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Figure 1: Global Risks Landscape 2009: Likelihood with Severity by Economic Loss

Likelihood

below 1% 1-5% 5-10% 10-20% above 20%

2-
10

 b
ill

io
n

10
-5

0 
bi

lli
on

50
-2

50
 b

ill
io

n
25

0 
bi

lli
on

-1
 tr

ill
io

n
m

or
e 

th
an

 1
 tr

ill
io

n

Se
ve

rit
y 

(in
 U

S$
)

Based on an the assessment of risks over a 10 year time horizon by the Global Risk Network

Key: Boxes indicate change since last year’s assessment
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ECONOMIC
1                  Food price volatility
2                   Oil and gas price spike
3                   Major fall in US$
4                  Slowing Chinese economy (6%)
5                   Fiscal crises
6                   Asset price collapse
7                   Retrenchment from globalization (developed)
8                   Retrenchment from globalization (emerging)
9                   Regulation cost
10                 Underinvestment in infrastructure
                   

GEOPOLITICAL
11                International terrorism
12                Collapse of NPT
13                US/Iran conflict
14                 US/DPRK conflict
15                 Afghanistan instability
16                 Transnational crime and corruption
17                 Israel-Palestine conflict
18                 Violence in Iraq
19                 Global governance gaps

ENVIRONMENTAL
20                Extreme climate change related weather
21                 Droughts and desertification
22                 Loss of freshwater
23                 NatCat: Cyclone
24                 NatCat: Earthquake
25                 NatCat: Inland flooding
26                 NatCat: Coastal flooding
27                 Air pollution
28                 Biodiversity loss

SOCIETAL
29                Pandemic
30                 Infectious disease
31                 Chronic disease
32                 Liability regimes
33                 Migration

TECHNOLOGICAL
34                CII breakdown
35                Emergence of nanotechnology risks
36                 Data fraud/loss
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2009 w
ill be a year of learning the lessons of the financial

crisis; a year w
here its reach in term

s of tim
e and scope

becom
es m

ore evident; a year that calls for a new
financial architecture to be shaped. A

t the sam
e tim

e, it
w

ill be a year that w
ill test the resolve and w

illingness of
w

orld leaders to collaborate and take action to m
ove

beyond this crisis. The global risks landscape is a
crow

ded one and the w
indow

 of opportunity w
e have to

address som
e of the largest challenges of our tim

e is
narrow

. 

G
lobal R

isks 2009
looks at the risks, econom

ic and other,
that could em

erge as the financial crisis continues to
unfold. The report considers the im

plications of a sudden
drop in C

hina’s grow
th to 6%

 or below
; deteriorating

fiscal positions;and further asset price falls. G
iven the

vulnerable state of the global econom
y, and as

deleveraging continues across the financial system
,

further shocks could have severe and far-reaching
consequences. The degree to w

hich the w
orld has lost

confidence in its institutions and system
s is serious.

W
ithout confidence w

e could face a protracted and
potentially calam

itous, dow
nw

ard spiral. G
overnm

ents,
central banks and regulators m

ust avert this but m
ust

also avoid inadvertently sow
ing the seeds of future crises.

They need to restore confidence at all levels; to
consum

ers and house-ow
ners, to investors,and in and

am
ong financial institutions. This crisis exposed the

w
eaknesses of governance system

s. G
ood governance

and leadership w
ill help rebuild confidence, enable

alignm
ent across regions and industries,and encourage

collaboration.  

W
ith w

orld attention focused on the im
m

ediate econom
ic

challenges, this
report also w

arns against losing sight of

longer term
 risks. N

ow
 is the tim

e for leaders to look
ahead. R

isks related to clim
ate change, unresolved

resource issues and potentially m
ore defensive and

protectionist stances by states could lead to a conflation
of these global risks w

ith significant societal and
econom

ic costs. A
gain, better governance at corporate,

country and global level is necessary to provide the
fram

ew
orks for stable international relations, and for

states and corporations to create greater certainty and
trust. S

uccessful m
itigation of global risks w

ill only be
possible once confidence in global governance
institutions is restored, starting by ensuring that they are
adapted to today’s challenges and revising their m

andate
and pow

ers accordingly. They m
ust be able to function in

a proactive and coordinated fashion, fostering
cooperation across all regions, industries and stakeholder
groups.

G
lobal R

isks 2009
builds on the insight and experience of

the Forum
’s unparalleled netw

ork of political and business
leaders, experts and academ

ics. W
e are grateful for the

continued com
m

itm
ent of our partners on this report:

C
itigroup, M

arsh &
M

cLennan C
om

panies (M
M

C
), S

w
iss

R
e, The W

harton S
chool R

isk C
enter and Zurich Financial

S
ervices. This report takes a long-term

 approach to risk,
looking ten years ahead, w

hile not forgetting that
decision-m

akers m
ust respond to the crisis

today w
ith

the consequences that carries for their countries and
enterprises. A

bove all, G
lobal R

isks 2009
provides a

fram
ew

ork for leaders to think about risk and how
 the

risks that they face in the short
term

 in their region and
business link to the longer

term
 risks, w

ith global
im

plications. W
hile the m

itigation of the risks considered
here w

ill dem
and leadership, com

m
itm

ent and resources
across all stakeholder groups, they m

ay also yield
opportunities and strengthen the ties betw

een different
parts of the w

orld. 2008 has proven the extent to w
hich

the w
orld is subject to global risks; let 2009 be the year

w
here the w

orld finds a com
m

on agenda to begin
m

itigating their im
pact.

K
laus S

chw
ab

Founder and E
xecutive C

hairm
an

W
orld E

conom
ic Forum
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2008 w
as an historic year. Financial disruptions triggered

by declining house prices in the U
S

 grew
 into a global

credit crisis of system
ic proportions. B

y the second half
of the year, m

ost advanced econom
ies had entered a

recession. The dow
nturn spilled over into em

erging
m

arkets,increasing the likelihood of a global contraction
in 2009. A

lthough the w
orld has seen several financial

crises, this one differs in tw
o respects. First, it has

dem
onstrated just how

 tightly interconnected
globalization has m

ade the w
orld and its system

s.
S

econd, this crisis w
as driven by developed econom

ies
using unprecedented levels of debt and leverage
throughout the financial system

. Thus, risks that had
been identified in the past tw

o editions of this report – the
risk of a global m

eltdow
n in asset prices (2007) and the

w
idespread m

ispricing of risk and the potential
im

plications of system
ic financial risk (2008) – have

m
aterialized w

ith huge consequences. 

T
he fo

cus o
f the rep

o
rt

This year’s report focuses on the effects of the global
financial crisis and its im

plications for those risks that
cam

e to the fore of the G
lobal R

isk N
etw

ork assessm
ent

for 2009. They include: a sudden further drop in C
hina’s

grow
th to 6%

 or below
; deteriorating fiscal positions;

further asset price falls;increasing resource-related risks
due to clim

ate change;and the failure of global
governance to m

itigate global risks. The highly
interconnected nature of these risks m

eans that their
im

pact is truly global. The econom
ic outlook for 2009 is a

grim
 one for m

ost econom
ies; m

arkets rem
ain volatile,

liquidity has not returned, unem
ploym

ent is rising,and
consum

er and business confidence has fallen to record
low

s. In this clim
ate, risks becom

e even m
ore potent in

their im
pact and, as discussed in previous reports, the

tendency tow
ards panic and short-term

 responses are
m

ore pronounced. This report explores the dangers of
m

anaging out of this crisis, w
ithout considering the

broader, long-term
 consequences of today’s decisions. It

also stresses the need for a determ
ined, global focus on

balancing the response to the im
m

ediate challenges w
ith

a concerted effort to m
itigate longer

term
 risks, not least

those relating to clim
ate change and resources.

The report also considers the im
pact of the financial crisis

and econom
ic environm

ent on a few
 risks introduced for

the first tim
e in 2008 and others that the G

lobal R
isk

N
etw

ork has tracked for several years. M
any of these are

particularly pertinent to the current environm
ent. Linking

to the discussion on the response to the financial crisis,
the risk of over-regulation and lack of a coordinated
approach to regulation at a global level m

akes its first
appearance in the assessm

ent. The sam
e is true of

underinvestm
ent in infrastructure, a risk that is highly

interconnected w
ith a num

ber of econom
ic,

environm
ental and societal risks. In term

s of both
econom

ic im
pact and loss of life, health risks, including

chronic and infectious diseases, as w
ell as the ongoing

risk of a m
ajor pandem

ic, continue to dom
inate.

C
onflicts, in particular intra-state conflict, and terrorism

continue to m
ar the lives of m

illions w
orldw

ide and their
effects reach far beyond the costs to the populations they
directly touch. 

G
lobal R

isks 2009
offers an assessm

ent of how
 the focus

risks interconnect w
ith others and how

 they m
ay evolve

over tim
e. It also raises m

any questions about the risk of
ignoring other potential crises w

hen dealing w
ith a current

one.The events of 2008 underscored the im
portance of

tw
o m

ajor ideas behind the w
ork of the G

lobal R
isk

N
etw

ork: global risks can only be understood w
hen

explored in the context of their interlinkages w
ith other

risks and no one group acting alone can m
itigate them

effectively.These aspects of global risks are also w
hy

they pose such a challenge for policy-m
akers and

business leaders alike. H
ow

ever, as they try to resolve
this situation as quickly as possible, leaders m

ust be
m

indful of the long-term
 im

plications of today’s decisions. 
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H
o

w
 the g

lo
b

al risks
land

scap
e has evo

lved
 since

last year
The follow

ing risks cam
e to the fore in the assessm

ent
for 2009, both in term

s of likelihood and severity and the
degree to w

hich they are “pivotal” risks, i.e. that they are
at the nexus of m

any risks.

D
eterio

rating
 fiscal p

o
sitio

ns
The deterioration of fiscal balances in several m

ajor G
8

countries and other econom
ies w

as judged as
increasing in both likelihood and severity. From

 the
interconnections m

ap it can be seen that this risk is
linked to a num

ber of other central econom
ic, societal

and econom
ic risks:retrenchm

ent from
 globalization, a

fall in the U
S

 dollar, further asset price declines, the rise
of chronic diseases and underinvestm

ent in public
infrastructure.

N
ode size:denotes severity, N

ode colours:red – econom
ics; dark green – geopolitics; light green – environm

ental; purple – technology; blue – society

Lines:line thickness denotes the strength of the interlinkage. The direction of a thicker line segm
ent indicates w

hen one risk is the stronger in the relationship. 

P
roxim

ity:the m
ap show

s risks that are tightly interlinked to m
any other risks as closer to one another.

C
hina hard

 land
ing

Though the m
ost recent W

orld B
ank forecast (N

ovem
ber

2008) suggests C
hina w

ill still achieve grow
th of 7.5%

 in
2009, given the im

portance of C
hina in term

s of its
potential to be a source of global grow

th and given its
m

assive net-creditor position m
ainly w

ith respect to the
U

S
, a slow

dow
n to 6%

 or below
 in C

hina’s grow
th rate

w
ould have significant im

pact on the already w
eak

global econom
y. This risk is highly connected to a fall in

the U
S

 dollar, to energy and food price risks, and to
health risks.

A
sset p

rice co
llap

se
Though the effects of sharply declining asset prices are
already playing out, the assessm

ent continues to place
this risk as very high on both the likelihood and severity
scale across different asset classes and regions. M

any

S
ource: W

orld E
conom

ic Forum
 2009

Fig
ure 2: R

isks Interco
nnectio

n M
ap

 (R
IM

) 2009

T
hese p

ag
es sho

uld
 b

e read
 w

ith the fro
nt insid

e flap
 o

p
en fo

r an o
verview

 o
f all charts
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experts expect the decline in asset prices to continue
over the com

ing m
onths as the financial crisis unw

inds
further and the recession leads to bankruptcies and
credit defaults. 

