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Greetings

We at the Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan 1990, are
very pleased to report that all of the 2015(23%) International Cosmos Prize award events were successfully completed, thanks
to your support and cooperation.

This year’s International Cosmos Prize winner is Dr. Johan Rockstrom. He has published research findings regarding plan-
etary boundaries, within which it is expected that humanity can operate safely. Specifically, Dr. Rockstrém has cautioned
that anthropogenic pressures on the Earth System have reached a saturation point. He has also asserted that, by identifying
planetary boundaries, or tipping points, we can avoid possible catastrophic changes to humanity, and that it is critical that we
understand where the tipping points of such changes lie.

We would like to warmly congratulate Dr. Rockstrom on winning the Prize and offer him our fondest wishes for his further
success and good health in the future.

This document summarizes our overall activities, with a special focus on those relating to the 2015 International Cosmos
Prize award.

I hope that it will help to extend your understanding of the motivation for and the purpose of the International Cosmos
Prize.

I would like to end this brief message by reaffirming our profound gratitude to all those who have cooperated so generously

in various ways, thereby enabling us to successfully present the 2015 International Cosmos Prize.

Takashi Imai 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 2015 9
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Dr. Johan Rockstrom (Age 49)

Executive Director, Stockholm Resilience Centre, Sweden

Education

1992 Master in Agricultural Sciences, University of Agricultural
Sciences, Uppsala, Sweden

1997 PhD Natural Resources Management, Dept of Systems
Ecology, Stockholm Univ., Sweden

Employment

1998-2000 Regional Advisor, Land and water management in East
Africa for SIDA’s Regional Land Management Unit
(RELMA)

2000-2004 Senior lecturer and regional research coordinator (Water-
Net, Southern Africa)
UNESCO-IHE, Delft, the Netherlands

2004-2012 Executive Director, Stockholm Environment Institute,
SEI

2007-present Executive Director, Stockholm Resilience Centre at

Stockholm University, Sweden
2008-present Professor in Environmental Sciences at Stockholm

University, Sweden

Honors

2009 Swedish Person of the Year by the journal Fokus, for bridging

science and society

2013 Agronomist of the Year, Agronomist Assoc. (Swedish Associa-
tion of Professional Scientists)

2014 The Woods Hole Research Center’s Lawrence Huntington En-

vironmental Prize
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Figure 1. Beyond the boundary (Source: Rockstrém, et al. 2009, Nature, Vol. 461).

The inner green shading represents the proposed safe operating space for nine planetary
systems. The red wedges represent an estimate of the current position for each variable.
The boundaries in three systems (rate of biodiversity loss, climate change and human

interference with the nitrogen cycle), have arelady been exceeded.
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Reasons for Awarding the Prize

Dr. Johan Rockstrém is an energetic environmental scientist
hailing from Sweden. He is the Executive Director of the Stock-
holm Resilience Centre, the global hub for resilience research, and
also a Professor in Environmental Science (with emphasis on water
resources and global sustainability) at Stockholm University. From
2004 to 2012, Dr.Rockstrom served as the Executive Director of
the Stockholm Environment Institute, a world-famous research or-
ganization.

Dr. Rockstrédm has been active as a leading scientist on global wa-
ter resources and strategies to build resilience in water-scarce regions
of the world, primarily in developing countries. He has authored
over 100 research publications (including more than 50 peerre-
viewed scientific articles) and several books in such fields as global
environmental change, resilience and sustainability, agricultural wa-
ter management, watershed hydrology,global water resources and
food production and eco-hydrology.

Dr. Rockstrom has become known to people around the world
transcending the confines of the academic community, since the pub-
lication of research findings on “planetary boundaries” by a group
of 29 internationally renowned scientists, in which Dr. Rockstrém
acted as the lead author. The group cautioned that we have reached
a saturation point in terms of human pressures on the Earth System,
and that if we let the anthropogenic pressures continue increasing
to cross the thresholds of resilience inherent in, for instance,the
climate, water environments and ecosystems, there is a risk of ir-
reversible and abrupt environmental change. Dr. Rockstrém et al.
proposed the idea that, by identifying planetary boundaries within
which humanity can continue to develop and thrive for generations
to come, we can avoid changes that would prove catastrophic for
humanity,and asserted the importance of understanding where the
tipping points of such changes lie.

The concept of planetary boundaries was first presented in a
paper in 2009. Its full text was published in the journal Ecology
and Society, and then an edited summary appeared in the scientific

magazine Nature. The number of citations for the former stands at

about3,000, and the latter, about 2,000.

These papers assessed the boundaries for nine planetary sys-
tems—climate change, ocean acidification, stratospheric ozone
depletion, biogeochemical flow boundary (nitrogen and phospho-
rus cycles), global freshwater use, changes in land use , biodiversity
loss,atmospheric aerosol loading, and chemical pollution—although
the latter two of these have been not yet been quantified. The re-
sults are graphed in Figure 1, which indicates that humanity has
already transgressed three of these boundaries: climate change, the
rate of biodiversity loss, and the rate of interference with the nitro-
gen cycle.

The concept of planetary boundaries and its demonstration re-
sults have had a great impact on many researchers pursuing global
environmental studies, as well as on the initiative of Future Earth,
an international framework to coordinate transdisciplinary research
toward the realization of a sustainable Earth.

In addition to remarkable international research achievements in
the area of interdisciplinary environmental science, Dr. Rockstrom
has outstanding coordination capability, which is evident in his role
of integrating planetary boundaries studies; he has led a group of
world-renowned researchers, so as to successfully compile system-
atic research results that have a strong impact on the international
community, and to render them easy-to-understand for the general
public. He also possesses excellent presentation skills, as exemplified
by his lecture for Technology Entertainment Design (TED).

In view of the reasons stated above, Dr. Johan Rockstrom is fully
deserving of the International Cosmos Prize, whose basic concept is

“The Harmonious Coexistence betweenNature and Mankind.”

International Cosmos Prize for 2015 13
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Selection Process

1. Call for recommendations

The Screening Committee of Experts issued a call for recommen-
dations by letter in February, 2015 and received 45 nominations by
the deadline of April 15, 2015.

2. Number of Nominations for Screening

119 nominations (from 23 countries)
<Breakdown by Year>

Candidates since 2013: 34, candidates since 2014: 40, candi-
dates since 2015: 45

Total 119 (from 23 countries)
<Breakdown by country>
Japan (31), The United States (27), The United Kingdom (12),
France(7), Australia(6), Canada(5), Brazil(5), Sweden(5), Ger-
many(3), Trinidad and Tobago(2), Thailand(2), Chile(2), Switzer-
land(2), India(1), Kenya(1), Malaysia(1), Belgium(1), Sri Lanka(1),
Taiwan(1), Nepal(1), Indonesia(1), Russia(1), Norway(1)

3. Meetings of the Screening Committee of Experts
First Meeting May 25, 2015 (Tokyo)
Selected 15 semifinalists from 119 candidates
Second Meeting May 29, 2015 (Kyoto)

Selected 5 candidates for final screening

4. The joint meeting of the Cosmos Prize committee
and the Screening Committee of Experts; The final
meeting of the Screening Committee of Experts

Both meetings were held on June 26 in Tokyo. The report from
the Screening Committee of Experts was produced on the selection
process and the members of the two committees had an opportunity
to exchange opinions concerning the final 5 nominees. After that,
the final nominee was selected at the third meeting of the Screening

Committee of Experts.

5. The Cosmos Prize Committee.

The Cosmos Prize Committee met on the same day and after
careful deliberation on the recommendation submitted by the
Screening Committee of Experts, selected Dr. Johan Rockstrém as

the final nominee of this year's International Cosmos Prize.

6. The Board of Directors of the Expo’90 Foundation
The board of directors of the Expo’90 Foundation held the meet-

ing on July 31 and after careful deliberation on the report submitted

by the Cosmos Prize Committee, selected Dr. Johan Rockstrom as

the winner of this year’s International Cosmos Prize.

International Cosmos Prize for 2015 15
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Dr. Rockstrom has been active as a leading scientist on global water resources and strategies to build resilience in water-scarce regions of

the world, primarily in developing countries.
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Planetary boundaries are the thresholds of resilience of the following 9 systems.
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Dr. Rockstrom proposed the idea that, by identifying planetary
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boundaries within which humanity can continue to develop and
thrive for generations to come, we can avoid changes that would
prove catastrophic for humanity, and asserted the importance of
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understanding where the tipping points of such changes lie.
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The concept of planetary boundaries and its demonstration results have had a great impact on the initiative of
international frameworks to coordinate transdisciplinary research toward the realization of a sustainable Earth.
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Sustainable Development Goals are goals from 2016 to 2030 for people, planet
and prosperity decided at the United Nations in September, 2015.
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For Sustainable Development
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On Receiving the International Cosmos Prize

For the first time in human history we can say, with scientific
rigor, that Humanity is capable of disrupting the entire Earth system.
At the same time, we now have overwhelming evidence that without
a stable and resilient biosphere — that generates all the ecosystem
functions and services that forms the foundation of human wellbe-
ing — we cannot have human development in the World. And, what
is so promising, while being the first generation to know that we face
unprecedented global environmental risks, and while we most likely
are the last generation that can do something about them, we also
have rising evidence that a transformation to global sustainability
is not only necessary, it is possible and perhaps most importantly,
would generate a more attractive future for Humanity.

My scientific endeavor is focused on how to understand the hu-
man predicament at this critical juncture, and in advancing a science
based framework to guide humanity in a transition to global sustain-
ability. This research is fundamentally about searching for avenues
towards a harmonious coexistence between Nature and Mankind,
between the World and Earth. It is therefore a great honor for me
to receive the 2015 International Cosmos Prize. This prestigious
prize raises further the importance of our research on Earth resil-
ience, global sustainability and planetary boundaries. It is also a
strong recognition of the international science collaboration, among
highly recognized and esteemed as well as young talented up-and-
coming scientists, who have contributed to making the integrated
global sustainability science for which I am awarded, at all possible
to accomplish. In particular I would like to recognize my colleagues
at the Stockholm Resilience Centre at Stockholm University, our
Planetary Boundaries research Lab involving in particular Profes-
sors Katherine Richardson of Copenhagen University, Will Steffen
of Australia National University and Hans- Joachim Schellnhuber
of the Potsdam Institute for Climate Impact Research, as well as the
Earth League network of leading Earth system science institutions.
Without these core science collaborations we would not have the
advanced understanding of the necessity and virtue of a transition
to a world development within the safe operating space of planetary
boundaries, which we have today.

