is a widely used method for estimating relative
extinction risks, now applied to 170,000 species, and hosted by the
International Union for Conservation of Nature (IUCN). I have
worked with IUCN ever since as part of a standards committee that
maintains guidelines for application of the Red List protocol.

Some years later, a colleague, Jon Paul Rodriguez, also involved
in the Red List review shared a vision to establish a Red List of
Ecosystems, alongside the one for threatened species. I found this
idea very appealing because it connected with environmental laws in
Australia that provided for listing and protection of threatened eco-
systems. At the time, I was also collaborating with Emily Nicholson
on a review of ecosystem assessment criteria.

Jon Paul led the development of a resolution endorsed at the
2008 World Conservation Congress to initiate the development of
a Red List of Ecosystems. That began a research and service stream
that almost completely subsumed my career to this day. It was excit-
ing because it draws from everything I had learnt from fieldwork,
analysis and modelling, workshops and research collaborations
across ecological scales from populations to whole ecosystems. After
a series of international meetings, we published the risk assessment
method in 2013, and in 2014, the Red List of Ecosystems Catego-
ries and Criteria was endorsed by IUCN Council as the global stan-
dard for ecosystem risk assessment.

Next, we needed a typology to frame the assessment of different
ecosystem types around the world’s landscapes and waters. Another
large international collaboration produced the IUCN Global Eco-
system Typology, published in Nature in 2022.

The Ecosystem Red List and Typology are helping to reshape
global policies and influence ecosystem conservation on the ground.
Endorsement of the United Nations Global Biodiversity Framework
signalled a renewed emphasis on ecosystem conservation, with three

targets directed, respectively, at halting decline, restoring degraded eco-
systems and protecting natural ecosystems. The Red List of Ecosystems
was identified as a headline indicator of progress towards these targets,
with reporting framed by the Global Ecosystem Typology scheduled
in 2026 and 2030. The UN Ecosystem Accounting Standard also ad-
opted the Global Ecosystem Typology as the reference classification for
ecosystem assets, and World Heritage Outlook reports will document
the ecosystem types represented in each listed site.

As a consequence, many countries are applying these tools to
contextualise their national data in a rigorous and consistent frame-
work that informs priorities for conservation action on the ground
through expansion of protected area networks, environmental as-
sessment and approval processes, investments in ecosystem restora-
tion, and so on. More than 500 ecosystem types have now been
assessed using the Red List method over more than 100 countries. In
25 of those countries, national Red Lists of Ecosystems are already
linked directly to policy or legislative instruments to inform decision
making. Businesses are also active in uptake of these frameworks
through the Task Force for Nature Disclosures and Nature Positive
initiatives.

The ultimate measure of success, ofcourse, is whether we can
slow, halt and even reverse declines in biodiversity. Put another way,
i’s about whether nature and humankind can coexist in harmony,
or whether humankind continues to operate in a way that erodes
nature, also eroding human-wellbeing in the process. It’s no-coinci-
dence that the theme emerging from Expo’90 aligns so closely with
the mission of the Convention on Biological Diversity to ‘live in
harmony with nature’, adopted by the United Nations just a couple
of years after Expo 90.

With the dual role they play in biodiversity and human-wellbe-
ing, it makes a lot of sense to approach this mission through the lens
of ecosystems, although attention to detail at the species level will
always be an important part of our efforts. We have the tools and
enough knowledge to act, and effective action is underway in some
quarters, but we need much more of it to make a difference in sus-
taining Earth’s ecosystems. Science is no longer the limiting factor.
It is now about how people value nature and commit to harmoni-
ous coexistence through societies, economies and cultures. Ecosys-
tems loom large there too, as foundational to national identity and
a sense of place that is so deeply gained in many different cultures,
the world over.

David Andrew Keith
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The award ceremony venue, Sumitomolife Izumi Hall
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Mr. MITARAI Fujio, Chairperson of the Foundation
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From right:

Ms. Margaret Bowen, Consul-General of Australia in Osaka (on behalf of the Australian
Ambassador to Japan), Mr. DEGUCHI Yoichi, Deputy Director-General, Minister's Secre-
tariat, Ministry of Land, Infrastructure, Transport and Tourism (on behalf of Minister, Minis-
try of Land, Infrastructure, Transport and Tourism), Mr. INUZUKA Akinobu, Deputy Director,
Kinki Regional Agricultural Administration Office (on behalf of Minister, Ministry of Agricul-
ture, Forestry and Fisheries), Mr. MORIOKA Takekazu, Vice Governor, Osaka Prefectural
Government (on behalf of Governor, Osaka Prefectural Government), Mr. TAKAHASHI Toru,
Deputy Mayor, Osaka Municipal Government (on behalf of Mayor, Osaka Municipal Gov-
ernment)
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Front left:

Dr. YAMAGIWA Juichi, Chairperson of the International Cosmos Prize Committee,
Dr. IKEYA Kazunobu, Chairperson of the Screening Committee of Experts, Mr. MITARAI
Fujio, Chairperson of the Foundation and Dr. KURITA Takuya, President of the Foundation

BEBEREGA LT3 IBEEEREER
Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee, reads the rea-
sons for the award

International Cosmos Prize for 2025 33



HREESBHE X - ABLICEIHTFRRES XZINEXF—IAFLICEIIIBHEESRER
Mr. MITARAI, Chairperson of the Foundation, presents the commendation and monetary Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee, presents the
prize to Dr. Keith medal to Dr. Keith

WFEEBEER. ¥—FL. IBEZEEREER
Mr. MITARAI, Chairperson of the Foundation, Dr. Keith, Dr. YAMAGIWA, Chairperson of the International Cosmos Prize Committee
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SHEREE T35 - 218t
Dr. Keith greeting the audience

International Cosmos Prize for 2025 35



MRS

Commemorative Music Performance

TERIR, E7 =X FOMERERK EREET « VN —E=—EREH Mr. KAKO Takashi, composer and pianist with Kansai Philharmonic Orchestra
RKIV—~JY—=22)=jX Poésie ~ Greensleeves

HMOINyHHYT Divine Passacaglia

INUIBATWD D ) Is Paris Burning etc.
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Commendation and Medal

b X%
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Medal
‘The International Cosmos Prize medal is designed by AWAZU Kiyoshi.

