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Greetings

We at the Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan 1990, are
truly pleased to report that all of the 2019 (27th) International Cosmos Prize award events have been successfully completed,

thanks to your kind support and cooperation.

This year’s laureate of the International Cosmos Prize was Prof. Stuart L. Pimm. He has established detailed theories in
ecology and empirically verified his theoretical findings in the field. Through these activities, he has had a prodigious im-
pact not only on many other researchers but also on the trends of international environmental policies. Prof. Pimm has also
promoted environmental preservation activities by establishing a non-profit organization as part of his efforts to conserve

biodiversity, which is a global issue, through inclusive and integrated approaches.

Once again, we would like to cordially congratulate Prof. Pimm on winning the prize and offer him our fondest wishes for

his further success and good health in the future.

This document summarizes our foundation’s activities for the 2019 International Cosmos Prize awarding and related

events. We would be very happy if many people would find it helpful to further deepen their understanding of the prize.

In closing, please let me reiterate our profound gratitude to all those who have cooperated with us so generously in various
ways, thereby enabling us to successfully present the 2019 International Cosmos Prize. Your continued support and coopera-

tion would be very much appreciated.

MITARAI Fujio, Chairperson

The Commemorative Foundation for the International

Garden and Greenery Exposition, Osaka, Japan, 1990
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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 Mankind”-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 entitiy. 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 mankind.

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

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

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

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

Contents of the Prize

1. Focus and scope of research to be awarded

The prize will be awarded for research and work that has achieved excellence and is recognized as contributing to a significant understanding
of the relationships among living organisms, the interdependence of life and the global environment, and the common nature integrating these
interrelationships. It should be characterized by a global perspective which tries to illuminate the relationships between diverse phenomena, in

keeping with the concepts and principle of “The Harmonious Coexisetence between Nature and Mankind.”

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 selec-
tion 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 2019 9
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Prof. Stuart L. Pimm (Age 70)
Doris Duke Professor of Conservation Ecology Nicholas School of

the Environment and Earth Science, Duke University, U.S.A.

Professional Preparation

1971 University of Oxford Zoology B.A.

1974 New Mexico State University Ecology Ph.D.

Appointments

1974-1975  Assistant Professor, Clemson University

1975-1979  Assistant Professor, Texas Tech University

1979-1982  Associate Professor, Texas Tech University

1982-1986  Associate Professor, Department of Ecology and Evo-
lutionary Biology (EEB), University of Tennessee

1986-1999  Professor, EEB, University of Tennessee

1999-2002 Professor, Center for Environmental Research and
Conservation/Ecology, Evolution, & Environmental
Biology, Columbia University

2001-2010  (Visiting) ExtraordinaryProfessor, ConservationEcology

Research Unit, University of Pretoria
2002-present Doris Duke Professor of Conservation Ecology Nich-
olas School of the Environment and Farth Science,

Duke University

Major International Awards

2006 The Dr. A.H. Heineken Prize for Environmental Sci-
ences on behalf of the Royal Netherlands Academy of
Arts and Sciences.

2010 John and Alice Tyler Prize for Environmental Achieve-

ment
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Reasons for Awarding the Prize

Professor Stuart L. Pimm’s mathematical models have established
the theoretical basis for understanding the complexities of food webs,
the speed of species extinction and other such factors critical to the
conservation of ecological habitats worldwide. He has established
the non-profit foundation, “Saving Nature” (formerly called “Sav-
ingSpecies”) to take this work on conservation science into practical
application in the field by supporting local groups in their habitat
conservation activities and directing biodiversity conservation policy
formulation based on scientific foundations. Pimm’s contributions
through this marriage of theory and practice in the field of habitat

and species preservation are most impressive.

Commencing with his pioneering work on in the late 1970 to
early 1980s on Food Webs and its dynamics, the patterns they ex-
hibit in different habitats and the relationship of these patterns to
broader environmental processes, Pimm has gone on to verify the
results of these pioneering investigations in the field. His works ac-
tivated studies in the subsequent decades on food webs in ecologi-
cal habitats. Being the meticulous scientist that he is, he has been
described as the person who “put the science into environmental

science”.

Moving on to ecological conservation in the 1990s, Pimm
warned us that the global rate of species extinction was around 1000
times the rate at which it would be naturally expected to happen
due to habitat destruction by humans. This figure was a pioneering
calculation of the speed of species extinction, and led to estimations
cited in the Global Biodiversity Outlook or the Millennium Ecosys-
tem Assessment. Improved investigative methods, to which Pimm
himself has also contributed, continue to show that estimation of
the number of species worldwide, calculation of species extinction
rates and the nature of human incursion are critical inputs for pri-

oritizing ecological habitat conservation.

Indeed, there is no “one size fits all” solution to save species from
extinction. Together with works on the conservation of flagship
species (symbolic species for conservation), Pimm has shown that

species with smaller breeding ranges and foraging habitats are more

vulnerable to extinction, largely because they might go unnoticed
and their smaller habitats more easily destroyed by the march of hu-
man civilization. Proof of this is evident in his early work along the
Atlantic coast of Brazil, in the Amazonian rainforest and the tropical

forests of Tanzania.

These works led him to establish the international non-profit
foundation, “SavingSpecies” in 2007. The achievements of this
foundation lie in directing Pimm’s rigorously validated contribu-
tions to conservation science to slow down the rate of species ex-
tinction pragmatically in biodiversity hotspots across the world. He
sees habitat fragmentation as a major contributor to the rapidity of
biodiversity loss. “SavingSpecies” has worked towards creating natu-
ral corridors linking fragmented habitats to form larger conservation
areas by funding local communities to purchase the land required
and empowering them to manage these areas. Through these efforts,
he has shown that the rate of species extinction can be slowed down.
“SavingSpecies” has been reborn (in July 2019) as “Saving Nature”,
expanding its mandate from “saving species” to “saving nature itself.
“Saving Nature” defines its activities with the tag line, “CPR for
earth”, i.e. Connect (fragmented habitats); Protect (endangered spe-

cies) and Restore (biological diversity).

As indicated above, Pimm has taken his scientific discoveries to
shape policy formulation for ecological habitat conservation and to
guide its practice in the field. His substantial achievements world-
wide have contributed greatly to “The Harmonious Coexistence be-
tween Nature and Mankind”, the very essence of the International
Cosmos Prize. This lies at the heart of his selection as the winner of

the Prize for 2019.

OIKE Kazuo, Chairperson

International Cosmos Prize Committee
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Selection Process

1. Call for recommendations

In February of 2019, the International Cosmos Prize Committee
issued a call for recommendations with the deadline of April 12,
2019 to 2,172 recommenders (from Japan:1,146, from abroad, 53
countries:1,026), who were selected by the Screening Committee of

experts and confirmed by the chairperson of the Prize Committee.

2. Number of Nominations for Screening

149 nominations (from 33 countries)
<Breakdown by Year>

Candidates since 2017: 57

Candidates since 2018: 34

Candidates since 2019: 58

(Candidacy is valid for three years.)
<Breakdown by Country>
Japan (44), The United States (34), Germany(13), France(7),
The United Kingdom (6), Egypt(4), India(4), Netherlands(3),
Canada(3), Malaysia(3), South Africa(3), Australia(2), Spain(2),
Chile(2), Ireland (1), Argentina(1), Italy(1), Ecuador(1), Korea(1),
Kyrgyz (1), Kenya(1), Singapore (1), Switzerland(1), China(1), Tu-
nisia (1), Turkey(1), Hungary (1), Finland(1), Brazil(1), Burkina
Faso(1), Belarus(1), Belgium(1), Portugal (1)

3. Selection Process
The International Cosmos Prize Committee met 2 times, and the
International Cosmos Prize Screening Committee of Experts met
3 times in order to evaluate candidates for the prize. After careful
deliberations, the final nominee was selected at the International
Cosmos Prize Committee on July 1, 2019.
[1st International Cosmos Prize Committee]
February 4, 2019 (Kyoto)
Selected the Chairperson of the International Cosmos Prize Screen-
ing Committee of Experts, discussed the screening Procedure, Nom-

ination Form, Schedule, et al.