The Planetary Boundaries framework, which in essence at-
tempts to define the biophysical safe operating space for humanity
on Earth, arises from three key insights that have scientifically ma-
tured from the extraordinary advancements in Earth system science
over the past 30 years.

The first is that we have entered a new geological epoch, the An-
thropocene, where we, Humanity, now constitute the largest single
force of change on the Planet. In essence, we have reached a satura-
tion point in terms of human pressures on Earth’s biophysical capac-
ity, and we therefore start to see signs of hitting the ceiling of the

capacity of the Earth system to support human development. The
2nd insight is the rising evidence that the Earth system has thresh-
olds, which if crossed, can result in tipping points that abruptly and
irreversible changes the living conditions on Earth. The 3rd insight
is that we can now define the desired state of the Planet. The Ho-
locene, the warm and extraordinarily stable inter-glacial state Earth
has been in over the past 12000 years is the only state of the planet
we know that can support our modern world. Combining these
three insights — we are in the Anthropocene, tipping points are to
be expected, and Holocene is our desired planetary state, leads to
planetary boundaries.

Planetary Boundaries identify the Earth system processes that
regulate the ability of the Earth system to remain in its Holocene
state. It also attempts, based on our latest scientific understanding,
to quantify “safe” boundaries for each regulating process, beyond
which the risk of crossing thresholds increases rapidly. This provides
a safe operating space for human development on Earth.

The planetary boundaries framework has contributed to chal-
lenge the scientific community to further advance integrated Earth
system research for global sustainability. It has also gained strong
support among policy makers and business leaders, as well as civil
society organisations. The new Global Sustainable Development
(SDG) goals of the United Nations, to replace the Millennium De-
velopment Goals (MDGs) in 2016, reflect planetary boundaries by
defining social and economic goals for a dignified and prosperous
future for humanity, to be achieved within global environmental
goals, i.e., planetary boundaries. We see a rapidly rising interest from
business leaders to adopt business strategies that integrated plan-
etary boundaries, e.g., the engagement with the B-Team, a group
of front-running business and thought leaders that see the necessity
and benefits of a deep transformation to sustainable development.
Similarly, the World Business Council for Sustainable Development
(WBCSD) has adopted the planetary boundaries science in its ef-
forts of defining sustainable business strategies.

It seems the world is approaching a social tipping point, where
our scientific understanding of risks, and the rising evidence of the
opportunities in a global transformation to a sustainable world, is
starting to gain global momentum. 2015 is a grand year for sustain-
able development, with both Sustainable Development Goals and
the Paris Climate Summit on the global political agenda. I can think
of no better inspiration than to receive, at this critical time, the rec-
ognition for the global sustainability science for which our planetary
boundaries research represents, from such a prestigious Prize as the
International Cosmos Prize.

Johan Rockstrém
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2015(23th) International Cosmos
Prize was held at Izumi Hall, Chuo-ku, Osaka City, on November
5th, 2015.

Some 450 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. Kazuhiko Takeuchi as Chairperson of the Screening Com-
mittee of Experts accompanied by a representative of the host, and
introduced the members of their respective committees.

The guests of honor took the platform and were introduced
to the audience. They included Mr. Magnus Robach, Ambassador
of the Embassy of the Sweden, Mr. Mikio Tsunasawa , Director,
Flower Industry and Greenhouse Horticulture Promotion Office,
Ministry of Agricuture, Forestry and Fisheries (on behalf of Min-
ister, MAFF); Mr. Eiryu Sanatani, Deputy Director—General,City
and Regional Development Bureau, Ministry of Land, Infrastruc-
ture, Transport and Tourism (on behalf of Minister, MLIT); Mr.
Hiroyuki Takeuchi, Vice Governor, Osaka Prefectural Government
(on behalf of Governor, Osaka Prefecture), Mr. Ryuichi Murakami,
deputy mayor, Osaka city(on behalf of Mayor, Osaka City). Expo'90
Foundation President Kazuo Sumi delivered an address on behalf of
the host organization.

Dr. Kazuhiko Takeuchi, as Chairperson of the Screening Com-
mittee of Experts, described the prizewinner selection process. Then,
Dr. Johan Rockstrém, the 2015 Cosmos Prizewinner, took the plat-
form. Chairperson Takeuchi outlined the reasons for the Award.
Dr. Johan Rockstrom was awarded a commendation, a supplemen-
tary prize and a medallion by Expo’90 Foundation President, Mr.
Kazuo Sumi.

On behalf of the guests, master of ceremony read a congratula-
tory message from Prime Minister Shinzo Abe, and Mr. Magnus
Robach, Ambassador of the Embassy of the Sweden read a congratu-
latory message.

Then introductory images of the prizewinner were presented
on the screen. Dr. Johan Rockstrom delivered the prizewinner’s ad-
dress.

The ceremony concluded with celebratory musical performances
by a cellist, Nobuko Yamazaki and ensemble.



W/ ¢t Program
15:00 | f% 15:00 | Commencement
] R BEILE S A Moderator: Ms. Masami Keimoto
VAT v 1) 7/ ANZRTEEEEE F BT Pipe Organist: Ms. Seiko Katagiri
BREE R EZEMBROWN Introduction of the Committee Members
- RERA Introduction of the Host and the Special Guests
FHEHRE Official Greetings
PR oo - ik Mr. kazuo Sumi, Foundation President
BREME L OZEHOR Reasons for the Award and Introduction of the Prize Winner
BEHMBEARAEE - R HZ Dr. Kazuhiro Takeuchi, Chairperson, Internatinal
ZEB R o NV - YA — A Cosmos Prize Screening Committee of Experts
Entrance of the Prize Winner
Dr. Johan Rockstrom
RE Presentation of the Award:
B, BHEHS, ¥V Commendation and Monetary Prize, Medal
PR oo - FIBS Kazuo Sumi, Foundation President
EiKaa Congratulatory message
PR B R - 7R E5= Mr. Shinzo Abe, Prime Minister
KEPLEE Congratulatory Speech by the Special Guests
A =T v EF R RTRAA 0=y Mr. Magnus Robach, Ambassador of the Embassy of
the Sweden
ZHEWRA Introduction Video of the Prize Winner
BB o INY -y AT— A Lecture by the Prize Winner
Dr. Johan Rockstrom
16 : 15 | Pz 16:15 | Commemorative Music Performance
ey ES Program
Ny IR F ol L T L) - J. S. Bach : Cello Suite No.1“Prelude”
E—=Y 7NV TAT VT4 XY FK136 W. A. Mozart : Divertimento in D major, K. 136
IR 7170 1. Allegro
AU T Y VT 2. Andante
BEIE T LA b 3. Presto
N RY o F o alpEmEIEFE ER J. Haydon : Cello Concerto No. 1 in C major
BIRE ETT— b 1. Moderato
oM T — T 3 2. Adagio
WEE 7L a - )b 3. Allegro molto
HEH Performers
23 = SECEEEEEEREERREERER g fdr- Nobuko Yamazaki: Cello
IRXEFAT YT 0N2015 COSMOS ENSEMBLE 2015
17 00 | P& 17:00 | Conclusion
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Greetings from the Chairperson

The International Cosmos Prize, now in its 23rd year, was es-
tablished in 1992 to carry on and further develop the theme of*
Harmonious Coexistence between Nature and Mankind” advanced
at the International Garden and Greenery Exposition, Osaka, Japan,
1990 (Expo *90).

We are truly delighted that we have been able to continue offer-
ing the International Cosmos Prize for so many years. We are aware
that this has been possible only with the kind understanding and
support that you have all given us. I would like to take this opportu-
nity to express our sincere appreciation to the members engaged in
the recipient selection process, to those attending this ceremony, and
to all others who have provided us with such generous cooperation.

This year’s International Prize winner is Dr. Johan Rockstrom.
Among his many published research findings on planetary boundar-
ies, namely how to avoid possible catastrophic changes to our planet,
he has argued that it is critical that we understand at what levels
the tipping points of such changes lie, considering the significant
anthropogenic pressures on the global environment and their conse-
quences, such as global warming and ozone depletion.

In recent years, changes in the global environment have been
evident in our everyday life, exemplified by abnormal weather con-

ditions and resultant natural disasters. In this context, the concept of

planetary boundaries raises questions about how we humans live on
the Earth, and certainly suggests a roadmap toward a more sustain-
able future for the entire globe.

It can be said that his achievements embody the basic concept
of the International Cosmos Prize: The Harmonious Coexistence of
Nature and Mankind. We would like to warmly congratulate Dr.
Rockstrém on winning the Prize and offer him our fondest wishes
for his further success and prosperity in the future.

This year also marks the 25th anniversary of Expo 90, an event
that inspired the inauguration of the International Cosmos Prize.
In this milestone year, we at the Expo 90 Foundation reaffirm our
commitment to further promoting the theme of Expo ’90 among
the general public, while redoubling our efforts to make greater con-
tributions to the international community through the Internation-
al Cosmos Prize. We ask for your continued support and guidance

in this endeavor.

Kazuo Sumi, President

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

November 5, 2015
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Reasons for Awarding the Prize and Introduction of the Prizewinner

I'm Kazuhiko Takeuchi, Chairperson of International Cosmos
Prize Screening Committee of Experts. I would like to outline the
reasons for awarding the prize and introduction of the prizewin-
ner.

Dr. Johan Rockstrdm is an energetic environmental scientist
hailing from Sweden. He is the Executive Director of the Stock-
holm Resilience Centre, the global hub for resilience research, and
also a Professor in Environmental Science (with emphasis on water
resources and global sustainability) at Stockholm University. From
2004 to 2012, Dr.Rockstrom served as the Executive Director of
the Stockholm Environment Institute, a world-famous research or-
ganization.

Dr. Rockstrom has been active as a leading scientist on global
water resources and strategies to build resilience in water-scarce re-
gions of the world, primarily in developing countries. He has au-
thored over 100 research publications (including more than 50 peer-
reviewed scientific articles) and several books in such fields as global
environmental change, resilience and sustainability, agricultural
water management, watershed hydrology,global water resources and
food production and eco-hydrology.

