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This is the executive summary

of a report about a limited number
of global risks that pose a threat

to human civilisation, or even
possibly to all human life.
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With such a focus it may surprise some readers to find that
the report’s essential aim is to inspire action and dialogue as
well as an increased use of the methodologies used for risk
assessment. The real focus is not on the almost unimaginable
impacts of the risks the report outlines. Its fundamental
purpose is to encourage global collaboration and to use this
new category of risk as a driver for innovation.

The idea that we face a number of global challenges
threatening the very basis of our civilisation at the beginning
of the 21st century is well accepted in the scientific community,
and is studied at a number of leading universities.' However,
there is still no coordinated approach to address this group of
challenges and turn them into opportunities.
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potentially infinite outcomes.
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that an infinite impact could ensue.
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The first of the report’s goals -
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The goals

1. to acknowledge the existence of

risks with potentially infinite impact.

2. to inspire by showing the practical

action that is taking place today.
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3. to connect different groups at every level.

4. to deliver actual strategies and initiatives

that produce actual results.

0 MO0OD DOMNOCO0MImNo DmiMDooDDOnmomomon 00MIINOODO0@DOLMOCOODODMOL MOMo0 Mmoo



Jopom
Unomm

000MO0O000MOOIMmmIMOMO0Mma mo
MOIn 0MomO0mOo0o0moomaon

0000 MIN0 M oD MDD mOmOm 0mo
IMo0MOoONo0 dMDmMOmnmOnanoooo
challenge five important factors that
influence its probability or impact.
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The fourth part is an overview, the first
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measures required to significantly
reduce the probability of infinite
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There is a clear ethical dimension to the concept of infinite
impact, because a very small group alive today can take
decisions that will fundamentally affect all future generations.

0 0MOmDOMIO0IDO0000 MODOmo
IIMOMO 0OlMo0mMo0mooommo
0Mo0mon do0nooOmoooomonon
O0MmmOOCOOnoOn Dmoanoaoooom

0000 MOCONmMOD 0MOMmDoo0monmoo
MINOO0 O MO OO M O 0 MO M 0 mom

000INO DU MOno0mo00mLhm 000aooo
concepts of infinite impact — where
O@muonomomo f000n MMM mmm
great suffering and does not recover,
IIIIMIMNOODNOM 00MDMDO0 DOOmDO
ends — and infinite impact threshold -
0000 000OMOODO0MMDOOODmO0mmm

events that could result first in a
OMIDICONCMOMOO0IDoO00DO0Onmm
result in an infinite impact. Such
MDOOOmMOMDmMODCOMIDm 0oanom
MINOO0OMOONIMIOD omomooo
MDMO0000MOmoDmmm 00mo
MOmmooo0nmoomoomon

A collapse of civilisation is defined
00 MOmm 00Moo0onmon oo
0000mmommomo0m Ommom

000000 MmMOOmMOooa Omonmmaomo
O00INONOMOmMOO000m 00

000 M 0Moom

0 MODIOD 00mO000MmO 0MOMDooInodMDOMomMmo0 00MIOON0MDOLMOC0ONODmMO0 MOMO0MmMOmoo oo



00000Omomon o om

In order to establish a list of global challenges with
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potentially infinite impact, a methodological triangulation
was used, consisting of:
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Relevant literature

Identification of credible sources: search relevant literature
in academic literature included in World of Knowledge and Google Scholar.

]

Estimations of impact

Only literature where there is some estimation of impact that
indicates the possibility of an infinite impact is included.

Leading organisations’ priorities

In order to increase the probability of covering all relevant risks an overview
of leading organisations' work was conducted. This list was then compared with the initial list
and subjected to the same filter regarding the possibility to affect the probability or impact.

Possibility of addressing the risk

From the risks gathered from literature and organisations, only those where the
probability or impact can be affected by human actions are included.

Qualitative assessment: Expert review in order to increase the
probability of covering all relevant global risks.

List of risks
Result: List of risks with potentially infinite impacts.
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|:| DD]]D[[DDDDD DDD DDD Two things make the understanding of the relation

between the global risks particularly important.
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In order to better understand the relations between
1 D D IDOoOmo0 different global risks, work could start to analyse
dlﬁlCUlty of similarities and differences.
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difficulty of reducing the risk and the
|:| D]]]] D [[I]] |:| D [[l Dl]]] D difficulty of collaborating to reduce it.