[1st International Cosmos Prize Screening Committee of Experts]
May 22, 2019 (Kyoto)
Selected 16 semifinals from 149 candidates.
[2nd International Cosmos Prize Screening Committee of Experts]
May 30, 2019 (Tokyo)
Selected 6 candidates for final screening,
[Joint meeting of the International Cosmos Prize Committee and the
International Cosmos Prize Screening Committee of Experts]
July 1, 2019 (Tokyo)
The report from the Screening Committee of Experts was produced
on the selection process and the members of the 2 Committees had
an opportunity to exchange opinions concerning the final 6 candi-
dates.
[3rd International Cosmos Prize Screening Committee of Experts]
July 1, 2019 (Tokyo)
Selected the final nominee.
[2nd International Cosmos Prize Committee]
July 1, 2019 (Tokyo)
After careful deliberation submitted by the Screening Committee of
Experts, selected Prof. Stuart L. Pimm as the final nominee of this

year’s International Cosmos Prize.

4. The Board of Directors of the Expo 90 Foundation
July 22, 2019 (Tokyo)

The board of directors of the Expo’90 Foundation held the meet-
ing and after careful deliberation on the report submitted by the
Cosmos Prize Committee, selected Prof. Stuart L. Pimm as the win-

ner of this year’s International Cosmos Prize.
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Prof. Stuart L. Pimm has contributed greatly to ecological habitat and biodiversity conservation on a global scale, by integrating science
with practice. His contributions are characterized by an inclusive and integrated approach, through which he has been appropriately en-
gaged in conservation policy formulation and implementation.
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Pioneering Work on Food Web Structure and Dynamics
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Prof. Pimm has researched mathematical models for food webs. After establishing mathematical models for the number of links in food
chains and their stability, he went on to empirically verify his theoretical findings in the field. His work has played a pioneering role in
mathematical research regarding food web structure and dynamics in ecology, subsequently stimulating many researchers to conduct
mathematical studies on food webs.
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Impact on Conservation Ecology
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Prof. Pimm warned us that the global rate Bird Richness Small.-ranged B

of species extinction was around 1000 T
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the estimates cited in the Millennium Eco- PSR a : S
L] ' L]

system Assessment and the Global Biodi-
versity Outlook, providing an important
basis for international environmental poli-

cies.

Meanwhile, based on research conducted
in various parts of the world, Prof. Pimm
has shown that species with smaller breed-
ing ranges and foraging habitats are more
vulnerable to extinction, largely because
these species are more easily impacted by

human activities.
B O 550

Birds species distribution (www.biodiversitymapping.org)
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In 2007, Prof. Pimm established the international non-profit foundation, “SavingSpecies”. This foundation aims to apply his research ef-
forts to arrest biodiversity loss, by creating natural corridors linking fragmented habitats to form larger conservation areas. “SavingSpe-
cies” has been relaunched since July 2019 as “Saving Nature”, expanding its mandate from “saving species” to “saving nature itself”.

SAVINGAATURE

Protecting Biodiversity. Healing Earth.
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On Receiving the International Cosmos Prize

I am honoured to receive the International Cosmos Prize for
2019. For one’s work to be so recognised is profoundly moving.
This is a singular prize for it celebrates the harmonious coexistence

between humankind and nature — the core theme of my science.

My passion for nature came from my parents. They met while
hiking the hills of my native Derbyshire. In all weather, weekends
and holidays were devoted to camping, walking, and exploring Brit-
ain’s nature. Theirs was a broad curiosity, so I learned about fos-
sils and flowers, birds, and everything else. In school, I became a
committed birdwatcher. Derby’s natural history and ornithological
societies were effective nurseries for my interests, shaping lifelong

interests and skills.

I went to Oxford University because ornithologists concentrated
there. In two summers, I joined undergraduate expeditions to Band-
e-Amir, Afghanistan’s first National Park, to ring migratory birds.
Deserts fascinated me, so I chose New Mexico State University for
my Ph.D to specialise on them. By a quirk of fate, I visited Hawai’i
in 1978. My life changed dramatically—and not just from swapping

wet places for dry ones.

I worked on three species of honeycreepers; one, the I'iwi, was in
serious decline. Additionally, I expected to see many other species of
birds as I travelled the islands. I didn’t—and that was a shock. Some
were already extinct, some close to it, and some I did see are now
extinct. I saw flowering plants down to a handful of individuals in
the wild. These experiences generated an enormous sense of loss, in-
deed of outrage, about this destruction of natural heritage. The ethi-
cal challenge to ensure harmonious coexistence means we must not
deprive future generations of the biodiversity we inherited. Hawai’i
posed a scientific challenge, too, allowing me to understand why the

i’iwi and other species were declining to extinction.

Since Hawai’i, my contributions have been to establish a well-
documented and seamless translation between global issues of biodi-
versity loss and ultimate practical actions of where to plant to restore

ecosystems.

How fast are species going extinct? In 1995, T introduced the
now-standard measure of the magnitude of the current extinction
crisis. Species are going extinct a thousand times faster than they
should naturally is now a familiar statistic from Al Gore’s An Incon-

venient Truth to the recent United Nations IPBES report.
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What places are conservation priorities? I have mapped out
where most species are at greatest risk of extinction, globally for ani-
mals and plants (see www.biodiversitymapping.org). Especially for
plants, I've asked how many species are as-yet unknown taxonomi-

cally and where those species might live.

These efforts have international policy implications. I have
sought shape this debate by examining how best to expand the pro-

tected area networks beyond the existing targets.

Practical conservation actions require moving to first regional
scales, then local ones. With case studies across the tropics, incor-
porating GIS and remote sensing data show that concentrations of
threatened species live in highly fragmented landscapes. There are
problems with fragments. Populations on oceanic islands and “habi-

tat islands” go extinct quickly.

The solution is to connect, protect, and restore fragmented habi-
tats. In 2007, I founded SavingSpecies, and in 2019 expanded its
mission with Saving Nature (www.savingnature.com.) The above
themes unite in a practical recipe. Select regions with concentrations
of threatened species, find the exact places are the most important,
and then re-establish habitat connections between isolated habitat

fragments.

To live harmoniously with nature, we cannot lose species to ex-
tinction. I am deeply grateful for the recognition of my efforts to
prevent extinctions and the opportunities this prize offers to con-

tinue my work.

Stuart L. Pimm
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2019 (27th) International Cos-
mos Prize was held at Izumi Hall, Chuo-ku, Osaka City, on No-
vember 7th, 2019.

Some 370 participants attended the event, including distin-
guished guests from Japan and abroad. At 3:00 p.m., the Ceremony
commenced with to the majestic strains of pipe organ music.

Dr. OIKE Kazuo as Chairperson of the International Cosmos
Prize Committee and Dr. HAYASHI Yoshihiro as Chairperson
of the Screening Committee of Experts accompanied by Expo’90
Foundation Chairperson Mr. MITARAI Fujio and Expo’90 Foun-
dation President Mr. SUMI Kazuo. After that, the hosts introduced
the member of their respective committees.

The guests of honor took the platform and were introduced to
the audience. They included Dr. IWATSUKI Kunio, 2016 prizewin-
ner, Ms. Karen Kelly, Consul General U.S. Embassy & Consulates
in Japan (on behalf of the U.S. Embassy’s Charge d’ Affaires ad in-
terim), Mr. ABE Isao, Director, Kinki Regional Agricultural Admin-
istration Office (on behalf of Minister, Ministry of Agriculture, For-
estry and Fisheries), Mr. KAWATA Hiroki, Deputy Director, Kinki
Regional Development Bureau (on behalf of Minister, Ministry of
Land, Infrastructure, Transport and Tourism), Mr. TANAKA Seigo,
Osaka Prefecture Deputy Governor (on behalf of Governor, Osaka
Prefecture), Mr. NOMURA Toshiaki, Director, Public Works Bu-
reau, City of Osaka (on behalf of Mayor, Osaka City).

After that, Expo'90 Foundation Chairperson Mr. MITARAI
delivered an address on behalf of the host organization.

Dr. OIKE as Chairperson of the International Cosmos Prize
Committee, described the prizewinner selection process.

Then, Prof. Stuart L. Pimm, the 2019 Cosmos Prizewinner,
took the platform. Chairperson, Dr. OIKE outlined the reasons for
the Award. Prof. Pimm was awarded a commendation, a supplemen-
tary prize by Expo’90 Foundation Chairperson Mr. MITARAI and a
medallion by Expo’90 Foundation President, Mr. SUMI.