Dr. Rockstrém has become known to people around the world
transcending the confines of the academic community, since the pub-
lication of research findings on “planetary boundaries” by a group
of 29 internationally renowned scientists, in which Dr. Rockstrém
acted as the lead author. The group cautioned that we have reached
a saturation point in terms of human pressures on the Earth System,
and that if we let the anthropogenic pressures continue increasing
to cross the thresholds of resilience inherent in, for instance,the
climate, water environments and ecosystems, there is a risk of ir-
reversible and abrupt environmental change. Dr. Rockstrém et al.
proposed the idea that, by identifying planetary boundaries within
which humanity can continue to develop and thrive for generations
to come, we can avoid changes that would prove catastrophic for
humanity,and asserted the importance of understanding where the
tipping points of such changes lie.

The concept of planetary boundaries was first presented in

a paper in 2009. Its full text was published in the journal Ecology
and Society, and then an edited summary appeared in the scientific
magazine Nature. The number of citations for the former stands at
about3,000, and the latter, about 2,000.

These papers assessed the boundaries for nine planetary sys-
tems—climate change, ocean acidification, stratospheric ozone
depletion, biogeochemical flow boundary (nitrogen and phospho-
rus cycles), global freshwater use, changes in land use, biodiversity
loss,atmospheric acrosol loading, and chemical pollution—although
the latter two of these have been not yet been quantified. The re-
sults indicate that humanity has already transgressed three of these
boundaries: climate change, the rate of biodiversity loss, and the rate
of interference with the nitrogen cycle.

The concept of planetary boundaries and its demonstration re-
sults have had a great impact on many researchers pursuing global
environmental studies, as well as on the initiative of Future Earth,
an international framework to coordinate transdisciplinary research
toward the realization of a sustainable Earth.

In addition to remarkable international research achievements in
the area of interdisciplinary environmental science, Dr. Rockstrom
has outstanding coordination capability, which is evident in his role
of integrating planetary boundaries studies; he has led a group of
world-renowned researchers, so as to successfully compile system-
atic research results that have a strong impact on the international
community, and to render them easy-to-understand for the general
public. He also possesses excellent presentation skills, as exemplified
by his lecture for Technology Entertainment Design (TED).

In view of the reasons stated above, Dr. Johan Rockstrom is fully
deserving of the International Cosmos Prize, whose basic concept is

“The Harmonious Coexistence betweenNature and Mankind.”

Kazuhiko Takeuchi, Chairperson
International Cosmos Prize Screening
Committee of Experts

November 5, 2015
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Prime Minister’s Congratulatory Address

On the auspicious occasion of today’s award ceremony for the
2015 International Cosmos Prize, I would like to deliver my con-
gratulatory address.

The basic principle of the International Cosmos Prize is “The
Harmonious Coexistence between Nature and Mankind.” This is
a concept that has been shared by many people in Japan as well as
around the world. However, to realize this concept, it is essential to
further promote international research activities in pursuit of opti-
mal relations between humans and nature, and of the ideal global
environment.

This year’s prize laureate, Dr. Johan Rockstrom, has taken the
lead in research activities conducted by a group of many world-re-
nowned researchers in the field of global environmental studies. Dr.
Rockstrém and colleagues have proposed the concept of planetary
boundaries and presented its demonstration results. The concept
holds that once anthropogenic pressures on climate and ecosys-
tems have crossed certain thresholds, or tipping points, defined as
“planetary boundaries,” there is a risk of irreversible and abrupt en-
vironmental change. His research findings have also had a significant
impact on the 2030 Agenda for Sustainable Development, which
was adopted by the United Nations General Assembly in September

this year.

Dr. Rockstrom’s achievements demonstrate to the world the
importance of international and interdisciplinary research aimed at
realizing a sustainable Earth, and remind people around the globe of
the need for taking concrete actions toward this goal. I would like to
offer my profound respect for his great contributions and sincerely
congratulate him 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 to-
day.

Thank you very much.

Shinzo Abe, Prime Minister of Japan
November 5, 2015
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Mr. Magnus Robach, Ambassador of the Embassy of the Sweden read
a congratulatory message.
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Swedish Ambassaodor’s Congratulatory Address

Dear President Sumi, Dr. Kishimoto and Dr. Johan Rockstrom,
I can hardly think of a better moment to award the prestigeous Cos-
mos Prize to Dr. Johan Rockstrom;

We're less than a month from the opening of the Paris Summit
on Climate Change —a historic opportunity to bring the world back
within one of the nine planetary boundaries so forcefully demon-
strated by Dr. Rockstrom.

And only a month ago world leaders agreed on 17 goals for sus-
tainable development, four of them directly relating Dr. Rockstréms
research and advocacy.

I was privileged to participate with Dr. Rockstrém at the Rio
plus 20 Conference in 2012 when the work on sustainable develop-
ment goals were launched. And I am now ambassador not only to
Japan but to three pacific island states whose very existence is jeop-

ardized by climate change.

The Cosmos Prize is awarded for exceptional contributions to-
wards harmonious coexistence between nature and mankind. The
Nobel Prize is conferred on those who offered the greatest benefit to
mankind. These Prizes evidently reflect shared humanistic values,
and I'm of course very happy that Japanese scientists are among the
Nobel laureates yet again in 2015!

The world has recognized the Planetary Boundaries. What lies
ahead are all the concrete steps to actually respect them. Todays
award is a great encouragement and also a great challenge to decision
makers around the globe.

Thank you.

Magnus Robach

Ambassador of the Embassy of the Sweden
November 5, 2015
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From right : Mr. Magnus Robach, Ambassador of the Embassy of the Sweden, Mr. Mikio Tsunasawa,
Director, Flower Industry and Greenhouse Horticulture Promotion Office, Ministry of Agricuture,
Forestry and Fisheries, Mr. Eiryu Sanatani, Deputy Director-General, City and Regional Development
Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Mr. Hiroyuki Takeuchi, Vice
Governor, Osaka Prefectural Government, Mr. Ryuichi Murakami, deputy mayor, Osaka city

HREESEHZOy /X bO-LELICEIABRESER
Mr.Sumi,President of the Foundation, presents the commendation and monetary prize to Dr.Rockstrom

Oy 72 bO—-LtEt, AGSESER
Dr. Rockstrom, Mr. Sumi, President of the Foundation
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From left: Dr. Kazuhiko Taket , Chairperson of Screening Committee of Experts, Mr. Kazuo Sumi,
President of the Foundation

XANEOY 7 X MO-LEBLICEEABSEER
Mr. Sumi, President of the Foundation, presents the medal to Dr. Rockstrom
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Dr. Rockstrom delivering the commemorative lecture
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Commemorative Music Performance
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Commendation and Medal
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Johan Rocksirim

2015 International Cosmos Frise

Medal
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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-

ing a flower reflects the essence of nature’s providence.
bling a fl flects th f nat p

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

on both sides.

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

Prize medal.

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

and is designed to house the medal and the certificate of commendation.
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The Commemorative Lecture

FH2TAEILA10H . FETHER SO IX O HRUR S22 a5 T
Oy 7 AMa— Ao ERSHHIPHES NI L
o By 7 A bu—Aid TAMEHKREOIA: 75
AFN) =N T —NTOERK] &7 — <\ JlE %17
VL IORER L E R ATV E Lo ST TE R E B
IEThIE L7

%&l‘é

HEE : SPI%274511H10H (k) 16:00~18:00
W ¢ BRI H R (RS IX)
e RSB RE S
SIER : 520%
(BRI GE J OB B 2904 — kI s%%23044)
N
B R N AV IV
®_A fE
(2 ZAEBEREEMBHAREE, WEKRSFY
AT A F Y T 4 R E - 80%)

CERLeEE [AMEAREOIA  TFITRF Y —
INT 2 F) — AT OE |
EPAZIRIR = B/ 3 N w EEAS 115 5

- b

EPAMIRE = EN/8 S M= Bl 6
MoREE (RGUR SR BRI SE i #3%)

34 International Cosmos Prize for 2015

The 2015 International Cosmos Prize commemorative lectures were
held at Yasuda Auditorium, The University of Tokyo, (Bunkyo-ku, To-
kyo) on November 10.

Prize recipient, Dr. Johan Rockstrém delivered commemorative lec-
tures themed “A Harmonius Coexistence between Humans and Na-
ture: Thriving within Planetary Boundaries”.

Dr. Johan Rockstrom had a discussion with Dr. Taikan Oki, and
there was an active Q&A session.

Time and date: Tuesday, November 10

Place:Yasuda Auditorium, The University of Tokyo(Bunkyo-ku, Tokyo)
Co-host:Tokyo Metropoitan Board of Education

Attendance:520 approx

Presentation:
Dr. Kazuhiko Takeuchi (Chairperson, International Cosmos Prize
Screening Committee of Experts / Director and Professor, Integrated
Research System for Sustainability Science (IR3S), University of To-
kyo)

Commemorative Lecture:
“A Harmonius Co-existence between Humans and Nature: Thriving
within Planetary Boundaries”
Dr. Johan Rockstrém

Discussion:
Dr. Taikan Oki (Professor, Institute of Industrial Science, Tokyo
University) with Dr. Johan Rockstrom
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The Commemorative Lecture

A Harmoniys Co-existence between Humans and Nature
: Thriving within planetary Boundaries

Thank you so much. It is an incredible honor to be here. So
arigatou goziamasu for the honor to be at Tokyo University to be
able to give this open lecture at this instance and it is an enormous
honor as a scientist to receive the International Cosmos Prize and
it is a recognition that the planetary boundaries science, which is
a result of the international collaboration among world-leading
Earth system scientists, as Prof. Takeuchi pointed out, is recog-
nized from Japan, which is such a strong academic nation. And
to give a talk at this significant university is therefore particularly
important. It is also recognition of the fantastic contributions from
my own colleagues at the Stockholm Resilience Centre, which is a
leading sustainability science center that collaborates with Tokyo
University and of course with Future Earth. It is again an honor to

be here to give this talk specifically.

I would like to start. What I will be doing is giving you a sci-
entific story of “why planetary boundaries” and how does that
change our relationship between people and planet. Basically
along the International Cosmos Prize thinking, how it changes the

harmonious relationship between people and Earth.