R
eso

urce challeng
es

Linking several of the risks on the assessm
ent, including

clim
ate change-related w

eather events and declining
w

ater quality and availability as w
ell as energy, these

longer term
 risks have rem

ained alm
ost constant since

the last assessm
ent. N

early half of the w
orld’s population

already live in high w
ater stressed areas and the links to

food security, geopolitical and health risks are strong. In
this report, the linkage betw

een energy, w
ater and land

is discussed m
ore fully.

G
lo

b
al g

o
vernance g

ap
s

Introduced for the first tim
e in the 2009 assessm

ent,
experts and G

lobal R
isk N

etw
ork m

em
bers deem

ed the
absence or lack of effective and inclusive governance on
global issues such as financial stability, trade, clim

ate
change, w

ater and security as a source of risk in and of

itself. The assessm
ent places this gap as highly likely

and severe in its im
pact. A

s the interconnections m
ap

show
s, w

eak global governance sits at a central position
betw

een geopolitical, econom
ic and environm

ental risks. 

A
 no

te o
n health-related

 risks
Though not discussed extensively in this report, chronic
disease, infectious disease and pandem

ics all rem
ain

high on the assessm
ent, particularly in term

s of potential
severity in econom

ic
and loss of life indices. C

hronic
disease, in particular, is not only prom

inent in the
assessm

ent but is also central on the interconnections
m

ap, linking strongly to food prices and infectious
disease but also to C

hina’s grow
th and fiscal crises.

A
ccording to the W

orld H
ealth O

rganization (W
H

O
),

chronic diseases (including heart disease, stroke, cancer,
chronic respiratory disease and diabetes) are currently
the cause of 60%

 of deaths annually w
orldw

ide, of
w

hich 80%
 occur in low

- and m
iddle-incom

e countries.
H

ealth spending already represents a significant burden
on public spending, w

hich w
ill increase as fiscal

positions deteriorate and budgets com
e under pressure.

Likelihood

below
 1%

1-5%
5-10%

10-20%
above 20%

1,600-8,000 8,000-40,000 40,000-200,000 200,000-1,000,000 >1,000,000

Severity (number of deaths)

34
35

29

30

31

33

20

21

22

23

24

25

26

11

12

13
14

15

16

17

18

19

1

10

Fig
ure 3: G

lo
b

al R
isks Land

scap
e 2009: Likeliho

o
d

 w
ith S

everity b
y N

um
b

er o
f D

eaths

S
ource: W

orld
 E

conom
ic Forum

 2009  
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* For a note on the tool behind this chart please see A

ppendix 2

C
o

untry exp
o

sure to
 g

lo
b

al risks
A

s the R
isk Interconnections M

ap (R
IM

) offers an overview
 of linkages, a com

plem
entary approach is to consider

the
ram

ifications of these interactions at regional and country level. The chart below
 is derived from

 a m
odel looking at

the global risk exposure of 160 countries*. The m
odel uses 24 of the global risks that are assessed in this report.

B
elow

, country exposures to econom
ic risks (on an increasing scale, from

 low
 to high), w

hich can change rapidly, are
depicted on the horizontal axis. E

xposures to m
ore slow

-m
oving environm

ental, geopolitical, health and technological
risks are displayed vertically (also on an increasing scale, low

 to high). 

Looking at different clusters, the chart underscores regional clusters and outliers. It reveals a fairly high level of
cohesion w

ith respect to econom
ic risks am

ong E
uropean countries. In contrast, the variation in risk exposures is far

larger along the dom
ain that includes geopolitical, environm

ental, health and technological risks. A
 closer analysis of

the individual risks (not show
n here) suggests that drivers for dispersion in E

urope are m
ainly geopolitical and, to a

lesser degree, environm
ental risks, w

ith particularly high exposures to geopolitical risks in countries of the form
er

S
oviet U

nion. 

The picture for A
sia is reversed. A

sian countries are m
uch m

ore diverse w
ith respect to their exposures to econom

ic
risks, but com

paratively tightly clustered – how
ever at a higher m

edian risk level – w
hen it com

es to the geopolitical
and environm

ental risk dim
ensions. 

A
frican countries form

, in general, a com
paratively tight cluster w

ith respect to environm
ental, geopolitical, health and

technological risks dim
ensions. N

ote that their m
edian exposure is low

er than that for A
sian countries, and also that

A
frica is not quite as strongly exposed to econom

ic risks as is A
sia. Though this chart should only be taken as a tool

to explore possible risk exposure, it does suggest that certain regions and countries have the potential to reduce their
overall risk exposure along one or the other axis.

Fig
ure 4: E

xp
o

sure o
f 160 C

o
untries to

 24 G
lo

b
al R

isks

So
u

rce: Z
u

rich
 Fin

an
cial Services, 2008
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1P
ension

and
healthcare

reform
is

exam
ined

in
a

recent
W

orld
E

conom
ic

Forum
study

entitled
Financing

D
em

ographic
S

hifts:The
Future

ofP
ensions

and
H

ealthcare
in

a
R

apidly
A

geing
W

orld:S
cenarios

to
2030,W

orld
E

conom
ic

Forum
,2008.

A
crisis

in
an

interco
nnected

w
o

rld
O

ver
the

past
18

m
onths,a

crisis
that

began
in

a
sm

all
segm

ent
ofthe

U
S

housing
m

arket
evolved

into
a

global
credit

crisis
ofsystem

ic
proportions.A

fter
the

dem
ise

of
Lehm

an
B

rothers
and

the
near-collapse

ofA
IG

in
S

eptem
ber

2008,credit
m

arkets
becam

e
dysfunctional

and
capitalflow

s
that

had
already

slow
ed

ground
to

a
halt.A

s
globalbanks

continued
to

reduce
leverage,the

im
pact

ofthe
crisis

began
to

engulfhouseholds
and

businesses
around

the
w

orld.B
y

the
end

of2008,m
ost

advanced
econom

ies
w

ere
sim

ultaneously
in

recession
for

the
first

tim
e

since
W

orld
W

ar
II,reducing

grow
th

prospects
in

em
erging

m
arkets

due
to

low
er

dem
and

for
export

goods.A
s

a
consequence,globalgrow

th
is

expected
to

rem
ain

below
potentialin

2009
and

2010.

The
speed

at
w

hich
these

events
unfolded

w
as

unprecedented.In
G

lobalR
isks

2008,“panic”
w

as
identified

as
an

elem
ent

ofthe
anatom

y
ofa

system
ic

financialcrisis
that

in
this

case
exacerbated

pressure
on

asset
prices

and
induced

contagion
effects

to
the

rest
of

the
financialsystem

and
around

the
globe.In

this
sense,

2008
served

as
a

rem
inder

ofhow
the

w
orld

and
its

risks
are

highly
interconnected.C

ontagion
not

only
arises

through
linkages

in
trade

and
finance,but

also
through

the
often

com
plex

interaction
ofrisks

that
increases

uncertainty
and

renders
decisions

m
ore

difficult
(see

Figure
2,page

6
).

Increased
sho

rt-term
eco

no
m

ic
risks

and
fo

cus
o

n
the

lo
ng

term
A

s
discussed

in
the

last
tw

o
globalrisks

reports,the
collapse

ofasset
prices

m
arked

only
the

beginning
ofa

com
plex

chain
ofevents

that
exposed

num
erous

system
ic

vulnerabilities
and

triggered
other

risks
and

potentially
adverse

developm
ents.The

salient
risks

likely
to

affect
the

globaleconom
y

through
2009

include:

•
D

eterio
rating

fiscalp
o

sitio
ns.The

U
S

,U
nited

K
ingdom

,France,Italy,S
pain

and
A

ustralia
are

all
already

running
high

deficits.M
assive

governm
ent

spending
in

support
offinancialinstitutions

and
grow

th
are

threatening
to

w
orsen

fiscalpositions
that

are
already

precarious
in

m
any

countries.The
convergence

ofthis
decline

w
ith

rising
health

and
pension

costs
in

industrialized
econom

ies
due

to
dem

ographic
trends

w
illplace

further
fiscalpressure

on
governm

ents 1.

•
A

further
sig

nificant
red

uctio
n

in
C

hina’s
g

ro
w

th.
The

decline
in

export
dem

and
has

led
to

a
substantial

reduction
in

C
hina’s

overalleconom
ic

grow
th,

increasing
considerably

the
risk

ofa
hard

landing
that

w
ould

stress
the

financialsystem
and

could
generate

socialtensions
w

ithin
C

hina
and

beyond
as

other
econom

ies
face

sim
ilar

declines.O
ver

recent
years,

C
hina

built
up

nearly
U

S
$

2,000
billion

in
foreign

reserves
to

prevent
the

renm
inbiappreciating.A

lthough
starting

m
id-2007

C
hina

began
to

allow
a

m
oderate

appreciation,the
trend

reversed
tow

ards
the

end
of

2008
w

ith
the

rapid
rise

ofthe
U

S
dollar

relative
to

m
ost

other
currencies.

•
C

o
ntinued

d
ep

reciatio
n

o
f

asset
p

rices.A
lthough

globalequity
m

arkets
have

declined
on

average
by

m
ore

than
50%

in
a

very
short

tim
e,the

vicious
circle

betw
een

falling
asset

values,w
rite-dow

ns
and

attendant
pressure

on
the

capitalposition
offinancial

institutions
and

continued
deleveraging

appears
to

be
unbroken.This

vicious
circle

is
now

affecting
m

anufacturing,services
and

households
around

the
w

orld
and

the
credit

crunch
has

generated
a

substantialw
eakening

ofeconom
ic

activity
and

grow
ing

credit
losses.

•
D

eflatio
n

rep
laces

inflatio
n

as
a

key
co

ncern.
In

G
lobalR

isks
2008,the

im
pact

ofhigh
energy

and
food

prices
in

com
bination

w
ith

rapid
credit

grow
th

w
ere

strongly
linked

to
concerns

about
inflation.A

year
later,uncertainty

in
the

financialsector,falling
asset

prices,poor
credit

conditions,w
eak

dem
and

and
rising

unem
ploym

ent
could

create
a

deflationary
spiral.

H
ow

ever,the
short-term

risk
ofdeflation

m
ust

be
seen

in
the

context
ofa

long-term
inflation

risk
caused

by
the

large
m

onetary
stim

ulus
in

pursuit
offinancialand

econom
ic

stability
and

the
risk

posed
by

the
grow

ing
public

debt.E
conom

ic
history

is
littered

w
ith

periods
during

w
hich

governm
ents

reduced
their

debt
burden

through
inflation.
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* For a note on the tool behind this chart please see A

ppendix
2

C
o

untry E
xp

o
sure to

 A
sset B

ub
b

les and
 E

co
no

m
ic R

isks
B

efore the current global dow
nturn, it w

as often claim
ed that em

erging m
arkets had decoupled from

 advanced
econom

ies. It is clear, how
ever, that w

ith respect to cyclical changes, em
erging and advanced econom

ies continue to
be closely correlated; a fact that m

ay have been m
asked by years w

ithout sharp recessions. 

D
eveloping and em

erging m
arket countries are tightly clustered w

ith respect to econom
ic and asset bubble risks but

to different degrees. A
frican countries, for exam

ple, have relatively few
er financial and real assets, and thus low

er
exposure to asset bubbles. E

ven their overall exposure to econom
ic risks is sm

all, reflecting in part their lagging
integration into global m

arkets. 