On behalf of the guests, master of ceremony read a congratu-
latory message from Prime Minister, Mr. ABE Shinzo. And, Ms.
Karen Kelly, Consul General U.S. Embassy & Consulates in Japan
read a congratulatory message from Mr. Joseph M. Young, the U.S.
Embassy’s Charge d” Affaires ad interim.

Then introductory images of the prizewinner were presented on
the screen. Prof. Pimm delivered the prizewinner’s address.

The ceremony concluded with celebratory musical perfor-
mances by a violinist, Ms. KAWAKUBO Tamaki and COSMOS
ensemble 2019.



AR Program
15:00 | P& 15:00 | Commencement
FJEY v BHROE A Moderator: Ms. KURAMORI Hitomi
INA T IWI o e R B Pipe Organist: Ms. KATAGIRI Seiko
TR Introduction of the Host
BZABROEESEMEH ORI Introduction of the Committee Members
FREMS Introduction of the Special Guests
FHEHRE Official Greetings
REe MEE Bk Mr. MITARAI Fujio, Foundation Chairperson
ZEBBHL AF 27— b L-¥ A% Entrance of the Prize Winner
REME KR OZEEH ORI Prof. Stuart L. Pimm
BERE e it fnok Reasons for the Award and Introduction of the Prize Winner
Dr. OIKE Kazuo, Prize Committee Chairperson
®E Presentation of the Award:
HIR, HEHRHE Commendation and Monetary Prize,
GF e HWTEk Bk Mr. MITARAI Fujio, Foundation Chairperson
BAFV VISR Medal,
FRER v I IS Mr. SUMI Kazuo, Foundation President
KE BT Congratulatory message
PR R R oo 72 w= Mr. ABE Shinzo, Prime Minister (Read by the Host)
(FfeE ) Mr. Joseph M. Young, the U.S. Embassy's Charge
B H R ERSRAREERE - Va7 M- Y7 d'Affaires ad interim (Ms. Karen Kelley, Consul
(BERBR - tAK ERsHFANA - ) — ) Gener:il U.S. Embassy & Consulatesin Japan read for
ZEAWSR his message)
ZEHWE AF- 27— ML EAHIZ Introduction Video of the Prize Winner
Lecture by the Prize Winner
Prof. Stuart L. Pimm
16 : 15 | B HE 16:15 | Commemorative Music Performance
PUH R Program
M H Jean Sibelius: Andante festive
YRVGR PR T IV T Ralph Vaughn Williams: The Lark Ascending
Tk =T =74 VT AR [HIFMTY ] Johann Sebastian Bach: Partita for solo violin No. 2 in
LS NuN R T 744 ) Y D720 D minor I1I
NVT 4 —=E2H/LY [NV K] Charles Camille Saine-Saéns: Introduction and Rondo
Hhr=H—VAFREOIF-H TV 4 capriccioso
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Greetings from the Chairperson

I’'m MITARAI Fujio. On behalf of the organizers, I would like
to say a few words of greeting.

First of all, I would like to convey our deepest condolences and
sympathies to all those affected by the spate of storms and flooding,
including Typhoon Faxai (No. 15) in September this year. I offer
our earnest wishes for the earliest possible recovery of the disaster-
stricken areas.

In 1992, we of the Commemorative Foundation for the In-
ternational Garden and Greenery Exposition, Osaka, Japan, 1990
(Expo '90 Foundation) inaugurated the International Cosmos Prize,
in the hope of further developing and globally spreading the theme
of “The Harmonious Coexistence between Nature and Mankind,”
originally presented at the International Garden and Greenery Ex-
position, Osaka, Japan, 1990 (Expo ’90). The Prize, now in its 27th
year, honors individuals and organizations who have achieved out-
standing research and work based on a global perspective.

We are truly pleased that the Prize has been making steady prog-
ress for so many years. I would like to take this opportunity to ex-
tend our sincere gratitude to the members engaged in the recipient
selection process, to those attending this ceremony, and to all others
who have extended to us such generous cooperation for many years.

This year’s International Cosmos Prize winner is Prof. Stuart L.
Pimm. Toward addressing the global challenge of preserving biodi-

versity, he has established an elaborate theory and conducted dem-

onstration tests to verify the theory, thereby profoundly influencing
many researchers and international trends in environmental policies.
At the same time, he himself has established a non-governmental
organization to promote environmental conservation activities in
local communities. His scientific research, policy planning, and
commitment to local communities, as well as his attitude to solv-
ing problems in an integrated and inclusive manner, are universally
recognized as being worthy of international praise. We would like
to warmly congratulate Prof. Pimm on his winning the Prize, and
offer our fondest wishes for his further success and prosperity in the
future.

We believe that our theme “The Harmonious Coexistence be-
tween Nature and Mankind” coincides with one of the foremost
elements of the Sustainable Development Goals (SDGs), adopted
by the UN. While striving to further develop and disseminate the
theme, we will intensify our efforts to make greater contributions to
international society. I would like to close my address by asking for

your continued support and guidance in this endeavor.

MITARAI Fujio, Chairperson

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

November 7, 2019
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Reasons for Awarding the Prize and Introduction of the Prizewinner

I am OIKE Kazuo, Chairperson of the International Cosmos
Prize Committee. I would like to outline the reasons for awarding
the prize and introduction of the prizewinner.

The number of nominations for screening of this year is 149
from 33 countries. The International Cosmos Prize Screening Com-
mittee of Experts chaired by Dr. HAYASHI Yoshihiro carefully eval-
uated candidates for the prize. After careful deliberation submitted
by the Screening Committee of Experts, the International Cosmos
Prize Committee selected Prof. Stuart L. Pimm as the final nominee
of this year’s International Cosmos Prize.

Professor Stuart L. Pimm’s mathematical models have estab-
lished the theoretical basis for understanding the complexities of
food webs, the speed of species extinction and other such factors
critical to the conservation of ecological habitats worldwide. He has
established the non-profit foundation, “Saving Nature” (formerly
called “SavingSpecies”) to take this work on conservation science
into practical application in the field by supporting local groups
in their habitat conservation activities and directing biodiversity
conservation policy formulation based on scientific foundations.
Pimm’s contributions through this marriage of theory and practice

in the field of habitat and species preservation are most impressive.

Commencing with his pioneering work on in the late 1970 to
carly 1980s on Food Webs and its dynamics, the patterns they ex-
hibit in different habitats and the relationship of these patterns to
broader environmental processes, Pimm has gone on to verify the
results of these pioneering investigations in the field. His works ac-
tivated studies in the subsequent decades on food webs in ecologi-
cal habitats. Being the meticulous scientist that he is, he has been
described as the person who “put the science into environmental
science”.

Moving on to ecological conservation in the 1990s, Pimm
warned us that the global rate of species extinction was around 1000
times the rate at which it would be naturally expected to happen
due to habitat destruction by humans. This figure was a pioneering
calculation of the speed of species extinction, and led to estimations
cited in the Global Biodiversity Outlook or the Millennium Ecosys-
tem Assessment. Improved investigative methods, to which Pimm
himself has also contributed, continue to show that estimation of
the number of species worldwide, calculation of species extinction
rates and the nature of human incursion are critical inputs for pri-
oritizing ecological habitat conservation.

Indeed, there is no “one size fits all” solution to save species
from extinction. Together with works on the conservation of flag-
ship species (symbolic species for conservation), Pimm has shown
that species with smaller breeding ranges and foraging habitats are
more vulnerable to extinction, largely because they might go unno-
ticed and their smaller habitats more easily destroyed by the march
of human civilization. Proof of this is evident in his early work along
the Atlantic coast of Brazil, in the Amazonian rainforest and the
tropical forests of Tanzania.

These works led him to establish the international non-profit
foundation, “SavingSpecies” in 2007. The achievements of this
foundation lie in directing Pimm’s rigorously validated contribu-
tions to conservation science to slow down the rate of species ex-
tinction pragmatically in biodiversity hotspots across the world. He
sees habitat fragmentation as a major contributor to the rapidity of
biodiversity loss. “SavingSpecies” has worked towards creating natu-
ral corridors linking fragmented habitats to form larger conservation
areas by funding local communities to purchase the land required
and empowering them to manage these areas. Through these efforts,
he has shown that the rate of species extinction can be slowed down.
“SavingSpecies” has been reborn (in July 2019) as “Saving Nature”,
expanding its mandate from “saving species” to “saving nature itself.
“Saving Nature” defines its activities with the tag line, “CPR for
earth”, i.e. Connect (fragmented habitats); Protect (endangered spe-
cies) and Restore (biological diversity).