I would like to start it by just giving you a brief overview of
where we are in the world. You may have seen this little icon on the
sustainable development goals. I would really like to start there. It
is a remarkable achievement. In Rio de Janeiro in 2012, world na-
tions agreed to launch the Sustainable Development Goals process
and did that through an open working group, which has worked
for three years in the world's largest consultation ever held on
this planet, democratically among 200 countries. The result was

presented three weeks ago and endorsed by heads of state from

THE GLOBAL GOALS

Fer Sistainagle Development

B

L 2

all the countries in the entire world, adopting a new paradigm for
human development on Earth. Those are the Sustainable Develop-
ment Goals. These 17 goals, believe it or not, define, of course,
tremendously ambitious social goals to eradicate hunger and
poverty, secure economic development, have gender equity, have
democratic governance, and have good education. All of this is
there - very ambitious. At the same time, you have very clearly
defined planetary boundaries for climate change, for fresh water,
for ecosystems, for oceans, and even for sustainable consumption
and production from fisheries and agriculture and even with re-

gard to urban development.

For the first time in human history on this planet, we have a
political recognition of scientists connecting to world leaders and
redefining the entire logic of human development on Earth. For
the first time, we are to accomplish individual and country-level
and business development within the sustainable, safe operating

space on Earth. The world has listened to science and recognized
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the dire challenges we are facing. This is truly a new and transfor-
mative agenda. That is why I think it is important to talk about the
science behind this political will.

There is another very important meeting this year, which is
the climate summit in Paris in a few weeks. Just to say that the
Paris Summit will be adopting and attacking one of the Sustain-
able Development Goals. One is the planetary boundaries on cli-
mate change. [ lead something called the Earth League, which is a
network of the world-leading Earth system science organizations
in the world. We have put up in two degrees Celsius, the planetary
boundary that we cannot exceed if we are to avoid catastrophic
outcomes for humanity. This is an example of how science is really

stepping out and communicating with the political leadership.

Clearly, religious leaders are also understanding that this is
not only about science, this is not only about technology, it is
not only about economics, and it is also about morality. So when
Pope Francis prepared his encyclical on environment and devel-
opment, where he by the way, listened to scientists very carefully.
He points out, entirely lying with the planetary boundaries science
that humanity is now threatening creation, meaning that we are
threatening the stability of the entire planet. And that we have a
responsibility to have development within a stable planet. Again,
entirely in-line with the idea of a harmonious relationship be-
tween people and the planet - like the Satoyama are Cosmos Prize
philosophy. The Pope points out something very important —and
[ think particularly for the younger generation here today - that
this is a story of hope. I would argue that there is scientific support
for what the Pope is saying. We can today envisage, for the first

time, that sustainable development is not about returning back to

some bad future. It is rather [ “vumeninducsa et
change & a sciendific feaity,

the most technologically | Fiis efectes conetina

advanced and attractive fu- |

ture. Sustainable develop-

ment is turning into the path

of hope, modernity, and the
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cool future for our own future. This is remarkable. We can actually
think of a future that stays within the safe operating space and
planetary boundaries can offer us an even more healthy, demo-
cratic, and better human well-being. And that is reflected in the

Pope’s statement.

Now where do I get this very optimistic viewpoint from? Well
it comes from great thinkers around the world from Japan all the
way to MIT in the US showing that we are at the start of a new
revolution. We are just at the very beginning of an exponential
revolution of technologies. What Peter Diamandis has shown as
abundance, meaning that we can actually think of delivering hu-
man well-being for 10 billion people, while doing it through new
innovations in nano-technologies, in material science, through
circular economics, through revolutions in renewable energy
systems. So we are in a very special situation right now that we
have reasons to be nervous. We actually have more reasons to be
nervous than ever before with regard to the threats against the
planet. We also have reasons to be more hopeful than ever before
because we are entering a new revolution of opportunity to de-
liver abundance that could - who knows - be done in a sustainable

fashion. I think that that is one of my key messages here.

We are actually facing a number of exponential hockey sticks
of pressures, but also, as this slide shows, an exponential rise of

opportunities of applying a Moore’s Law.

What if we apply Moore's Law
to global sustainabilitye

-l
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You know Moore’s Law, which is that the speed in the processors
in computers are doubling every second year, and that that pace

could actually apply even for technologies.

Now the drama is, as Prof. Takeuchi pointed out, that the risks
we are facing so far, with regard to our efforts on development,
aren't reflected by the exponential rise in pressure. This pressure
really comes out of a story, which is our human story over the last
250 years. What you see here is a graph with the Y-axis show-
ing all the different pressures from carbon dioxide release to bio-
diversity to overfishing on the Y-axis. On the X-axis, you see time
from 1750 where it all began. The Industrial Revolution in the UK,
which spread rapidly over the world with oil and coal enabling us
to start the modern industrial development. We spread from two
billion people over the world very rapidly and invented in 1900,

antibiotics that enable us to expand even further in numbers.

Then we came to 1950, and we just invented modern fertilizers
and the Haber-Bosch process in agriculture and we started to feed
humanity in a new way. And look what happens. The breakpoint
in 1950 is the breakpoint when we start the great acceleration of
the human enterprise. For the first time, humanity started posing
pressure at the planetary scale. Up until the 1950's, we actually
had very limited impact on the planet as a whole. We had environ-

mental problems, but at a very low scale.

And then we come into the 60's and we still have no big plan-
etary issues, but we are rising the pressures up until exactly 1980,
when scientists, including the co-author of the planetary boundary
research, Paul Crutzen, saw for the first time that we are deplet-
ing the stratospheric ozone layer. The stratospheric ozone layer
in 1987, was adopted in the Montreal Protocol, where we actu-
ally saved one planetary boundary from causing disaster on the

planet. But you see, the pressure just continued.

We came to the mid-1990’s where for the first time we saw

the pressures are starting to hit the ceiling of the earth system. In

fact, up until 1990, we had very little invoices back to the econ-
omy. We had very little evidence that we were putting so much
pressure that it could hit us back. From the mid-1990’s onward,
the pressure continued and we are starting to see the evidence
that the old economic growth model, which assumed a planet
that we could simply take resources from without having any ef-
fects back, has come to and end. For the first time, we see that
we have become - and moved from a situation where we were
up until the mid-1990s, a relatively small world on a big planet.
We could go on with unsustainable economic growth, because we
could take resources from a forgiving atmosphere that we could
load more and more greenhouse gases from a forgiving biodiver-
sity. Because we could take out species without having collapsed
an ecosystem, from a forgiving ocean. We could load heat in the
ocean and we could emit more and more greenhouse gases and
the economy was subsidized by the planet because nobody paid
for it. That was the situation that worked in the great acceleration
and even up until the mid-1980’s - until we saw the scientific
evidence for the first time that the earth system is saturated with

human pressures.

So today dear friends, we have transitioned into this situation.
We can today talk with scientific evidence with the curves shown
by Professor Takeuchi in terms of the exponential pressures. The
story I just told you, the film that in fact originates to a large ex-
tent from the signs that today [inaudible] leading in Future Earth,
which actually started the Ban Ki-moon UN Rio+20 Conference in
2012, which was a starting point of the Sustainable Development
Goals.

Today, we are a relatively large world on a small planet.
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We have filled up the entire space. There is no future for Japan.
There is no future for Sweden on its own unless we now recog-
nize that we are entirely interconnected across the entire plan-
et through atmosphere, through ecosystems, through oceans,
through Polar Regions, and through the stratosphere. This is our
new situation and this is the first insight. Dear friends, welcome
to the Anthropocene and welcome to the recognition that we have
filled up the entire Earth system and must now simply navigate

that whether we like it or not. We have reflected that in a new book

that has just come out called,
Big World Small Planet, which
summarizes this new situa-
tion for humanity and why
planetary boundary matters.
Now this has impacts which
are very surprising. You know,
we have always thought that
filling up the entire space on

Earth has not necessarily any
cost for the economy. You remember, the economy we built up is
built on the assumption that we can take resources from metals,
soils, forests, water, and atmosphere for free with no cost to the
economy. So things can change in a linear way and in a predict-
able way. But now, in the Anthropocene, we see for the first time,
surprise occurring in ways because we are breaking the resilience

- the ability of ecosystems to withstand this pressure.

Now [ will just give you one example of that turbulence which
[ find extraordinarily dramatic because it is the first time we have
ever seen it in human history. Which is the tendency we are start-
ing to see destabilization in nations being linked to global envi-
ronmental change. Now we have a civil war in Syria. The civil war
in Syria, as you may be aware, has to the largest flux of refugees
since the Second World War into Europe, particularly into Ger-
many and to my own home country, Sweden. 60 million people
are now displaced. Now science indicates for the first time that we

now know that four years before the eruption of the war, we had
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the worst droughts ever recorded - probably the worst droughts
in Syria - of the past 8,000 years. Now these droughts were so
severe and moreover we can see recent signs indicating that they
cannot be explained without factoring in human induced climate
change.Now we also know through evidence that the drought led
to over one million farmers having to leave the rural areas into the
cities of Aleppo and Damascus. We know that Assad, the presi-
dent in Syria sent out warning about how this could destabilize
the country. And finally we know that the war started in the two
smallest villages that were hardest hit by the drought. So there
are more and more indications to show for the first time ever that
we cannot disconnect social disruption caused by corruption and
poor dictatorial leadership of course, but that it cannot be dis-
connected from global environmental change. It is only together,
through social and ecological change that we can explain this dis-

ruption.

And remember, this goes for even the Arab Spring, where we
know as a fact that the Arab Spring in North Africa came to scale
due to the food riots. The food riots occurred in Cairo. They oc-
curred in Tunis. They were a result of the droughts in Australia,
the forest fires in Russia, and the 350% rise in phosphorus prices
on the world market of fertilizers. Which led to food prices es-
calating, which led to urban consumers going out on the street,
which led also to accelerating the Arab Spring, which of course
was a cause of corruption and dictatorship. But you see that the
connections are very significant. We have never ever seen this

before. And for the first time we see these tendencies.

Furthermore, we need to start understanding disconnections
and potential surprises. This is linked not least to oceans and fish-
eries in Japan. This is the very significant data originating not least
from the Japanese Meteorological agency on the temperature of
oceans over time. Now, remember one thing, which is really im-
portant, that we have caused climate change through our emis-
sion of greenhouse gases by burning oil, coal, and natural gas,

up to roughly 0.85 degrees Celsius. Now that is very remarkable.
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In fact, it is almost a ceiling of the maximum rise in temperature
over the past 12,000 years during the Holocene that Professor
Takeuchi rightly pointed out as our stable equilibrium on Earth.
But remember that 90% of the heat cause by our emissions are
stored in the ocean. The ocean is a tremendous resilience source

for planetary stability.