Its motif is marcasite (white iron pyrites). Formed during the earth’s cre-

ation, these crystals are a beautiful gift of nature, wrapped in the mystery
on the earth. The medal’s radial shape resembling a flower reflects the
essence of nature’s providence.

The various colors of the ribbon symbolize the light of the sun shining

upon the earth.

Certificate of Commendation

LRRT— I NELLFREINLT VI T L - 2EHEL
Ty BHEMICEAYFMLLZ2AEAFBEDOX S IV E T
L— MDA TwE g,

AT NVIr—A

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

Medal case

KL HARDEHN e TEBMCTH HEE D IC, SEELE
N T TRLTWE T, WHEY 27 T ORBKAREZMN, 25
NEBERZRODLEIRE H->TBY), BAOLZ R L SE5
oL TwET,

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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The Commemorative Lecture
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Summary of the Commemorative Lecture

The 2025 International Cosmos Prize Commemorative Lecture Meeting was held at Ito Hall, Ito International Research Center, The Uni-
versity of Tokyo (Bunkyo-ku, Tokyo) on October 21.

Dr. Keith gave a commemorative lecture after the introduction by Dr. IKEYA Kazunobu. After the lecture, Mr. FURUTA Naoya offered
the presentation, followed by dialogue between Dr. Keith and Mr. FURUTA. And Dr. Keith and Mr. FURUTA answered questions from the

audience.

Time and date: Tuesday, October 21, 4:00 p.m.—6:00 p.m.
Place: Ito Hall, Ito International Research Center, The University of Tokyo (Bunkyo-ku, Tokyo)
Attendance: 230 approx.
Program:
Commemorative Lecture “Conserving Earth’s Ecosystems”
Dr. David Andrew Keith
Dialogues and Q&A session
Dr. David Andrew Keith
Mr. FURUTA Naoya (Professor, Taisyo University / Coordinator, IUCN Japan Liaison Office)
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Conserving Earth’s Ecosystems

David Andrew Keith

The Earth is changing. We would be in trouble if it
wasn't. But what's interesting is how it’s changing and why.
And this is one of the focuses of the discipline of ecology.
And it’s actually quite complicated. This marble that floats

around in space has a lot going on.

And in ecology, we think about life and biodiversity
being organized into a number of levels and having many
interactive parts. And you can think about this hierarchy
starting at the biosphere, which encompasses the entire
world, and ending at the smallest level of organization, down
at molecules. And in between somewhere there is species,
which are often a focus of our attention in many ways.

Bur it’s important to think about species in their context
and realize that this hierarchy can be quite useful in terms of
explaining different phenomena related to change in the
biosphere. We can move up levels of organization to think
about how we might generalize about what we learn from
lower levels of organization, and we can seek depth down in
finer scales of organization to explain the mechanisms and
the processes that result in those changes. So it's important
to remember, I think, all the time that we are framing our
thinking in this organized way of multiple levels of

organization when we think about the biosphere.
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And so when we think about changes in the biosphere,
you often hear some rather frightening statistics.

One is that modern extinction rates, the loss of species, is
somewhere between 100 and 1000 times higher than the
background rates in evolutionary time.

A second fact that one often hears is that around 28% of
the species that are so far assessed on the [IUCN Red List of
Threatened Species are currently at risk of extinction, and
that those risks are increasing. And some groups are
increasing in their risks much more rapidly than others,
most notably corals.

And there are other kinds of metrics that we refer to, like
the Living Planet Index, which is telling us that over the past
50 years as a whole there are 73% less individual mammals
on the planet than there was that time ago.

Now, there are two things in common about this quick
synopsis. One is that the news is not good.

The second is that almost all of that information is
focused on the species’ level of biodiversity. In fact, even
Google artificial intelligence algorithms believe that species
and biodiversity are the same things. They are not.
Biodiversity encompasses many more levels of organization

than species alone.



So when we think about our current and past efforts for
biodiversity conservation being so heavily focused on the
species level of organization, it's important because it helps
us understand that extinction risk and the mechanisms that
drive those risks are important in mediating or mitigating
those risks, so we can actually design strategies and
conservation actions if we understand the level of risk and
the causes, the process that are driving those.

And so this example of red pandas is a very good
example of that kind of approach where we understand the
processes that are driving those extinction risks that threaten
the red panda. And there is a very well thought out strategy
that covers actions from the community level up to
government level and businesses to address those risks in that
species.

But putting that in context, there’s an awful lot of species
on the planet. One estimate puts it at 9 million. And only
14% of that 9 million, as we currently understand them, are
actually described and catalogued. The rest we don't even
have a name for, let alone the understanding, in order to
manage them and manage their risks of extinction. And still
more disturbing, less than 2 % of that number have been
assessed on the IUCN Red List. It’s quite a large number;
160,000-170,000 species have been assessed, which is a lot
of work. But there are so many more to go that it means
that at current rates of work, it'll take us the best part of

1000 years to get through them all.

Why do we need a different kind of approach in
biodiversity conservation? My colleagues and I would posit
that if we are to stem the tide of biodiversity loss, then we
need a broader and more preemptive kind of approach that’s
sustainable to biodiversity conservation.

Firstly, if we deal with threats at the ecosystem level and
we are successful in abating threats to biodiversity, then we
can save many species at once. There are many species, for
example, that are threatened by clearing of native vegetation
and habitat from the landscape to convert it to urban or
agricultural or industrial uses. There are many species that
are threatened by changes in water regimes as we extract
water from rivers, for example. So if we can deal with those
threats, then we are making the task a simpler one than if we
dealt with one species at a time.

The second point is that almost all species rely on healthy
ecosystems. There’s only a few that are good opportunists that
are able to adapt and live in places that humans create with
artificial ecosystems. Most of them depend on quite narrow
sets of resources and habitats that are framed by the ecosystems
in which they live. So we must conserve ecosystems as step
one to conserving habitats for individual species.