As indicated above, Pimm has taken his scientific discoveries to
shape policy formulation for ecological habitat conservation and to
guide its practice in the field. His substantial achievements world-
wide have contributed greatly to “The Harmonious Coexistence be-
tween Nature and Mankind”, the very essence of the International
Cosmos Prize. This lies at the heart of his selection as the winner of
the Prize for 2019.

OIKE Kazuo, Chairperson
International Cosmos Prize Committee
November 7, 2019
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Prime Minister’s Congratulatory Address
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I would like to extend my heartiest congratulations on the aus-
picious occasion of today’s award ceremony for the 2019 Interna-
tional Cosmos Prize.

The International Cosmos Prize was inaugurated to carry for-
ward and further develop the main theme of the International Gar-
den and Greenery Exposition, Osaka, Japan, 1990 (Expo’90)—The
Harmonious Coexistence between Nature and Mankind. The prize
is marking its 27th anniversary this year.

Prof. Stuart Pimm, who is this year’s laureate, has theoretically
clarified the complexities of food webs that sustain life on earth and
calculated rates of species extinction.

He also established a non-profit foundation, which supports lo-
cal conservation groups across the world in implementing programs
to conserve wildlife species, based on sound scientific foundations.
Through such initiatives, Prof. Pimm has accomplished considerable

achievements in the preservation of biodiversity and ecosystems, by
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integrating science with practice.

Amid growing awareness that biodiversity conservation is a cru-
cial challenge to be addressed on a global scale, it is of significance
that we honor him today with this prize. I would like to offer my
profound respect for his outstanding contributions and warmly con-
gratulate Prof. Pimm upon winning this prestigious prize.

In conclusion, I would like to express my heartfelt wishes for the
good health and well-being of all of you here at this ceremony today.

Thank you very much.

ABE Shinzo, Prime Minister of Japan
(read by the host)
November 7, 2019
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Read by Consul General U.S. Embassy & Consulates in Japan
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Congratulatory message from the U.S. Embassy’s Charge d’ Affaires ad interim

Mr. MITARAI Fujio, Mr. SUMI Kazuo, Mr. TANAKA Mit-
suru, Dr. OIKE Kazuo, Dr. HAYASHI Yoshihiro, Dr. Pimm, and
distinguished guests:

I would like to convey my sincere greetings to all assembled in
Osaka for the 27th International Cosmos Prize Award Ceremony,
and express my congratulations to this year's honored recipient, Dr.
Stuart Pimm.

Dr. Pimm estimated in 1995 that modern species extinction
rates are around 1000 times greater than what natural extinction
rates would be without human impact on ecological habitats. His
research, his environmental assessments of human impact on eco-
logical habitats, and his design of practical solutions enabling us to
detect and understand vulnerabilities that lead to species extinction
have made critical contributions to arresting biodiversity loss. With
his passion and dedication to wildlife conservation, Dr. Pimm has
contributed to calculating numbers of species under threat due to
human impact and prioritizing where action is most urgently re-
quired. The non-profit foundation he created in 2007, now known
as "Saving Nature," aims to empower local communities to connect
fragmented habitats, protect endangered species, and restore dam-

aged habitats.

30 International Cosmos Prize for 2019

The International Cosmos Prize is awarded annually for out-
standing research work and/or achievements which promote the
philosophy, "The Harmonious Coexistence between Nature and
Mankind." In light of Dr. Pimm's considerable contributions,
which have shaped policies to conserve biodiversity globally and
preserve ecological habitats around the world, it is therefore entirely
fitting that he be celebrated with this prestigious award.

I heartily concur with the Committee's recognition of Dr.
Pimm's many accomplishments. I anticipate that his work will con-
tinue to benefit humanity, and our planet Earth, for generations to
come.

Once again, Congratulations.

Joseph M. Young, the U.S. Embassy’s Charge
d’ Affaires ad interim

(Read by Consul General U.S. Embassy & Consulates
in Japan)

November 7, 2019
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Prof. Stuart L. Pimm

1019 International Cosmos Price Hﬁbg%l 4 o "I*:a

Y 1.

Medal

The International Cosmos Prize medal is designed by Kiyoshi Awazu. Its

design motif is marcasite (white iron pyrite), a type of mineral used for
jewelry in the time of the Ancient Greeks. The medal’s radial shape resem-

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

Ribbon

The ribbon is made of Nishijin-ori, an exquisite silk fabric from Kyoto.

This bluish purple ribbon—bluish purple having traditionally been con-
sidered to be a noble color in Japan—is lined with gold thread embroidery

on both sides.

Certificate of Commendation

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

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 2019 International Cosmos Prize commemorative lectures were
held at Auditorium, Osaka Shigakukaikan (Miyakojima-ku, Osaka) on
November 10, and at Yasuda Auditorium, The University of Tokyo (Bun-
kyo-ku, Tokyo) on November 13.

At Osaka, Prof. Pimm delivered a commemorative lecture after the
introduction by Dr. Monte Cassim. Then, Prof. Pimm and Dr. MIYAS-
HITA Tadashi presented a story in a dialogue.

At Tokyo, Prof. Pimm gave a commemorative lecture after the intro-
duction by Dr. HAYASHI Yoshihiro. After the lecture, there were active
Q&A sessions.

(1) Osaka Lecture
Time and date: Sunday, November 10, 13:30 — 15:30
Place: Auditorium, Osaka Shigakukaikan (Miyakojima-ku, Osaka)
Attendance: 110 approx
Program:
Introduction
Dr. Monte Cassim (Member, International Cosmos Prize Screening
Committee of Experts/President, Graduate School of Leadership
and Innovation, Shizenkan University)
Commemorative Lecture
Prof. Stuart L. Pimm
Story in Dialogue
Prof. Stuart L. Pimm
Dr. MIYASHITA Tadashi (Professor, Graduate school of the Uni-
versity of Tokyo)

(2) Tokyo Lecture
Time and date: Wednesday, November 13, 16:00 — 18:00
Place: Yasuda Auditorium, The University of Tokyo (Bunkyo-ku, To-
kyo)
Attendance: 400 approx
Program:
Introduction
Dr. HAYASHI Yoshihiro (Chairperson, International Cosmos Prize
Screening Committee of Experts / Director General, National Mu-
seum of Nature and Science)
Commemorative Lecture
Prof. Stuart L. Pimm
Q&A sessions
Prof. Stuart L. Pimm
Dr. HAYASHI Yoshihiro
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The null hypothesis: what fraction of species
ranges are in protected areas and wilderness?
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Commemorative Lecture November 13, 2019; The University of Tokyo

I am greatly honored to have won this year’s the International
Cosmos Prize. I am greatly honored to see so many students in the
audience. I love teaching. I am just very happy that you are here.
The idea of the International Cosmos Prize is to seek the harmoni-
ous coexistence between nature and human kind. I think that is the
greatest challenge of our century, a century which young ladies and
gentlemen you are going to live through most of it. Some of you
may live through all of it. Because if we do not ensure the harmoni-
ous coexistence of nature and human kind we will leave to our chil-
dren and grandchildren a very damaged planet. I want to address a
part of that coexistence, the part of coexistence that deals with the
loss of species, the loss of biological diversity. Because extinction is
permanent we cannot bring species back. So, what we drive species

to extinction we are changing the planet forever.

So, what do we know about the current extinction crisis?

It’ s already high — 1000 times higher than it should be

Lo muass exunction oriss, with a rate of exunction now
1,000 times higher than the normal background rare

Al G (N

Now, if we were to ask how fast species are going to extinct you

would hear from Al Gore in the movie Inconvenient Truth that
they are going extinct a thousand times faster than they should be
and I am very proud of the fact that this woman demonstrating in
England, held up a sign showing extinction rate up a thousand fold.
My work has never been featured in the demonstration before and

I was very proud. The fact is that both Al Gore and this demonstra-

tion got that number from me and I want to talk about where that
number comes from, how I got it, and what we can do about it.
So, first, I want to talk about why we should care, why should be

concerned about the loss of biodiversity.