In contrast, E
ast A

sia show
s high exposures to econom

ic and asset bubble risks; in fact, their overall exposure is very
sim

ilar to Japan and the U
S

. M
ost A

sian econom
ies are heavily exposed to a hard landing in C

hina. A
sia is also

subject to risks related to the price of oil, dollar fluctuations and a retrenchm
ent from

 globalization, w
ith the latter

being especially acute for the sm
all and open econom

ies of H
ong K

ong S
A

R
 and S

ingapore.

Fig
ure 5: C

o
untry E

xp
o

sure to
 A

sset B
ub

b
les and

 E
co

no
m

ic R
isks

So
u

rce: Z
u

rich
 Fin

an
cial Services, 2008
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B
ew

are o
f unintend

ed
 co

nseq
uences

The risks associated w
ith a decline in C

hina’s grow
th,

deteriorating fiscal positions and deflation illustrate the
need for forw

ard-looking policies. W
hile it is essential for

leaders to respond forcefully to the current financial
m

arket instability and the risk of a global recession, they
m

ust also be m
indful of the im

plications that today’s
decisions have in the long term

. R
isks related to

underinvestm
ent in infrastructure, for exam

ple, or the
degradation of natural resources and clim

ate change,
m

ay be low
 in the short term

, but these risks and
associated losses increase in a longer tim

e horizon. 

P
olicy-m

akers m
ust also consider the unintended

consequences arising from
 regulation and governm

ent
interventions. M

arket participants alw
ays react to

incentives and one can argue that the grow
th of

unregulated and highly leveraged investm
ent vehicles w

as
in som

e part due to m
arket participants’ activities

designed to avoid regulation that they perceived as
onerous. Indeed, this regulatory arbitrage added to the
opacity that m

ade it difficult to spot the extent of the
w

eaknesses in the system
. H

ence, future financial m
arket

regulation m
ust strike a fine balance betw

een fostering an
environm

ent conducive to innovation and reducing the
risk of system

ic failure. This calls inter alia for regulatory
m

easures that reduce pro-cyclicality and assign
accountability to reduce incentives for excessive risk
taking that can have disastrous results. 

G
overnm

ent interventions in support of the financial and
m

anufacturing sectors carry the risk of rew
arding failure

or propping up inefficient corporations and industries.
There is also an inherent risk of creating uneven playing
fields for com

panies excluded from
 access to

governm
ent funds. This tends to im

pede com
petition

am
ong locally and globally active corporations, w

hich w
ill

ultim
ately hurt consum

ers. If interventions are necessary,
then governm

ents should develop exit strategies by
setting firm

 m
ilestones for their duration and clear

conditions for the industries concerned.

Im
p

ro
ving

 risk m
anag

em
ent

The credit crisis has revealed glaring gaps in risk
m

anagem
ent. B

anks, for exam
ple, learned at their peril

that the underestim
ation of liquidity had created severe

system
ic risk. M

oreover, there w
as a significant lack of

clarity about the extent of risk exposure in each part of
the system

 and financial organizations w
ere not proactive

enough in seeking out that inform
ation. 

H
ow

ever, identifying and understanding individual risks is
not enough. R

isk m
anagem

ent m
ust also account for

interlinkages and rem
ote possibilities. Low

-probability,
high-severity events, such as the terrorist attacks of 9/11,
the A

sia tsunam
i of 2004 and the current global credit

crisis do happen. A
ll of these events w

ere considered
outside the norm

al distribution of experience and all
im

posed high hum
an and econom

ic costs, w
hich affect

people, regions and industries that are often quite far
rem

oved from
 the epicentre of the catastrophe. 

B
ut this should be no reason for paralysis. R

isk
m

anagem
ent that considers extrem

e events, em
ploys

stress testing and calibrates quantitative approaches w
ith

inform
ed qualitative judgm

ents can m
ake a difference.

Today’s arsenal of tools is im
pressive. B

ut m
odels have

their lim
its and decision-m

akers need to be m
indful of the

assum
ptions, sensitivities and lim

itations of the m
odels

used in the analysis and anticipation of risk, and of their
ow

n inherent biases.



12
|G

lob
alR

isks
2009

H
um

an
risk

perception
and

behaviour
have

been
scrutinized

by
econom

ists,psychologists
and

neuroscientists
in

recent
years.A

s
a

m
ore

recent
interdisciplinary

subject,behaviouraleconom
ics

is
still

developing
and

its
policy

im
plications

are
only

beginning
to

be
understood.H

ow
ever,basic

elem
ents

are
com

ing
m

ore
clearly

into
focus.R

isk
perception

is
one

such
elem

ent.W
hen

faced
w

ith
risks,hum

ans
often

respond
in

w
ays

that
are

deeply
rooted

in
their

physiologicaland
neurologicalm

ake-up.Fear,doubt,fight
or

flight
are

all
em

otions
and

responses
that

lim
it

our
capacity

for
rationaldecision-m

aking.Fear
ofloss

is
an

exam
ple

of
one

type
ofrisk

behaviour.In
m

any
different

experim
ents,

research
has

found
that

people
exhibit

loss
aversion

by
avoiding

short-term
expenditures,even

though
they

could
actually

result
in

significant
long-term

gains.M
ore

specifically,people
often

m
iss

an
opportunity

to
m

itigate
risks

by
not

acting
w

ith
a

long-term
perspective

and
by

not
taking

interdependencies
into

account.

A
n

exam
p

le
fro

m
d

isaster
m

itig
atio

n
D

isaster
preparedness

and
response

planning
is

a
good

exam
ple

ofhow
people

failto
take

sufficient
action

even
though

they
know

they
are

exposed
to

a
serious

risk.
P

roperty
ow

ners,lenders,investors
and

governm
ent

agencies
often

ignore
w

orst-case
scenarios

and
do

not
invest

adequately
in

infrastructure
or

enforce
regulations

designed
to

reduce
the

risk
ofcatastrophes

and
accidents.

H
ow

can
one

explain
this

behaviour?
P

art
ofthe

response
is

that
people

rarely
look

at
probability

estim
ates

in
choosing

betw
een

alternatives
and

tend
to

ignore
risks

w
ith

perceived
likelihoods

falling
below

som
e

threshold
ofconcern.For

instance,despite
the

first
terrorist

attack
against

the
W

orld
Trade

C
enter

in
1993

w
hich

cost
insurers

severalhundred
m

illion
dollars,

terrorism
risk

continued
to

be
included

as
an

unnam
ed

perilin
m

ost
U

S
com

m
ercialinsurance

policies.W
hen

the
9/11

attacks
occurred,insurers

and
reinsurers

from
allover

the
w

orld
had

to
pay

U
S

$
35

billion
ofinsured

losses.

There
is

another
reason

w
hy

m
any

people
do

not
act

untilafter
a

crisis
has

occurred.Individuals
and

corporations
have

short
tim

e
horizons

w
hen

planning
for

the
future

so
they

m
ay

not
fully

w
eigh

the
long-term

benefits
ofinvesting

today
in

loss
reduction

m
easures

that
could

benefit
them

in
the

future.The
upfront

costs
ofm

itigation
loom

disproportionately
large

relative
to

the
delayed

expected
benefits

over
tim

e.A
pplied

to
businesses,short-term

horizons
can

translate
into

a
N

IM
TO

F
perspective

(N
ot

in
M

y
Term

ofO
ffice).In

other
w

ords,ifa
m

ajor
crisis

occurs
everyone

hopes
it

is
not

on
their

w
atch.

O
verco

m
ing

m
yo

p
ia:thinking

ahead
O

ne
w

ay
to

overcom
e

the
behaviouralbiases

caused
by

m
yopia

and
m

isperception
ofrisk

is
to

change
the

decision
tim

e
fram

e
in

w
hich

risk
inform

ation
is

presented.For
exam

ple,recent
research

2
show

s
the

im
portance

ofrefram
ing

the
probability

dim
ension

so
that

people
pay

attention
to

the
consequences

ofan
event.R

ather
than

specifying
that

the
chance

ofa
disaster

occurring
next

year
is

greater
than

1
in

100,
experts

could
indicate

that
the

chances
ofa

disaster
occurring

in
the

next
25

years
exceeds

1
in

5.These
tw

o
probabilities

are
identicalexcept

that
the

tim
e

horizon
has

been
stretched

to
obtain

the
latter

figure.E
m

pirical
studies

have
show

n
that

people
are

m
uch

m
ore

likely
to

overcom
e

their
risk

m
isperception

and
to

consider
undertaking

protective
m

easures
w

hen
they

focus
on

a
probability

ofgreater
than

1
in

5
over

25
years

rather
than

1
in

100
next

year
because

the
lon

ger
tim

e
horizon

is
above

their
threshold

levelofconcern.

S
o

how
m

ight
this

concept
be

applied
to

encourage
long-term

thinking?
O

ne
proposalin

the
context

of
catastrophe

risk
financing

is
to

m
ove

from
the

usualone-
year

contracts
tow

ards
the

developm
ent

oflonger
term

contracts.S
im

ilar
strategies

m
ay

also
be

appropriate
to

encourage
longer

term
thinking

in
other

areas.For
exam

ple,the
standard

annualbonus
system

im
plem

ented
by

m
any

organizations
could

be
m

odified
so

that
a

m
ore

significant
portion

ofm
anagers’

rem
uneration

packages
are

contingent
on

m
ulti-year

perform
ance

rather
than

on
just

the
past

12
m

onths.
This

m
ight

induce
m

anagers
to

consider
m

ore
system

atically
the

potentialconsequences
oftheir

im
m

ediate
actions

in
the

long
run

and
to

pay
m

ore
attention

to
w

orst-case
scenarios

rather
than

hoping
that

they
w

illnot
occur

by
the

end
ofthe

current
year.

Furtherm
ore,given

the
interconnectedness

ofthe
w

orld
today,actions

taken
in

one
part

ofthe
w

orld
can

have
ripple

effects
thousands

ofm
iles

aw
ay

and
m

onths
and

years
after

these
decisions

have
been

m
ade.Innovative

strategies
w

illbe
crucialto

help
businesses

and
individuals

focus
on

the
long

term
and

to
m

ove
beyond

“it
cannot

happen
to

us”
to

“w
hat

ifit
occurs”

–
a

m
entality

better
suited

to
the

current
clim

ate
of

interdependent
globalrisks.

T
he

Im
p

licatio
ns

o
f

R
isk

M
yo

p
ia

and
M

isp
ercep

tio
n

2H
ow

ard
K
unreuther

“P
rotective

D
ecisions:Fear

or
P
rudence”

in
W
harton

on
M
aking

D
ecisions

(S
tephen

J.H
och

and
H
ow

ard
C
.K

unreuther
ed),W

iley
2001

http://opim
.w
harton.upenn.edu/risk/dow

nloads/01-41-H
K
.pdf
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2008 saw
 com

m
odity prices fall sharply from

 historic
highs. The price of crude oil (W

TI) declined from
 a peak

of U
S

$ 147 a barrel in m
id-July 2008 to below

 U
S

$
50 in

D
ecem

ber
2008. O

ther com
m

odities experienced sim
ilar

declines. B
etw

een M
arch 2008 and A

ugust 2008, steel
fell by 68%

, w
heat by 67%

 and ethylene by 50%
.This

boom
 and bust further highlighted just how

 exposed
m

any econom
ies and industries are to the im

pact of
com

m
odity prices. P

roducing nations have seen their
grow

th prospects deteriorate, increasing their
vulnerability to other risks. From

 a corporate perspective,
it underlined the need for new

 approaches to m
anaging

both price levels and volatility patterns.