Pve already spoken about the magnitude of the task in
assessing extinction risks of individual species. If we think
about framing and defining and describing ecosystems at a
broader level, there will be fewer of them to deal with than
individual species, and therefore the task of managing them

should be more tractable than a species by species approach.
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Fourthly, addressing ecological processes and
dependencies amongst multiple species is central to the
ecosystem concept. So, we cannot easily deal with that at a
species by species level because we don’t necessarily
understand what the dependencies of one particular species
might be on one or perhaps many others.

Viewing the system as a whole, we can get a better
appreciation of those dependencies and interactions and
frame our actions around keeping those sustainable.

A similar point is that the structure and function of
ecosystems is largely determined by species that are
common, rather than those that are already rare and perhaps
threatened. And so, some attention to those species that
provide that structure and function to ecosystems is really
imperative to keep ecosystems functional and able to
support as many species as they do.

And that leads me to the final point, which is that
ecosystems interact with people and indeed people are part of
ecosystems inherently. And ecosystems provide essential
services to people that underpin our well-being as well as our
cultural identity. There are many cases where an ecosystem
provides either a basic resource, such as water, or perhaps fuel or
clean air, and others in cases where they provide less tangible
goods and services, such as cultural identity and spiritual
services that people benefit from. And in particular, where I
come from, there was a very interesting turn of events during
the COVID epidemic. We live near a national park in Sydney,
Australia, and that park is a popular park. It normally receives
around 3 million visitors per year. During the COVID
epidemic, there were travel restrictions which prevented people
from traveling. So, many of the international visitors who came
to the park were unable to get there. However, the local people
that lived in the Sydney region realized that open space and
experiencing the outdoors was an incredibly important part of
their ongoing health and welfare. And so, we actually got more
than double, 8 million visitors a year to that small park, because
people understood their dependency on natural environments

and the importance of their well-being to be outdoors.
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So, ecosystems and people and well-being are intimately
connected. And ecosystems are not just about biodiversity,

they are about the continued existence of our race itself.

So, how do we go about an ecosystem approach to
biodiversity conservation? Well, the approach that my
colleagues and I have designed is essentially based on the
assessment of risk as a foundational step. Risk is the
probability of an adverse outcome over a specified time
frame. And so in an ecosystem context, the adverse outcome
is ecosystem collapse. And our aims and our goals are then
framed around reducing or minimizing those risks of
ecosystem collapse. And so that then requires the design of
strategies to avoid impacts and to reverse degradation in
order to reduce those risks. So in this diagram, you'll see on
the left hand side a box that begins with that foundational
information about understanding the risks to a particular
ecosystem type. And part of that process involves
diagnosing the causes that underlie those risks. With that
understanding, we can then design strategies to implement
risk reduction strategies or actions, and we can also put some
effort towards restoring degraded ecosystems.

Now, there’s a dichotomy there because the action part is
about trying different alternatives and comparing their
outcomes and their performance. And we can do that if we
monitor what happens to the ecosystems with suitable
indicators over time when they are exposed to these different
actions and treatments. And that’s important. Monitoring

is important because it enables us to report on our successes



and our failures and limitations. And many countries have
statutory frameworks for that reporting through state of
environment. And globally, we have global frameworks and
agreements signed up as part of the UN Convention on
Biological Diversity, where countries are required to report
on their progress.

And so, monitoring supports that particular function.
But perhaps even more importantly, it informs what we do
into the future. There’s a feedback loop there that enables us
to use what we've learned from monitoring to reassess the
risks and to see whether they have indeed been reduced, and
to reframe our diagnosis of the primary causes of risks, and
then adjust our actions. And so around we go.

So the Red List of Ecosystems is a tool that’s designed to
support that process of risk assessment to ecosystems.

And its primary role is really in diagnosing the symptoms
of risk so that we can then understand what options we have
open to us to treat those symptoms, much like a patient

seeing a doctor.

Now I will take you briefly through the protocol of the
Red List of Ecosystems. Some of you may be familiar with
the Red List of Threatened Species. It’s a similar framework,
but with some important differences.

The protocol of the Red List of Ecosystems comprises an
ensemble of five different criteria.

The first of those is directed at understanding changes in

the distribution or the extent of a given ecosystem type.

And this is assessed under criterion A of the protocol. And
essentially, the more rapid the diminution of the extent or
distribution of an ecosystem, the greater risk is assessed.

The second symptom that is addressed in another criterion
is one that relates to, we call it, risk spreading or insurance
effects. If an ecosystem type, just like a species, is rare and
only occurs in a small part of the landscape or seascape, then a
single adverse event might be sufficient to cause collapse or a
major episode of degradation. Whereas an ecosystem that is
more widely distributed across the seascape or the landscape
has more options to spread those risks and consequently
survive that attempt. This is something that is assessed under
criterion B of the ensemble and something that has a very
similar analog in the Red List of Threatened Species.

The third kind of symptom that’s addressed in the
protocol is about a type of ecosystem degradation that results
from changes in the physical environment. And so, we've all
heard about climate change and how there’s increasing
temperatures, increasing extreme events that result from
them, as well as other kinds of physical changes to the
environment that might result from human activity, such as
the extraction of water from rivers or lakes and the pollution
of those water bodies. These kinds of processes are assessed
under criterion C of the protocol. And essentially, the greater
and more rapid — the more severe and the more rapid changes
that occur in that response result in a higher level of risk.

A fourth kind of process or symptom that’s addressed by
the protocol is a very similar kind of degradation, but one
which is expressed in terms of living things. So, for example,
invasive species is one of the major threatening processes of
both species and ecosystems around the world. Equally, we
sometimes lose species that are important facilitators of the
existence of others. For example, in coral reefs, corals are
foundational to that ecosystem and provide a myriad of
habitats for a range of fish and a tremendous diversity of
invertebrate animals that live in those systems. So, criterion

D is about assessing those kinds of degradation processes.
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Now, you can begin to see from the protocol that cach of
these criteria assesses slightly different symptoms. They are
meant to be complementary to one another in the same way as
an ensemble, if you like, the instruments of an orchestra. But
equally, each of the instruments can be played solo, individually.
And sometimes this is necessary because we don't have the data
or the information to apply all of the criteria to every ecosystem
that we want to. And that’s an important quality of flexibility of
the protocol that again is shared between the Red List of
Threatened Species and the Red List of Ecosystems.