I think there are three broad explanations. One of them is an
ethical concern. That is what sort of a planet are we going to give
to our children and our grandchildren. Are we going to give them
an inheritance that is rich in species such as tropical forests, such
as coral reefs and are we going to show them a place that is beauti-
ful and wonderful. There is another aspect to the fact that we are
destroying nature. When we hear about the loss of forests from say
the Amazon, we don't always realize that people live there that the
Amazon is full of people, full of people some of whom don’t wear
any clothes. So, I have had to adjust my slide because of young
people present. We have a responsibility to nature to indigenous
people and that I think is an ethical responsibility. The Catholic
Pope a couple of years ago came out with a very important docu-
ment and then cyclical in which he said, we have no right, we have
no right to destroy the planet because of what that does to future

generations.

The second is, it's a matter of esthetics, it’s a matter about cul-
ture, about heritage and just two examples. The last time I was in
Japan was in January and when I came people asked me where I
wanted to go and I said, I wanted to go to Hokkaido in January.
They asked because January is famously cold and the answer was
yes because I wanted to see these birds called the Japanese crane.
But there are parts of our heritage too. This is one of a famous set
of wood cuts, the 36 views of Mount Fuji and I love the fact that
several people are trying to estimate the side of a tree by putting
their arms around it and it’s too big. This tree is so large that you
can't put several people’s arms around it. So, what are we doing to

our forests? Have we destroyed our forests, are we keeping them as
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part of our heritage.

Economics is an important reason for serving biodiversity too.
Many poor people around the world like these fishermen on the
coast of Goa in India depend upon the diversity of the oceans for
their food. We depend upon a whole variety of different animals
and plants for our survival. So, we destroy the oceans, if we destroy
the land, we're destroying something that is valuable to us. We also
value nature and we go and see it, we go and visit it. Tourism, eco-
tourism is a very, very important industry. I’s worth 100s of billions
of dollars. And African countries get most of their money, some of

them from tourists.

The species can be interesting and important in other ways too.
These are cone shells. Sometimes people pick up these beautiful
shells on the beach and stick them in their pockets. That can be a
very dangerous thing to do because these cone shells surprisingly
feed on fish. I know what you are thinking. How can a snail that
moves very slowly feed on the fish that swims very quickly? The
answer is the snail has a poison dart that if it shoots at the cone shell
and then it reels the fish in... I think you will nightmares thinking
about that tonight. Why is that important? It’s important because
that poison paralyses the fish. It dulls the nerves. And the poison
from cone shells are used as medicine for people who are termi-
nally ill with cancer that cannot be helped by the normal kind of
painkillers and that cone shell painkiller gives people a substantial
amount of relief from pain. It’s an example of how we use biodiver-

sity in our medicines.

Finally, nature does a lot of things that we call ecosystem servic-
es. When we burn the Amazon, we put carbon dioxide into the at-
mosphere. We warm the atmosphere and we know that the tropical
storms, the typhoons, the hurricanes are becoming more powerful
and more damaging over time and that destroys people’s lives and

their homes. Protecting nature is good economic sense.

So, with that I want to go back to why Al Gore and other people
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talk about the extinction rate being a thousand times higher than it
should be. What’s wrong with simply talking about how many spe-
cies are going extinct per day? Why can't we say something simple
like three species of extinction per day? Well, the problem is we
don’t have a very good idea about how many species are on. And so
I want to address four questions.

1. How many species there are and how many we don’t know?

2. How fast are those species going extinct?

3. What are we doing to protect them?

4. And how can we do better?

Species in the wild

oF

Described first decade

Described second decade ..

Described third decade

s A E
‘

Described fourth decade v~

A simple idea: more unknown species, the more described per decade

We can model this and predict how many species
remain to be described. It’ s a great idea...
And it fails badly

Well, we have scientific names for about 2 million species. But
the idea is that there are many, many more species for which we do
not have scientific names. And I want to suggest a way of estimat-
ing how many species there are. Supposing that there is a magical
kingdom where there are many species of unicorns as yet unknown
to science and we enter this magical kingdom and we begin to
describe those species of unicorns by collecting them and putting
them in a museum. So, in the first decade, we might describe quite
a lot of unicorns. In the second decade, we describe fewer because
there were fewer ones that we haven't already described. I think you
get the idea. As time goes on there were fewer species that are un-
known and so the rate of species description goes down. The more
we know the fewer that are unknown and the harder it is to find

new ones. Itsa great idea and it fails badly.



Y — they are increasing, not decreasing

Mumber of species

Mumber of

And there is an example of this. I want to show you why. This is

a group of fish called gobies. They are group of marine fishes. And
if you look at the number of species of gobies that are described
every year, the number of gobies is increasing not decreasing. We
seemed to have more and more kinds of gobies every year. From
one year to the next we know more and more not fewer and fewer
new ones. There seems to be an unlimited number of gobies out
there. Well, part of that is due to the fact that we have more people
describing gobies now. Taxonomists, people who do goby descrip-
tions. That number is going up, so more taxonomists, more gobies.
So, perhaps the number of species divided by the number of tax-

onomists is going down. And the answer is it isnt. And the culprit

I have to say with great respect is his Imperial Majesty the Emperor
Emeritus who is one of the world’s leading experts on gobies and
is responsible for describing many of them. He is a legend in my
community and not just because he is your Emperor Emeritus but
vis-a-vis contribution to taxonomy. So, when we wish the Emperor
Emeritus a very long life many of my colleagues do so hoping that
he would describe more new species of gobies. The fact is the num-
ber of goby species described is not going down. So, we have no
way of estimating when we are going to run out of new gobies. We

have no idea how many species of gobies there are.

We can do this kind of calculation for other species. We have a
pretty good idea of how many species of vertebrates there are, how
many birds, how many mammals, how many amphibians. When
we do this for plants we think there is probably about 15% more
plant species out there than we know. But for many other species
for insects, for fungi, for many organisms, we simply dont know
how many species there are. So, it doesn’t make any sense to say
we think three species are going extinct today when we really don't
know whether there are 2 million species or 8 million species or 30

million species.

Appalling

Fatated magiures of moftaldty, Grade doath s —
el dakal number of deaths ped yoar per 1,000 paaple
Normal As of 2017 the crude ceath rato for the wholo world is
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Extinction is a death rate
— for species, rather than individuals

We can, however, calculate a death rate for species in much the

same way that we can calculate the death rate for people. The typi-
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cal human death rate is about 8 people per 1000 per year. I want to
assure you that nobody has ever died during one of my seminars.
I would be very concerned if I bored you young men and women
and you die during my seminar you may go to sleep but I promise
you won’t dies. On the other hand, there were clearly times in our
history when we have had wars and the death rates have been very
high. What's happening in nature is we are declaring war on spe-
cies. And extinction is a death rate but it’s for species rather than
individuals. I am not going to explain the slide in any great detail
but what it shows is that the death rates of species run at the rate of
between 50 and 500 extinctions per million species per year. Take a
million species, look at them for a year, you would expect between
50 and 500 dying. That’s what we are doing to nature and the ques-

tion is how much higher is that than we would expect?

Well, one way to compare that is to look at the fossil record. It’s
actually quite hard to interpret the fossil record. So, what I want to
talk about is how fast species are born, how fast are species created
during the process of speciation, during the process of evolution?
And we can get that number by looking at molecular phylogenies.
You look at the DNA of species and you see how similar they are
and you can work out how quickly species are formed during evolu-
tion from this molecular phylogenetic tree. We know for example
that we human split from chimpanzees about 6 million years ago.
For this particular group of orchids, we have a very, very detailed
description of how fast these species are being formed. And the
number that comes out of that in this particular case is 0.26 new
species per species per million species per year. Thats the birthrate.
The death rate you may recall was between 50 and 500. And its
that difference between how fast species are dying and how fast they
are born that leads to that conclusion that we are driving species to
extinction a thousand times faster than they should go extinct. We
need to know that number because it’s a measure of what we are do-
ing to the planet. We need to know that number so we can measure

whether we are reducing the species extinction rate.
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In short, that’s the impact we are having on the planet, driving
species to extinction a thousand times faster than they are being
created. What are we going to do about it? What are we doing to
protect species? Well, the answer is that over the last 30 years or
so, we have — we the global community have protected a lot more
of the planet by creating national parks and other protected areas.
This map shows in green where the protected areas are and it shows
in yellow where the wilderness is and by wilderness I mean places
where few people live, few people live in the boreal forests, few
people live in the Arctic, few people live in the Sahara. And as you
can see most of the green areas are in wilderness, most protected
areas are in the places where there were few people. One question
of course is should we protect more of them. This is a politically
relevant question. Next year in China the various nations of the
world will come together to talk about the future and biodiversity
at the convention on biological diversity. They meet regularly. This
is the 15th meeting and they will plan an agenda for political action
for the next decade. Do we want to protect more of the wild places

or dO we want something CISC?

