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EPA 1121 
coping with uncertainty – exploring the future?

• Exploring the future

• Forecasting

• Scenarios - shapes and 

sizes 

• Systematic design
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Why dealing with uncertainty?

A problem 

is the cleft between 

the (normative) wanted situation 

and the actual or 

the expected future situation

So we need 

to know 

what the 

future will 

bring 

about?!
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Tomorrow everything can be 

different!

We tend to think that tomorrow will be the 

same as today, but a little bit better?!
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Tomorrow will 

be the same?

Source: Stanford University Libraries & Academic Information Resources
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Tomorrow will be 

the same?

Source: world economic forum

Jürgen Schadeberg, Black & White photograph, 1994
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Tomorrow will be 

the same?
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Tomorrow 

will be the 

same?
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Tomorrow 

will be the 

same?
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Sources of uncertainty

Steering 

factors
Outcomes/criteria

Environment

Context factors

system

Uncertainty 

about 

relations

Unpredictable events

Factors beyond control

Modeling 

uncertainty

Impact 

uncertainty
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Figure     5----1: The Uncertainty Trumpet, after Rosenhead (1989)

Range of 

possible 

futures

FuturePresent

Extent of the 

uncertainty
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Information for Technology ManagementTI/TF at Air Products9

S om e M ain M ethods for Forecasting S om e M ain M ethods for Forecasting 

and A ssessm ent (A P )and A ssessm ent (A P )

� Trend A nalysis 

� E xpert O pinion

� S cenarios
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FORECASTI,G

• Pre-supposes continuity - developments in 

the past will continue in the future

• quantitatively

– regression analysis

– trend extrapolation 

– trend impact assessment

– analogy
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trendanalysis

trend-impact

analysis
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Trendextrapolation

Example: 

Technical Analysis

Dow Jones Industrials Index 

(DJIA) on week basis

“ The declinaning channel is a pattern of 

declining summits and declining 

bottoms, which is a clear indication of 

the negative phase in which we are 

now. The DJIA has arrived at the 

bottom of the channel and then the way 

to the top of the channel has been 

entered. At about 10.375 the DJIA can 

leave the channel and after that it 

should break the 10.500 to establish a 

real outbreak of the channel. If this 

happens the expectation on middle long 

term are positive”

(bron: de technische belegger, nov’04)
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Trendextrapolatie
Example:

Technical Analysis

THE GOLD
The price of gold is at the 

upper side of the inclining 

trend channel, but it seems 

that it lost all its force1

At the current position of gold 

there is a double resistance

And already we can speak of a 

declining Moman, which on 

top of that is diverging strongly 

(negative).

The price of gold seems to be 

at the point of decline. After all 

we have seen before this will 

not come as a surprise to you 

as declining gold prices 

coincide with a positive trading 

floor.
(after: de technische belegger, nov’04)
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But trusting trends is dangerous

Price FORTIS (5 year) 

Price FORTIS (2 months) 

Source: Postbank Beleggen

11.11.08
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Growth Curves and Analogies

Louis Pasteur:
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Gompertz curve

A Gompertz curve, named after Benjamin Gompertz, is a type of mathematical model for a 

time series, where growth is slowest at the start and end of a time period, where

•a is the upper asymptote 

•c is the growth rate 

•b, c are negative numbers 

•e is the base of the natural logarithm (e = 2.71828...) 
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Analogy - a powerful but dangerous tool

• Structure behind changes

• historical analogy

• growth-analogy

– S- curve

– biology / ecology

• danger! induction and non-sense
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Information for Technology ManagementTI/TF at Air Products19

Expert Opinion (AP)Expert Opinion (AP)

D elphiE -m ailIn-P erson
M ailP hone

Interview
Focus G roupC om m itteeInterviewS urvey

Individual Group

Expert Opinion
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Delphi

1. Define topic and questions

2. Select experts

3. First round of questions

4. Answers of experts

5. Analysis and summary

6. Second round (summary + questions)

7. Answers

8. Analysis and aggregation

9. Third round….
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Information for Technology ManagementTI/TF at Air Products20

Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )Japanese D elphi (A P )

49. D evelopm ent of autom atic

sim ultaneous- translation m achines

w hich can handle standard business

conversations (Japanese-E nglish).

1980   1985  1990    1995    20001980   1985  1990    1995    20001980   1985  1990    1995    20001980   1985  1990    1995    20001975

53. C om m ercialization of light m em ory

utilizing laser holography to greatly

increase the m em ory capacity required

for inform ation retrieval.