Importantly, though, cach of these ensemble elements
need to be considered together. And a fifth criterion enables
that to happen. Its basically a criterion that estimates the
risk of extinction directly over a specified time frame. And
typically, we say the next 50 years is a relevant time frame for
management.

And building these kinds of models enables us to build
in the interactions that might occur, for example, between
different kinds of pathways and processes that cause
ecosystem degradation. So, a model enables us to bring
those together and understand which is more important and
whether one actually accelerates the impact of another.

Now, once as many of the criteria are assessed as the data
permit, we are then in a position to assign, based on the
outcomes of those assessments, a given ecosystem type to an
ordinal category of risk. And you can see in the red there
that critically endangered is the most severely endangered or
threatened or highest risk category, down to least concern,
which is effectively a negligible risk of ecosystem collapse in
the foreseeable future.

Now, the risk is all about ecosystem collapse, which is the
category in the black. Up there, we have a category for
ecosystems that have already collapsed.
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And down the bottom there, there are two additional
categories. In some cases, there are insufficient data to make
an assessment for any of the five criteria. And until we get
that data, those ecosystem types are classified as data
deficient. And finally, there’s a category for ecosystems that

we just simply have not yet assessed.

Now, the scientific work that was done to develop this
protocol was the product of a global collaboration with
many colleagues. These two papers describe the research that
was done and some of the underlying concepts to the work.
And we now have a series of application guidelines that
support the application of the criteria. They run to 150
pages of detail, and we update them periodically as we learn
more from the increasing number of assessments that are
done around the world. There’s also a website that you can
see, visit on that QR code, which was repeated on some of
the additional slides coming up.

Some of the key challenges that we had to address in
developing that research include defining what collapsed
states look like, as well as diagnosing the key processes that
might promote a risk of extinction, and a few others. I'm

going to go through these in a little bit more detail.



So, in terms of defining what ecosystem collapse actually
means, we had to develop a definition that applied to diverse
case studies of ecosystem change across terrestrial, marine,
and freshwater ecosystems. And something like that had not
been done before. Traditionally, ecologists and many other
disciplines tend to work in our own silos, and we don’t think
— my background is in terrestrial ecology and it was really
with this process that I began to collaborate seriously with
ecologists who specialize in freshwater and marine ecology.
But traditionally, we don't interact that much. But something
like this really necessitated that kind of collaboration.

And you can see here just from the photographs that the
diversity of different ecosystem types involve very different
kinds of transformation. From clear lakes to turbid lakes,
from forests to grasslands that now lack a tree stratum, from
semi-arid shrublands to ephemeral grasslands in deserts, and
from kelp forests to urchin barrens and so on.

But the most informative case study that we found was
something that happened to the fourth-largest water body in
the world, the Aral Sea in Central Asia. And during the
1980s and 1990s, that sea completely dried up. And instead
of a large freshwater body and the fish and planktonic
organisms that inhabit that space, the Aral Sea is now a
combination of sand and dusty ephemeral grasslands, short-
lived grasslands and hypersaline lakes. So this is a very
dramatic transformation of identity. And this one, more
than any others, although the others are important,

exemplify what we mean by ecosystem collapse.

We can think about that in theoretical terms, about this
sort of marble model where an ecosystem might exist in a
range of different alternative states. And we can define an
area of normal variation that an ecosystem varies year to year
and even within one year. But if it steps outside of that
dotted line boundary, then we might think of that as being a
major transformation to a different state. And what happens
when that occurs is that we lose the characteristic biota, the
characteristic species, and we also have a major change in the
organizational processes that make that ecosystem what it is.
And instead of completely disappearing like an extinct species
does, ecosystems don't disappear. Instead, they transform or
they're replaced by a novel ecosystem that occupies the same
space, as we saw in that example of the Aral Sea.

Now, this process, like much of our understanding in
science, is inherently uncertain. There are uncertainties
about exactly what is the ecosystem type. Does this
particular forest actually belong to the forest type that we are
interested in assessing? There’s also uncertainty about the
current state. We can measure that in one place or two places
or multiple places, before we build up an understanding of
the current ecosystem state. But there will always be some
uncertainty. And there’s also uncertainty in the pathways of
change that drive ecosystems towards these different states,
some of them natural states, some of them collapsed states.

And so, our understanding of those things never stops
improving. There’s always some residual uncertainty about

that, which is important to consider when we are undertaking
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these kinds of assessments. But we can learn to live with that
uncertainty and be guided by multiple sources of evidence
rather than just one.

And we can also, at the end of it, quantify our uncertainty
so that we can explain to the users of those assessments how
confident they can be in the outcomes. And we can also
monitor our improvements in overcoming uncertainty each

time we reassess.

So, estimating the severity of degradation is a very
important part of a Red List assessment. You'll remember that
we have criteria A and B on the one hand and criteria C and D
on the other. A and B refer largely to properties related to the
distribution or the extent of an ecosystem, whereas C and D
relate much more to the functions and processes that operate
within an ecosystem, regardless of how widespread it might be
in a landscape. And here is just a table of some examples of
the different kinds of indicators that can be informative about
the state of a system and its degradation if it is being degraded.

And my point here is simply that different ecosystems
really require quite different measures of their status over
time. And understanding how we set the thresholds or define
where an ecosystem collapses, that point at which transitions
or transforms into a different ecosystem type, can be quite
challenging. But we can get clues from observations of
ecosystems in different parts of its distribution. For example,
we may not have an ecosystem like the Aral Sea where we can
actually observe collapse as it happens. And of course, by the

time it has happened, it’s too late to do much about it, and
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we're faced with managing the novel ecosystems that replace
the original one. But there are lots of other ecosystem types
that might collapse through parts of their range in certain
locations, and we can learn much from them about how we
avoid collapse in other parts of the distribution.