The problem with many of the wild places is that they have very
few species in them. That photograph is of a huge national park. It’s

a million square kilometers in the north of Greenland. I took that



photograph myself. I am very pleased with myself for doing that.
When you fly from the United States to China, you go straight
over the top. You go to north, right over the North Pole and come
down the other side. So, that was taken from an airplane. I have no
intention of going to Northern Greenland. It’s far too cold for me.
Its a big national park but it doesn’t do much for species. There
were not many things if any that live in such a remote place. So,
protecting more remote places is not going to enable us to protect

more biological diversity.

The null hypothesis: what fraction of species
ranges are in protected areas and wilderness?

The null hypothesis: what fraction of species
ranges are in protected areas and wilderness?

So, let’s look at how well protected areas are doing to preserve

species. Thirteen percent of the land, this is the ice-free part of the

land, 13% is protected. What species occur in that 13%? Let’s take
this hypothetical insect, this bug. Supposing it has a large geograph-
ical range what would we expected? By chance we would expect
that 13% of its geographical range shown in that black outline the
13% might be on the protected area and perhaps 50% of it could

be in wilderness.

The null hypothesis: what fraction of species
ranges are in protected areas and wilderness?

Now, let’s go back to my mythical kingdom of unicorns. I have
shown six species of unicorn. Perhaps one of those unicorns would
be in the protected area, two in wilderness, three in other plac-
es, but again on average 13% of the ranges of unicorns would be
protected, 50% would be in wilderness. That’s what we expect by

chance, technically under what we call the null hypothesis.
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So, let’s look at what we have achieved globally. For species with
large geographical ranges more than the million square kilometers
or more, we have actually protected species just as well as we would
expect. About 13% of these species are protected and close to half
of their ranges are in wilderness. So, that’s good. That’s not better
than we expect. It’s about what we expect. The very surprising thing
is what happens when we look at species with small geographical
ranges. These are important because species with small geographical
ranges are much more likely to be threatened with extinction than
species with large geographical ranges. Its easier for us to destroy
a species with a tiny range than to destroy a species with a large

range. And we have done really rather well of protecting species
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with small ranges.

In short, we’ ve done a

better job than many think!

Lets look at some examples. The animal at the top left is called
a Skywalker gibbon named after Luke Skywalker from Star Wars.
If you see in the latest episode of Star Wars, we have Luke with his
hood up. So, this is named after him, the Luke Skywalker gibbon.
The bottom left is a very special humming bird. The frog at the
bottom right is called a poison dart frog. Indigenous people take
the darts they are going to use to hunt and they rub them on the
skin of the frog. The frog skin is poisonous, so when they have their
blow guns and shoot a dart at a bird it poisons the bird, it falls to
the ground and they get a meal. The fact is that all four of these
species have small geographical ranges but we have done a good
job in protecting them. In short, we have done reasonably well. We

need to do better but we are doing better than many people expect.

The question is what should we do next, can we do better? Well,
we currently have internationally agreed targets that suggest we
need to protect 17%. But my good friend E. O. Wilson who is also
the International Cosmos Prize winner suggested that we want to
protect half of earth. What worries me about that is that if we ask
the politicians to protect half of earth they will give us more places
like Northern Greenland, the middle of the Gobi desert of China,
the middle of the Arctic, places that will not protect a lot of biodi-
versity. When E. O. Wilson on the right and I on the left discuss



these issues, we realize that we need to be careful for what we ask.
We need more protected areas but we need them to be in sensible
places, places that will protect biodiversity not just remote places

that are politically convenient.

So, how can we do better? How can we maximize the efficiency
of the protected areas that we have established? For that, I want
to introduce you to the work I do for a non profit organization I
direct called Saving Nature. We can map out the distribution of
many species now in considerable detail. These are birds and they
show that the warm, wet tropics are where most of the species are;
mammals show broadly similar pattern. These are places with the
greatest concentration of species and it’s likely to be true for most
species. Amphibians, for example, show a similar pattern while we
have less detailed data for plants it’s almost certainly true for them
too. But just looking at species it’s not sufficient. We need to dig

deeper.

Let’s look again at the distribution of bird species. In the Ama-
zon, there are the greatest numbers of species. But if we look at
where species have smaller than the median range size, those dis-
tributions are profoundly different. They concentrate in Central
America and then the Northern Andes and in places like the coastal
forests of Brazil. That’s important because species with small ranges
are much more vulnerable to extinction than species with large
ranges. So, let’s take world tour where threatened species are. Our
first office in Northern Andes and Saving Nature is involved in sev-
eral projects in Columbia and Ecuador where the habitat destruc-
tion combined with the high numbers of small range species means
that there are a lot of species of list of extinction. Our second area
of concern is in Coastal Brazil. Again lots of habitat concentrations
of small range species means that there are worrying numbers of
threatened birds and mammals and amphibians and likely many
other species in these forests. The final area where Saving Nature
works is in tropical Asia. We have three areas of interests, the West-
ern Ghats of India, Assam up in the Northeast on the borders with

China, and Leuser Ecosystem of northern Sumatra. These maps are

what we call strategic maps. They tell us where in the world we need
to act but they don tell us exactly how to act. For that we need
tactical maps. This one and I will explain those on the project pages

for each of the various places where Saving Nature works.

What I suggested here is that there are key areas around the
world where species are at considerable risk of extinction. It’s true
for the oceans too. The areas south of Japan, Okinawa and further
south are a marine area that has high concentrations of species at
risk. In other words, we don't have to save all of the planet to save
all the species but we do have to focus on efforts on critical places.
And those places we can identify using the maps we showed you
but then we need to move to maps like this one which I will explain
in a moment which give us a tactical approach to deciding exactly

what we need to do next.

If we look at Brazil and I am going to use Brazil as my example.
The species at risk in South America are concentrated in two areas
on the Northern Andes of Columbia and in the southeast of Brazil.
Brazil has two rain forests; the well-known one of the Amazon and
the much less well known one of the coastal forests. It’s where there
are large numbers of threatened species both of birds, mammals
and amphibians. We can see why when we look at satellite images.
That’s a series of satellite images that’s about 500 kilometers from
east to west and you can see that lot of the forest has been cleared.
There are not a lot of forests remaining. That big bluish area in the

middle is a city of Rio de Janeiro.

Lets take a closer look. When you zoom in on that area, you
see that there is a forest but lot of that forest is in very small pieces,
in fragments. And taking those small fragments away you see that
there is a substantial amount of forests in small fragments. Now
we know scientifically a lot about what happens to species in frag—

ments.
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‘That’s what it looks like from a helicopter. When you look over
this landscape, you see that there are some forests remaining but it’s

mostly in small fragments.

S.L. Pimm and C. N. Jenkins Scientific
American September 2005
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The problem
with fragments
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When we go to this map, what we have done here is to create a
map of where the forest cover is. Everything that is covered is forest
but we have covered it by the number of threatened species that oc-
cur there. We call this a tactical map because it immediately shows
us two things that the greatest numbers of species of risk are in this
area to the east near the Unido Biological Reserve and that that area

like much of the rest of area is in forest fragments.

There is a long-term study done by my colleague Tom Lovejoy
that looks at what happens to species in fragments. Using an area
that was going to be deforested, Professor Lovejoy set up a series
of experimental forest fragments. One hectare, 10 hectares or 100
hectares and followed how long it look for the species to disappear
from them. The simple conclusion from this is that small fragments
lose more species and they lose them more quickly that you need to
create forest areas of at least 10,000 hectares to have a good chance
of keeping all of your species. That’s practically very useful infor-
mation. It means that you need to reconnect fragments to create
an area of sufficient size if you are going to prevent species going

extinct.