=
=
=
=
=
=
=
=
=
=
=]
=
=
=

00MODIMIMDMMDOMIDIDODO00mO o

0 MODIOD 00mO000MmO 0MOMDooInodMDOMomMmo0 00MIOON0MDOLMOC0ONODmMO0 MOMO0MmMOmoo oo



00000Omomon o om

|:| |:| DDDI'D]] [[[[l D As the different challenges are very different and the

status of probability estimates varies significantly, the
initial probability numbers are provided together with
estimates regarding:
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|:| |I| |:| DD [[||]|]]:| Thgse estimates are an attempt to assembl-e existing
estimates in order to encourage efforts to improve
the numbers. They express estimates of probabilities over
100 years, except in the case of extreme climate change,
where the time frame is 200 years.
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N 000mMm There are ten areas that could help mitigate immediate
threats while also contributing to a future global
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Over the last century the world has changed in ways that humanity

has never experienced within our history. The changes are being caused
by the extremely rapid development of science and technology, by the
population explosion that has quadrupled the number of people on Earth,
and by a greatly improved but very resource-demanding standard of
living in developed countries.

The consequences of these changes are very diverse:

— Less poverty, better health and longer life in many countries.

— Globalisation, the most important effect of which is the emergence
of a shattered global community where all people’s behaviour
affects each other’s vital interests.

— New global risks of previously unseen scope.

This means that we are now forced to live with the risk of various kinds of
extreme disaster with the potential of severely affecting billions of people.
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Founder and Chairman,
The Global Challenges Foundation
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“Tell me, and I'll forget.
Show me, and | may remember.
Involve me, and I'll understand.”

Xunzi
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2. Risks with infinite impact: A new category of risks

2. Risks with infinite impact:
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“Most risk management is really just
advanced contingency planning and
disciplining yourself to realise that,
given enough time, very low
probability events not only can happen,
but they absolutely will happen.”

Lloyd Blankfein,
Goldman Sachs CEO,
July 2013°
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What is risk?
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The concept infinite impact refers to two aspects in particular; the terminology is not meant to imply a literally infinite impact
(with all the mathematical subtleties that would imply) but to serve as a reminder that these risks are of a different nature.

Ethical
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accepted for risks with a possible infinite impact.

Economic

Infinite impacts are beyond what most traditional economic models today are able to cope with. The impacts

are irreversible in the most fundamental way, so tools like cost-benefit assessment seldom make sense. To use
discounting that makes infinite impacts (which could take place 100 years or more from now and affect all future
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while tools like cost-benefit models and discounting can help us in some areas, they are seldom applicable in the
context of infinite impacts. New tools are needed to guide the global economy in an age of potential infinite impacts.
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The difficulty for individual scientists
to communicate a scientific risk
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Roulette and Russian roulette
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different kinds of risk taking. These kinds of thought experiment can be very useful, but when it comes to infinite
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For infinite impact a more appropriate analogy is probably Russian roulette. But instead of “normal” Russian
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should be allowed to make such a judgment, as those who are affected do not have a say. You could add that most
0IMOO0M 0O D000 MDO0000DOCMOCMMOMOIDDOMIDMmMOIDOMIMOO M MDOCOODOmIImo Canoon

The difference between ordinary roulette and “allhumanity Russian roulette” is one way of illustrating the difference
in nature between a “normal” risk that is reversible, and a risk with an infinite impact.

oo 0 MO0I0 0OMDOCO0MmINO DO0MDOODDOMMOMOmMOD 00MIINOOD0MDOLMOCCODODMOL MoMo0MmOnmog



MO MO000M 00 DOMIMmm 00
(D 0OIMmMDOmMOCED DONIDMOMmooo0mo
000000MOMOImOomobom boo0omo om
000MO0mOM Moo moanomo
00O Onobo00oOD MO0 0omo
IIOMOININO0mO0 0Mo000mMmomoa
0 00D MMIDOOMOM 0MOM 0mMOmMmom

0 00DIDO000moamea

00N OO000MOmMOIDDomIn 0omoo
0000N0O00mM DOOD0MONmOnoo0o0oo
00 00000 DIMMO000momana
O00MOOODO0MOMOOm mManam moo
0000MO@M 0OOmomoo0Omammomom
O00DDOODOMOIIIIMoMmMO00 mmno
O0M0EODoO0DoON0INOHnoOmomomo
strong scientific evidence for serious
impacts in different areas, and
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but in simplified cases the shape
tends to look like a slightly modified
clock (remember figure 1).
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2. Risks with infinite impact: A new category of risks
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The history of infinite impacts:

The LA-602 document

The understanding of infinite impacts
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2. Risks with infinite impact: A new category of risks
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Conversely, the infinite impacts
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Goal 4: Deliver
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2.3 Global challenges and infinite impact
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seen to be infinite. This is not to say
MDD OCCOIDO M COMD 0 MO0 00 O
be useful, but with infinite impacts