We can also learn from what happens in related
ecosystem types, ecosystem types that have functional
similarities to the one that we're assessing.

But, once again, in defining when an ecosystem
collapses, it’s important to quantify how certain we are by
expressing a bounded range in these variables, whether it be
the mass of glacial ice or whether it be the concentration of

phosphorus, for example, in a freshwater lake.

And so, a key part of the Red List process is about
developing the understanding that enable us to get to that
point before we can assign a category of risk. The category of
risk, if you like, is the endpoint. But it’s not the only
information and data and understanding that comes from a
Red List assessment. In many ways, what comes before that
endpoint is much more important and informative about the
management of ecosystems going forward because it helps us
understand the causes and pathways of ecosystem change so
that we can design ways of managing it. And clearly, from the
diversity of examples that are shown here, there isn’t a case
where we can apply a one-size-fits-all to all kinds of
ecosystems. What matters for a freshwater lake can be
entirely different to a temperate forest or indeed marine

systems like the kelp forest and the coral reefs illustrated here.



So, the Red List protocol was designed with some flexibility
to accommodate that diversity and enable us to apply
ecosystem specific indicators and information and data

where we have that available.

Here, I am going to talk about the diagnostic process.
And in the Red List guidelines, we have a recommended
means of developing a logic map, if you like, of
understanding how an ecosystem works that can help us
inform that process of developing indicators and assessing the
available data to come up with a risk assessment. And I am
going to talk here about a marine example, seagrass meadows,
which occur in shallow waters with sandy substrates in many
coastal parts of the world. And here you'll see a collection of
elements, if you like, of that system. Sitting in green there is
the seagrass itself, which is the foundational group of
organisms that gives that system its identity.

The fish that occur there, marine mammals and turtles,
the plants and animals, the small plants and animals that
actually live on the seagrass itself, as well as fauna that
burrow beneath in the sand. And then there are a number of
physical elements to the system. The water column, its
turbulence and turbidity, the sandy sediments themselves,
and the periodic storms that affect the system.

Now, each of these are connected in ways some elements
have important effects on others. And so, developing our
logic map, an important second step is to start to represent
those dependencies. And, for example, the seagrass really

depends on having a sandy substrate. There are very rare

cases where seagrasses do not occur on sandy substrates. The
seagrass are foundational, providing habitat for fish that
breed in those waters. In the shelter of the seagrass, they are
important nurseries. They are also important for the plants
and animals that live on the leaves of the seagrass, and so on.
So these are examples of how different elements of the
system affect one another. The pointy arrows generally are
positive effects, and the rounded ends of the arrows there
indicate negative effects.

So, for example, if we have too much load of epifauna
and epiflora, it can actually affect the amount of light that
reaches the leaves of the seagrass. And so it can have a
negative effect on the growth of the seagrass, indicated by
the rounded arrow end.

The next step in the process is to identify the processes
that might threaten that ecosystem. And here in the red you
see some processes that all have an effect of some kind in
some places where this ecosystem occurs. And again, we can
draw where those processes have their most important
effects. So, for example, climate change is changing the
frequency and intensity of storms that disrupt these
ecosystems and sometimes create so much turbulence that
the seagrasses are uprooted.

Sedimentation is really important because it affects the
turbidity, which inhibits the amounts of light reaching
seagrasses and so on. I can give more examples, but you get
the picture that we are building a logic map of how this
ecosystem works.

And from that logic map, we can start to identify the
kinds of measures or indicators that tell us something about
the state of that system. So, important elements there that
we might use to tell us about the state of the system relate to
the cover of seagrass. A sparsely vegetated seagrass bed is one
that’s perhaps not so healthy and has undergone some
degradation compared to one that has a high cover of
seagrass. And we can say the same about dependent faunas
such as turtle and the mammals like the dugongs that live in

these systems. And you'll see a number of other examples
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there. Some of these indicators relate to criterion C of the

protocol, others are biological and relate to criterion D.

Now, coming back to our example of the Aral Sea, we
have a couple of indicators here to illustrate the trajectory of
that ecosystem over decadal timescales leading up to its
collapse and beyond. And you'll see there that simply the
volume of the water in the Aral Sea was a very good
indicator. And the gray zone here that you see is the
estimated region of transformational collapse in that
ecosystem. So you can see, based on that transition of the
system through that gray zone, the collapse occurred in that
system sometime between the mid-1970s and about 1990 or
the late 1980s.

And equally, we could measure the salinity, which
changes with the volume of the water in the sea, and come
up with a similar trajectory or an analogous trajectory. And
since the collapse, you'll see that the volume of water in the
Aral Sea has begun to stabilize because authorities have
realized that too much water was taken out for irrigation of
crops upstream in the rivers that fed the lake.

And likewise, we can see from these two lines that
different water bodies that now remain of the Aral Sea have
different levels of salinity. And these northern ones are

actually in a better state, thanks to the management of water
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that has been sufficient to restore a relatively low level of
salinity to those lakes, whereas other water bodies continue
to be hypersaline.

So, those kinds of ecosystem-specific indicators can tell
us a great deal about the state of the system, but they can
also give us some pointers about how to manage the system

by regulating the water that goes into this lake.

One of the details that you will find in the guidelines
shown here is about how to estimate the relative severity of
degradation in ecosystems. And I won't go into the detail of
this calculation, but essentially, once again, it’s a generic way
of handling ecosystem specific information that places it on a
common scale across different ecosystem types. Once you
select an indicator, in this example, the height of the river,
which is sensitive to water extraction and also climate
change, you can estimate a threshold of collapse. In this
particular case, an episode of severe drought that occurred in
the early to mid- 1980 s caused many of the trees to die in
this riparian forest ecosystem. And so, that was an indicator
from that episode that that level of dryness or river height
was sufficient to drive collapse. And that is standardized by
the amount of change in river height that would occur when

the ecosystem collapses.



Okay, so this is essentially the workflow that one goes
through in assessing the risks of ecosystem collapse.

On the one hand, I've mainly been talking about the
right-hand side, these steps here in the diagnostic models
that I showed the example for seagrass, and also the
indicators and the calculation of the parameters, such as
relative severity.