We will identify the places where the greatest number of spe-
cies is at risk of extinction and when we do that we often find they
are in very fragmented landscapes. They are not in large areas of
continuous forest like the Amazon but they are in the biodiversity
forest spots and those places have already lost a lot of their habitats.
A good example of this is in the forest to the east of the city of Rio
de Janeiro in coastal Brazil. This map shows the fragment and the
number of threatened species that they contain. We have not just
merely destroyed so much of the world’s tropical forests what we
have left behind is in tatters, in fragments. And those fragments are
often too small for species to maintain viable populations. There are
just arent enough males to go around for the females and females to
go around for the males. And of all the places, of all the fragments
one that I thought was particularly tragic was the one immediately
behind me. This is the Unido Biological Reserve in coastal Brazil,
about 100 miles east of the city of Rio de Janeiro because in this
isolated patch of forests are a whole load of species on the brink of
extinction, the most charismatic of which is a beautiful little mon-
key called the golden lion tamarin. And the golden lion tamarins
in that fragment could not go forth and multiply into the forest
over there because there was the cattle pasture behind me. When 1
saw that cattle pasture for the first time about 8 years ago, a cattle
pasture just like the one I am standing in I thought it has to go. So,

we have made it go away.

This is a restored forest. They help raised money for my friends
at the Associagio Mico-Ledo-Dourado, the Golden Lion Tamarin
Association. They have planted this forest and it now connects that
once isolated fragment to forest in the Unido Biological Reserve to
a much larger area of forest over in this direction. I’s what we call
a biological corridor and it means that the golden lion tamarins
that were once imprisoned in this forest island, this forest fragment
behind me can now cross through these small but growing trees and
go and find new habitats, new homes, new places for their tamarin

families.

So, this is what that area looked like 10 years ago that’s what it

looked like 4 years ago. When I visited this spot this year, I couldn’t
take that photograph because the area is now completely forested.
We used children to plant the trees. Great thing about children is
they are closer to the ground and they work for free. The important
thing is that we use local people because it’s their decision. We can't
come in and tell them what to do. What we can do is work with
our local partners to find solutions that work for them. The trees
are grown by women in the local community who collect the seeds
and they will the plants. They are planted by the local community

and we have created jobs to the local community, a pride in the fact

International Cosmos Prize for 2019 55



that they have this very interesting species which is beginning to

attract tourists.

“The Harmonious
Coexistence between
Nature and Mankind”
requires we reduce the
current extinction rate.

Good science and commitment to local
communities shows we can achieve that.

The story that I have told you ends with planting a tree. It began
by looking at a global phenomenon. I hope I made the connection.
We are driving species to extinction a thousand times faster than
we should. We don't even have the names of most species but we
are losing something that is of extraordinary value to us. To ensure
the harmonious connection of nature and human kind, we need to
slow that extinction rate down. We know that there were critical
places in the Americas, in Africa, and Asia were species extinctions
are concentrated. We need to protect more of the planet and we
need to do that in a smart way to protect the places of matter and
we need to reconnect nature. We need to heal nature. With good
science and commitment to local communities, we can do this. We
can ensure a harmonious connection between nature and human
kind. Thank you so much for the honor of inviting me here today.
Thank you.
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1993 (1st) Prizewinner

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

An authority on tropical plants centering on those of the Ama-
zon basin of South America, Dr. Prance advocates his Flora-
on-the-Earth Project to establish a comprehensive record of the

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

Dry. Jacques Frangois Barrau (deceased)

Professor, Paris National Museum of Natural History, France
Dr. Barrau has conducted ethnobiological studies on nature
and the life styles of people in the Pacific Ocean. His results
have afforded unique insights into the relationship between
human beings and food from a global perspective.
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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.”
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1997 (5th) Prizewinner
Dr. Richard Dawkins
Professor, Oxford University, U.K.

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

continues to present New views.
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1998 (6th) Prizewinner

Dr. Jared Mason Diamond
Professor, University of California at Los Angeles, U.S.A.

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

Dr. Wu is a representative botanist of China. He edited “Flora
of China” which describes all known plant species in China.
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Producer, Naturalist, Zoologist, U.K.

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

The Charles Darwin Research Station

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

Dr. Peter Hamilton Raven

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

Dr. Raven is a representative botanist of the U.S., and inter-
national pioneer in advocating for the conservation of global
biodiversity. He has given his approach toward issues concern-
ing life on earth from a global viewpoint and his significant
contributions toward promoting the co-existence of nature and
human beings in both theoretical and practical terms.
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2004 (12th) Prizewinner
Prof. Julia Carabias Lillo

Professor, National Autonomous University of Mexico, Mexico

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

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

Pursuing his comprehensive studies of the relationship between
fishing and marine ecosystems, Dr. Pauly has made outstand-
ing achievements in the field of research into marine ecosys-
tems and resources, including the development of scientific
models to enable both marine ecosystem conservation and

sustainable resource use of fisheries.
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2006 (14th) Prizewinner

Dr. Raman Sukumar

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

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

Dr. Georgina Mary Mace

Profesor of Conservation Science and Director of NERC Centrefor Populacion Biology, Imperial College London,UX.

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

and biodiversity.
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2008 (16th) Prizewinner

Dr. Phan Nguyen Hong

Professor Emeritus, Hanoi National University of Education, Vietnam
Dr. Phan has been involved in comprehensive scientific re-
search in Vietnam, where war and overdevelopment have had a
devastating impact on its mangrove ecosystem. He has made a
major contribution to the restoration of the mangrove forests.
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2009 (17th) Prizewinner
Dr. Gretchen Cara Daily
Professor, Stanford University, U.S.A.

Dr. Daily has provided us with a comprehensive picture of the
value of biodiversity-based ecosystem services. She has made a
vital contribution to international initiatives such as the U.N.
Millennium Ecosystem Assessment, and played a leading role
in launching the “Natural Capital Project,” which is a result of
the fusion of ecology and economics.
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2010 (18th) Prizewinner
Dr. Estella Bergere Leopold 1

Professor Emeritus, Department of Biology, University of Washington

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

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

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

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

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

Professor, the Collége de France, France

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

Executive Director, Stockholm Resilience Centre, Sweden

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

mental change.
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2016 (24th) Prizewinner
Dr. IWATSUKI Kunio

Professor emerius, The University of Tokyos Director emeritus, Museum of Natute and Human Activies, Hyogo, Japan

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

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

Founder, Jane Goodall Institute, U.K.

Dr. Goodall has been studying wild chimpanzees since 1960 so as
to paint a fuller picture of chimpanzees. She has conducted aores-
tation programs to provide habitats for chimpanzees, and an envi-
ronmental educational project. She began Roots & Shoots, envi-
ronmental learning program by young people. More than 150,000
groups are actively working in 99 countries under this program.
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2018 (26th) Prizewinner

Dr. Augustin Berque

Director of studies at the EHESS (Ecole des Hautes Erudes en Sciences Sociales), France
Profoundly inspired by Fado, authored by WATSU]JI Tetsurs,
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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International Cosmos Prize Committee

Chairperson
Vice-Chairperson
Member

7

//

7

s

s

s
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s

7
Advisor

7

4

Dr. OIKE Kazuo

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

Dr. ISOGAI Akira

Dr. TAKEUCHI Kazuhiko
Dr. NAKANISHI Tomoko
Dr. NISHIZAWA Naoko
Dr. HAYASHI Yoshihiro
Dr. WASHITANI Izumi
Dr. WADA Eitaro

Dr. ARIMA Akito

Dr. KISHIMOTO Tadamitsu
Dr. NAKAMURA Keiko

President, Kyoto University of Art And Design

President, Kyoto University

Director General, Fujisan World Heritage Center

Research Professor, Teikyo University

Professor Emeritus, The Graduate University for Advanced Studies
Professor Emeritus, Nara Institute of Science and Technology

President, Institute for Global Environmental Strategies

President, Hoshi University

President, Ishikawa Prefectural University

Director General, National Museum of Nature and Science

Professor, Faculty of Science and Engineering, Chuo University

Professor Emeritus, Kyoto University

Chancellor, Musashi Academy of the Nezu Foundation

(as of April, 2019)