0 0000 INmMO 0 momo D moomoomm
O00mOmomoomo

000 MODOMDOOMDOmOmMOmOomom
0 0D 0IMO0000mMO0mMOoco0o mom
0IINIDOOnOmO 00 MM MOODo0mnoa
0000mo MM Onm 000moooon

their possible infinite impacts are
O00mOOOODOOmm 0000m Omammo
MIMOODIIMONmM 0oOnto0ommmoma
000D 000 DON0MINOM 0MmMmooomo
000D MDOm D0 o0 MDm MOm ommooo
OMmomO o0 mooanoonomm 0om o an
long tail — where the infinite impact
MIDOO0MOnmoomooome
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Ethical aspects of infinite impact
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Infinite impacts are in a different
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Calculating illustrative numbers
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Figure 5: Nordhaus, The Climate Casino: Climate policy with a sharp tipping point at 3.5°C. This shows that the
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“However, the relevant figure is not
how many people could live on
Earth but how many descendants
we could have in total. One lower
bound of the number of biological
human life-years in the future
accessible universe (based on
current cosmological estimates)

is 10°* years. Another estimate,
which assumes that future minds
will be mainly implemented in
computational hardware instead
of biological neuronal wetware,
produces a lower bound of 10%
human-brain-emulation subjective
life-years.” 54
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2.3.3 Infinite impact
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Figure 6: Normal risks and risks with potentially infinite impact.
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This chapter presents the methodology used to identify global risks with potentially infinite impact.

Methodology overview
In order to establish a list of global risks with potentially infinite impact a methodological triangulation was used,
0000mMOmO M

OIA quantitative assessment of relevant literature.
[A strategic selection of relevant organisations and their priorities.
OfA qualitative assessment with the help of expert workshops.

Relevant literature

Identification of credible sources: search relevant literature
in academic literature included in World of Knowledge and Google Scholar.

]

Estimations of impact

Only literature where there is some estimation of impact that
indicates the possibility of an infinite impact is included.

Leading organisations’ priorities

In order to increase the probability of covering all relevant risks an overview
of leading organisations' work was conducted. This list was then compared with the initial list
and subjected to the same filter regarding the possibility to affect the probability or impact.

]

Possibility of addressing the risk

Possibility of addressing the risk: From the risks gathered
from literature and organisations, only those where the probability
or impact can be affected by human actions are included.

Qualitative assessment: Expert review in order to increase the
probability of covering all relevant global risks.

List of risks
Result: List of risks with potentially infinite impacts.
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2.6 Relations between impact levels beyond the infinite threshold
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“You may choose to look the other way
but you can never say again that you
did not know.”

William Wilberforce
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Climate change is a significant and lasting change

In the statistical distribution of weather patterns

over periods ranging from decades to millions of years.
It may be a change in average weather conditions,

or in the distribution of weather around the average
conditions (i.e., more or fewer extreme weather events).

Extreme climate change is used to distinguish

from the impacts beyond the dangerous climate
that a 2° C temperature rise is expected to result in.”
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Figure 14-15, Source: Scripps Institution of Oceanography, via http://blogs.scientificamerican.com/
observations/2013/05/09/400-ppm-carbon-dioxide-in-the-atmosphere-reaches-prehistoric-levels
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After their use in Hiroshima and Nagasaki
nuclear weapons have never been used in
a conflict, but because they are extremely
powerful and could cause destruction
throughout the world, the possibility of
nuclear war has had a great effect on
International politics. ™
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Ecological collapse refers to a situation
where an ecosystem suffers a drastic,
possibly permanent, reduction in carrying
capacity for all organisms, often resulting
In mass extinction.

Usually an ecological collapse

IS precipitated by a disastrous event
occurring on a short time scale. ™
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Microsoft Eye on Earth project
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02-Jul-13: About 21,000 Species Face
Extinction, says International Union
for Conservation of Nature (IUCN) 256
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A pandemic (from Greek v, pan,

“all’, and 61juog demos, “people”)

IS an epidemic of infectious disease

that has spread through human populations
across a large region; for instance

several continents, or even worldwide.