But over here, on the left-hand side, is another important
set of steps that involve defining the unit of assessment.

What kind of ecosystem should we be assessing? And
the answer to that depends on the context and the
circumstances and our aims of a risk assessment and

management.

But to assist this, we realized at one point, initially we
figured that there would be an existing typology available
that would be fit for purpose.

But when we got down to it and we reviewed actually 23
different existing ecosystem typologies and we found that
none of them was really fit for purpose in the way that we
needed to support this process. And the reason was that
none of them put first a classification of different ecosystems
based on function and processes. And a second reason was
that many of the options that we examined out of those 23
were designed specifically just for one part of the biosphere,
either terrestrial ecosystems or marine or freshwater, but not
all of them together. We didn’t have a truly global

framework.

At the other end, we have lots of detailed classifications
and maps that accompany with them country by country,
and those are nuanced. They are very important products
that often require considerable investment over many years
and a great deal of local expertise. They serve their purpose
within each of their countries. But in general, they’re not
very compatible with one another. They’re framed in
different ways, and so they’re not very useful for a global
synthesis, as important as they are at the local level.

These are some examples from different countries, and
you can see that some countries have classifications that are
much more detailed than others, and that is really a
consequence of the needs and also the capability of different

countries to prepare their typologies and inventories.
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So we designed the global ecosystem typology as a
taxonomic framework or a common language to
communicate knowledge about ecosystem change and
ecosystem management across the entire biosphere.

And a key feature of this is that it groups ecosystems on
the basis of shared responses to environmental change and

management.

Again, I won't go through the detail here, but essentially
this is the schema that we use to identify different types of
ecosystems that are characterized by different processes. In
the middle there, you see ecosystem properties, such as
productivity and diversity and trophic structure that
characterize different ecosystem types. But all around that
central circle are elements that characterize the ecosystem
and drive its properties, such as the availability of essential
resources like nutrients, water, oxygen, and so on, and the
ambient parts of the environment, like temperature and

salinity that regulate the availability of those resources.
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Equally important in the physical environment are
sequences of events, such as fires and floods and storms that
have profound influence on the dynamics of particular
ecosystem types. And down in the bottom left, we have the
biotic interactions that characterize particular systems that
are strongly driven by predators, or perhaps competitors, or
even diseases or facilitators and ecosystem engineers. Finally,
a special kind of biological interaction which is the

interaction between people and ecosystems.

So, this kind of schema helps us identify the different
functional features that characterize the ecosystem types, and
we recognize that they occur not in isolation but in
landscapes and seascapes that interact with one another. And
understanding the relationships and the continuous variation
in nature, and that we are artificially dividing this up for our
purposes of communication and information transfer, is an
important concept to always keep in mind. The reality is that

nature is continuous out there in the oceans and on the land.



So, the typology looks something like this. It
encompasses all ecosystems of the biosphere. It has a
hierarchical structure. The upper levels represent differences
in function. The lower levels are about distinguishing
different compositional expressions characterized by different

groups of species with similar groups of functions.

Realms at the upper level are characterized by the
marine, freshwater, terrestrial, and subterranean ecosystems
underground. And in between these core realms, we have
transitional realms on the shorelines and indeed in wetlands,
where there’s a combined influence of both fresh water and

terrestrial processes.

At the second level, we have a series of biomes. There are
25 of them recognized. Some of those, 6 out of the 25
ecosystem types that are created by and maintained by
humans, such as crop fields and various other analogues in

freshwater such as dam, reservoirs, and so on.

And at the third level, which is really the working level of
the typology, we have 110 of these ecosystem functional groups,
which are groups of related ecosystems that share major
ecosystem processes and drivers that shape their properties.

And so, for example, we have expressions of tropical
rainforests that occur in Africa, in Asia, in the Americas, and in
Oceania that have very few species in common, but have much
in common in terms of their ecology. And so this level of the

classification identifies those major groups of ecosystems.

An important part of the typology is not to replace those
local ecosystems that are the product of major investment
within countries and in groups of countries, but to rather
facilitate their integration and place them in context, in a
global context, that enable us to communicate what we learn
in one country and transfer that knowledge to other parts of

the world.
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So in order to facilitate this linkage between what we call
level 6 , the local level of the typology, and level 3 of the
functional groups, we've developed some new guidelines

published just a couple of months ago to facilitate that work.

We also have descriptive profiles like this one that are
available on the website for each one of those 110 functional

groups that facilitate applications.
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And finally, we have the map data that are available and
becoming more available in the next couple of years through

an initiative to develop a global ecosystem atlas.

There are a range of different applications that I won’t
have time to go through in detail. But essentially, these are
different applications that relate to global needs such as
reporting against the Convention on Biological Diversity, in
particular the Global Biodiversity Framework and the targets
that have been set for that. The Red List of Ecosystems has
been agreed as one of the headline indicators for that
reporting. The Red List of Ecosystems and the Global
Ecosystem Typology have been identified as the framework
for defining ecosystem assets that are accounted under the
UN standard for ecosystem accounts.

There is the Red List protocol itself that obviously uses
the typology identification of key biodiversity areas that are
important for identifying those areas that have unique
biodiversity that requires protection. Red List is informing
conservation planning, the design of protected area
networks, for example, and also their management, as you
see in the bottom left there. These are actions such as
managing fire that are important to reduce risks to
ecosystems. The typology is also becoming a useful tool in
research in comparing the ecology of different ecosystem
types in different parts of the world and transferring what we
learn about, for example, wetlands in Japan to wetlands in

other parts of Asia and indeed around the world.



And finally, they have largely an untapped potential, I
believe, in environmental education. A few universities have
begun to take up the typology and the Red List in teaching,
but I think it has much more potential in schools into the

future.
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1993 (Ist) Prizewinner

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

A leading researcher on tropical plants centering on those of
the Amazon basin of South America, Dr. Prance advocates
and works with botanists across the globe on his Flora-on-the-
Earth Project to establish a comprehensive record of the earth’s

vegetation in the form of a database.
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1994 (2nd) Prizewinner

Dy. Jacques Frangois Barrau (deceased)

Professor, Paris National Museum of Natural History, France

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

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

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

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

ecosystem in tropical rainforests in Southeast Asia.
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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.”