So we see this as the observations of temperature variability.
And what you see here, on the axis, is the temperature variability
from 1940. You see the ocean is minus one degree Celeries and
blue and plus one degree Celsius in Yellow. This is 1950. It varies
naturally. 1960. 1970. 1980. And then, “Bang!” You may remem-
ber it. In 1998, we had the tremendous EI Nifio event that hit the
Pacific Ocean (you see it in red) with plus three degrees Celsius. So
we are three degrees Celsius out of the normal Holocene average.
And it hits the Coral Reef so hard, that we had a massive bleaching
event, knocking coral reefs over in the Indian and Pacific Oceans.

This still has impacts on fisheries across the tropical region.

Look at the data today. These are the latest observations - just
a month back - of the EI Niflo event that is building up in the Pa-
cific Ocean as we speak. As you can see, it has similarities with the
dramatic impact in 1998. The drama now, is that the El Nifio event

comes so frequently and is so serious that it could actually have
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much stronger impacts because the coral reefs have not recuper-
ated. They are still in a weak state and they have lost so much
fish that they have a limited ability to keep their resilience going.
Because if there is anything we learned, it is that big ecosystems
like forests, savannahs, grasslands, or coral reefs, need to have
rich species to be able to be resilient. You need all the grazing fish.
You need the sea urchins. You need the parrotfish. You need the
sharks in order for the system to keep resilient and be able to deal
with these kind of shocks.

Furthermore, what is surprising, perhaps, is that this El Nifio
event in 2015 collides with other planetary boundaries to give
social and economic impacts. So you have climate change caus-
ing an increase in temperature, making the El Nifio event more
severe than you would have thought. Then you have forest fires
(shown here) in Indonesia caused by unsustainable cultivation of

palm oil at a scale which is causing deforestation of rain forests.
[ ——
El Nino hitting 5-E Asia, causing worst ever

Forest Fires, according to NASA.
Environmental Disaster as smoke blankets six countries

Equivalent to > 600
Million tons
COZ2eq

Or = Germany
Annual Emissions

This is causing air pollution, which is another planetary boundary,
of loss of aerosols, so smog or black carbon hitting health and
people at a regional scale from Singapore to China throughout the
Southeast Asian region. But furthermore, causing so much burn-
ing of forests that it is actually causing emissions of greenhouse
gases (can you imagine?) which exceeds the annual burning of oil
and coal in the fourth largest economy, Germany. So here we see a

perfect storm with planetary boundary after planetary boundary
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hitting back when they interact because we pushed them too far.
Carbon dioxide on climate, deforestation, hitting marine systems,
and even hitting aerosol loading, which in turn affects the hydro-
logical cycle regionally. So this is just proof we need to think in

integrated ways in the Anthropocene to survive in the future.

Now the drama is we are seeing these observations. We are in
the Anthropocene. So we are now in the driving seat basically, the
dominant force of change at the planetary scale. We are seeing
surprises occurring and science therefore concludes that we need
to really understand what it takes to manage the Earth’s ability to
stay in the equilibrium that has supported human development.
Now we call this Earth resilience. The ability of the planet to stay

in a desired equilibrium.

Now we are threatening Earth resilience. And I will give you
just one very dramatic example of that. This is data that we re-
cently did in translating form the UN Intergovernmental Panel on
Climate Change, the IPCC, and its fifth assessment, which happens
to relatively conservative on climate change. Now as you may be
aware, according to the IPCC, we are following a path that will on
average take us to four degrees Celsius warming by the end of this
century. Four degrees Celsius, by the way, is a place we haven't
been in for the past four million years. It is a place that will most

likely give us more than 10 meters sea level rise. You may have
e
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read the Japan Times this morning where the latest assessment
shows that it means that Tokyo will be in the order of 14 million
people affected by sea level rise even under two degrees Celsius,
33 million people affected under four degrees Celsius. That is the
average pace. But we never talk of the probability of reaching even

higher temperatures.

Now we translated the IPCC in terms of risk just to give this
sense of the risks we are taking right as we speak. So what this
graph shows is the following,.

We have reached a concentration of greenhouse gases of 450
ppm. That is where we are today. That is November 10, 2015, 450
ppm in concentration of greenhouse gases. We were at 280 ppm
before the industrial revolution. What is the probability - would
you think - at 450 ppm, at our current concentration of reaching
not four, but let’s say even six degrees Celsius. Just to take some-
thing really unacceptable, something that even a climate skeptic
would agree is a place we really do not want to go to. Six degrees
Celsius, everyone would agree, it will not support humanity. It is
a disaster future. It cannot, under any circumstances, give food or

shelter for a modern world.

So let's translate the IPCC of just asking at 450 ppm, what is
the probability of reaching six degrees? What comes out is 1.6
percent. Now that doesn't sound very high, does it? There isa 1.6%
probability of reaching six degrees Celsius, a total catastrophe at
current concentration of greenhouse gases. Just to show you what
this number means, it is a probability that is the equivalent of us
accepting 1,300 fatal air crash accidents occurring every day. So
it is a risk level that we would never accept in any other sector
of society - ever. We would never accept a 1.6% probability of a
disaster, neither for aircrafts nor for our houses or apartments, or
cycling, or anything else. So this is to me a very awkward situation.
Why are we accepting this for the planet when we would never

accept it for anything else?

[ think that one reason is, we are not communicating the risks

properly. I think that it is very important for us to realize that we
have reached a very high level of risk. Now why are we at the
level of high risk? Well it is because science is now showing very
clearly that we need to maintain these kinds of systems intact. So
[ started by describing the Anthropocene where we are now in the
driving seat of change. But equally important is that Earth resil-
ience means that we put pressure on the planet, and the question
is, how does she respond? We are learning that she is responding
just like resilience theory has stipulated meaning that we can have
very long periods of limited change because the resilience is high
and the buffering capacity is good. The oceans can take up heat.
The soils can take up more carbon. But then you come to a point
where a little limited change can lead to crossing a tipping point
and we get a disaster shift which can take us away very rapidly

from the state we want to be in.

The reason we go from one state to the other is be-
cause the feedbacks change. From the feedback that reduces

change to the feedback that self-reinforces change. This is

the most dramatic one of all. This is a picture from Svalbard.

This is the Artic region. As you see, it is white permanent surface.
We learned from science that the Earth resilience requires perma-
nent white ice sheets in the polar region and in in Antarctica to be
able to have a Holocene equilibrium. The reason for this, is the white
surface reflects back 90% of incoming heat from the sun into space.
We have learned that from science and we call this albedo. Now
we are seeing in the Artic that the ice is melting so fast that it is of
course causing sea level rise, but it is also changing color from the

white surface to this darker blue liquid surface.

This is what science really calls a nightmare. This is a shift in
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feedback from a negative feedback (when the ice is white reflect-
ing heat, meaning it cools the planet) to shifting into becoming
a positive feedback where it doesn't matter how much we emit
in greenhouse gases, the ice shifts color and gets so dark that it
self-reinforces heat. It is just like buying a new car. From a white
car, that reflects heat and is cool, to a dark car that self-reinforces
and gets heat inside. You have all done that experiment in high

school I'm sure.

Now the drama is that we are starting to see the evi-
dence that this is occurring at the planetary scale. This is,

[ think, the world's most important scientific graph of all

Greenland Ice Albedo: 0-3200m elevation
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This is from NASA. It is satellite data showing the albedo, the re-
flection of incoming heat from the sun over Greenland. So what
you see is days over the year. In the Y-axis, you see the percentage
of how much heat goes back to space. How much is the planet able
to cool itself? Now you see the colored lines are actually where
we want to be. That is the Holocene equilibrium. Roughly 90% is
reflected back into space. It goes down to 75% naturally because
every year there is a little coastal region around Greenland that
actually changes color because a liquid surface is melting. Look at
the black line and the red line. The red line - you see how it goes
down to almost 65 - and the black line is 2015 - the red line is
2012.
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For the first time in modern history, during two weeks in July.
We observed that the entire Greenland ice sheet is melting. The
entire ice sheet. In fact, the entire surface goes from being white
to being dark blue because suddenly the entire surface is melting
and we have never seen that before. As you see, 2015 is looking
exactly the same. What happened is, that doing those two weeks
of changing color, having calculated to correspond to an injection
of heat when Greenland went to be cooler, reflecting back heat to
being a self-warmer of an extend that corresponds to in the order
of 200 Exajules of heat into the atmosphere. Now 200 doesn’t
tell you very much. But remember then that the US, the largest
economy in the world consumes in the order of 200 Exajules of
heat over a whole year. So suddenly, and momentarily (Can you
believe it?) Denmark, as a nation, bypasses China and the US as
the world’s climate forcing nation. Not because the Danes emit
so much greenhouse gas, but because Greenland changes her
feedbacks and starts to become a self-warmer when Greenland
changes the feedbacks. This is what makes science nervous - that
we don't want to transgress boundaries where we lose Earth re-
liance that can enable us to have these self-reinforcing process
that could take the entire planet away from the equilibrium that

enables us to have a good future.

We see similar data from Antarctica as you may be aware
that we have crossed a threshold of irreversible sliding of certain
glaciers in Antarctica that could actually put us to an unavoid-
able increase of sea level in the order of a another meter sea level
rise. Remember, already today we are starting to signs of these
non-linear changes occurring. We have great reasons to also be
nervous about what is happening in our oceans in terms of earth
resilience. Now if you ever end up in a discussion with a climate
skeptic and you discuss whether humans have caused warming of
soon one degree Celsius and you get fed to have that discussion,
you can always bring up this, because this is an equally strong, if
not stronger argument why we need to act against climate change.
Because we have a physical climate challenge but we also have a

chemical one.



This is the chemical one. What you see here is 25 million years

of data and you see the PH in the world's ocean.

Ocean acidification
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This is high school chemistry. The PH level lies in the order of
eight as you see up until exactly when we start the Industrial
Revolution and the PH drops dramatically with over 40% up until
now. The only reason for this dear friends is that we burn oil,
we burn coal, and we burn natural gas, and emit carbon dioxide.
And carbon dioxide increase in concentration and the ocean helps
us by taking up carbon dioxide because of the thermodynamic
concentration gradient. When water collides with carbon dioxide,
you get carbonic acid. This is high school chemistry. Carbonic acid

leads to acidification.