Here only worldwide events are included.
A widespread endemic disease

that is stable in terms of how many people
become sick from it is not a pandemic.
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Global system collapse is defined here as either

an economic or societal collapse on the global scale.
There is no precise definition of a system collapse.
The term has been used to describe a broad range

of bad economic conditions, ranging from a severe,
prolonged depression with high bankruptcy rates
and high unemployment, to a breakdown in normal
commerce caused by hyperinflation, or even an
economically-caused sharp increase in the death rate
and perhaps even a decline in population. ™

[ 0 MO0 00mO000mMImo 0WoImoodn00mmMOomOomo0 00MImioInOiMmOo0mMo0000IDmMO0 MOmMO0 Mo 0mmon



0 INOmODO0o mmomooommo

00000 DODMO M omapmmnoO0 OO
O0OMMOOmOD OO 00MmMmMOnoo0 0mm
0 MO0 O 0 0MMImO IO 00MO00mo
DIIIOIDODOODID O MmO MOnomm
000 O0mOoCmOmodnmOmmMo0m IDOnomn
101010 o
both quite abrupt societal failures typified
00MOMOOCOMMOOM 0MmMimonooo
0M0DO0M0CCmODmONOOCmMD0 DMOn 0mo
00MODDONM OOmanomoooo

000 DODmMO0000 Mmoo 0 mDom
000mO m 000momon 000mommo

0 N 000MOMOOnoomoom 0o0a
MOOmMOm 0000N00 0 0ODOmImOomm
MIIMODO00MOMMOCMO Mmoo mom
MIOOO0D0MOMODMO M MOIDImmoo
000D IDOMODOMmMDODOmOom aomeseg
0IMOO0MUOo0mo0 00000Onmmoo
00 0O ImO mMOn oM MO0Mmomm o
000mM0O MOMOanoomO MImomooomo

0 000MOODMDOMDOMmoomm 0oo
MO0ON0OmM DI 0000 0Momomoma

0 000MOD000MOMOMINOomo omo
O0MIommmmoan monmommoomnooo
00MO0OMmO MO OMmmo0m0m o
potentially affecting the entire system
000000 MmO [ oM oo Oommoa
00T OMO0MO 00 Such effects
0000MOCOMO00MO0OnmoCommomon
O0MO0mOmO0mOme® finance™™mMO00
OOmmOmn Iooamomme Inoo0mon

000 DO m oM DoCmIDmMo0MmOmOman o
00000 DO0MIMDIDO0DmMO OMDmmom
0IIDDMOMIDOOnoDOLmMIotoomo
highly non-linear effect,"MOMOMAO0
OMOO000mOODImmIMoOmmommmon

0 00MMO0mO Fmomonomooomoonn
financial crisis.

000WOO00 MNMOnDImoOomoono boo

0 DIINO0mMD DO0MOODMmmOD000000m
00 0MOmW 0000 MOmoo0mMmomoon
MImOMO0mOmImomooom DMOmo0omm
INoO0OOMDOMNOOmMOon 00nmanoen
0MDIDO0mMmMOO0mMD M M omo00meen
00mmOooo000bO0IDO0moCmmon o
MO000mWOmOMOOmO Dm0 Omee

This trend is likely to be intensified
O00MODONOmMOMDMO0moOnon™m omo
0I00IDOCCMOD0omODONoommmo

0 00000MD Omoto moooooomono
00 0mMOOOnoOmooCmee [ O im0 00m mo
0000000INDONOOmOmOm 0ood
resilience and efficiency™MIO0MOOOO
O0000MOMOIDOMMOMmO oo

0 D00 OCMmOoommmrmooomImmo
000000 DOmDO0mOInommImoImommo
000 OO0 MOOOOnOmmMOmoom 0000
OMOdmOne™ an ongoing cyber conflict,
00 MO OO0 0 MDommoon
0MOO0MOIDIDCINOOn MODmOD o
MOOO0MDOMm CmmIoInom O Mmoo
000MO OMOmooOiiinomon Mmoo

0 0O DOMO0O0mMOmMmon 0mm
MOmMDoOmmOCm D MM O0 0D onomo
OO DONMD OMmMINooMoomo oo
00O OomOmn D o0oMmoomOmome 0m
0000 MOO0OINmOn boOmMomoomoo0
IIDOmmODOoooooOnOIDOmommm
matching of different types of capital®?[]
(I3 T T 9 9 1 9 9 D 3 S 3

0 IDIMOOOMMOMIDIMDN ChomOommo
0IMOMOMD IO Om I o o0n o0 mm
00O 0NN OIn N o0 Mmoo o

O [ M0 [ e Mmomoo o
MOmMDOnOO0MO00MOmO000MmImomoon
MOD000 MO MOOnooma ma

MOO0O0MI 00 MO OmCOmomoooon
can create knock-on effects, such as
MOMOOCO0M DM 0Onmmo00moon
0MMOIND 000 DIOn 0oooOmoooa
O00MO0mO MmO mOmmoseem 0ooo
0MO00000mO0MANmoo0noo 000moo
OMmMOMOOmImDOO0m 00000mMmmoom
O0MIOMO0mooo00 MmNOOmMO 0ODmaco0
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as conflict or starvation) could cause
great death and suffering.
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When large objects strike terrestrial planets
like the Earth, there can be significant physical
and biospheric consequences, though
atmospheres mitigate many surface impacts
by slowing an object’s entry.