19974 (350) ZEH

VFx—F- F=F Y2+

P v s AT+ — FR¥HRR
19764R 1 R & h7z3 TRICR 2@z T &Y
FOWHE SOV T RMLARF 2L L, EY i
BIZOWTH LW R ZHIR L7z,

International Cosmos Prize for 2025

1997 (5th) Prizewinner
Dr. Richard Dawkins
Professor, Oxford University, U.K.

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

ish Gene”, offering a new view on biological evolution.
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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 based in China where he is engaged in research on
flora in East Asia. He took on a leading role in editing and pub-
lishing the “Flora of China” which describes all known plant
species in China.
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Producer, Naturalist, Zoologist, U.K.

Sir David is a pioneer of wildlife documentary films. With his
excellent films of various creatures and plants, he has told many
people throughout the world about the nature of life for more
than fifty years .
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Professor, Massachusetts Institute of Technology, U.S.A.

Based on the principle, “Cities must not conflict with nature, it
is possible to build cities that exists as part of nature”, she pro-
poses measures to develop cities while maintaining harmony
with nature.
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2002 (10th) Prizewinner

The Charles Darwin Research Station

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

Dr. Peter Hamilton Raven

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

r. Raven has pioneere e conservation of biodiversity, of-

Dr. R h d th t f biod ty, of-

fering his approach on issues concerning life on earth from a

global perspective and making significant contributions toward

promoting the co-existence of nature and human beings in
0 coretical and practical terms.

both theoretical and practical t
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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 o Conservation Science and Director of NERC Centre for Popularion Biology, Imperial Colleg, London, UK.

Dr.Mace played a significant role in the creation of scientific
criteria for the identification and classification of threatened
species.She has also contributed to the conservation of species

and biodiversity.
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2008 (16th) Prizewinner

Dy. Phan Nguyen Hong

Professor Emeritus, Hanoi National University of Education, Vietnam

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

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

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

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

Dr. Estella Bergere Leopold 11 (deceased)

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

The Scientific Steering Committee of the Census of Marine Life

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

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

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

Dr. Robert Treat Paine (deceased)

Professor Emeritus of Zoology, University of Washington, U.S.A.
Dr. Paine has demonstrated, through explicit field experiments,
that predators play essential roles in the stable maintenance of
biotic communities. His concept of the “keystone species” has

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

Professor, the College de France, France

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

Executive Director, Stockholm Resilience Centre, Sweden

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

20164F (5524m) ZHH

ABR Y L

AA BURCRSPA BB SBIRTA\ E FARO M 7 2 i
WERITAAES B S bk FE W) DA L BIAR & e 5 9 L S8
FAHMIETHEOMEIZLY, Yy 2RI LD LT A4
YR By 2RSS E, SLIXTVTRRILETD
GRYE 2 AN N NE N T B s

2016 (24th) Prizewinner
Dy. IWATSUKI Kunio

Professor emeritus, The Universiy of Tokyo; Director emeritus, Muscum of Natute and Human Activities, 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 (deceased)
Founder, Jane Goodall Institute, U.K.
Dr. Goodall has been studying wild chimpanzees since 1960 so as

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

Dr. Augustin Berque

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

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

Prof- Stuart L. Pimm
Doris Duke Professor of Conservation Ecology, Duke University, USA

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

ence into practical application by supporting local groups.
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2021 (28th) Prizewinner
Dr.. Peter Bellwood

Emeritus Professor, Australian National University, Australia

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

chaeology, linguistics and human biology.
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2022 (29th) Prizewinner

Dr. Felicia Keesing

David and Rosalie Rose Distinguished Professor of Science, Mathematics, and Computing, Bard College, USA

Dr. Keesing clarified the relationship between the biodiversity
and the zoonotic pathogens though her practical research and
provided scientific suggestions for thinking about what The
Harmonious Coexistence between Nature and Humankind

should be like in the post-COVID-19 era.
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2023 (30th) Prizewinner

Dr. Kristin Shrader-Frechette

O’Neill Family Professor Emerita, University of Notre Dame, U.S.A

Dr. Shrader-Frechette has advanced ground-breaking work in
quantitative risk assessment methodologies, all while framing

her findings through the concept of environmental justice.
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In 2020, the International Cosmos Prize was cancelled due to the impacts of COVID-19.
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2024 (31st) Prizewinner

Dr. William James Sutherland
Director of Research, Department of Zoology, The University of Cambridge, U.K.

An advocate of the concept of “evidence-based conservation”,
Dr. Sutherland has transformed the face of biodiversity
conservation with the development of a website that compiles
information from an extensive range of research papers from
around the world and other outstanding contributions.
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The 2024 Award Ceremony
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International Cosmos Prize Committee

Chairperson

Vice-Chairperson

Member

4
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Advisor
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Dr. YAMAGIWA Juichi

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

Dr. IKEYA Kazunobu

Dr. SHIRAYAMA Yoshihisa
Dr. NISHIZAWA Naoko
Dr. HAYASHI Yoshihiro
Dr. MURAKAMI Noriaki
Dr. YOKOHARI Makoto
Dr. WASHITANI Izumi
Dr. IWATSUKI Kunio

Dr. OIKE Kazuo

Dr. KISHIMOTO Tadamitsu
Dr. NAKAMURA Keiko

International Cosmos Prize for 2025

(as of October, 2025)

Director General, Research Institute for Humanity and Nature

Professor Emeritus, The University of Tokyo

Director General, Fujisan World Heritage Center

Research Professor, Teikyo University

Professor Emeritus, The Graduate University for Advanced Studies
Professor Emeritus, National Museum of Ethnology

Professor Emeritus, Kyoto University

Counselor, Ishikawa Prefectural University

Professor Emeritus, The University of Tokyo

Director, Museum of Nature and Human Activities, Hyogo

Project Professor, Organization for Interdisciplinary Research Projects, The University of Tokyo
Professor Emeritus, The University of Tokyo