Project Professor, Immunology Frontier Research Center, Osaka University

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

Chairperson
Vice-Chairperson
Member

P

P

P

4
4

4

4

Dr. HAYASHI Yoshihiro
Dr. NAKASHIZUKA Toru
Dr. IKEBE Konomi

Dr. IKEYA Kazunobu

Dr. Monte Cassim

Dr. KAMEZAKI Naoki
Dr. Kevin Short

Ms. TSUJI Atsuko

Mr. NOE Keiichi
Dr. MURAKAMI Noriaki
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(as of April, 2019)
Director General, National Museum of Nature and Science
Specially Appointed Professor, Research Institute for Humanity and Nature
Professor, Graduate School Environmental Science and Landscape, Chiba University
Professor, National Museum of Ethnology
President, Graduate School of Leadership and Innovation, Shizenkan University
Professor, Faculty of Biosphere-Geosphere Science, Okayama University of Science

Professor, Department of Environmental Information, Tokyo University of Information
Sciences

Designated Professor, International Collaboration Planning Center, Institute of Interna-
tional Education & Exchange, Nagoya University

Professor Emeritus, Tohoku University

Dean, Faculty of Science, Graduate School of Science, Tokyo Metropolitan University
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> . The Commemorative Foundation for the International Garden and
EXP o 90 Foundatlon Greenery Exposition, Osaka, Japan, 1990
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Purpose
The Expo 90 Foundation was established for the continual commemoration of the International Garden and Greenery Exposition, Osaka, Ja-
pan, 1990 (Expo ’90), held in Tsurumi-Ryokuchi. The Foundation aims to contribute to and cultivate a healthy and enriched society by promot-

ing activities that inherit from and continually develop the main theme of Expo 90, “Harmonious Coexistence between Nature and Mankind.”
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Chairperson

Mr. MITARAI Fujio
President

Mr. SUMI Kazuo
Executive Director

Mr. TANAKA Mitsuru
Director

Dr. IMANISHI Hideo
Director

Dr. KOSHIMIZU Hajime
Director

Ms. HONMA Kazue
Director

Dr. MORIMOTO Yukihiro
Director

Mr. WADA Shinya
Auditor

Mr. KITAYAMA Ryoichi
Auditor

Mr. HORII Yoshitane

Council Members

Honorary Chairperson, Nippon Keidanren

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

Professor Emeritus, Osaka Prefecture University
President, Organization for Landscape and Urban Green Infrastructure
Advisor, Ujishi city Park Public Corporation
Professor Emeritus, Kyoto University

Chairperson, Japan Landscape Contractors Association
Certified Public Accountant

President, KANSAI * OSAKA 21st Century Association
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Mr. AOKI Yasuyuki

Mr. ARIYOSHI Nobuto
Mr. OZAKI Hiroshi

Dr. KINDA Akihiro

Ms. SATO Yumiko

Mr. TAKAHASHI Toru
Mr. TANAKA Seigo

Dr. DOI Motoaki

Mr. HATA Koichi

Mr. HATANAKA Takaharu
Ms. MASAKI Keiko

Dr. MASUDA Noboru
Mr. MATSUSHITA Masayuki

Advisors / Counselors

Director, Toyojoshi Senior High School

Director General, Japan Broadcasting Corporation, Osaka Station (Regional Headquarters)
Chairperson, Osaka Chamber of Commerce and Industry
Professor Emeritus, Kyoto University

Professor, Otemon Gakuin University

Deputy Mayor, Osaka Municipal Government

Vice Governor, Osaka Prefectural Government
Professor, Graduate School of Kyoto University
Advisor, The Japan Home Garden Association
Councilor, Japan Flower Promotion Center Foundation
Advisor, The City Planning Institute of Japan KANSAI
Professor Emeritus, Osaka Prefecture University

President, K. MATSUSHITA FOUNDATION
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Advisor

Mr. IMAI Takashi
Adyvisor

Mr. NAKAGAWA Kazuo
Adyvisor

Mr. MAKINO Toru
Adyvisor

Mr. MITSUI Yasuhisa
Counselor

Mr. SASAKI Masamine
Counselor

Dr. NAKAMURA Keiko
Counselor

Mr. HATANO Yoshio
Counselor

Mr. MATSUMOTO Hiroshi

Counselor

Mr. Louis Sato

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

Chairperson, Machinami Foundation

Advisor, National Museum of Nature and Science
Director General, JT Biohistory Research Hall
President, Gakushuin School Corporation
Adpvisor, Japan International Cooperation System

Architect
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Major Activities

SIS Commendation Projects
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International Cosmos Prize

To carry on and further develop the philosophy of “The Harmonious Coexistence between Nature and Mankind” 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.

EXFRICHEE T ZEE 2018FRHEE AF¥12X42>  NIUIHEL 2017EZEE Jr—r - JF-LiEL

IR EXEBRE25BFRLENDDEN - Y VRI T L 2018 Prizewinner Dr. Augustin Berque 2017 Prizewinner Dr. Jane Goodall

Their Imperial Highnesses the Crown Prince and
Crown Princess in attendance at the International
Cosmos Prize 25th Anniversary Commemorative As-
sembly and Symposium
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2017 BIE-Cosmos Prize Award
Ceremony (Expo 2017 Astana)
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The BIE-Cosmos Prize

The BIE-Cosmos Prize was created in 2008 by Bureau International
des Expositions (BIE) to commend at each future World and Special-
ized Expo a citizens’ project that contributes to innovation of the time

and social progress. The Expo’90 Foundation, which supports BIE in
organizing the Prize, is currently coordinating with BIE in the run up
to the prize-awarding at Expo 2020 Dubai.

International Cosmos Prize for 2019 67



Bl - Mgk Subsidy and Cooperative Projects

UARSSESEBATR S S

AED T & ORARFE IR N O SEF\E T 2 [AERFZE ], NEEMTRES ), BB 2 [HENGEI SR (0720, B
HELZEBLTVET,

Subsidy Project

We run a subsidy project to support research and surveys and other activities/events that contribute to continuing, further developing and raising
awareness about the philosophy of Expo’90, as well as to aid recovery and reconstruction efforts in disaster-stricken areas.
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(GHEZR) Japan Horticultual Society (other activities/ YR— b2 22— (EEFEHTIE)
Dragonfly survey and preservation network in events) Nakoso R. P. (aid recovery and reconstruction
Kanagawa (research and surveys) efforts in disaster-stricken areas)
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§ Festa concerning the Harmonious
;& Coexistence between Nature and

. . - Mankind in Mie
Cooperative Projects

The Expo’90 Foundation implements cooperative projects to expand
the results of subsidy projects and promote exchanges between groups.
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2019 #EVDEBLDILYE
2019 Osaka Landscape Award
Shin Satoyama (New Satoyama),
and Kibo no Kabe (Wall of Hope)

Awareness-Raising Project

We provide cooperation to Osaka Urban Greening Fair, Hanaranma
(full-blown blossoms), and other awareness-raising events held in Osa-
ka, a host city of Expo’90, while participating in the planning of and
co-hosting the Osaka Landscape Award. Our awareness-raising initia-
tives also include publishing the periodical KOSMOS.
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Projects to Educate the Next Generation
‘The Expo’90 Foundation holds nature observation seminars for youths and a program to dispatch lecturers to elementary schools. In conjunction
with the Mainichi Shimbun (Osaka), we also carry out a project to create biotopes for children.
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Project to dispatch lecturers to elementary Project to create biotopes for children Project to hold nature observation seminar
schools
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International Exchange Project

In addition to cooperating with the Japanese government in exhibiting at the International Horticultural Exposition 2019, Beijing, China, an
annual Hands-on Biological Survey Tour in Taiwan for High School Students hosted by the Expo’90 Foundation provides opportunities for

Japanese high school students to have direct contact with nature overseas and interact with local students there.
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RANDOHEERBAH The Expo’90 Foundation-hosted symposium B
Cooperating with the Japanese government in to commemorate the International Horticul- Hands-on Biological Survey Tour in Taiwan for
exhibiting at the International Horticultural Expo- tural Exposition 2019, Beijing, China High School Students

sition 2019, Beijing, China
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Research and Surveys on Biodiversity and other similar

subjects I‘ai" 3, 'W ﬂ N i“«fM
We collect information and data regarding subjects such as conserva-

tion of biodiversity, wildlife habitats and their protection, which facili-
tates a continuation of the Expo’90 philosophy. The outputs have been

scheme of nature and wisdom of
coexistence.

widely disseminated through our booklet published in 2016, Learning
from plant species indigenous to Japan — The scheme of nature and wisdom
of coexistence. Also, by participating in the Biodiversity Collaboration
Forum, comprising Kansai-based businesses, museums and citizens’
groups, we continue our efforts to collect diverse relevant data.
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