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Part 1: Future Studies
History and tools



‘… [A] large billiard table with 
millions of balls flying about on 
its surface, colliding with one 
another and with the side 
rails.’ 

‘The great surprise is that the 
problem now becomes easier: 
the methods of statistical 
mechanics are now applicable. 
… On the average how far does 
a ball move before it is hit by 
some other ball? On the 
average how many impacts 
per second does a ball 
experience?’ 
(Undertaken second, between 
1900 and 1950)

Dr Warren Weaver, Director for the Division of Natural Sciences, The Rockefeller Foundation

Weaver described the 
seventeenth, eighteenth and 
nineteenth centuries as the 
period in which physical science 
learned how to analyse two-
variable problems. These are 
problems where

‘… the behaviour of the first 
quantity can be described 
with a useful degree of 
accuracy by taking into account 
only its dependence upon the 
second quantity, and by 
neglecting the minor influence 
of other factors’
(Undertaken first, before 1900)

Weaver goes on to describe a 
great middle region that had 
remained relatively untouched 
by science and yet was critical 
for the future of humankind:

‘… But much more important 
than the mere number of 
variables is the fact that 
these variables are all 
interrelated … They are all 
problems which involve dealing 
simultaneously with a sizeable 
number of factors which are 
interrelated into an organic 
whole.’ 
(Undertaken last, from 1950)

1. 1958
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‘The Global 2000 Report to the President presents 
a picture that can be painted only in broad strokes 
and with a brush still in need of additional bristles. 
It is, however, the most complete and consistent such 
picture ever painted by the U.S. Government. 

Many rapid and undesirable developments are 
foreseen if public policies concerning population 
stabilization, resource conservation, and
environmental protection remain unchanged over 
the coming decades. 

Vigorous and determined new initiatives are needed 
around the world. These initiatives need to be taken 
soon while the picture is yet fluid and nations are still 
preparing to enter the twenty-first century.’ 

Gerald O. Barney, American physicist and principal author

2. 1980



Tool 1: Cone of Plausibility
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Tool 2: Global drivers/megatrends
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Tool 3: Matrix (to create scenarios)



The fast layers (fashion and 
commerce) innovate; the slow 
layers stabilize (governance and 
culture). The slowest layer 
(nature) does not disrupt often, 
but when it does disrupt, it 
disrupts all the layers above.

Tool 4: Pace Layer Thinking (1999)
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Tool 5: Types of Error (2021)
Two types of error: noise and bias
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Tool 6: Assumption mapping



Part 2: Implications
Climate change exercise



Linkages between projects
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Fear brings change
Settled times deliver settled politics
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NZ Accountants Journal, 2005

Emergency 1: COVID-19 – the short emergency
December 2005
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Our pandemic future
2017: The CDC Pandemic Severity Assessment Framework (PSAF)
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Distancing strategy: flattening the COVID-19 curve 
11 March 2020 (2 weeks before New Zealand entered Alert Level 4, a nationwide lockdown)
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Why complacency must be avoided 

The four pandemics in the last century (mentioned 
above) were all types of influenza. They all come from 
one family of viruses: technically known as A(H1N1), 
A(HSN2), A(H3N2) and A(H1N1) respectively. In 
contrast, COVID-19 is a disease generated by a human 
coronavirus. Importantly, human coronaviruses have 
only been around since the 1960s; before that time 
coronaviruses were only found in animals.

What is concerning is that two smaller human 
coronavirus outbreaks have occurred over the last 17 
years: the 2003 Severe Acute Respiratory Syndrome 
(SARS) (technically called SARSCoV) and the 2012 
Middle East Respiratory Syndrome (MERS) (technically 
called MERS-CoV). The COVID-19 pandemic is 
therefore the third significant human coronavirus 
outbreak in just under two decades. 