But the drama is that that acidification also breaks up calcium
carbonate. Calcium carbonate happens to be the building blocks
for all marine life in the oceans. So you get that the oceans become
corrosive against the ocean itself. We also know through data from
science today that the only reason why we have such a fantasti-
cally rich marine environment around the tropics, which actually
is a source of the seafood industry in Japan, is that in dark green,
this is the pre-industrial graph before we started burning fossil
fuels. You see the dark green area is where we have a rich level
of calcium carbonate. What we can call the Lego blocks that build
coral reefs that build skeletons in fish and different phytoplankton

that really is source for biological life. So you see the black dots

are actually where the Earth has established in the Holocene all
the coral reefs. It is not a surprise. You have a lot of Lego blocks,

calcium carbonate, you of course establish your coral reefs here.

Now this is where we are today. We are already at one degree
Celsius, acidifying the ocean so fast that we are breaking up cal-
cium carbonate and making the ocean erosion against acidifica-
tion. This is the projection if we reach four degrees Celsius. We are
actually on a path where we are following a journey that irrespec-
tive of global warming we will be knocking over the whole marine
life in the tropical regions because of ocean acidification, which
is another element and justification and proof that we may have
non-linear thresholds, Earth resilience being lost, if we continue

pushing these pressures in the Anthropocene.

So coral reef systems like this, that are thriving thanks to biodi-

versity, thanks to high PH and low nutrients are at risk at El Nifio

events to flip over like this and become soft coral systems and
lose their entire resilience and be are stuck and reinforced there
because of overfishing because of beautification and because of

global warming. So this is the new situation we are in.

Therefore, dear friends, we have science to show very clearly
that biodiversity matters. And I will just go through this quickly
that global biodiversity has been shown in so many studies sup-
porting the planetary boundary research that we need to maintain
a high degree of biodiversity in nature to have human prosperity.
So this was my second insight. The first one was the Anthropo-
cene, we are putting pressure, and the second one is that Earth

resilience matters and we have tipping points.
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But the third one, and the most humbling recognition is that
for us 7.2 billion to thrive and successfully have a future for nine
to 10 billion co-citizens on Earth. We actually today must ask the
question, what is our desired state of the planet? Where must
the planet be in order to be able to support humanity? We can
actually answer that question. We can actually answer the ques-
tion, what is the Eden’s Garden of the planet for our future. Now,
the answer comes from ice core and this is the best example that
comes from Greenland. This is a very important period. It is not
one million years, showing how we go in and out of ice ages, it is
the last 100,000 years. Why do [ take that? It is because we have
been modern humans on Earth for the past 120,000 years or so.
And we know for sure that since 80,000 years ago we have had
the cognitive ability to develop modern civilizations just as you
and [ today. So we have had the same ability to develop the world
as we have had today.

Now on the Y-axis you have temperature variability, which is a
good proxy of how good it was to live on Earth. The drama is that
we had a very rough time during the bulk of this period. In fact,
we had a very jump ride. Temperatures varied between five to 10
degrees Celsius over very short periods of a decade. This whole
period was a glacial period for us. It was cold, sea levels were low.
We had low fresh water. In fact, it was so bad, that we had the
point, you see it right there you see at roughly 75,000 year, where
it was so old that the sea level was 70 meters lower than today.
Freshwater was tied up in the poles and we were down, according
to the latest science, to less than 15,000 human adults on Earth.
We were virtually extinct and we were hiding in the open high-
lands and we were having a very rough time. We were hunters
and gatherers and there was no chance whatsoever that we could

develop modern civilizations.

But then, we exit the last ice age and in we go into this fan-
tastic, stable, interglacial epoch we have learned in school to call
the Holocene. The Holocene, dear friends, is so stable that the

temperature on Earth varies at a maximum of plus-minus one de-

62 International Cosmos Prize for 2015

Humanity's 10,000 years of grace

& ™0 {par mil)

100 80 80 40 20 0
g (yT befone present

grees Celsius. Not only that, everything that you and I love in this
period, all the nature that builds our economy, established itself
during the Holocene. In fact, it is so simple but so dramatic that
the scientific message is very clear. The Holocene is the only state
of the planet that we know that can support the modern world
as we know it. We can live outside of the Holocene. We can be
hunters and gatherers and be a few million people, but we cannot
and we have no evidence of any other state of the planet than the

Holocene to support humanity.

Now this is very dramatic I know. But it is also an enormous
help because we know the Holocene. Because the genetic diversity
has been here for 150,000 years. But, the Raja Ampat coral reefs
that are still intact established themselves during the Holocene.
We know that the temperate forests in northern hemisphere
established themselves. We know the rainforests in Congo,

Indonesia, and in the Amazon established themselves then.

We know that all the white permanent ice sheets in Svalbard, etc.

established themselves in the Holocene. We know that the fresh-
water in all the fluxes from Iguazu Falls established themselves

during the Holocene. In fact, we know as a fact that the ecosys-



tems and the natural capital that builds our societies established
themselves in the Holocene. This is the drama. The Holocene is a
fantastically stable era, but it also the only place we know that can

support humanity.

Now to tie this together between the earth resilience and the Ho-
locene, just let me show you what happens when you combine this
insight, which logically takes us finally to planetary boundaries. So
here I come back again to the ice core data and you see the last 20,

000 the temperature variability, the average temperature on Earth,
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which is minus four degrees when we are in the depth of an ice
age. And it goes up to plus three degrees as you see. Wheat you
see is that we leave the last ice age 12,000 years back and we en-
ter the fantastic Holocene period, our Eden’s Garden. The 12,000

years that has enabled us to develop.

The proof, by the way, that we have the Holocene to thank
for our modern future is that the first thing we do in the Holo-
cene is that we do the most important of all inventions we have
ever made as humanity. It is that we invent agriculture. We barely
enter the Holocene and humanity invents agriculture. You know
what the proof is that this is thanks to the stability on the planet?
Well it is because farmers in Japan invent rice. Farmers in Ethio-
pia invent tiff. Farmers in Latin America invent maize. Farmers in

the Mesopotamian belt invent wheat. So interestingly, because we

didn't have mobile phones, and we couldn't Facebook or email
each other it is prove that the stability of the Holocene enabled
us to domesticate plants. It wasn't that somebody woke up in the
morning and said, “Oh my god! I have this brilliant idea of takings
seeds and planting!” Oh no. We know today that we have had this
technology for a very long time. Probably even in the ice age, but
we never used it. Because it want useful and the risk of losing the
investment was too high because of the enormous variation in
the ice age. But in the Holocene, it made sense because we could
count on the rainy season. We could count on the hundred days of
good temperature from planting to harvest. It was worth becom-

ing farmers. So the Holocene is really our Eden’s Garden.

Now let's take exactly this graph and look at the combina-

tion with Earth resilience. What you see here is the same graph.
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The last 20,000 years you see our Eden’s Garden, the 12,000
years of extraordinary stability and then you have line 2, which
is the politically agreed planetary boundary on climate change
that we should not under any circumstances allow global average
temperatures to exceed two degrees Celsius. Remember that the
Holocene maximum is one degree Celsius and we can come back

to that discussion if we accept two degrees.

[ would argue that it is a bit on the high side and the proof

is the following. What you see in red here is the latest science
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of what happens if you push Earth resilience too far, the risk of
tipping points that would be disastrous for humanity. What you
find is that the latest science shows that coral reefs would actually
collapse before two degrees. So that is already a non-negotiable
warning sign in your system that if you cause too much green-
house gases, you have a non-linear catastrophic change. You see
the Artic summer ice in the order of two or three degrees. You see
the Greenland ice sheet is mostly likely crossing a tipping point
and irreversibly melting irrespective of what we do at three to four
degrees Celsius. At that point, the Greenland ice sheet becomes so
dark that it will absorb so much heat that it does not matter what
we do it, it will irreversibly melt. What will it give us? It will give
us a seven meter sea level rise affecting all the economies across

the world. And so it goes on.

We have these non-linear, hardwired, bio-physical tipping
points inside the Earth system that we simply need to cater for.
This is my concluding remark why we need the science of plan-
etary boundaries. Because it shows that science now recognizes
that the planet has non-negotiable, hardwired, bio-physical tip-
ping points that if we push systems too far we will risk unleashing
feedback that will self-reinforce us away from Eden’s Garden from
the Holocene state. That is the heart of why we need planetary

boundaries.

Planetary boundaries take us to this point of avoiding the great
giants colliding, which are the giants of a growing prosperous
population in the world and the growing risk of catastrophic tip-
ping points. As Prof. Takeuchi pointed out, this is the equation that
emerges. It is, in fact, the great scientific advancements from the

science that largely lies behind

Anthropocene
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come becomes something like, we need planetary boundaries.
This is so important for me to explain to you that planetary
boundary science does not come from some kind of sudden in-
vention. It is the natural incremental step from the enormous
advancements in science over the past 30 years. Because if you
know that we are the dominant force of change in the Anthropo-
cene. If you know we have catastrophic tipping points that could
push us away very quickly from an equilibrium. And if we know
that the Holocene is our equilibrium, the natural scientific ques-

tion arises automatically.

The question that was posed by the planetary boundaries sci-
entists is exactly the following. What are processes in the Earth
system that we need to be stewards of to maintain the Holocene?
The follow up question is, can we for each such process use the
best science we have to put a quantitative boundary beyond which
we risk triggering tipping points but within which we stay within a
safe operating space that can allow us to have a Holocene equilib-
rium maintained? So that is why the resilience science connected
with the earth system scene to get the planetary boundaries sci-
ence across. And this is so fundamental to understanding what

planetary boundaries is all about.

This is something that Prof. Takeuchi pointed out. We pub-
lished this the first time in 2009. We did it as a scientific effort of
challenging our scientific peers. It was predominantly a science
effort. We turned every stone we could. We went to oceanogra-
phy to planetary boundaries on ecology to climate science to soil
science and really looked at what is the evidence, what is it that
regulates the planetary stability. We had the leading Earth system
scientists together - 30 of them or so - and we could only find
nine processes that determine the stability and the ability of the
Earth systems to stay stable.

As Prof. Takeuchi already pointed out, these nine were pro-
posed in 2009 and they include nine major processes and I will

just briefly mention them. Three of them are scientifically well



established as planetary scale tipping point processes: the climate

system, the ocean system, and finally the stratospheric ozone. But
then we have the slow variables of biodiversity of nitrogen and
phosphorus, the cycles that are sisters to the carbon cycle, the
freshwater cycle which is the blood stream of the whole land-
scape, and finally, biodiversity, which are all slow variables which
don't have proof of planetary scale tipping points, but which regu-
late the entire Earth’s system. Then finally the two alien systems of
chemical pollution and finally pollution of air, which [ mentioned

earlier, that can affect the monsoon systems.

