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Preliminaries

Purpose

This paper aims to consider few cognitive and conceptual obstacles to engagement with global catastrophic 
risks (GCRs).

Design/methodology/approach

The paper starts by considering cognitive biases that affect general thinking about GCRs, before questioning 
whether existential risks really are dramatically more pressing than other GCRs. It then sets out a novel 
typology of GCRs – sexy vs unsexy risks – before considering a particularly unsexy risk, overpopulation.

Findings

It is proposed that many risks commonly regarded as existential are “sexy” risks, while certain other GCRs 
are comparatively “unsexy.” In addition, it is suggested that a combination of complexity, cognitive biases 
and a hubris-laden failure of imagination leads us to neglect the most unsexy and pervasive of all GCRs: 
human overpopulation. The paper concludes with a tentative conceptualisation of overpopulation as a 
pattern of risking.

Kuhlemann, K., 2019. Foresight, Vol. 21(1), 35-52.



Preliminaries

Before delving into the existential vs sub-existential and sexy vs unsexy dichotomies, it is useful to 
consider three cognitive weaknesses[2] that hinder recognition, engagement and rational responses to 
GCRs: probabilistic thinking, caring about people we cannot see and valuing the future.


First, and stating the obvious, GCRs are risks. Engaging with risks of any kind requires probabilistic 
thinking, at which human beings in general are notoriously poor (Dawes, 2001; Tversky & Kahneman, 
1974). We tend to inappropriately focus on specific rather than general information, neglecting base rates 
(Tversky and Kahneman, 1982; Welsh and Navarro, 2012). We are prone to overestimating the probability 
of positive events and underestimating the likelihood of negative ones (Sharot, 2011), in particular when 
predicting what will happen to ourselves (Weinstein and Klein, 1995; Weinstein, 1980, 1989) or those we 
care about (Kappes et al., 2018). We tend to be particularly optimistic in predicting outcomes that will not 
be known for some time (Armor & Taylor, 2002, pp. 339-340), and our optimistic beliefs tend to persevere 
even in the face of contrary evidence (Garrett and Sharot, 2017). Faced with information about a risk, we 
tend to assume that it will not actually materialise, or that its consequences will not really be catastrophic.
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Other potential X-Events (see, e.g., John Casti, 2012): 
• Solar Storms: could take out major parts of the power grids  
• Pandemics: Black Death killed 30-60% of the population in impacted areas 
• Despots: Genghis Khan eliminated 11.1% of global population 
• Loss of Internet: Could have extreme societal and economic consequences 
• ...
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INTERGOVERNMENTAL PANEL ON climate change

 

The Intergovernmental Panel on Climate Change (IPCC) is the leading international body for the assessment 
of climate change. It was established by the United Nations Environment Programme (UNEP) and the World 

Meteorological Organization (WMO) to provide an authoritative international assessment of the scientific 
aspects of climate change, based on the most recent scientific, technical and socio-economic information 
published worldwide. The IPCC’s periodic assessments of the causes, impacts and possible response strategies 
to climate change are the most comprehensive and up-to-date reports available on the subject, and form the 
standard reference for all concerned with climate change in academia, government and industry worldwide. This 
Synthesis Report is the fourth element of the IPCC Fifth Assessment Report, Climate Change 2013/2014. More than  
800 international experts assessed climate change in this Fifth Assessment Report. The three Working Group 
contributions are available from the Cambridge University Press:
 
Climate Change 2013 – The Physical Science Basis 
Contribution of Working Group I  to the Fifth Assessment Report of the IPCC
(ISBN 9781107661820 paperback; ISBN 9781107057999 hardback) 

Climate Change 2014 – Impacts, Adaptation, and Vulnerability         
Contribution of Working Group II to the Fifth Assessment Report of the IPCC
(Part A: ISBN 9781107641655 paperback; ISBN 9781107058071 hardback)
(Part B: ISBN 9781107683860 paperback; ISBN 9781107058163 hardback)

Climate Change 2014 – Mitigation of Climate Change                   
Contribution of Working Group III to the Fifth Assessment Report of the IPCC
(ISBN 9781107654815 paperback; ISBN 9781107058217 hardback) 

Climate Change 2014 – Synthesis Report is based on the assessments carried out by the three Working Groups of 
the IPCC and written by a dedicated Core Writing Team of authors. It provides an integrated assessment of climate 
change and addresses the following topics: 
• Observed changes and their causes
• Future climate changes, risks and impacts 
• Future pathways for adaptation, mitigation and sustainable development
• Adaptation and mitigation
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Tornadoes are touching down in clusters 
more often than 50 years ago, a new 

study reports. On some days, more than 
30 twisters strike the United States.
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Contribution to 
Global Sea Level
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800 Years?

4.5 m

Accepted knowledge in 2000: 
Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes
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sea level rise due to deep warm water around 
Greenland and impact of changes in atmospheric 
circulation. 
Antarctica: West Antarctic ice sheet (WAIS) will 
contribute 4.5 m

West Antarctic

Example sea level riseHow solid is our knowledge?