2

3

386

303

49 46 5

59 38 3

97 3

99 1

Subject

2

3

Round

413

312

Number of 

Respondents

51 42 7

66 29 5

Importance

high medium low

67 33

72 28

Realizable/ 

Unrealizable

Quartiles

Median
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Scenarios - possible futures - history

• 50's:  Herman Kahn (RAND) - Cold War -

'worst case’ scenarios

• 70's: Report to the Club of Rome, SHELL-

scenarios

• 80's: National Discussion on Energy Policy (NL)

• 80/90's: Town and Country Planning

• 90’s: Mont Fleur (S.A.), Schiphol (RAND), 

Central Planning Bureau
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The Mont Fleur Scenarios

What will South Africa be like in 

the year 2002?

February 1990 (Mandela,A,C, PAC, SACP legalized) till April 1994 (elections)
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Mont Fleur Scenarios South Africa

• Ostrich, in which a negotiated settlement to the crisis in South 

Africa is not achieved, and the country’s government continues to

be non-representative

• Lame Duck, in which a settlement is achieved but the transition 

to a new dispensation is slow and indecisive

• Icarus, in which transition is rapid but the new government 

unwisely pursues unsustainable, populist economic policies

• Flight of the Flamingos, in which the government’s policies are 

sustainable and the country takes a path of inclusive growth and

democracy
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http://www.arlingtonin

stitute.org/future/Mont

_Fleur.pdf
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This is the 

scenario of 

inclusive 

democracy and 

growth.

Flamingos 

characteristically 

take off slowly, 

fly high, 

and

fly together.
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Scenarios - distinctive 

features

• hypothetical configurations of events 

• plausible and possible - not probable!

• Developments/events in various fields 

are connected and related

• a credible scenario is internally 

consistent.



EPA1121 2009 30

Categories of scenarios (1)

POLICY SCENARIOS

• Focus on policy field 

• normative

• (un-)desired future

• action oriented

• always zero scenario

• often doom scenario

CONTEXT SCENARIOS

• Focus: 

context/environment

• methodical

• uncertain future 

• robustness of policy 

options

• no probable scenario
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Steering 

factors

Environment/ context

outcomes
Policy scenarios

Context scenario

Policy scenarios and context scenarios
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PROJECTIVE / 

EXPLORATIVE

• continuation of 

developments

• continuity

• extrapolation of trends

• NL: CPB scenarios

• Climate change scenarios

PROSPECTIVE 

• Normative design

• desired future

• Often back-casting

• policy design

• NL: VROM scenarios

• Sustainable futures

Categories of scenarios (2)

<<>>
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Scenario's 

what for? conditions for 

success

challenge social 

actors to think 

along and co-

design images 

of the future to 

create social 

support for 

policy making

• Sufficient information

• integrity of 

commissioners and 

potential users  

• actual participation

• shared responsibility 

• problem area  

compliant/ 

controllable
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Social Discussion on Energy Policy (1982/83) 
reason: intention to construct three nuclear power plants

Economic Affairs and Energy 

companies:

• unprecedented growth of 

energy consumption

• substitution of oil and gas 

by coal and nuclear energy

So this is an 

example of policy 

scenarios!
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Social Discussion on Energy Policy (1982/83) 
reason: intention to construct three nuclear power plants

CE and environmental 

organisations:

• limited growth

• fuel/energy savings

• renewables: sun, wind, 

water, biogas, earth

• no nuclear needed
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Dutch energy scenario’s (1982/83) 
changes in Y2K (foreseen in 1980)

EZ-scenario:

• +5%

• +15%

• +30%

• 0 MW

• 4100 MW

• 3000 MW

• 4000 MW

• 4%

• 35 mrd

• 635.000 

CE-scenario:

• +4%

• -25%

• +10%

• 800 MW

• 0 MW

• 0 M

• 6900 MW

• 8%

• 50 mrd

• 200.000

Income………..

fuel consumption

electricity……...

•gas………...

•coal………...

•nuclear energy

•wkk………….

Renewables…….

Investments…….

Unemployment..
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Dutch energy scenario’s (1982/83) 

changes in Y2K (foreseen in 1980)

EZ:

• +5%

• +15%

• +30%

• 0 MW

• 4100 MW

• 3000 MW

• 4000 MW

•

• 4%

• 35 mrd

• 635.000 

CE:

• +4%

• -25%

• +10%

• 800 MW

• 0 MW

• 0 M

• 6900 MW

• 8%

• 50 mrd

• 200.000

Income………..

fuel consumption

electricity……...

•Gas………..

•Coal………..

•nuclear energy

•wkk………….