H
eavy com

m
odity users are now

 facing a new
 paradigm

w
here reduced prices but higher volatility is not

necessarily giving the expected econom
ic benefit. A

 new
phenom

enon has em
erged w

hereby reduced price levels
should support increased industrial activity;how

ever, the
higher price volatility adds m

ore uncertainty and,
therefore, potentially reduces econom

ic activity. W
hile,

until recently,com
m

odity/raw
 m

aterial users had to
m

anage m
argin com

pression as a consequence of
increasing com

m
odity prices, the pressure has now

shifted to the supply side. P
roducers are now

 suffering
from

 both a drop in com
m

odity prices and reduced
dem

and. B
oth m

arket situations im
pose particular

m
anagem

ent challenges beyond pure financial hedging
for both the dem

and and supply side. Throughout the
high price period, businesses found it difficult to secure
supply, achieve price certainty and, ultim

ately, pass the
increased costs on to custom

ers. The prospect for 2009
m

eans that heavy com
m

odity users are seeking to adapt
to a new

 context and to reflect the low
er price/higher

volatility situation in their com
m

odity risk m
anagem

ent
approach.

C
orporate com

m
odity risk m

anagem
ent clearly needs to

be m
ore responsive to changing price levels and higher

than expected volatility. For m
ost com

m
odity users this

m
eans a fundam

ental reassessm
ent of their hedging

objectives over a longer period of tim
e; the incorporation

of uncertainty in price and volatility forecasts; a better
understanding of exposures;and finding a m

ore
sophisticated w

ay of assessing the range of hedging
tools and approaches available to m

anage the
cashflow

/earnings volatility. In other sectors, such as
energy and m

etals, these tools are already an integral
part of industry best practice but previously less-
exposed sectors, such as chem

icals and fast-m
oving

consum
ers goods, are now

 looking at these tools.

The aim
 is to have a clear understanding of net

exposure, w
hich is often a com

bination of a num
ber of

transactions including foreign exchange com
ponents.

C
om

m
odity price risk m

anagem
ent tools involve a range

of financial instrum
ents, physical contracts and the

pricing m
echanism

 for the sales contract. For a num
ber

of com
m

odities, proxy hedges (using a hedging w
ith a

different com
m

odity than the underlying exposure) are
deployed due to the lack of liquid hedging m

arkets. In
these circum

stances, the basis risk needs to be
quantified and m

onitored.

In m
aking these hedging decisions, com

panies are using
a num

ber of m
etrics and sophisticated optim

ization tools
that allow

 com
panies to determ

ine their risk appetite and
evaluate hedging strategies accordingly. H

ow
ever, to

im
plem

ent these approaches com
panies need to

im
prove the transparency of their exposures and include

a cross section of functions such as procurem
ent, sales,

treasury and controlling to ensure alignm
ent and

coordination of actions.

H
ed

g
ing

 C
o

m
m

o
d

ities R
isk: Lesso

ns Learned

Fig
ure 6: C

o
m

m
o

d
ity P

rice V
o

latility 

S
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, graph courtesy of O

liver W
ym

an (M
M
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A
d

d
ressing

 g
o

vernance g
ap

s and
 avo

id
ing

reg
ulato

ry o
verreactio

n
The financial crisis has underscored the need for policy
responses that account for the global nature of crises. It
has revealed the lim

its of the current financial
architecture, show

n the inadequacy of early w
arning

system
s, and exposed deficiencies in the coordination

am
ong policy-m

akers, regulators and supervisors. A
t

national level, the financial crisis also exposed the lim
its of

supervision that is geared only to local entities and
neglects the system

ic im
plications of financial institutions

w
ith global reach. There can be little doubt that global

governance and the institutions charged to develop the
fram

ew
orks and carry out such governance should be

strengthened. 

H
ow

ever, this is easier said than done. The historic
developm

ent of different legal system
s, to point to just

one difficulty, virtually ensures that regulatory authority w
ill

continue to reside prim
arily w

ith national bodies. H
ence,

the financial architecture of the near future should focus
on setting broad standards for coordination and
cooperation am

ong regulators that im
prove the

surveillance of econom
ic and financial activities and

support the im
plem

entation of corrective m
easures.

R
egulation can help create a clim

ate of confidence,
stability and certainty that prom

otes innovation, grow
th

and com
petitiveness. H

ow
ever,poorly designed or

im
plem

ented regulation can also drive up the cost of
doing business, operate as a barrier to trade and capital
flow

s or sim
ply shift risk into less regulated parts of the

system
. O

ne extrem
e, but plausible,scenario that should

be considered is a regulatory overreaction to the recent
crisis w

hich increases transaction and com
pliance costs

w
hile ultim

ately proving ineffective in the face of the “next”
crisis

3. P
olicy-m

akers and regulators m
ust be careful to

w
eigh the costs and consequences of regulatory shifts to

ensure that they produce a net benefit in term
s of both

system
 efficiency and stability. From

 the corporate
perspective, the current uncertainty about the extent of
the changes that m

ay happen over 2009 is difficult to
m

anage. The changes need to be m
easured but to

reduce uncertainty they m
ust be com

m
unicated sw

iftly to
allow

 business to track them
 across their m

arkets and
take the necessary actions.

The “5i” fram
ew

ork based on insight, inform
ation,

incentives, investm
ent and institutions discussed in

G
lobal R

isks 2007
can also be applied to analyse the

global credit crisis. It can help us to identify the risks,
assess their interaction and design m

itigation activities. 

•
Insig

ht: Financial innovation appeared to increase the
financial system

’s efficiency by spreading risks to a
w

ide spectrum
 of m

arket participants. H
ow

ever, the
failure to cut through the opaqueness of m

any
structured products and assess the m

ultilayered
leverage pyram

id created system
ic risk. H

ence,
forw

ard-looking risk m
anagem

ent m
ust identify

interlinkages and account for low
 probability/high

severity events. 

•
Info

rm
atio

n
: Financial m

arkets m
ust alw

ays cope
w

ith im
perfect inform

ation and m
oral hazard.

Transparency is the antidote to rem
edy deficiencies

arising from
 the asym

m
etric distribution of inform

ation.
The grow

th of the credit bubble can be partly traced
back to the fact that investors w

ere in the dark about
the m

agnitude of liabilities accum
ulated in structured

investm
ent vehicles due to their com

plexity and that
they w

ere not covered by the consolidated reporting
of banks and broker-dealer institutions. 

•
Incentives: M

arket participants respond to econom
ic

incentives. The separation of risk origination and risk
ow

nership w
ithin the originate-to-distribute (O

TD
)

business m
odel introduced by banks over the last 30

years led to a lack in due diligence and accountability. 

•
Investm

ent: Financial m
arkets depend on structures

that support the flow
 of inform

ation and the tim
ely

settlem
ent of trades. C

redit default sw
aps, for

exam
ple, w

ere and continue to be traded over the
counter only and the settlem

ent of contracts used to
take w

eeks (now
 days). H

ence, creating a central
clearing facility for credit derivatives and enabling them
to be traded on regulated exchanges w

ould help
im

prove the m
arket structure and reduce both

settlem
ent and system

ic risk. 

•
Institutio

ns: The global credit crisis dem
onstrated a

m
ajor governance gap and the need to im

prove
prudential oversight and regulation. Financial m

arket
stability is a public good,and globalized financial
m

arkets require a globally coordinated effort to create
and m

aintain this public good. The financial
architecture of the future m

ust have an elem
ent that

transcends national borders. To ensure success its
institutions should include broad representation in rule-
m

aking bodies, m
acro prudential surveillance and

have agreed procedures for system
atic enforcem

ent.

T
he G

lo
b

al R
isks 5i Fram

ew
o

rk A
p

p
lied

 to
 the C

red
it C

risis

3This topic is discussed in greater depth in the W
orld Econom

ic Foum
 W

orld S
cenarios S

eries report The N
ew

 Financial
A

rchitecture: S
cenarios to 2020, W

orld Econom
ic Forum

 2009
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G
eo

p
o

litical risks and
 o

il d
ep

end
ency

B
y focusing on the geopolitical dim

ension (com
prising risks of terrorism

, interstate w
ars, state failure and transnational

crim
e) and oil price risk, the follow

ing graph illustrates the interaction betw
een tw

o classes of risks that are usually
considered to be S

iam
ese tw

ins. Three points em
erge.

•
First, oil-producing and oil-consum

ing countries form
 tw

o very distinct and separate clusters.
•

S
econd, oil producers are exposed to geopolitical risks in varying degrees, w

ith N
orw

ay on the low
 end and Iraq on

the high end of that particular risk spectrum
. M

exico and G
reat B

ritain, although oil producers too, are set apart
and m

uch closer to the oil-consum
ing countries of E

urope.
•

Third, it is w
orthw

hile noting that H
ong K

ong S
A

R
 and S

ingapore are both clustered w
ith the E

uropean countries
instead of w

ith their geographic neighbours in E
ast A

sia. They dem
onstrate a low

er exposure to geopolitical risk,
w

hile m
aintaining a relatively high exposure to a rising oil price.

The analysis points to broad scope for collective action. H
igh oil dependency exposes consum

er countries indirectly
to geopolitical risk. A

dvanced econom
ies in particular are show

n to have a pow
erful incentive to reduce their oil

consum
ption not only for environm

ental reasons (to cut carbon em
issions), but also for reduction of their indirect

exposure to geopolitical risk. 

Fig
ure 7: G

eo
p

o
litical risks and

 o
il d

ep
end

ency

So
u

rce: Z
u

rich
 Fin

an
cial Services, 2008
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D
em

o
g

rap
hics, reso

urces and
 clim

ate chang
e

D
espite a slow

dow
n in the rate of global population

grow
th,the w

orld’s population is still grow
ing and

expected to peak at 9 billion people in 2050, up from
6.6 billion in 2006. The past decades have seen
urbanization accelerate to the point w

here over half the
w

orld’s population now
 live in cities, a trend that is

expected to continue. These shifts are placing greater
pressure on resources and are contributing directly and
indirectly to the rising em

issions linked to clim
ate change

and the resulting consequences for the environm
ent. 

M
ore intensive agricultural m

ethods, greater
industrialization and grow

ing energy needs, urbanization
and rising incom

es in em
erging econom

ies are already
sources of pressure on w

ater resources. G
lobally,

agriculture accounts for 69%
 of all renew

able w
ater

consum
ption, industry for 23%

 and dom
estic use for

8%
. The push to im

prove agricultural productivity in a
num

ber of countries w
ill drive w

ater consum
ption higher.

The flipside is that the focus on increasing agricultural

production,through w
hat is often referred to as a

“second green revolution”, could also be used as an
opportunity to introduce m

ore w
ater-efficient irrigation

techniques and drought-resistant crops that require less
w

ater. N
onetheless, as the global population grow

s, and
w

ater dem
and increases, the interest in fertile, w

ater-rich
land w

ill rise. This w
ill be com

pounded by shifting rainfall
and drought patterns due to clim

ate change. Farm
ers

from
 E

urope to S
outh-E

ast A
sia and A

ustralia are
already having to m

anage their crops and w
ater

differently as droughts are prolonged, or m
onsoons are

heavier but shorter in duration. 

C
o

m
p

etitio
n fo

r land
 and

 w
ater

This dem
and on, and for, fertile land for food production

and associated w
ater resources is prom

pting som
e

countries to take action to secure access to w
ater both

w
ithin and beyond their borders. C

ountries such as
S

audi A
rabia and C

hina have already m
ade significant

investm
ents in infrastructure and agricultural productivity

to access land for food supplies in K
azakhstan and

Fig
ure 8: W

ater: at the N
exus o

f M
any R

isks

S
ource: W

orld E
conom

ic Forum
 2009
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M
ozam

bique respectively. These agreem
ents m

ay be the
first of m

any, w
here countries and corporations lock

in
their access to arable land and w

ater supply to fulfil a
strategic need or for w

hich they see a future m
arket.