Impact structures are dominant landforms
on many of the solar system’s solid objects
and present the strongest empirical evidence
for their frequency and scale. ™
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Figure 15: Impact effects by size of Near Earth Object
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A super-volcano is any volcano capable

of producing an eruption with an ejecta volume
greater than 1,000 km°. This is thousands of times
larger than normal eruptions.

Super-volcanoes can occur when magma in the
mantle rises into the crust from a hotspot but is
unable to break through it, so that pressure builds

In a large and growing magma pool until the crust
IS unable to contain the pressure. ™
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Synthetic biology is the design and construction
of biological devices and systems for useful
purposes. It is an area of biological research
and technology that combines biology and
engineering, and so often overlaps with
bioengineering and biomedical engineering.

It encompasses a variety of different approaches,

methodologies, and disciplines with a focus
on engineering biology and biotechnology. *

oooo 0 MO0 O0mO000MImo 0OoImoodn0OmmMOomOmo0 00MImoIniMmo0mMo0000IDmO0 MOmMo0 Mo 0mmwon



000000 MiMmMmMObmOmoo

0 0MIDmmIMammOo0 00 mm oI
000MOOnmmmoomanomoomon
O000MO00OD 00O m O M mO0mom
000mOOmMO0mMoomo oo
accomplish the specific goal of
MOMO0MOODm MmO mOveemooman
000 00OmmOOn 0000 im0 MmAa0m
000000 mommooo

000MO0mMIODmMO0MOo0OmoM O0mMOOmmo
0ONOOMOODmM MmO OMMmMO0maore=oea
0 000MIMOIImMM oomomoOnoang
000 DOOIO MO0MOOmm m m 0 mmmeen
000 00MOOdnomOmIDm@mOmomoon
I 00MDIINO0MmO MOOMINOmO mmo
00000MOMOmMOID0mMo0000nmona
nature of the field™™M 000 OO
MO0 MOm e OnomINo 0mOmOmeemmo
O0IDoOnmONOMImMODOmo0mM 00mom
00000 MOIDoOnOODo00MmOm 0 ooged

0 00MOMOm 000DO0 00mbOn 000mo
00 MODMOONM@mMOLm 0ommeo 0o
00 MOmOb0moomomomooooEeeg
MMoOnomoo 00omOnmmomom

000 0D00OODMOOmMO0C00mE moocoo
00MmOOn 0mOmMOO000MONONO0 MODm
00MOnomODo00 00MOmO0D DOOm™eg

O0MIMOOMID 0MOADmMO00Mm Mmoma
0D OODMm®>mo0 0 MMM 00Dmm
MDD "o oo0mmmomoo
000MDO0M D00 M o0omoooman
mommn 0MONOCCMOOMmO0 moamanma
000 mMmMOmMO M COmmMMOamOommoom
MOm DO N 000 0MOCmOomonoonoa
MO00O0mMO MODOveedn MOmOo00ommo
0 00MOINO0MmOODM M MO0mM MO00mO
00000 DODMOMIDOODMINCmMmoom
000000 OMOmmono0mOnommoamo
10 0 )
000mOm o0 moodmotmo0moamo
biology product could be specifically
IDIMOMOTOMOIIm O mMIDmeono

0 0MOODIMO0O0E0 DODMD 00Dapomo
0000mao 0oan DOMOmoD dnmmomm
MODOIDMODMO0N000 MOmo00mom

0 0mOmMOOm@mmC aoO0mmMOamoamm
MOOOD0MOD MmO OOmomomoese

00omm 0Oo0OImOMmm mnimoamm
000000 MO O00mMO000mmomonn
0o00000000nC0000 MmMOO0MmMAOMmmom
MOMOMMNOMODMOODMO0CMmMmo
OMINOOn Dm0 MO 0000 M@ 000 00mo
0000 MM IDoOnIN MOIDo0mmo o
MOMO M 000D M om 0000 00momn
000MODmMOmMomMmooooanommommmo
MOMmMO DIMONONOMDO MO Ommo
MOMmmOOmooOmooee

0 00mOOm 0 MmO O mommeem 0m

0000 MOMDOMIDD 0MDMIDoo

0000 DO0 00MIMO0mMDm mmooao
000 O0moOmmmm MomOmOMmom
[No000Mmooon 00m Do0om mesemommo
000 O0MDmMOO000 DOMDmMmMOOmone2s

Omomn 0o0DoOmOmmmmo
000D 0OnOODDMMO00MImomano
I 000D MDomoomoooo

IDO000mMmmo
MOI0MIman
[ 00MOoOmaoc
mm
O000000MIm 000000oa
MO0MIO MmO
Whether the field will usher in a
0
I O0MOOmomoommOnoomommo
0MmMOOMO0mMOmMOCOMOMoomommmao
0
mooG
IIMOOD 0MOooo
0000000ODO0MOO0MmmOom