Now we quantified seven of the nine giving in us in green a
safe operating space. We put this out in 2009. We challenged sci-
ence. Very recently in 2015, we got the scientific update, which
was very reassuring for us as scientists, because it proved that we
could not find any evidence that we had gotten the nine wrong. In
fact, there isn't in a tenth system nor a proposal of takin away one
of the nine. It seems that in fact as scientists we have got the nine
right. Which leads to the simple conclusion that if we can man-
age these nine in a sustainable way, if we can stay within a safe
operating space, we have a good chance of having a prosperous

future for humanity.

It also allows us to do a journey, which is roughly the journey
since our Industrial Revolution. So as you know, in 1750, we had
our full safe operating safe. We had not used it at all. We were
right in the middle. In already the 1950's, we had actually gone
into the danger zone on biodiversity, going out of the safe operat-
ing space, by the way, does not necessarily mean a tipping point
for the whole planet. It means the science indicates from the best
knowledge we have that there is a risk of tipping points occurring,
This is because of the modern agriculture. In the 1970's, as you
see, we are still in the safe operating safe but we are starting to
fill out the space. But look at what happens in 1990. At the point
where I told you the great acceleration is going to scale. Bang! We
are exiting both on biodiversity but also on nitrogen and phos-
phorus because of the fertilizer industry, but also particularly on
the stratospheric ozone layer. We are threatening the ozone layer
because of the emissions of chlorofluorocarbons from refrigera-

tors and cooling systems.

We signed the Montreal Protocol in 1987. We listened to sci-
ence and we see for the first time how political leaders act as plan-
etary stewards. And you see the current picture. We are back in
the safe operating space for the ozone layer. So this difference is
proof that we have, once at least, been planetary stewards and
really done everything we can to stay in the safe operating space.
And that is why we are suggesting that the planetary boundary
analysis which gives us a safe operating space is of course a warn-
ing to humanity, but is also a positive guideline for our ability to
create human prosperity if we can collectively stay within these
boundaries. Now becoming stewards is really about integration.
And it is so important. There is a tendency that we focus all our
efforts on climate change. Climate change is incredibly important.
The planetary boundary and climate is important. But I can tell
you that we will never have a safe climate future unless we man-
age the planetary boundaries on water, on soil, on nitrogen, on

phosphorus, on oceans, and here is the proof.

So here you see the amount of greenhouses gases we have
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Pre-industrial

emitted so far. 545 billion tons of carbon since the Industrial
Revolution. Now the question is, has all of this led to 0.85 Celsius
warming? The answer is no. In fact, it is only 240 that have stayed
in the atmosphere. Half of it is in the atmosphere leading to the
warming we see so far. 25% is taken up by forest and land and an-
other 25% is taken up by the oceans causing the ocean acidifica-
tion I talked about earlier. This is the world’s largest subsidy to the
world economy. 55% of our emission of greenhouse gases is taken
up by nature, which is proof of two things. One is that Earth re-
silience is really a play. The planet appoints all its bio-geophysical
processes to stay in the Holocene. It wants to stay in the equilib-

rium so it is applying its resilience ability to buffer and dampen
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our impact. Secondly, it shows that there is no safe climate future
by only reducing climate emissions. We also need to safeguard
nature to succeed. It also shows that we need to manage all the
big biomes in the world in order to be successful. So for a success-
ful Finance Minister in Japan or a successful Finance Minister in
Sweden, we need today to recognize that the rainforest, the coral
reefs, the savannahs, the terrestrial forest, and the Polar Regions
are fundamental biomes for our own success because otherwise
they will payback and undermine our own economic growth. It
means transforming the world’s development in a very important

way.

I will just mention the three systems I think are key priorities.
It is a transition to a safe future for food. It is a zero carbon en-
ergy economy. It is a transition to a circular economy. Things are
happening here. We have defined sustainable agriculture already
and we have found that it is possible to feed humanity through
sustainable agriculture in the world. We can actually think of this
technologically today. We can think of a green energy future for
humanity. This is a graph showing the exponential rise of wind
and solar in large parts of the economies in the world. We are
starting to see renewable energy being competitive and at scale.
Countries like Japan and Germany are showing the way in terms
of the competitiveness of renewable decarbonized energy. We see

that this decarbonization needs to occur by 2050 and that it can

actually be successful technologically.

These are just examples from Japan and Germany of how quick
we are starting to see renewable energy systems delivering to the
economy and competing with fossil fuel systems, which actually
suggest that we could have good development even good econom-
ic growth but stay within the planetary boundaries. On the circu-
lar economy we are also seeing advancement. The EU is actually
adopting a whole new strategy to transition into circular econom-
ic models in business in order to circulate rare Earth metals, soils,
plastics, metals, in ways that benefit human consumption while at
the same time staying within planetary boundaries. We see this
thinking spreading cross the world through Ellen McArthur Foun-
dation and the Club of Rome and other different regions of how
this is seen as an opportunity. So these are reports coming out very
recently in this area. So these are opportunity spaces that really
show that we can transform the world into a safe operating space.
But it does change things on government in a very dramatic way.
Now you know that sustainable development is defined in the mod-
ern way in this way. This is the old Brundtland Commission pillars
on sustainable development, of economic development, human
development, and ecological development, and the three pillars.
We must now recognize that this has failed. We have actually en-
tered into what I would call a Mickey Mouse economy, which is
that the economy has grown successfully at the cost of human and
ecological capital. This has to be broken and we now need, as Prof.
Takeuchi pointed out, an economy that can deliver to social goals
within planetary boundaries. And we are seeing the example in

the Sustainable Development Goals.

So we are starting to move in this direction. It requires new gov-
ernance and thinking about planetary boundaries while also think-
ing about what it means from the local scale. And also changes in
economy in quite a dramatic way in fact. The big question is, can we
have economic growth within planetary boundaries? I would argue
that the answer is yes, that we need an economy that can deliver to

societies within planetary boundaries. But the question is, can we
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have economic while staying within the safe operating space. Can
we have a future like this? When we stay in the green zone while

we have an economy that grows, what I call a soufflé type of model,

A Planetary Souffle

but it is not sure it actually works. The conclusion is that it can
actually work. That it actually has the opportunity of showing that
we can have a transition to a de-carbonized energy future, which
has zero carbon with planetary boundaries while still delivering

human well-being,.

It has ethical implications which are very dramatic. It means
in line with the Cosmos Prize, harmonious relationship that we
now need to preserve the reaming beauty on Earth. That every-
thing in nature we cater for in beauty matters for us in our own
human well-being. Sustainability is the pathway to succeed with
development. It actually means very dramatically that if we have
these biophysical planetary boundaries as a ceiling within which
we have development, we also have an ethical responsibility of
thinking of the right to development among all the co-citizens on
Earth. That means there is a social floor because if we are going to
develop within a safe operating space. It means we have to share
the carbon budget, the freshwater budget, the phosphorus budget,
and the nitrogen budget. We have to share the remaining beauty

on Earth among all citizens on Earth. So this does change.

[ will close by giving you hope again where I hope I started at
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least, which is if we have biophysical tipping points, we certainly
also have social tipping points. I would argue that 2015 is a tip-
ping point. We seem to have now tipped over into new logic where
sustainable development really matters. I think that the reason
is the following. Just a year back, we had an amazing 500,000
people taking to the streets of New York in the Climate People’s
March showing for the first time, going to scale, that we want to
have climate development which is safe and contribute to human

development.

We are starting to see parts of Europe and Asia that the conse-
quences of unsustainable development is having individual health
consequences, which are so dramatic we cannot accept them. The
biggest threat to the Beijing leadership today is really about air
pollution caused by the burning of fossil fuels. Most importantly,
we are starting to see so much evidence that the technological
future, of the coolest and heavy weight technologies in the future
are the sustainable ones. This is really exciting that we are seeing
the electrification of Tesla cars all the way to fuel cells really com-

ing out as the modern future.

We see the celebration of the Sustainable Development Goals
in New York after the General Assembly in very profound way
in showing that yes, sustain-
able development is now
the path to the future. We
are therefore starting to see
evidence of a transition from

our current paradigm, the &

old paradigm that we some-
how think that the only way to succeed in the future is grow the
economy and assume that we have endless numbers of planets.
There are no limits at all. Then at the same time, for 50 years,
we environmentalists have always talked about limits to growth.
That we have nature here, you have to protect nature and humans
are bad. This has contributed to this dichotomy between sustain-

ability and development. But today, with the Sustainable Develop-



ment Goals, with the planetary boundaries, with the world in the

Anthropocene and the technologies we are seeing.

We see evidence for the first time of a new logic arising.

Growth Without Limits
=gl

"-._'. .? i _.:- ._M
Growth within Limits

Thriving within Planetary Boundaries

A paradigm where we can grow within the limits of planetary
boundaries. Basically, that we can thrive and be successful with
in planetary boundaries. This is probably a completely new para-
digm for the relationship between humanity and the world - be-
tween planet Earth and our future on this planet. This is probably
a turning point in many ways where science and business and
policy are now interacting a new way. Of course, the big challenge
is to get this really done. Therefore, the younger generation (it is
so wonderful to have you in the room) plays such an important
role in guiding this future so we really become operational. Thank

you so much for your patience. Thank you.
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The Prizewinners 1993-2014
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1993 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

%I L7z earth's vegetation in the form of a database.
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Dry. Jacques Francois Barrau (deceased)
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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.

199547 2 H
R i)
HA KB KP4 %

AT & 2 ) O AT A pE D 5E REIIIFIE & 212
HREL O T & 70 B AP TEFE T M T VT
RO BT TER OFJE CHERM 2 5 2 B D 720

70 International Cosmos Prize for 2015

1995 Prizewinner
Dr. Tatuo Kira (deceased)

Professor Emeritus, Osaka City University, Japan

On the basis of his quantitative research on plants' organic
production, 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 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 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 Prizewinner
Dy. 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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1999 Prizewinner
Dr. Wu Zheng-Yi (deceased)

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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2000 Prizewinner

Sir David Attenborough

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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2001 Prizewinner
Prof. Anne Whiston Spirn

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.