The long normal 
April 2020
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Aotearoa New Zealand’s non-partisan 
approach to COVID-19
25 March 2020
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Figure 2: NZ COVID-19 vaccinations

Figure 3: UK COVID-19 vaccinations

What can we improve?
June 2021
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What is to come? From Delta to Zeta 
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The importance of framing decision-making
Minister Shaw launching the principles for guiding the Emissions Reduction Plan
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ALEXANDER von HUMBOLDT (1769-1859) diagram of Chimborazo showing 
his formulation of Naturgemälde from his The Geography of Plants, 1807

Pictorial Press Ltd / Alamy Stock Photo

Emergency 2: Climate change – the long emergency



World news on 21 July 2021

New York Times, 21 July 2021
BBC on 21 July 2021 (fast flooding, 
people tapped in train in China) 24
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Slides from Will Steffan (2018)
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Slides from Will Steffan (2018) cont.
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Slides from Will Steffan (2018) cont.



Slides from Will Steffan (2018) cont.
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Resources: 
A brief overview for each of the three climate scenarios that we will be using for 
this exercise. These scenarios are based on three IPCC RCP* trajectories: RCP 2.6, 
RCP 6.0 and RCP 8.6. Hard copies of New Zealand business strategies published 
in the public arena. 

Method: 
Task 1 (Worksheet 1): Exploring worlds
On the A2 sheet provided, redraw Figure 2. In each band within the circle list the 
opportunities (left) and risks (right) which arise from the three different scenarios. 
Use Resource 1 (scenario overviews) to become familiar with the characteristics of 
each scenario. [15 minutes] 

Task 2 (Worksheet 2): Disclosures
Choose an industry from the ones provided (Resource 2). Become familiar with 
your chosen industry and then prepare a material disclosure which addresses 
points (a), (b) and (c). [15 minutes] 

Task 3: Discuss and share observations with the rest of the group and then report 
back to the workshop. [30 minutes] 

TCFD ‘strategy’ exercise
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Exercise: Trajectories as indicated in the
Cone of Plausibility 
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Exercise (cont.)
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Cone of Plausibility as at 2050
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‘The name “representative concentration pathways” was chosen to emphasize the rationale behind 
their use. RCPs are referred to as pathways in order to emphasize that their primary purpose is to 
provide time-dependent projections of atmospheric greenhouse gas (GHG) concentrations’.

Source: IPCC Expert Meeting Report, Towards New Scenarios For Analysis Of Emissions, Climate Change, Impacts, And Response Strategies, IPCC 2007)

‘The goal of working with 
scenarios is not to predict the 
future but to better understand 
uncertainties and alternative 
futures, in order to consider 
how robust different decisions 
or options may be under a wide 
range of possible futures.’
Source: IPCC Scenario Process for AR5

RCPs
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RCP 8.5 was developed using the MESSAGE model and the IIASA Integrated Assessment 
Framework by the International Institute for Applied Systems Analysis (IIASA), Austria. 
This RCP is characterized by increasing greenhouse gas emissions over time, representative 
of scenarios in the literature that lead to high greenhouse gas concentration levels 
(Riahi et al. 2007).

RCP6 was developed by the AIM modeling team at the National Institute for Environmental 
Studies (NIES) in Japan. It is a stabilization scenario in which total radiative forcing is 
stabilized shortly after 2100, without overshoot, by the application of a range of technologies 
and strategies for reducing greenhouse gas emissions (Fujino et al. 2006; Hijioka et al. 2008).

RCP 2.6 was developed by the IMAGE modeling team of the PBL Netherlands Environmental 
Assessment Agency. The emission pathway is representative of scenarios in the literature that 
lead to very low greenhouse gas concentration levels. It is a “peak-and-decline” scenario; its 
radiative forcing level first reaches a value of around 3.1 W/m2 by mid-century, and returns to 
2.6 W/m2 by 2100. In order to reach such radiative forcing levels, greenhouse gas emissions 
(and indirectly emissions of air pollutants) are reduced substantially, over time (Van Vuuren et 
al. 2007a). (Characteristics quoted from van Vuuren et.al. 2011)
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RCP primary characteristics
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Lines within New Zealand 
This infographic illustrates the number of governance boundaries existing in New Zealand.
7KH�LQIRJUDSKLF�VXJJHVWV�KRZ�GLIƓFXOW�LW�LV�WR�IRFXV�GLVFXVVLRQV�DQG�LQWHJUDWH�VROXWLRQV�

across New Zealand’s many different governance boundaries. This raises the question of 
whether standardising boundaries would better facilitate the tackling of poverty. 