0O 0DmWOImOo

ooo

OOOmoOno0mmm
N0 00 0m

00 0m
O000INmO0mo

0 mooo
000MmOnmo

[ IMDMINC00mo

0000 moooo
0o0and

0 000momo
I00MOODmmmOon

MO00mo

0000 MoDoo
moo

000moo
mooomo

00 DImooo0m

0 0MMO0000mma
OMoomomon
OI00MOONMMmMOmmo
[DOMIOMOan 0mo

00mMoooa
Mooomo

0 MDD o

000 0 Dmmmo
DOm0 mO0 00moo
O00MoOnmmmon

0 0DMO0000mma
0MMOmMOMO0nm
0OIo0MOODm@mman

1
v

0 00Dm

000000m
O00000mMO mm 0000

000MOomoo
000000mo 0
OINOOmomomoooo

0MO0Mo00mm
000MOODMmMmoon
0mooom

ooo
O0MOMO MmO

000moomon
000 DOMIDoOmo
00mooog

000MO0mm
Mmoo

000moamo

0 Mmoamo
00mooo

000D0mmo
I 0000

0000D0moo00
00Mmmo

00moooo
D000 mMOma
0oomo

0moo
00000mmo

0 MDoOnoam
0 OO0 MO Mmoo
000mooooo o

0MONmooo

0 O0MOm
0000m00o000
Oomoo

I0MINODOIDm
00000mmon

I sooommmooom [ o oomoomm [ somooon [ mwom ooom [ @omom oo | 00000 7 ooomoommon B9 ooomoom [ oooomm ooom

ooo

0 MO0ID 00DO000mMmO DmOMIiOMDoMDmMOMOmO0 DOMIIIOONOMDMOLDMobDIDIDMmoD MoMo0 MM Ormoo




00n MO0moommoanomono
O0000MOmam Mmoo 000nomoo
0MO0OOmommD OOiMmMO0MmOanomon
effective regulatory framework.

0N MDMIDO00MOMNMO0MOONm I mooo
0 00 MOmMD IDoOmoon Obmoamon
00000MDbOMmmMm 0000000

3. Effective and intelligent regulatory
N0 00 DMOMIDODCI MoOnoomooommm
O000NmmOmoomommmmmo0mMooommono
field is currently self-regulated, and it
isn’t clear whether this is sufficient.

O D0MOODm Mo Odnimooooooooon
for some parts of the field potentially
MIIOIMOOOnO0 OOMMO0mmmo0oOnmaon
MOmO0D0MOOMnOCOnOMOMO0moana
0IIMOOIMOO0mMOdImodnmmoeo

5. Of all technological fields, synthetic
0MmOOMOCmM@IOmMO0NODoommoD

0000 MO00mMODODmD COommonoomooa
0000 MO00Omoo0mMOmAn oo mo0mooman
O0DmmOmO0DOCmOMmO0dnDan Mmoo
O000Mmmoo Dmim Mo0D0o000moon
MODO0MOMOIDIODO0moOD 000000m
MOOMIIMODMOmmMmOoOnmomo

0 DMOmmomo0 moam mOommo0mmo mem
MOMDO0mmomonn

00 O0DMOMOMIOO0mOomo oo
00000Mmm OOMmOmboo0000mooomo
00000mMO0mO0MmOOnM Mmoo M mOmo
OMmmOOnommomom

00 DOODMODMmMIMDOO00M mDoanoo
efforts are similar to those for fighting
0moooooOnoomnobooo mo

00D MO DMDONMO0M 0MOnooooano
I 0MOMOOMOOmMO0 MM mMOmom
0000IIIMIDMOMOMONOD 000mMOnm
[DomOooooomo o

0 00 0 DMMINDMM On000mo0 00mma
MOO0mO0MImOmMOMMMIDO00Mmoom

0 DOMOmO 000D ODm oD ommnomo
MO0 MM OmMO0LhO0IDOOn Comom
00O0Inooanm

000D MIDODONO MODMIMOm 0mMO0mm
MDD 00ODnO0ODOOnoInMm mm
MIDOND MODMD [DMO bIhmooo
0000mOm mm 00 U000 0mooon