6.0 m Greenland

Contribution to 
Global Sea Level

Assessing Knowledge



800 Years?

4.5 m

100 Years?

Accepted knowledge in 2000: 
Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes

Knowledge in 2016: 
Greenland: is contributing, is accelerating; 
increasing potential for a large contribution to 
sea level rise due to deep warm water around 
Greenland and impact of changes in atmospheric 
circulation. 
Antarctica: West Antarctic ice sheet (WAIS) will 
contribute 4.5 m

West Antarctic

Example sea level riseHow solid is our knowledge?

6.0 m Greenland

Contribution to 
Global Sea Level
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800 Years?

4.5 m

100 Years?

How worried should we be?

Accepted knowledge in 2000: 
Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes

Knowledge in 2016: 
Greenland: is contributing, is accelerating; 
increasing potential for a large contribution to 
sea level rise due to deep warm water around 
Greenland and impact of changes in atmospheric 
circulation. 
Antarctica: West Antarctic ice sheet (WAIS) will 
contribute 4.5 m

West Antarctic

Example sea level riseHow solid is our knowledge?

6.0 m Greenland

Contribution to 
Global Sea Level
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800 Years?

4.5 m

100 Years?

How worried should we be?

Accepted knowledge in 2000: 
Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes

Knowledge in 2016: 
Greenland: is contributing, is accelerating; 
increasing potential for a large contribution to 
sea level rise due to deep warm water around 
Greenland and impact of changes in atmospheric 
circulation. 
Antarctica: West Antarctic ice sheet (WAIS) will 
contribute 4.5 m

West Antarctic

Example sea level riseHow solid is our knowledge?

6.0 m Greenland

Contribution to 
Global Sea Level What should we be worried about?
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IPCC, 2013

Assessing Knowledge



Note: No accelerated contribution from 
Greenland and Antarctic ice sheets 
considered

IPCC, 2013

Assessing Knowledge



Note: No accelerated contribution from 
Greenland and Antarctic ice sheets 
considered

IPCC, 2013 Modified from Church et al. (2010)
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Note: No accelerated contribution from 
Greenland and Antarctic ice sheets 
considered

IPCC, 2013 Modified from Church et al. (2010)
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Mitigation and Adaptation Studies

Class 18: Knowing the Hazards: Climate Hazards, Public Health, 
Food-Water-Energy Nexus

Contents: 
- Preliminaries 
- Climate Change and Sea Level Hazards 

     - Observing the Planet 
     - Detecting Changes 
     - Assessing Knowledge 
     - Understanding the Processes and Causes 
     - Having Foresight  
- Public Health 
- Food-Water-Energy Nexus



Climate Change and Sea Level Hazards

Questions: 
- How well do we know the past and current changes? 
- How well do we understand the processes and causes? 
- How are the hazards potentially going to impact human and non-human systems? 
- To what extent can we predict or anticipate future changes? 
- Do we have foresight in terms of what might happen?

Changes in extremes: 
- Storms (hurricanes, typhoons,         

tornados, thunderstorms)  
- Floods 
- Droughts 
- Heat Waves 
- Ice storms and snow fall

Changes in means: 
- air temperature 
- precipitation 
- wind field/circulation 
- evapotranspiration 
- humidity 
- soil moisture 
- permafrost 
- sea and lake levels 
- inundation 
- river runoff 
- desertification 
- ice and snow cover

Changes in dynamics and chemistry: 
- ocean circulation 
- atmospheric circulation 
- ocean temperature 
- ocean acidification 
- soil, air and water chemistry

Hazards:

Changes in biosphere: 
- ecosystem health and services  
- migration 
- invasive species 
- extinction
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Local sea level is the result of many 
local, regional and global processes 
and can only be fully understood in a 
complex-system approach 
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Local Sea Level: 
vertical distance between sea surface 
and land surface
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Local Sea Level (LSL) changes =  
Sea Surface Height (SSH) changes - 
Land surface height (LSH) changes.

Local Sea Level: 
vertical distance between sea surface 
and land surface
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LSL(x,t) = SSH(x,t) - LSH(x,t)

Local Sea Level (LSL) changes =  
Sea Surface Height (SSH) changes - 
Land surface height (LSH) changes.

Local Sea Level: 
vertical distance between sea surface 
and land surface

Understanding the Processes



Understanding the Processes



LSL = short-period part + long-period part

Understanding the Processes



LSL = short-period part + long-period part

Separation at a period of about 2 months:
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Separation at a period of about 2 months:
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LSL = short-period part + long-period part

Separation at a period of about 2 months:
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LSL = short-period part + long-period part

Separation at a period of about 2 months:

Short-period variations are the result of local to regional processes
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LSL = short-period part + long-period part
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Low-Frequency part of the LSL equation:
LSL = short-period part + long-period part

Important for projections of LSL
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Low-Frequency part of the LSL equation:
LSL = short-period part + long-period part

Important for projections of LSL
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Long-period variations are the result of local to global processes

Low-Frequency part of the LSL equation:
LSL = short-period part + long-period part

Important for projections of LSL
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Long-period variations are the result of local to global processes

Low-Frequency part of the LSL equation:
LSL = short-period part + long-period part

Important for projections of LSL

Comments on the relation between mass 
changes (exchange and redistribution) 
and LSL

Understanding the Processes