64 General Electorate 
Boundaries

16 Civil Defence 
Emergency Management 

Boundaries

Sources (clockwise): NZTourMaps.com, n.d. Retrieved 18 August 2016 from www.nztourmaps.com/south_island_physical_map.html, www.nztourmaps.com/north_island_physical_map.html |  Ministry of Social 
Development, n.d. Retrieved 18 August 2016 from www.workandincome.govt.nz/about-work-and-income/regions/ | Child, Youth and Family, 2014. Personal communication, 6 September 2016. | Ministry of Health, 
2016. Retrieved 18 August 2016 from www.health.govt.nz/new-zealand-health-system/key-health-sector-organisations-and-people/district-health-boards/location-boundaries-map | Ministry of Health Statistics NZ, 
0D\�������5HWULHYHG���2FWREHU������IURP�ZZZ�KHDOWK�JRYW�Q]�V\VWHP�ȴOHV�GRFXPHQWV�SDJHV�PDS�KHDOWK�GLVWULFWV�DQG�SXEOLF�KHDOWK�VHUYLFHV�SGI�_�6WDWLVWLFV�1HZ�=HDODQG��������5HWULHYHG����$XJXVW������IURP�
ZZZ�VWDWV�JRYW�Q]�6WDWV0DSV�+RPH�(OHFWRUDWH������FHQVXV�PDRUL�HOHFWRUDWHV�DVS[�_�(OHFWRUDO�&RPPLVVLRQ��������5HWULHYHG����$XJXVW������IURP�ZZZ�HOHFWLRQV�RUJ�Q]�YRWHUV�ȴQG�P\�HOHFWRUDWH�_�7KH�*ULG��������
5HWULHYHG����$XJXVW������IURP�ZZZ�WKHJULG�FR�Q]�WHUULWRULDO�DXWKRULWLHV�RI�QHZ�]HDODQG���SUHWW\3KRWR�_�/RFDO�*RYHUQPHQW�1HZ�=HDODQG��������5HWULHYHG����$XJXVW������IURP�
ZZZ�OJQ]�FR�Q]�DVVHWV�6RXWK�ΖVODQG�31*�31*��ZZZ�OJQ]�FR�Q]�DVVHWV�1RUWK�ΖVODQG�31*�31*�_�7H�3XQL�.ďNLUL��Q�G��5HWULHYHG����$XJXVW������IURP�ZZZ�WNP�JRYW�Q]�_0LQLVWU\�RI�(GXFDWLRQ��Q�G��5HWULHYHG����$XJXVW�
2016 from www.education.govt.nz/assets/Documents/Ministry/Mapof10MinistryofEducationAreas.pdf |  Ministry of Civil Defence and Emergency Management, 2013. Retrieved 18 August 2016 from 
www.civildefence.govt.nz/assets/Uploads/cdem-groups-and-councils-september-2013.pdf | Lexadin, 2010. Retrieved 18 August 2016 from www.lexadin.nl/wlg/pics/maps/newzealand.gif | New Zealand Police, n.d. 
Retrieved 18 August 2016 from www.police.govt.nz/about-us/structure/districts

The New Zealand Road Map

26 Judicial Boundaries

��0ÃRUL�(OHFWRUDWH�
Boundaries

12 Public Health Services20 District Health Boards

 47 Child, Youth and 
Family Boundaries

10 Ministry of Education Areas

11 Work and Income 
Regions

12 Police Districts

16 Regional Councils 67 Territorial Authorities���5HJLRQV�RI�7H�.ÃKXL�
0ÃQJDL��'LUHFWRU\�RI�ΖZL�
DQG�0ÃRUL�2UJDQLVDWLRQV�

Prepared by the McGuinness Institute as at 30 January 2017.

The need for alignment going forward
Working Paper 2017/01
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The predominant approach and the mission approach
Rowan Conway, Mission Aotearoa: Mapping our future
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