O0OnoomoOnoommoo0Mmmooo00mog
Oo0MOOmmmmOOIbOO0mMOMObmmoo
0000 DpO0mO0MMINmOoooo

OO IImmOm M MO 0mmoo00mm

I OIDOOMOM MOOUo000mmomamoo
000MODMOMOmMODO0MODmMmMOmMOmmmo
MOmODmMODMODOONMOMOOD 0moo
O000@MIMCmbomD 0oOnobMOD0Mmon

00IDO0m 00On0ooomanomomonoog
affecting the ecosystem would be one
DDOONOI MO0 IMOO0ONDOnmoooom o
OOnonmom

00000 MON0MO0mMO0NMONO0moamno
0MImooCmoobCmiommInoooomon o
0000 mMmommnoO0mM mo0bmmmo
specifically targeted.

15. Human- or ecosystem-targeting
00MO0000M@OMIDMOMO0Dmoomo
0IMO MmO Oom mmommomoo g
000000 MINOOMO IDO0C0miImmmooo
000N DO 00D IMmOMmmoong

00n 0MMIN0mo0000M MmO momam o
have a long-term devastating effect,
000D00 D0MOOmob0mooomoomo
IMIDoomoommomoomooomooo
00000000000

O00mn o0 0moCoOmmO0mOmo0mo
0mMmomomm 00MOIDImOomoonmon 00m
of effective regulations.

00D 000 MOODONDO0MmOo0 Mmoo
00000 0OMO0MoO0 MomOmoomo
0000MDMDONONO MMDOmoo0nm
0MO00DOMOmObo00Inmmo O

000D 000OmOM OMIMO0MOO0M mmooo
MOO0MOmOOmmMOOOmM 00000 m
MIDONMmMONOm 0000000

000D 00MOmO00m MIDmo0ODID IDOm
00MODODODOOOmMOIDMO00IDO0MOn oo
IIOODIIW DDMOINO0mMO0mmeoo
0MOD0DIDO@mmOMIMO00MOOnmmoo
0 0OOmoMINMmO0 DM D 000000 m
MMO0mONMmimoooo

0000 MDD MDOMMOoo0mo
IIINMOI0TNOIMDIDIN boOnapooooo
000 MOmMOMmo Mmoo

000N 00O 0MO000MOmmom Mmoo
I 000DOMDODMO00OnOMMmoamoo
00O OCOOnDoONCDmOnoOnanom
00DMOOnmMImmoLmoooon 0omo
000mooomon bomo

00IDO0MOmOo0000mo00 momoo
000MOMMOn 000D0OmmOmMO mMmoa
MOmoo0 MommomMOmomomooooon
MIDNOMOo 00MO00MOnoaooono

0 00MOOD00MOoOnomonm mm
methods will be effective.

000N 00O mmO0Mooo0man

0 00MoO0MOnomooooooOnomam
effective preventative measures or
O000MM D0O0MoODmMimommeon
MOMININmMOOmoo0MOmMmoo00moomo
O0Mmmoom

25. The pathogen transmission chains
0MOn 00O00OImMOmMm Mmodnoo
0000 MOMIMDIMIMMOomMOmMO00000Doooa
ecosystem, and the effectiveness of
O0Om00Moo0mMmm 0000moo

000D dDMMTOCMO D00 IDO0mMOOmo
0MINDIDIONom 0oODboo00Dmmponn
000 IMMMOIMDMiMOMmm OO momo
0 MINmOODOONmOOnano 0o

000D OOM0 MO0 MO ON M M MO mMmmmo
MO 0MINODMOMIDMD Domomoo
000MOOnmmMImooImooon DmomOomo
MO 00MmInm MO omooOn 0moo
MNmOoCcanan



0oo

O Mmmo

A significant part of synthetic
0MIDOORmOoo0mOoomoaomo
O0000MOE™ 00 0MOo0MmmAOomomoog
0 MIIMIMO0DOmONmO0 00amman
O00000DMO0ONDMINMOOm d0mmoa
0 0MOmOmO 0D moMmoomamn oo
MMOMOD0MOMIOmMOO0mMO 00mm
MO0 COD 0D DOMDIom

MO0 0O oo MmO O
O00MmOmO0 0OMIMm m000mo0 i
0000Omooanan 0ODoO00000meCa0 mm
MmMoMOOnmOOmaOn 00mMOoOmmooo
O00IMmmomooo0D N0 0ODOmoamoon
MIDOODOCOD d0OOmomm 0omoomoo
0 0O0mMOCmD 00 ooo 0000 oapmoan
O OOn M oOMm MO0 M 00N MmO
O00MOOMONO DMOODmMmo 0ma