C
hina’s arable land availability is decreasing due to soil

erosion, pollution and urbanization. G
iven its very lim

ited
fresh w

ater resources,S
audi A

rabia has strategically
chosen to use its w

ater resources for household rather
than agricultural use. In N

ovem
ber 2008, S

outh K
orea

announced that it had taken a 99-year lease on half the
arable land in M

adagascar in return for em
ploying local

labour and building road and storage infrastructure. 

P
rivate com

panies have also entered this arena, in
particular for w

ater. W
ater has becom

e an alternative
asset class. P

rivate com
panies in the U

S
 and Turkey

have already begun to operate or explore the possibility
of pipelines transporting w

ater over long
distances to

service dem
and in w

ater-poor areas. H
edge funds have

purchased rights to glaciers in S
candinavia. 

R
eso

urce risks and
 instab

ility
W

hat do these new
 arrangem

ents m
ean for international

relations? The past few
 years have seen a num

ber of
agreem

ents betw
een resource-rich, cash-poor countries

w
ith cash-rich, high-grow

th nations. O
ften tied to

infrastructure and capacity building, these agreem
ents

provide benefits in the short
term

 but m
ay prove

unsustainable over the long
term

 in term
s of

environm
ental and societal considerations. Land rights

are already a frequent source of tension betw
een people

and state,and am
ong political factions. O

ver tim
e, as

the effects of clim
ate change on both w

ater and land
availability becom

e apparent, the rising dem
and for food

and the pressures on land use for industrial and
residential purposes could trigger intra-state or even
interstate tensions as sovereignty or contractual issues
arise. 

T
he linked

 d
em

and
 fo

r energ
y and

 w
ater

W
hile the focus on w

ater for biofuels captured public
attention, w

ater is in fact crucial to a range of
conventional and alternative energy and pow

er
generation solutions. The com

bination of a need to m
eet

longer
term

 increases in energy dem
and and to find

“cleaner” alternatives to oil and coal m
ay in fact drive us

tow
ards m

ore w
ater-intensive energy paths. W

ater is
used in the extraction of oil and coal m

ining,in refining,

for biofuels,in pow
er plants for cooling, for therm

al-
electric form

s of electricity generation and in nuclear
pow

er plants. The w
ater used in these processes is not

necessarily w
asted, m

any are closed loop system
s but it

is required in large quantities and in som
e cases it is

returned to natural w
ater areas at a higher tem

perature
w

hich can cause pollution from
 algae and dam

age to
m

arine life. 

D
em

and for energy and w
ater are tightly interrelated,

w
ith w

ater critical to energy generation and supply and
w

ater supply dependent upon energy for pum
ping,

treatm
ent, distribution, heating and w

aste treatm
ent. O

n
average, 50%

 of the costs associated w
ith w

ater supply
are related to energy. A

ccording to a 2008 O
E

C
D

 report,
just 2.8 billion people (44%

 of the w
orld’s population)

currently live in high w
ater stress areas but this w

ill rise
to 3.9 billion by 2030 (50%

 the global population) if
better w

ater policies are not im
plem

ented. E
nergy

dem
and is also set to rise according to the International

E
nergy A

gency’s latest W
orld Energy O

utlook
estim

ates,
and global dem

and w
ill increase by 45%

, w
ith 30%

 of
this rise com

ing from
 coal-fired plants.

Investing
 to

 m
itig

ate clim
ate chang

e risks
The current financial crisis underlines how

 im
portant it is

to see risks in the context of a w
ider system

 and to
understand w

here vulnerabilities lie. N
ow

 is an
opportune tim

e for industries and governm
ents to

consider the risks related to resources and clim
ate

change,and w
hat they could im

ply for them
 in the

future. A
t the national level, governm

ents should be
considering policies that encourage efficient resource
m

anagem
ent, especially for energy and w

ater and that
prom

ote investm
ent in this direction. G

overnm
ents m

ust
be long

term
 in their thinking about how

 their regulatory
regim

es need to develop and how
 they should invest in

infrastructure, w
hich w

ill be one of the key areas w
hen it

com
es to long-term

 sustainable resource m
anagem

ent.

S
ustainab

le reso
urce m

anag
em

ent and
infrastructure investm

ent
A

s this report exam
ines in the section on the financial

crisis and global risks, governm
ents in both developed

and developing econom
ies are facing tighter fiscal

conditions due to the econom
ic dow

nturn. Likew
ise, the

financial crisis has dram
atically reduced confidence and

m
ade access to capital difficult. The U

S
 alone requires
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an estim
ated U

S
$

1.3 trillion in investm
ent to address

ageing infrastructure: the E
nvironm

ental P
rotection

A
gency says there is a gap of betw

een U
S

$
300 billion

and U
S

$
500 billion alone for w

aste w
ater infrastructure.

In N
ovem

ber 2008, C
hina announced a U

S
$

586 billion
package, m

ost of w
hich w

ill go into infrastructure over
the next tw

o years. O
ver recent years, C

hina’s
infrastructure spending has averaged 9%

 of its G
D

P.
India’s public spending on infrastructure has historically
represented 3.5%

 of G
D

P
;it plans to increase this

am
ount to 8%

 in 2012. W
orldw

ide it is estim
ated that

the global econom
y needs about U

S
$

5 trillion for
infrastructure over the next five years alone – ranging
from

 transport netw
orks to sanitation and pow

er – just
to m

aintain the quality of the existing infrastructure
netw

ork and m
eet rising dem

and. 

Today’s infrastructure investm
ent choices are key, as

they represent a huge opportunity to spend on projects
that w

ill result in better, long-term
 resource m

anagem
ent

– from
 technology and plant choices to reduce

em
issions and w

aste, to transport and building
developm

ent that w
ill be m

ore energy and land efficient.
A

 lack of investm
ent now

 or investm
ent in unsustainable

areas w
ill result in further costs through clim

ate change,
poor living conditions in crow

ded cities and, ultim
ately,

w
ill be a drag on future grow

th. G
overnm

ents w
ill need

to spend effectively but they w
ill also need to im

plem
ent

policies that encourage investors to understand the risks
and take a long-term

 view
. 

Fig
ure 9: Infrastructure: A

n Investm
ent in R

isk M
itig

atio
n 

S
ource: W

orld E
conom

ic Forum
 2009
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2009 is a critical year for international clim
ate change

issues. B
y year-end the countries at the C

openhagen
conference, w

hich is a follow
-up to the U

nited N
ations

Fram
ew

ork C
onvention on C

lim
ate C

hange (U
N

FC
C

C
)

K
yoto P

rotocol, m
ust agree to a new

 protocol to ensure
that international efforts to reduce global greenhouse gas
em

issions continue beyond 2012. R
ecent studies

indicate clim
ate change is occurring faster than

expected. W
ithout resolute action w

e could face
irreversible changes to the clim

ate. There is pressure on
the discussions in C

openhagen to produce a concrete
result – a fram

ew
ork far m

ore com
prehensive, long term

and am
bitious than the K

yoto P
rotocol, ironically at a

tim
e w

hen the w
orld econom

y is entering a m
ajor

econom
ic slow

dow
n. 

The four cornerstone issues that the 2009 clim
ate

negotiations need to address are discussed below
:

1.
A

 lo
ng

-term
 g

lo
b

al g
o

al fo
r em

issio
n red

uctio
n

There is a need for an agreed global goal for em
ission

reductions by 2050 in the range of 50-80%
, com

pared
to 1990 levels. G

reenhouse gas em
issions are an

expression of the m
arket’s econom

ic failure to
adequately value a public good – the clim

ate. To solve
this m

arket failure a com
bination of state-defined

conditions, caps, incentives and standards w
ill be

necessary to give em
issions a price and to rew

ard
em

ission reduction m
easures.

2.
E

nhanced
 natio

nal/internatio
nal actio

n o
n

m
itig

atio
n

Leaders from
 developed countries w

ill be under pressure
to provide clear targets, m

ilestones and a strategy as to
how

 the w
orld econom

y can progress to a low
 carbon

future.  A
ll countries signing the U

N
FC

C
C

 w
ill need to

com
m

it to a level of carbon em
issions by a specific date.

D
eveloping nations m

ust be a part of the solution, co-
operating w

ith m
eeting the targets, but also allow

ed to
achieve their econom

ic developm
ent goals. 

3.
E

nhanced
 actio

n o
n ad

ap
tatio

n
If em

issions continue to rise at the rate of the past 30
years, atm

ospheric concentrations w
ill increase to

700ppm
 or m

ore, corresponding to global average
tem

peratures of +
6°C

 or m
ore by 2050

(Intergovernm
ental P

anel on C
lim

ate C
hange (IP

C
C

)
2007 4th report; W

orld E
nergy O

utlook, International
E

nergy A
gency 2008). E

ven if w
e stopped em

itting
greenhouse gases altogether, the effects of global
w

arm
ing are now

 unavoidable. For these reasons,
societies w

ill need to adapt to the unavoidable
consequences of clim

ate change. 

Im
portantly, it is developing nations w

ho face the w
orst

consequences because they are m
ore vulnerable to the

physical effects of clim
ate change than developed

nations, due to their lim
ited institutional fram

ew
orks and

financial adaptive capacities: 
•

In A
frica alone, 75-250 m

illion people w
ill be

exposed to w
ater stress by 2020 (IP

C
C

 4 th
report).

The area suitable for agriculture w
ill decrease and

reductions in yields could am
ount to 50%

 by 2020. 
•

Tow
ards the end of the 21st century, projected sea-

level rise and storm
s w

ill affect low
-lying coastal

areas w
ith large populations potentially triggering

m
igration of people. 

•
W

eather-related disasters disproportionately affect
the agricultural sector in least developed countries
(subsistence farm

ing) w
here m

ost farm
ers have only

lim
ited access to financial m

eans such as m
icro-

credit and insurance solutions. 

4.
E

nhanced
 actio

n o
n techno

lo
g

y d
evelo

p
m

ent
and

 transfer
The U

N
FC

C
C

 estim
ates that 85%

 of the capital required
for low

 carbon investm
ents needs to com

e from
 private

sources. A
djusting public policies to stim

ulate private
investm

ents, technology developm
ent and adaptation in

developing countries w
ill be vital. A

 m
ajor deal flow

 of
projects in both today’s realisable low

 carbon
technologies and tom

orrow
’s technologies (e.g. carbon

capture and storage, next generation photo-voltaics and
biofuels) w

ill be required. Financial and project
developm

ent expertise from
 the international private

sector w
ill need to partner w

ith governm
ents and

m
ultilateral developm

ent banks.

T
he R

o
ad

 to
 C

o
p

enhag
en: A

n U
p

d
ate

Fig
ure 10: T

he C
o

st o
f N

atural C
atastro

p
hes

S
ource: S

w
iss R

e, E
conom

ic R
esearch &

 C
onsulting
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In 2008, national energy security w
as challenged from

m
any different directions. Infrastructure has been

dam
aged by extrem

e w
eather events, for exam

ple
during tropical storm

 G
ustav in the G

ulf of M
exico.

C
ountries such as France and S

lovenia have had to
close nuclear plants for safety reasons. C

lim
ate policies

have toughened, oil and gas prices have been highly
volatile,and geopolitical tensions have led to the
tem

porary closure of gas pipelines and heightened
resource nationalism

. The approval and delivery of new
pow

er plants have faced lengthy delays in m
any

countries and large-scale m
ergers and acquisitions

am
ong leading industry players have increased cross-

border ow
nership. The value of global energy-related

m
ergers and acquisitions betw

een M
ay 2007 and the

last quarter of 2008 am
ounted to approxim

ately U
S

$
500 billion.

