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Retirement… 

 Is a very modern invention 

Is it sustainable, or a passing anomaly? 
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A retirement system… 

 Must survive multiple decades, at least 

 A lot will happen 

 Some events could be extreme 
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Extreme risks matter 

1) Could the probability be higher than we think? 

2) How useful is probabilistic thinking anyway? 
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The world as a complex adaptive system 

Traditional 
world-view  

Individual action in isolation 

Equilibrium 

Stable parameters 

Linear 

Normal distribution 

iid 

Systemic market risk doesn’t exist 

Reductionism is widely applied 

Complex adaptive 
system thinking 

Coupled / interacting 

Punctuated equilibria 

Phase transition 

Non-linear 

Power law distribution 

Path-dependent 

Market can collapse from inside 

Reductionism is dead 
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Power law vs. normal distribution – fatter tails 

Normal
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Normal vs. Power Distribution 
f(x) = x-α 
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Things traditionally viewed as extreme are more likely 

1) Could the probability be higher than we think? 

Yes 
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The irreversibility of time 

 Roll a fair die 
 roll 1-5 and win 50% of your wealth 
 roll 6 and pay me all your wealth 

$1.5W 

$1.5W 

$1.5W 

$1.5W 

$1.5W 

$0 

[(5/6 * 1.5W) + (1/6 * 0)]  - W  

W  
= 25%  
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We don’t do time travel – ensemble average 

T0 T1 

W  

1.5W  

1.5W  

1.5W  

1.5W  

1.5W  

0  
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17% probability that you are ‘dead’ 
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We don’t do time travel – time average 

T0 T1 

W  0  

Time average return = -100% 
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2) How useful is probabilistic thinking anyway? 
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Introducing the concept of extreme risks 

 Extreme risks  
— very unlikely 
— significant impact should 

they happen 
— matter because we live in a 

single universe  
— assessment depends on our 

state of knowledge  
— more frequent than we 

previously thought 
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How we see the world 
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Finance 

Economics 

Politics Society 

Environment 

Technology 
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Political extreme risks  
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P1 Anarchy 

P3 Political 
extremism P4 Terrorism 

P5 World 
War III 

P2 Global 
trade 
collapse 
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Environmental extreme risks  
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E1 Alien invasion 

E3 Cosmic 
threats 

E4 Global 
temperature 

change 

E5 Natural 
catastrophe E2 Biodiversity 

collapse 
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Social extreme risks  
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S1 Extreme longevity 

S3 Health 
progress 
backfire 

S4 Organised 
crime 

S5 Pandemic 
S2 Food/water 
/energy crisis 
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Technological extreme risks  
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T1 Biotech catastrophe 

T3 Infrastructure 
failure 

T4 Nuclear 
contamination 

T5 Technological 
singularity 

T2 Cyber warfare 
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Assessment 

 Qualitative / deductive – influenced by evidence where 
available 
 Likelihood 
 Intensity of impact 
 Uncertainty 
 Scope of impact 
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One in 
every 100 
years 
 

One in 
every 20 
years 

One in 
every 10 
years 

Endurable Crushing Existential 

One in 
every 100+ 
years 
 

P1 Anarchy 
P2 Global trade collapse 
P3 Political extremism 
P4 Terrorism 
P5 World War III 
E1 Alien invasion 
E2 Biodiversity collapse 
E3 Cosmic threats 
E4 Global temperature change 
E5 Natural catastrophe 
S1 Extreme longevity 
S2 Food/water/energy crisis 
S3 Health progress backfire 
S4 Organised crime 
S5 Pandemic 
T1 Biotech catastrophe 
T2 Cyber warfare 
T3 Infrastructure failure 
T4 Nuclear contamination 
T5 Technological singularity 
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Impact - intensity  

Green  = Local 
Yellow  = Global  
Blue  = Trans-generational 
Red  = Pan-generational 
Size proportional to uncertainty 
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Pensions are the 
least of our worries 

Assets down 
Liabilities ? 

Impact context 
specific 

Pension outlier 
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Extreme risks ranking 

S2 
Food/water/energy 
crisis 

E4 Global 
temperature 
change 

P2 Global trade 
collapse 

S3 Health progress 
backfire 

T4 Nuclear 
contamination 
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Risk ranking as at February 2013 
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Association matrix (part of) 
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P1 Anarchy L H L 
P2 Global trade collapse H L L 
P3 Political extremism L L H 
P4 Terrorism  L L 
P5 World War III H L 

‘causes’ 

‘is caused by’ 
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The retirement anomaly 

 Global pension assets amount to 78% GDP 

 They need to be of the order of 235% of GDP 

 

 

 Retirement will be rationed / expectations reduced 
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Is it possible to increase the amount, without 
reducing the rate of return? 
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Implications for retirement 

 Extreme risks pose a threat to retirement – quality and 
quantity 

 Need better beliefs and risk management process  
 Time spent on “pre mortems” 
 Stress-testing or scenario planning 
 Selective hedging may be possible, but most non-economic risks are 

hard to hedge 
 Valuing the option-value of cash 
 Larger risk (capital) buffers 
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Limitations of reliance 
Limitations of reliance – Thinking Ahead Group 
This document has been written by members of the Thinking Ahead Group. Their role is to identify and develop new investment 
thinking and opportunities not naturally covered under mainstream research. They seek to encourage new ways of seeing the 
investment environment in ways that add value to our clients.  
 
The contents of individual documents are therefore more likely to be the opinions of the respective authors rather than 
representing the formal view of the firm.  No action should be taken on the basis of any Thinking Ahead documents without 
seeking specific advice.   
 
Limitations of reliance – Towers Watson 
Towers Watson has prepared this presentation for general information and education purposes only.  
No action should be taken based on this document as it does not include any detailed analysis into your own scheme specifics. 
 
This document is provided to the recipients solely for their use, for the specific purpose indicated. This document is based on 
information available to Towers Watson at the date of the document and takes no account of subsequent developments after 
that date. It may not be modified or provided to any other party without Towers Watson’s prior written permission. It may also not 
be disclosed to any other party without Towers Watson’s prior written permission except as may be required by law. In the 
absence of our express written agreement to the contrary, Towers Watson accepts no responsibility for any consequences 
arising from any third party relying on this document or the opinions we have expressed. This document is not intended by 
Towers Watson to form a basis of any decision by a third party to do or omit to do anything. 
 
Please note that investment returns can fall as well as rise and that past performance is not a guide to future investment 
returns.  
Towers Watson is authorised and regulated by the Financial Services Authority. 
 
Contact Details 
Tim Hodgson, Towers Watson Investment 
+44 1737 284822   tim.hodgson@towerswatson.com 
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