0 MO MR m O mm 00 Mo
significant for the potential of self-
MO0QONCODO0no00NOno 0Mmeoono
0000 OMmImmoo0000mam

0oo

0moooo

MNDO0ODOMOONMDm 0Mmoana

avian flu research performed two
00000m DoMPesshowing how the flu
OMDOIMOOmMmMOmM 0000000 MOommano
MIIMINO0IDIMOMO0mOOnoD booam
00MDOOIDIMi I I MOMDMO0 Moo m
OO0 0MINODO OO0 Mmm I 0 Ommo
0000000000 @M o00000MOmon
O00M000I O0 mMOo0m 00 IO anmo
O00DmMm 000000MmMOmo 0 DOdmo
response, researchers in the field
000IMOMDOMOMOD bOIDOND oo
00000MmMOD0MH g MDD Do ooo
0000000 INOm 0Mmomo oo

0 00MO0000noo000n 0MOmMmOmma

field to be unbiased about their

00 DOD000MOOMSso it is significant
MOMDMIDO0MmOm 0omooooo oooo
00 DOOMOMOOnmMImOmomommon
OMDmMOmmEss 00MmM M Omo0Manooo
00mooo0ODoOno0moOnom oMmmomo a
0 00MmMOoo00moomoommaa

0o

0 amoa

00000 IO MOMDO00mon
0000IMOIMmMOmoo00dnO0omoo
intended for benefit, but with results
00O MOOnoomm oW Dooomoo
MIIMODO0MOM M Ob0mooomon
0INININNWMnmmMm 0ooooo
MO0O0MOIN 000 0MOMODoooomomoono
the experiments making avian flu
D000 MOMDIDmOoD 0ooseem bomomo
0 M MOOnooO 0modn0mmomo mo e

0 oM O0MIMaOn 0mMO0mOdDDmIDmonon
000 0O00000MOmOmuomon
000000 DOODmMO0O0M MOomOoo
000Mm M 00D e

OMOOnmmInoOm 0 0000
0000 OmOpmoeae

0 000 MOomoomo0mmm
00ImOMoIomo O O moeo

0 0O0000ODoOmOMOmmOomonon
flu virus.tod

0 MOOnOmMo0Mo0moommon
0 Mo 0ODMO0mO oo

0 0IMIMOmO00O0OC0M 000mo00mom
MOMINIDOMOMOONMDOD 0Mmoooo
00MOODImm b 0MDO0MDoO0 MO Im M mm
000 OO0 MDANOo0mMOon0bMImom 0o 0
MOOINIDOOn 000Mo00Mmomono
MOODOmOommO0mO0MmOOnmonoo
MOODMOMDO0 IOC D O0M MM Awo0m M
OmobmmDo 00 0M0MoMmoaneooo



0oo

0 0000mo
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Nanotechnology, ™ here defined as atomically
precise manufacturing, ™ is the creation of effective,
high-throughput manufacturing processes

that operate at the atomic or molecular level.
There are many suggested designs, ™

but there are no immediately available
methods to construct them. ™
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[B.3.3 Artificial
QDmmooon

Artificial intelligence (Al) is the
Intelligence exhibited by machines
or software, and the branch of
computer science that develops
machines and software with
human-level intelligence.
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Uncertain risks represent the
unknown unknowns in the family
of global catastrophic challenges.

They constitute an amalgamation

of all the risks that can appear extremely
unlikely in isolation, but can combine to
represent a not insignificant proportion
of the risk exposure.
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Figure 23: Number of galaxies that can reach us with speeds of 50%c, 80%c, 99%c and c, from different
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“Global governance refers to the way

in which global affairs are managed.

As there is no global government, global
governance typically involves a range of
actors including states, as well as regional
and international organisations.

However, a single organisation
may nominally be given the lead
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role on an issue.
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Figure 24: Less poverty of nations - Population living below $1.25 a day at 2005 Purchasing-pover parity, %
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“We have some idea what might happen |if,

In the face of other pressing global challenges,
we divert our focus from making systemic
Improvements in public health and veterinary
services — and that prospect is frightening.”

The World Bank ™
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5. Probabilities and uncertainties — an initial overview

5. Probabillities and uncertainties
LI M I OO rom

[

“Uncertainty is an uncomfortable position.
But certainty is an absurd one.”

Voltaire
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Structure of the probability estimates
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“Those who do not remember the past

are condemned to repeat it.”

George Santayana
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Figure 25: Russian Male Life Expectancy635
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Figure 27: Different kinds of poverty - Number of people in poverty
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Figure 28: Population of the world, 1950-2100, according to different projections and variants
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“Our very survival depends
on our ability to stay awake,
to adjust to new ideas,

to remain vigilant and to face
the challenge of change.”

Martin Luther King Jr.
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