P
olicy-m

akers and industry players are struggling to
assess the m

any investm
ent options open to them

 in the
light of grow

ing energy dem
and, com

m
itm

ents to reduce
carbon em

issions, deteriorating infrastructure and the
depletion of fossil fuel resources. The scale of investm

ent
is high (according to the IM

F’s W
orld Econom

ic O
utlook,

betw
een 2007 and 2030 the new

 expenditure required
to update and expand global energy infrastructure alone
am

ounts to U
S

$
26.3 trillion), the tim

e
fram

es are long
and the technological choices require significant trade-
offs. D

ecisions can be piecem
eal and often lack the

coherence, vision and follow
-through that give

confidence to all parties.

In this context it is helpful to conceptualize energy
security as having four objectives: 

•
A

uto
no

m
y: energy supply that is w

ithin the control of
a country and is not vulnerable to disruption by
external agents

•
R

eliab
ility: energy distribution that is safe and secure

in both the short and long term
 and m

eets dem
and

w
ithout interruption

•
A

ffo
rd

ab
ility: energy prices that are com

m
ensurate

w
ith the buying pow

er of dom
estic and business

consum
ers – at the sam

e tim
e this objective is,

how
ever, often difficult to achieve in a m

anner
consistent w

ith the final objective
•

S
ustainab

ility: energy use that is sufficient to support
a high quality of life but does not dam

age the
environm

ent to an unacceptable degree

This fram
ew

ork is useful for decision-m
akers not only to

analyse how
 their existing infrastructure and renew

al
plans m

atch up against the different objectives but also
to understand w

here their principal exposures lie. This is
the basis for a long-term

 strategy that not only provides
for a supply m

ix appropriate to national circum
stances

but also policies that w
ill im

prove productivity through
increased energy efficiency and dem

and reduction.
S

uch a strategy w
ill also need to anticipate the

system
atic disruption that m

ight be caused by
innovations such as the introduction of distributed
generation or the rapid uptake of plug-in electric
vehicles. 

E
ffective governance arrangem

ents as w
ell as strategic

vision are critical to underpinning decisions at both the
planning and im

plem
entation stages. P

olicy-m
akers and

other energy system
 players should therefore address

the follow
ing questions:

1.D
oes our energy policy fully dovetail w

ith our clim
ate

policy in term
s of its goals and m

easures?
2.A

re our regulatory and investm
ent incentives strong

enough to drive the developm
ent of optim

al supply
solutions, grid infrastructure renew

al, energy efficiency
m

easures adoption and new
 technology

developm
ent?

3.Is there a need to stream
line national regulations,

harm
onize international law

s and strengthen bilateral
trading agreem

ents? 
4.D

oes our engagem
ent w

ith the different stakeholder
groups enable us to deploy their different strengths to
turn the optim

al energy solutions into reality?

E
nerg

y S
ecurity: R

eco
nciling

 G
ro

w
th and

 S
ustainab

ility in Future
Infrastructure Investm

ent



4. G
lobal G

overnance: a K
ey to G

lobal S
tability

and S
ustainability

21
| G

lob
al R

isks 2009

The financial crisis exposed fundam
ental flaw

s in global
governance. In an historic m

eeting of countries
representing 90%

 of w
orld G

D
P, the G

20 sum
m

it held in
N

ovem
ber 2008 discussed w

ays to coordinate a
response and the need for a global, collaborative solution
to the financial crisis. Indeed, as governm

ents and
corporations face the im

m
ediate challenge of rekindling

grow
th, there is a risk that other challenges such as

clim
ate change, food security, poverty reduction,and

failing and unstable states are pushed dow
n the agenda,

perhaps increasing the severity of these risks in the long
run. P

ersistent governance gaps in m
any of these issues

w
ill only serve to exacerbate the related risks.

W
here are the g

ap
s?

W
hether in the econom

ic or security arena, m
ost of the

m
ultilateral institutions that operate today w

ere created in
the period follow

ing W
orld W

ar II. Their m
andates and

capacities w
ere not designed for the highly

interconnected, m
ulti-polar and, in m

any w
ays, m

ore
open w

orld of today. E
conom

ic and dem
ographic shifts

have not been reflected in either their governance or
decision-m

aking structures. E
qually, the shift in the roles

betw
een the public and private sectors has not been fully

taken on board. G
lobal risks know

 no borders and global
solutions are also beyond the realm

 of any one
governm

ent. Indeed, they w
ill require not only

intergovernm
ental collaboration but also public-private

collaboration. A
gain, existing governance structures w

ere
not built to capitalize on the com

bined strengths of
governm

ent, business and civil society. 

A
d

d
ressing

 g
lo

b
al risks thro

ug
h b

etter g
o

vernance
A

t the W
orld E

conom
ic Forum

’s inaugural S
um

m
it on the

G
lobal A

genda in D
ubai in N

ovem
ber 2008, the G

lobal
A

genda C
ouncil (G

A
C

) on G
lobal G

overnance m
ade

som
e recom

m
endations as to how

 to address
governance gaps. They included: fostering greater
com

m
itm

ent and new
 leadership on global issues;

developing fram
ew

orks to draw
 on expertise and to

generate debate and aw
areness; m

arrying public
authority and regulatory capacity w

ith incentives for the
private sector to innovate; reform

ing existing institutions,
specifically reform

ing the U
N

 S
ecurity C

ouncil; exploring
new

 m
echanism

s to provide necessary resources. 

Looking at the global risks tracked by the G
lobal R

isk
N

etw
ork for the past five years w

ith these
recom

m
endations in m

ind provides a gauge of how
 m

uch
m

ore can be done to im
prove governance. O

n clim
ate

change and resources, the picture is m
ixed. O

n the one
hand, the Intergovernm

ental P
anel on C

lim
ate C

hange

has advanced dialogue by encouraging debate am
ong

the scientific com
m

unity resulting in im
proved aw

areness
and a greater com

m
on understanding. O

n the other
hand, the K

yoto P
rotocol proved ineffective not only

because key governm
ents failed to engage but also

because it w
as unable to offer a fram

ew
ork

encom
passing incentives and adaptation. 

W
here better and m

ore innovative governance has show
n

results is in the area of global health risks. For H
IV

/A
ID

S
treatm

ent, The G
lobal Fund, a U

N
-backed public-private

structure has succeeded in m
aking antiretroviral drugs

m
ore easily available to populations at risk. The W

H
O

 has
developed an effective m

onitoring and inform
ation

netw
ork for pandem

ics that operates globally.The risk of
infectious disease rem

ains high but these exam
ples

illustrate that new
 form

s of governance can be effective
even for som

e of the m
ost borderless and tenacious of

global risks. 

O
n w

ater-related risks how
ever, there is currently little

oversight and shared understanding am
ong governm

ents
and business about not only environm

ental and security
but also econom

ic im
plications. In the absence of

fram
ew

orks that offer a com
m

on base for national and
regional dialogue and action around w

ater pricing,
sustainability and infrastructure, w

ater-related risks m
ay

go unaddressed. A
s discussed in the previous section,

w
ater scarcity and quality are highly connected to energy,

food and health risks. A
s a global good and

a global risk,
w

ater is perhaps an issue m
ost in need of global

governance for m
itigation. 

B
etter g

o
vernance to

 avo
id

 retrenchm
ent 

The spread of the financial crisis and the resulting global
dow

nturn has increased the risk of retrenchm
ent from

globalization in developed and especially in developing
econom

ies (as illustrated in Figure 11).

O
ver the past several decades, globalization has m

eant
countries and businesses building econom

ic and societal
ties across the w

orld, opening new
 m

arkets,providing
services, generating em

ploym
ent and reducing poverty.

This m
om

entum
 has raised hundreds of m

illions of
people out of poverty but m

ore progress is needed. A
global dow

nturn w
ill undoubtedly place greater pressures

on m
any econom

ies, developed and developing,but
retrenchm

ent, in the form
 of econom

ic protectionism
 or

unw
illingness to engage on clim

ate change, resource or
security issues, could create even greater pressures. N

ow
seem

s like an appropriate tim
e address governance gaps

and thus provide fram
ew

orks offering greater certainty to
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both governm
ents and business and that w

ill enable
solutions that w

ill benefit all.

C
lim

ate chang
e, natural catastro

p
hes and

g
eo

p
o

litical risk
N

inety per cent of all natural catastrophes are related to
w

eather and severe w
eather incidents have been on the

rise over the past decade. M
any of the catastrophes,

flash floods, droughts and tropical storm
s affect

developing countries far m
ore than developed countries.

The losses, both of life and earnings, that these
populations experience due to natural catastrophes, are
com

pounded by the fact that insurance penetration is low
in em

erging m
arkets. Thus their recovery is m

ore difficult.

H
ow

ever, even before the financial crisis, em
erging

econom
ies w

ere reluctant to accept the trade-off
betw

een econom
ic grow

th and the costs of containing
clim

ate change effects. N
ow

 that econom
ic grow

th is
slow

ing, the risk is that this trade-off becom
es even less

acceptable. D
eveloping nations in the regions that are

likely to suffer the m
ost from

 clim
ate change m

ay not only
see their grow

th and developm
ent im

paired, they m
ay

also have to m
anage rising tensions w

ith neighbouring
states as pollution levels and pressure on natural
resources rise. O

nce again, only globally coordinated and
nationally supported efforts w

ill be effective to address
the challenges related to clim

ate change, the
m

anagem
ent of scarce resources and geopolitical

tensions. 

Fig
ure 11: T

he R
isk o

f P
ro

tectio
nism

 in E
m

erg
ing

 M
arkets 

S
ource: W

orld E
conom

ic Forum
 2009

N
ode size:denotes severity

N
ode colours: red – econom

ics; dark green – geopolitics; light green – environm
ental; purple – technology; blue – society

Lines:line thickness denotes the strength of the interlinkage. The direction of a thicker line segm
ent indicates w

hen one risk is the stronger in the relationship. 

P
roxim

ity:the m
ap show

s risks that are tightly interlinked to m
any other risks as closer to one another.
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D
uring 2008, the W

orld E
conom

ic Forum
 form

ed 68
G

lobal A
genda C

ouncils (G
A

C
s) for the express purpose

of bringing experts and leaders together to capture
state-of-the-art know

ledge and propose solutions for the
m

ost crucial issues facing the w
orld today. The G

lobal
A

genda C
ouncil (G

A
C

) on M
itigation of N

atural D
isasters

focuses on strategies for reducing losses from
 events

that can have catastrophic global im
pacts. This C

ouncil
and a num

ber of other G
A

C
s agreed that there is a need

to develop innovative long-term
 strategies for coping

w
ith m

yopic behaviour by decision-m
akers and dealing

w
ith an increasingly interconnected w

orld. They suggest
the follow

ing principles for thinking about natural
catastrophes that lend them

selves to other areas of risk,
such as a technical accident or m

ajor terrorist attack:

P
rincip

le 1.A
ppreciate the im

portance of assessing
risks and characterizing uncertainties surrounding such
assessm

ents

P
rincip

le 2.R
ecognize the interdependencies

associated w
ith risks and the dynam

ic uncertainties that
result from

 these interdependencies

P
rincip

le 3.U
nderstand behavioural biases and

heuristics used by decision-m
akers, such as

m
isperceptions of probability, m

yopia and “the disaster
w

on’t happen to m
e” attitude in developing risk

m
anagem

ent strategies

P
rincip

le 4.A
ppreciate the long-term

 im
pact of

disasters on a area’s or country’s econom
y, politics,

culture and society

P
rincip

le 5.Im
plem

ent risk-based pricing of econom
ic

goods exposed to natural catastrophes and create
resiliency by considering m

easures that prevent and
m

itigate the risks of natural disasters and their social and
econom

ic im
pacts

P
rincip

le 6.D
eal w

ith trans-boundary risks by
developing strategies that transcend political boundaries

P
rincip

le 7.C
onsider inequalities w

ith respect to the
distribution and effects of natural disasters. W

here
possible, cooperative agreem

ents should be facilitated
so that those w

ith few
 resources are assisted by those

w
ith a greater capacity to help

P
rincip

le 8.D
evelop organizational leadership that is

prepared to anticipate the risks of large-scale natural
disasters and m

obilize the organization in the im
m

ediate
w

ake of a calam
ity

M
itig

ating
 the E

ffects o
f N

atural D
isasters
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The R
usso-G

eorgian conflict during the sum
m

er of 2008
w

as a rem
inder of how

 geopolitical events and security
considerations can suddenly expose a diverse set of
risks and interrelations, and how

 little effect existing
security institutions have. The conflict strained R

ussia’s
relations w

ith E
urope and its neighbours in C

entral A
sia,

raising the issue of energy security and dependence.
These concerns have been com

pounded by even m
ore

recent events as R
ussia again cut off the gas supply to

U
kraine as 2009 began.