20024EZHH

Fx =NV F— 4 YRR
AT AR O, b5
B L AEREROREZITV. BOHKEST
LHIEFEEOII A, BOERNOREHE .
BOBIRE EMRIMZ 2 B IR L. £
W2 GBI 217 - 720

International Cosmos Prize for 2015

2002 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 Prizewinner

Dry. 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 carth 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 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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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 outstanding
achievements in the field of research into marine ecosystems
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 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 Prizewinner

Dr. Georgina Mary Mace

Profesor of Conservation Science and Director of NERC Centre for Popularion Biology, Imperial Colleg, London, UK.
Dr.Mace played a significant role in the creation of scientific
criteria for the identification and classification of threatened
species.She has also contributed to the conservation of species

and biodiversity.
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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 Prizewinner
Dy. 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 Prizewinner

Dr.Estella Bergere Leopold 11

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 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 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 Prizewinner

Dr. Robert Treat Paine

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 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 ndings, 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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International Cosmos Prize Committee and Screening Committee of Experts
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Commemorative International Cosmos Prize Committee

(as of April, 2015)

Chairperson Dr. Tadamitsu Kishimoto Project Professor, Immunology Frontier Research Center , Osaka University
Vice-Chairperson Dr. Kazuo Oike President, Kyoto University of Art And Design
Member Dr. Makoto Asashima Director, Japan society for the promotion of science
7 Dr. Akira Isogai Professor Emeritus, Nara Institute of Science and Technology
4 Dr. Shuzo Koyama President, The Senri Foundation
4 Dr. Satohiko Sasaki President, Japan International Forestry Promotion and Cooperation Center
” Dr. Kazuhiko Takeuchi Director and Professor, Integrated Research System for Sustainability Science (IR3S),
University of Tokyo
4 Dr. Naoko Nishizawa Professor, Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural
University
7 Dr. Yoshihiro Hayashi Director General, National Museum of Nature and Science
Advisor Dr. Akito Arima Chancellor, Musashi Academy of the Nezu Foundation
4 Dr.Keiko Nakamura Director General, Biohistory Research Hall
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Commemorative International Cosmos Prize Screening Committee of Experts

Chairperson

Vice-Chairperson
Member

P

P

4

4

4

4

Dr. Kazuhiko Takeuchi

Dr. Michio Imafuku
Dr.Tomoya Akimichi
Dr. Satoru Tkeuchi
Dr. Monte Cassim
Dr. Kevin Short

Mr.Keiichi Noe

Dr. Noriaki Murakami

Dr. Izumi Washitani

Director and Professor, Integrated Research System for Sustainability Science (IR3S),
University of Tokyo

Professor Emeritus, Kyoto University

Professor Emeritus, Research Institute for Humanity and Nature

Professor Emeritus, The Graduate University for Advanced Studies

Professor Emeritus, Ritsumeikan University

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

President-appointed Extraordinary Professor, Institute of Liberal Arts and Sciences, Tohoku
University

Professor, Graduate School of Science and Engineering, Tokyo Metropolitan University

Professor,Faculty of Science and Engineering,Chuo University
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Expo’90 Foundation

The Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan, 1990
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Purpose
The Foundation was established for the continual commemoration of Flower Expo’90. Its responsibilities are to manage the Expo’90 commemo-
rative funds and to promote activities in order to successfully live up to the main theme of the Exposition “The Harmonious Coexistence between

Nature and Mankind”. Through its activities, the Foundation will continue to contribute to and cultivate a healthy and enriched society.
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Mr. Takashi Imai

Mr. Kazuo Sumi

Mr. Mitsuru Tanaka

Dr. Hideo Imanishi

Dr. Hajime Koshimizu
Ms. Kazue Honma

Dr. Hiroyuki Morimoto
Mr. Shinya Wada

Mr. Ryoichi Kitayama
Mr. Yoshitane Horii

Council Members

Honorary Chairperson, Nippon Keidanren
Representative Director, President, 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, Kyoto Gakuen University

Representative of Japan, International Association of Horticultural Producers
Certified Public Accountant

President, KANSAT - OSAKA 21st Century Association

B
m

m

m

pi

Mmoo m

m

mom m m W

wA
&H

e

Rz
HEAf
M

A Y ES3

i
H
It
JIH
i
i 3
1EA
HH
A

AT
Tl
JoE
ilf;_A
I

I
E=

7
1=

(%) BUE K T2 R HL g

OR) RUR R R A S Bl

KB T2 i & 3

(%) B TPk KA 3R
PN

RBTTRI T

OR) B 2 KA Be stz

(4t) AARFRIERZE R 2R
(—¥) BARIEE & v 7 —FFakH
() BARBUE TR & R BOR % R
KRBT A (k) S P i s )

(R) KBBF SLR PR AP e 3d%
(AW AR T S22 Byt &l B &

Mr. Yasuyuki Aoki

Dr. Akihiro Kinda

Mr. Shigetaka Sato
Ms. Yumiko Sato

Mr. Hiroyuki Takeuchi
Mr. Seigo Tanaka

Dr. Motoaki Doi

Mr. Koichi Hata

Mr. Takaharu Hatanaka
Mr. Satoru Masagaki
Ms. Keiko Masaki

Dr. Noboru Masuda

Mr. Masayuki Matsushita

Advisors / Counselors

Director, Toyo joshi Gakuen

Professor Emeritus of Kyoto University

Chairperson, Osaka Chamber of Commerce and Industry
Professor, Otemon Gakuin University

Vice Governor, Osaka Prefectural Government

Deputy Mayor, Osaka Municipal Government
Professor, Graduate School of Kyoto University
Chairperson, The Japan Home Garden Association
Vice Chairperson, Japan Flower Promotion Center Foundation
Director General, Japan Broadcasting Corporation, Osaka Station
osakagas co., Ltd. regional development dept adviser
Professor, Graduate School of Osaka Prefecture University

President, The Konosuke Matsushita Memorial Foundation
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Mr. Kazuo Nakagawa
Mr. Toru Makino

Mr. Shinya Izumi

Dr. Kunio Iwatsuki

Mr. Shoichiro Kobayashi
Dr. Kimio Kondou

Mr. Masamine Sasaki
Dr. Keiko Nakamura
Dr. Saburo Nagakura
Mr. Yoshio Hatano

Mr. Hiroshi Matsumoto
Mr. Louis Sato

Japan-Korea Friendship Association of Osaka
President, Housing Research and Advancement Foundation of Japan
Designer/Producer

Professor Emeritus, The University of Tokyo

Former Advisor, The Kansai Electric Power Co., Inc.
Professor Emeritus, Nara Women’s University
Advisor, National Science Museum

Director General, JT Biohistory Research Hall
Former President, The Japan Academy

President, Gakushuin School Corporation

Advisor, Japan International Cooperation System

Architect
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Major Activities

BRI Commendation Projects
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International Cosmos Prize

To carry on and further develop the philosophy of “The Harmoni-
ous Coexistence between Nature and Mankind” presented at the
International Garden and Greenery Exposition, Osaka, Japan, 1990
(Exp0'90), the International Cosmos Prize recognizes outstanding re-
search activities and achievements both in Japan and abroad that are in

line with this philosophy.

Wipk - 5 Subsidy and Cooperative Projects
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Subsidy Project

We provide subsidies for non-profit organizations (NPOs), research
groups and other entities in Japan in order to support their R&D as
well as other activities and events that contribute to promotion and

development of the philosophy of Expo’90.
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Developing Tree-planting Areas along Historical Roads
The Expo ‘90 Foundation believes that historical roads can serve as
points of contact between human life and nature, and supports the
development of tree-planting areas along these roads. Through such ac-
tivities, the Foundation aims to carry on and further develop its philos-
ophy “Harmonious Coexistence between Nature and Mankind,” and
to create an environment that is attractive to both people and nature.

80 International Cosmos Prize for 2015

FE21EZEE

O/N—=k - )=k ~xq &L
21th Prizewinner

Dr. Robert Treat Paine
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22th Prizewinner

Dr. Philippe Descola
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* The Nippon Fernist Club

“Monitoring study on changes in
distribution of ferns originating in
Japan”

EREBEM
Katsuragi City.
Nara Prefecture
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Working Together with Children to Build a Community Rich in
Flowers and Greenery

‘This initiative is intended to make effective use of flower seedlings
cultivated by children to promote urban greening activities, through
which we encourage local community improvement by strengthening
people-to-people relationships and regional solidarity. In so doing, the
Expo ‘90 Foundation aims to stimulate local residents to participate
in the development of a lively community enriched with abundant
greenery.
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Venues for Green Exchange

Provide opportunities for people, companies, organizations etc. in-
volved in various environment creation and conservation activities,
such as tree-planting campaigns, greening activities, building of bi-
otopes etc., to talk about their efforts, with the aim of promoting in-
formation sharing and cooperative networks.
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Projects Supporting Flower and Green Restoration Activities

We offer grants to activities for restoring flowers and greenery, with
the aims of providing the relaxing and enriching effects of flowers and
greenery to disaster-affected areas, and of supporting post-earthquake
recovery and reconstruction.

REBMILRHRNFER
Anshu Elementary School, Kyoto
City
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Presentation of case studies
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Panel exhibits

NPOEAN Green Fields
4 NPO-Green Fields
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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 at elementary and junior high schools.

B2 RTR S
TAREANMEDEJE V) BEZIRSHFASL I L ZHE
A S AEHBA R L, R E T MR E HE
LT —REPoT2y VRV LERZHAKLTHNE T,

International Exchange Programs

To widely promulgate the concept of “Harmonious Coexistence be-
tween Nature and Mankind,” the Expo "90 Foundation organizes sym-
posiums and other events on important themes to be addressed by
countries and regions around the world, inviting distinguished experts

from overseas.

ARAIESE - BRI SE Survey and Data-Collection Projects
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We conduct surveys and collect data regarding nationwide activities re-
lating to nature, culture, and daily life under the theme “Harmonious
Coexistence between Nature and Mankind,” with the aim of succeed-

ing and evolving this underlying philosophy.
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Schoolchildren creating a biotope
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Living in harmony with nature



20154E (55231) 2 A€ A R
R274E11 H 15H

FEAT

AR FE NEBRAE & ko R AR &

Mtk - EIA

A&y 7/

2015 INTERNATIONAL COSMOS PRIZE
15 November 2015

The Commemorative Foundation for the

International Garden and Greenery Exposition, Osaka, Japan, 1990

Edit and Printed by Urano Inc.



	2015国際賞報告書-表紙.pdf
	2015国際賞報告書-本文.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (URANO_Final_target)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 350
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN (['PDF 200)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