Professor Emeritus, The University of Tokyo

Professor Emeritus, Kyoto University

Project Professor, Immunology Frontier Research Center, Osaka University

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

Chairperson
Vice-Chairperson
Member

2

P

Y

V

7

7

4

Dr. IKEYA Kazunobu

Dr. SAKURA Osamu

Dr. UEHARA Mayuko
Dr. OKI Taikan

Dr. KAMEYAMA Yasuko
Dr. FUKAMACHI Katsue
Dr. Stefan Hotes

Dr. MIYASHITA Tadashi
Dr. YUMOTO Takakazu
Dr. YOKOYAMA Jun

(as of October, 2025)
Professor Emeritus, National Museum of Ethnology
Professor, Faculty of Human and Social Studies, Jissen Women's University
Professor, Graduate School of Letters, Kyoto University
Professor, School of Engineering, The University of Tokyo
Professor, Graduate School of Frontier Sciences, The University of Tokyo
Associate Professor, Graduate School of Global Environmental Studies (GSGES), Kyoto University
Professor, Faculty of Science and Engineering, Chuo University
Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo
Professor Emeritus, Kyoto University

Professor, Faculty of Science, Yamagata University

International Cosmos Prize for 2025 77



N EEENFEEAE Lo MR Sl

’ . The Commemorative Foundation for the International Garden and
EXP o 90 Foundatlon Greenery Exposition, Osaka, Japan, 1990

F g3k

Major Activities

WHE Commendation Projects

I AE AFEBE
ERsfE EfkoBES D [HRE AR EDIE [ LW HEE2 K - BRIE L5720, OIS 2ERNAOBEN 7%
IHEREREHE LTV,

International Cosmos Prize

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

2024 FEE Y UTL V1-LX HHF-FUREL 2023F2EHE JUAT(V Va2l 4-=TLY1y MEL 2022 %EE JrVULT - x-LrJEL
2024 Prizewinner Dr. William James Sutherland 2023 Prizewinner Dr. Kristin Shrader-Frechette 2022 Prizewinner Dr. Felicia Keesing
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The BIE-Cosmos Prize

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

project that contributes to innovation of the time and social progress. o _
2025FBIEI X EXHIREX (KBR - BAFEH1H)

2025 BIE Cosmos Prize Award Ceremony
(Expo 2025 Osaka, Kansai, Japan)
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National Flower City Development Contest

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

increasingly more popular and take root across the country.
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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.

GRAZERR) 2RI —/\ b — T BRBERES
(Research and surveys) Kubo River Ihatov Nature
Restoration Council
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(Other activities / events) Tsukushino Biotope
Project
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Awareness-Raising Project

We provide cooperation to Osaka Urban Greening Fair, Hanaranman (full-blown blossoms), and
other events held in Osaka, a host city of Expo "90, while participating in the planning of and
co-hosting the Osaka Landscape Award. And as part of our collaborative initiatives with other
organizations, we host the “Kyousei (Coexistence) Forum” and the “Humanity, Nature, and
Life” Symposium (in conjunction with the Japan Association for the International Horticultural

Expo 2027, Yokohama).
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Public Relations and Awareness-Raising Tools
We publish the periodical “KOSMOS” to disseminate ideas on harmonious co-existence, as

well as ‘Read about the International Cosmos Prize in Manga’ to make the achievements of the
prizewinners of the International Cosmos Prize more accessible.
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2024 Osaka Landscape Award, the Expo "90 Founda-
tion Chairperson Award “Grand Casare Tamatsukuri”

b3

21E [A-BR-E@®IPKTTL
The First “Humanity, Nature, and Life”
Symposium

1&#R&E [KOSMOS] Y HTHRD
Periodical magazine IXEXEMEE
“KOSMOS” [E#MFABBEL)
© WT#H
“Read about the International
Cosmos Prize in Manga”
“Dr. IWATSUKI Kunio”
© YAMASHITA Akane
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Projects to Educate the Next Generation
We dispatch lecturers to elementary schools and post the content of

lectures on our YouTube channel “Hanahaku Channel.” We also run a
video creator contest for high school students in Japan.
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International Exchange Project

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

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

LEERKE INFRADBATGESR
[#ig DB RFE Project to dispatch lecturers to elementary
(B¥xF+—FRFE) school

Video production and bi-

ological research contest

for high school students

F—N\EREEBERICSI3EABFANDHERH
Cooperating with the Japanese government in exhibit-
ing at the International Horticultural Exposition 2023,
Doha, Qatar.
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Chairperson

Mr. MITARAI Fujio
President

Dr. KURITA Takuya
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

Former Vice-Minister of Land, Infrastructure and Transport
Full-time

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

Chairperson, Japan Landscape Contractors Association
Certified Public Accountant

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

Mr. KATO Toshio

Dr. KINDA Akihiro
Ms. SATO Yumiko

Ms. TAIRA Shoko

Mr. TAKAHASHI Toru
Dr. DOI Motoaki

Mr. HATA Koichi

Ms. MASAKIT Keiko
Dr. MASUDA Noboru

Mr. MATSUSHITA Masayuki

Mr. MORIOKA Takekazu
Mr. YOSHIDA Yoshinori

Advisors / Counselors

Senior Managing Director, The Japan Foundation for Promorion of Agrculture, Forestry and Fisheres
President, Foundation for Senior Citizens' Housing
Professor Emeritus, Kyoto University

Director, Otemon Gakuin

Director, Japan Broadcasting Corporation (Director of Osaka Station)
Deputy Mayor, Osaka Municipal Government

Professor Emeritus, Kyoto University

Advisor, The Japan Home Garden Association
Honorary member, Japan Society of Civil Engineers
Professor Emeritus, Osaka Prefecture University
President, K. MATSUSHITA FOUNDATION

Vice Governor, Osaka Prefectural Government

Vice Chairperson, Osaka Chamber of Commerce and Industry
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Advisor

Mr. IMAI Takashi
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

Supreme Advisor, ling Co., Ltd

Special Lecturer, 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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