To the fore am
ong the geopolitical risks tracked by the

G
lobal R

isk N
etw

ork over the past five years are the
Israel-P

alestine tensions, Iraq and A
fghanistan. A

s this
report w

as going to press, H
am

as, having called an end
to a six-m

onth cease fire, w
as sending rockets into Israel

and Israeli troops had entered G
aza follow

ing a w
eek-

long cam
paign of airstrikes. W

hile the situation on the
ground in Iraq m

ay have im
proved slightly, civilians and

m
ilitary personnel continue to be the target of terrorist

and insurgents attacks. B
ecause of this,reconstruction,

w
hich is so necessary to restoring social order and

econom
ic opportunity for the population, is advancing

painfully slow
ly. In A

fghanistan, despite N
ATO

’s ongoing
presence, the level of violence rem

ains high and the
situation along the A

fghan-P
akistan border is a source of

instability throughout the region and beyond. India
suffered a m

ajor terrorist event in M
um

bai. Though,
previous attacks have been equally severe in the term

s

of fatalities, the nature of this attack and the targets m
ay

signal the new
 direction for terrorism

 on the
subcontinent. G

iven this and the potential for instability in
P

akistan, w
ith its troubled borders w

ith A
fghanistan and

India, the w
orld m

ust rem
ain on the alert about events in

this region, dom
inated by tw

o nuclear pow
ers and, if

necessary,ready to act in an aligned m
anner.

In Latin A
m

erica, problem
s of violence, corruption and

political instability continue to plague parts of the
continent and uncertainty abounds on the
consequences of the political directions that have been
taken by several countries. O

n the A
frican continent,

S
om

alia, S
udan and Zim

babw
e have the unenviable

distinction of being the states “m
ost at risk of failure” as

they fill the top three positions of Foreign P
olicy’s

Failed
S

tates Index. A
nd recent events in the D

em
ocratic

R
epublic of C

ongo have resurrected the com
plications

betw
een tribal and national boundaries. 

Though periodic incidents bring these situations to the
fore from

 tim
e to tim

e, the
w

orld does have to bear the
hum

an and econom
ic losses from

 enduring conflicts.
Though

they can be considered as “local” in nature they
appear

on the risk landscape w
ith a relatively high

degree of potential severity. Their persistent non-
resolution m

eans that there is a perm
anent risk that

they spill over, causing greater loss of life and even
destabilizing other countries. These conflicts can affect
regions far beyond their borders

through
terrorism

,
sudden m

ovem
ents of refugees, ongoing illegal

m
igration and direct m

ilitary conflict. 

A
n O

verview
 o

f the G
eo

p
o

litical Land
scap

e
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In G
lobal R

isks 2008, principles of country risk
m

anagem
ent and the concept of a C

ountry R
isk O

fficer,
first introduced in 2007, w

ere explored. M
any of the

challenges facing international governance are sim
ilar:

broad range of risks, divergent incentives, m
ultiple

stakeholders and lim
ited resources. H

ow
ever, at a

country and international level, clear, transparent
inform

ation and an integrated, com
prehensive risk

assessm
ent are essential.

C
ountries are subject to a m

yriad of risks including
natural catastrophes, food safety, pandem

ics and
terrorism

. Their governm
ents are charged w

ith the
responsibility of m

aintaining critical infrastructure
consisting of w

ater, energy, transportation and
com

m
unication w

hile preserving lives and econom
ic

livelihoods under increasing budgetary pressure. D
espite

differences in organizational structures and risk priorities,
there are tw

o principles highlighted in G
lobal R

isks 2008

that governm
ents have applied in practice: integrated,

com
prehensive, long-term

 risk assessm
ent and

transparent, clear com
m

unication to all stakeholders.
W

hether through a com
m

ittee of an existing body or a
new

ly form
ed international institution, a com

prehensive
fram

ew
ork of risk assessm

ent, carefully evaluating

interconnectivity and interdependency, and clear
com

m
unication w

ith all stakeholders should be core
principles for risk m

anagem
ent on a global scale.

C
ountry R

isk O
fficers could serve as the focal point of

com
m

unication betw
een countries and w

ith international
bodies for risks of a global nature.

Integ
rated

, co
m

p
rehensive fram

ew
o

rk: A
s an

exam
ple, the governm

ent of S
ingapore has instituted a

“W
hole of G

overnm
ent –

Integrated R
isk M

anagem
ent”

(W
O

G
-IR

M
) fram

ew
ork to evaluate and prioritize risks in

a holistic m
anner and to help identify cross agency risks

that m
ay have fallen through gaps in the system

. A
s part

of the R
isk A

ssessm
ent and H

orizon program
m

e,
S

ingapore has even constructed scenarios for energy,
food security and clim

ate change illustrating the long-
term

, com
prehensive nature of their risk m

anagem
ent

fram
ew

ork. 

Transp
arent d

ata and
 clear co

m
m

unicatio
n o

f risks
to

 all stakeho
ld

ers: Japan’s relatively sm
all territory

(378,000 square km
) suffered 20%

 of the w
orld’s

earthquakes betw
een 1996 and 2005. S

eventy-five per
cent of Japan’s assets are concentrated in flood prone
areas. The C

entral D
isaster M

anagem
ent C

ouncil
(C

D
M

C
) of Japan is an inter-m

inisterial body established
to form

ulate and prom
ote a com

prehensive national
strategy for these and other risks. D

ata from
 the Japan

M
etereological S

ociety and local governm
ents,funnelled

through the C
D

M
C

,is used to clearly com
m

unicate risks
and response to its constituents. In addition, Japan
provides various risk m

aps to stakeholders as a risk
m

itigation m
easure.

B
etter R

isk M
anag

em
ent thro

ug
h B

etter G
o

vernance:
W

hat C
an W

e Learn fro
m

 B
est P

ractices in C
o

untry R
isk M

anag
em

ent?
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The areas of risk detailed in this report are inextricably
linked. W

hile they w
ill influence decisions and grow

th
over 2009, they also have longer term

 effects w
hose

exact shape and reach m
ay not be clear for several

years. For this reason, it is crucial for decision-m
akers to

take a step back and consider a bigger, broader picture
of the entire landscape of risks that extends both in tim

e
and in space, even w

hen they are under pressure to
resolve m

ore im
m

ediate problem
s. The risk landscape

explored here offers a fram
ew

ork for further discussion
that can be used by business leaders, risk experts and
policy-m

akers in their thinking about risk and m
itigation.

A
s this report points out, global risks can only be

effectively addressed if there is a com
m

on
understanding and a w

illingness to engage in dialogue
and action w

ith m
ultiple stakeholders internationally

across countries, industries and business sectors.

P
revious editions of the G

lobal R
isk report proposed the

creation of international coalitions of the w
illing or the

institution of a C
ountry R

isk O
fficer as possible

approaches to building effective cross-border m
itigation

strategies for global risks. A
t the local, corporate and

even national level, a great deal of w
ork is being done on

m
itigation, but building aw

areness around this w
ork and

scaling it up w
ith the appropriate exchange of

inform
ation, expertise, governance and m

anagem
ent

structures – either w
ithin existing institutions or in new

ones – requires a coordinated and concerted approach.
W

ithout this effort, ow
nership of risks w

ill rem
ain

fragm
ented and the challenges posed by increasing

levels of interconnectedness w
ill dam

pen prospects of
successful collaboration.

Throughout 2009, the G
lobal R

isk N
etw

ork w
ill continue

to w
ork w

ith its partners to leverage its unique platform
and netw

orks, explore existing and new
 m

itigation
possibilities and extend aw

areness of global risks using
the fram

ew
ork defined in the G

lobal R
isks report as a

basis for discussion. To this end, it w
ill draw

 upon the
W

orld E
conom

ic Forum
’s expertise in public-private

partnerships on global issues such as the environm
ent

and health, as w
ell as in com

petitiveness and scenario
building. The G

lobal R
isk N

etw
ork w

ill also explore
synergies w

ith the Forum
’s G

lobal A
genda C

ouncils and
use the Forum

’s regional platform
s to im

prove its
understanding of the geographic distribution of global
risks, and explore how

 different countries tackle risk at
the corporate and institutional level. W

ith the question of
global governance very m

uch to the fore of w
orld affairs,

it w
ill be im

portant to highlight that risk m
anagem

ent is
as im

portant for governm
ents as it is for businesses, and

that both of these stakeholders have m
uch to learn from

each other in this area.



A
ppendix 1: The R
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The 36 risks w
ere assessed in term

s of their likelihood and their severity. In addressing likelihood, actuarial principles w
ere applied w

here
sufficient data existed, though for certain risks only qualitative assessm

ents based on expert opinion are possible. In assessing severity,
tw

o indices w
ere considered: destruction of assets/econom

ic dam
age and hum

an lives lost. B
oth of these latter indices w

ere used,
resulting in separate analysis of risks by the tw

o types of severity, though for som
e risks the lives lost criteria w

as deem
ed inapplicable. It

should also be noted that although som
e risks by definition evolve over a longer term

 (e.g. clim
ate change) and others could happen in

the near term
 (e.g. oil price shock), the likelihood of all risks w

as evaluated w
ith a 10-year tim

e horizon. 

The G
lobal R

isks “barom
eter” below

 show
s how

 the qualitative 2009 assessm
ent (com

pleted in O
ctober 2008) of the likelihood and

severity of each risk com
pares w

ith the 2008 assessm
ent.

K
ey:

sam
e assessm

ent as last year

 
increase

 
d

ecrease

new
 risk

no
t ap

p
licab

le fo
r this risk

#
E

conom
ic R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

1
Food price volatility

Food prices peaked in m
id-2008. E

xpectations are that food prices
m

ay be m
ore volatile over the com

ing years.

2
O

il and gas price spike

In the short term
, slow

ing global dem
and and fears of a further drop

in global grow
th m

eans the outlook for price spikes over the next 12
m

onths is unlikely despite the O
P

E
C

 in production in D
ecem

ber
2008. The long-term

 trend is for rising dem
and and a potential return

to tighter conditions. 

3
M

ajor fall in U
S

$

E
xperts consider that the dollar could com

e under pressure as
investors reflect on the long-term

 im
pact of current m

onetary
expansion, high fiscal deficits and the continuing fragility of the U

S
financial system

.

4
S

low
ing C

hinese econom
y (6%

)

Though C
hina’s dom

estic m
arket could help com

pensate for its loss
of exports due to recession in the U

S
 and other m

arkets, the
governm

ent w
ill need to encourage private spending to boost

dom
estic consum

ption.

5
Fiscal crises

D
em

ographic factors (ageing societies) are responsible for large
uncovered liabilities in social security and public healthcare
system

s. The pressure on fiscal system
s w

ill be exacerbated by
current bailout packages and fiscal program

m
es to jum

p-start
grow

th.
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#
E

conom
ic R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

6
A

sset price collapse

A
lthough prices for m

any assets (housing, equities, and
corporate bonds) have declined dram

atically, there is continued
scope for further losses over a broad class of assets in the short
term

.

7
R

etrenchm
ent from

 globalization (developed)

The outlook is stable but som
e retrenchm

ent is likely if governm
ents

revert to protectionist strategies in an effort to protect jobs as
unem

ploym
ent rises. C

ross-border private investm
ent m

ay also
decrease until investor confidence returns.

8
R

etrenchm
ent from

 globalization (em
erging)

E
xperts considered that the risk of m

ore inw
ard-looking

econom
ic policies in em

erging econom
ies could also increase in

reaction to the current financial turm
oil.

9
R

egulation cost

This risk w
as included in the assessm

ent for the first tim
e for 2009.

10
U

nderinvestm
ent in infrastructure

This risk w
as included in the assessm

ent for the first tim
e for 2009

#
G

eop
olitical R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

11
International terrorism

The perceived risk has decreased overall internationally but the risk
rem

ains relatively high in several countries such as Iraq, A
fghanistan,

P
akistan and S

om
alia. 

12
C

ollapse of N
P

T

Though the controversial U
S

-India nuclear deal w
as signed in 2008

and no progress w
as m

ade on the Iranian program
m

e, the outlook is
for neither im

provem
ent nor deterioration com

pared to 2008.

13
U

S
/Iran conflict

W
ith a new

 U
S

 adm
inistration entering office, the risk is perceived as

less likely  

14
U

S
/D

P
R

K
 conflict

W
ith a new

 U
S

 adm
inistration entering office, the risk is perceived as

less likely.



29
| G

lob
al R

isks 2009

#
G

eop
olitical R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

15
A

fghanistan instability

E
xperts judged that a degree of progress had been m

ade but that
the severity rem

ains constant in cost and loss of life term
s.

16
Transnational crim

e and corruption

C
orruption continues to cost over U

S
$ 1 trillion annually.

Transnational crim
e rem

ains endem
ic and related to a num

ber of
other global risks.

17
Israel-P

alestine conflict

The likelihood of increased tensions is neither greater or less than in
2008. N

ote that this assessm
ent w

as com
pleted in O

ctober 2008.

18
V

iolence in Iraq

The likelihood of m
ore violence has decreased slightly relative to

2008 but the costs and loss of life rem
ain constant.

19
G

lobal governance gaps

This risk w
as included in the assessm

ent for the first tim
e for 2009.

#
E

nvironm
ental R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

20
E

xtrem
e clim

ate change-related w
eather

A
s the effects of clim

ate change have begun to m
anifest them

selves
in w

eather events, this risk rem
ains constant year on year but given

that m
any of these incidents affect developing regions the num

ber of
deaths is likely to rise.

21
D

roughts and desertification reduces agricultural yields

A
s the incidence of drought has risen, production has shifted w

here
possible to less drought-prone areas or to m

ore drought-resistant
crops. N

onetheless, desertification rem
ains a risk to incom

es and
health in vulnerable regions.

22
Loss of freshw

ater

G
reater aw

areness and education and im
proved sanitation is slightly

reducing the num
ber of deaths but overall this risk is constant in

term
s of likelihood and severity.

23
N

atural catastrophe: cyclone

Im
proved building standards and better w

arning inform
ation have to

contributed to reducing loss of life from
 cyclones but the risk rem

ains
constant for relevant areas.
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#
E

nvironm
ental R

isks
Likelihood

S
everity
U

S
$

S
everity
N

o. of
D

eaths

24
N

atural catastrophe: earthquake

The threat of earthquakes rem
ains the sam

e as they are driven by
geophysics. Im

proved building standards and response m
echanism

s
are slightly reducing their im

pact.

25
N

atural catastrophe: inland flooding

This risk rose over previous years, prim
arily due to flood plain

developm
ent and an expected increase in clim

ate change-related
w

eather events but rem
ains constant from

 2008 to 2009.

26
N

atural catastrophe: coastal flooding

This risk w
as included in the assessm

ent for the first tim
e for 2009.

27
A

ir pollution

This risk w
as included in the assessm

ent for the first tim
e for 2009.

28
B

iodiversity loss

This risk w
as included in the assessm

ent for the first tim
e for 2009.

#
S

ocietal R
isks

Likelihood
S

everity
U

S
$

S
everity
N

o. of
D

eaths

29
P

andem
ic

W
ork continues on aw

areness and coordination am
ong different

agencies but the risk is constant, as is uncertainty about the nature
of a potential outbreak.

30
Infectious disease

Though infection rates for som
e diseases are stabilizing in som

e
regions, e.g. H

IV
/A

ID
S

 in sub-S
aharan A

frica, overall the risk rem
ains

constant and severe in term
s of loss of life. 

31
C

hronic disease

The incidence of chronic disease is rising across both the developed
and developing w

orld. M
edical advances and aw

areness can reduce
the risk severity but chronic disease is still the m

ain cause of death
w

orldw
ide.
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##
SS

oci
ocietal

etalR
isk

R
iskss

LLikelihood
ikelihood

SS
ever
everityity
U

S
$

U
S

$
SS

everity
everity
NN

o.o.
ofof

D
eaths

D
eaths

32
Liability

regim
es

E
xperts

saw
the

risk
ofU

S
-style

liability
regim

es
spreading

to
other

countries
as

increasing.

33
M

igration

This
risk

w
as

included
in

the
assessm

ent
for

the
first

tim
e

for
2009.

##
TTechn
echnolological

ogicalRR
isks
isks

Likelihood
Likelihood

S
ever

S
everityity
U

S
$

U
S

$
SS

everity
everity
NN

o.o.
ofof

D
eaths

D
eaths

34
C

riticalInform
ation

Infrastructure
(C

II)breakdow
n

A
balance

betw
een

vulnerability
due

to
increased

interconnectivity
and

system
dependency

and
im

proved
security

m
ean

that
experts

judged
this

risk
as

stable.

35
E

m
ergence

ofnanotechnology
risks

A
s

the
study

and
use

ofnanotechnology
and

m
aterials

progresses,
uncertainty

rem
ains

about
the

potentialrisks
involved.

36
D

ata
fraud/loss

This
risk

w
as

included
in

the
assessm

ent
for

the
first

tim
e

for
2009.
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T
he

R
isks

Interco
nnectio

ns
M

ap
(R

IM
)

and
p

ercep
tio

n
survey

A
prim

ary
objective

ofthe
G

lobalR
isk

N
etw

ork
is

to
increase

aw
areness

and
understanding

ofthe
interlinkages

am
ong

risks
and

the
com

plexity
this

im
plies

for
decisions

about
risk

m
anagem

ent
and

m
itigation.The

data
used

to
build

the
R

isk
Interconnections

M
ap

(R
IM

)
(see

Figure
2)is

draw
n

from
tw

o
sources.The

connections
and

strengths
are

developed
using

data
from

the
G

lobalR
isks

P
erception

S
urvey.This

W
eb-based

survey
w

as
com

pleted
by

over
120

risk
experts

and
m

em
bers

ofthe
Forum

’s
G

lobalA
genda

C
ouncils.The

nodes
on

the
R

IM
represent

the
sam

e
assessm

ent
data

for
“severity”

as
the

barom
eter.The

thickness
ofthe

lines
connecting

the
risks

represent
the

strength
ofthe

relationship
betw

een
them

.W
here

the
first

part
ofa

line
em

anating
from

one
risk

is
thicker

it
indicates

that
risk

as
the

dom
inant

one.

A
no

te
o

n
the

reg
io

nalrisk
m

ap
s

p
ro

d
uced

b
y

Z
urich

FinancialS
ervices

The
analysis

is
based

on
a

m
ethodology

and
data

set
developed

by
Zurich

FinancialS
ervices.The

m
ethodology

is
broadly

com
parable

to
statisticalcluster

analysis
that

partitions
a

data
set

into
subsets

(or
clusters)w

ith
the

property
that

the
data

in
each

subset
(cluster)share

com
m

on
characteristics

–
in

this
case

the
characteristics

are
risks.C

ountries
w

ith
sim

ilar
risks

are
close

neighbours
on

the
risk

m
ap;they

form
clusters.In

contrast,countries
that

are
dissim

ilar
w

ith
respect

to
their

risks
are

displayed
com

paratively
far

apart
from

each
other;they

are
not

part
ofa

cluster.

The
data

set
covers

160
countries;the

24
globalrisks

are
grouped

in
five

risk
classes:econom

ic,environm
ental,

health,geopoliticaland
technologicalrisks.H

ard
data

is
draw

n
from

established
public

sources
and

incorporated
into

the
m

odelusing
param

eters
for

high
to

low
risk

developed
by

Zurich
FinancialS

ervices.The
data

used
to

determ
ine

the
interconnections

am
ong

the
risks

is
draw

n
from

the
qualitative

assessm
ent

data
on

those
interconnections

established
for

G
lobalR

isks
2008.

T
he

criteria
used

to
d

efine
g

lo
b

alrisks

The
criteria

for
globalrisks

have
been

set
as

follow
s:

G
lo

b
alS

co
p

e:To
be

considered
global,a

risk
should

have
the

potentialto
affect

(including
both

prim
ary

and
secondary

im
pact)at

least
three

w
orld

regions
on

at
least

tw
o

different
continents.W

hile
these

risks
m

ay
have

regionalor
even

localorigin,their
im

pact
can

potentially
be

felt
globally.

C
ro

ss-Ind
ustry

R
elevance:The

risk
has

to
affect

three
or

m
ore

industries
(including

both
prim

ary
and

secondary
im

pact).

U
ncertainty:There

is
uncertainty

about
how

the
risk

m
anifests

itselfw
ithin

10
years

com
bined

w
ith

uncertainty
about

the
m

agnitude
ofits

im
pact

(assessed
in

term
s

of
likelihood

and
severity).

E
co

no
m

ic
Im

p
act:The

risk
has

the
potentialto

cause
econom

ic
dam

age
ofaround

U
S

$
10

billion.

P
ub

lic
Im

p
act:The

risk
has

the
potentialto

cause
m

ajor
hum

an
suffering

and
to

trigger
considerable

public
pressure

and
globalpolicy

responses.

M
ultistakeho

ld
er

A
p

p
ro

ach
:The

com
plexity

ofthe
risk

both
in

term
s

ofits
effects

and
its

drivers
as

w
ellas

its
interlinkages

w
ith

other
risks

require
a

m
ultistakeholder

approach
for

its
m

itigation.

T
he

G
lo

b
alR

isk
N

etw
o

rk
To

refine
its

understanding
ofrisk,the

G
lobalR

isk
N

etw
ork

conducted
a

series
ofw

orkshops,interview
s

and
m

eetings
throughout

2008
and

expanded
its

w
ork

both
globally

and
on

a
regionalbasis.This

included
the

publication
ofthree

regionalreports,
A

frica@
R

isk,
Europe@

R
isk

and
India@

R
isk,as

w
ellas

a
topicalreport

on
em

erging
m

arkets
and

high-grow
th

com
panies,G

lobal

G
row

th@
R

isk.

O
verall,the

G
lobalR

isk
N

etw
ork

identified
this

year
a

totalof36
specific

risks
to

the
internationalcom

m
unity

over
the

next
10

years,using
an

updated
taxonom

y
(com

pared
w

ith
31

risks
featured

in
the

2008
taxonom

y).
R

isks
that

w
ere

previously
aggregated

for
various

purposes
have

been
disaggregated

throughout
this

report
for

consistency
and

im
proved

com
parability

year
on

year.
A

num
ber

ofrisks
on

the
previous

year’s
list

have
been

rem
oved

or
rephrased

because
they

failed
to

m
eet

the
criteria

ofthe
revised

m
ethodology,w

hile
the

2009
list

also
features

eight
new

additions.
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