Renewables…...

Investments…...

Unemployment….

Actual 2000:

•+ 40%

•?

•+2%hhld
•3500 

•2500

•600 

•5500 (‘95)

•1500 foreign

•4%

•?

•300.000
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So scenarios do not predict the future?

• INDEED!

• Some policy scenarios do try so, but…

• Context scenarios describe POSSIBLE futures

• It is all about awareness and preparedness

• So what about climate change scenarios? They 

do not predict the future?
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Mostly based on 

trendextrapolation and 

dynamic modeling
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Explanation

• G Temporate 1°C temperature rise on earth in 2050. No change in air patterns in Western Europe 

• G+ Temporate +1°C temperature rise in 2050. Milder and wetter winters caused by western winds 
+ dry and hot summers caused by eastern winds

• W Warm + 2°C temperature rise on Earth in 2050 + No change in air patterns in Western Europe 

• W+ Warm +2°C temperature rise on Earth in 2050 + Milder and wetter winters caused by western 
winds + dry and hot summers caused by eastern winds

KNMI climate change scenarios for Nl (2008)
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Fig.3

Observed mean 

number of 

summerdays (max 

temp >= 25°C) 

per year for 1971-

2000, and for four 

places in the 

Netherlands the 

climate scenarios 

for 2050. The 

differences 

between these four 

are caused by 

differences in 

current climate.
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Questa scenario’s V&W

This is an 

example of 

4 scenarios 

expressed in 

figures 

about land-

use and 

location 

choice
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Gepubliceerd | zaterdag 27 november 2004. Gewijzigd | zaterdag 27 november 02:33 uur.

‘Everyone will be better off in 35 years'

From our reporter Sheila Sitalsing

THE HAGUE - Rich, afloat with the globalization, 

but not social, or less rich, but social and 
sovereign: that is the choice  that confronts the 

Netherlands in the next decennia. A liberalized 

Netherlands, international oriented and low social 

security  will be considerably richer in 2040 than a 

Netherlands with good social security and limited 

transfer of sovereignty  to Brussels or multilateral 

organisations.

This is an 

example of 

a scenario in 

the form of 

a story 

about how 

people think 

and behave 

in 2040
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Four viewpoints on the 

Netherlands

Production, employment and 

sectoral structure in four 

scenario’s till 2040
Free Huizinga en Bert Smid

The table gives some additional 

figures
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Percentage in labor, Transatlantic 

market

Example of a (labor)scenario
based on 

trendextrapolation
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Scenarios in town and 

country planning 

• Policy Scenarios

• Images, maps, zoning plans: 

live, work, recreation, nature, 

transport, etc.

• visualization, animation

• supportive models
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Scenarios in town and country planning 

in the Netherlands

• Now follows a series of slides that all 

contain examples of land-use, transport and 

urbanization scenarios that use maps and 

images as a basis for conveying their 

message about the future
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Bron: Ruimtelijk Planbureau (2002) Scene

Survival area
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Production 

area
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Adventure 

area
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Environment 

area
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,ieuw ,ederland 

,ew ,etherlands

– a number of scenarios 

for (western part of -) 

The Netherlands:

Source: 

http://www.onearchitect

ure.nl/pdf/delta/dmpdeel

3.pdf
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Rondje Randstad, 1999
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Deltametropool, 2001
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Waterrijk, 2002
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Nieuwe kaart van Nederland, 2002
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Scenario construction 
(context scenarios -steps based on Schwartz (1991))

• Define the key question

• define the factors

• define megatrends or ‘pushing powers’

• classify: importance and uncertainty

• design scenariologic

• detail the scenarios

• evaluate key issue

• monitor developments
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Factors <<>> Megatrends

Factors

• determine success or 

failure on the policy 

‘battle’ field

Megatrends

• powers that influence 

the dynamics of the 

factor, but cannot be 

influenced/controlled 

by own policy 

measures
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Scenariologic:

 

           Alma mater 
 

 

 

 

               autonomous 
 

 

 

         laisez faire            top down 
 

 

 

          dependent 
 

 

 

           knowledge company 
 

 

Figure 4. Scenariologic of the university’s staffing policy 

• Select axes

• importance

• uncertainty
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Scenariologic
example with 3 megatrends

• Choice of relevant combinations

• plausible and surprising - not probable

• ‘expressive naming’

Table 4. The dimensions of the scenarios on university staffing

Scenario name Ideas on university External influence Attitude
“Social Confidence” Alma Mater Laissez Faire autonomous

“Freedom in Ties” Alma Mater Top Down dependent

“Free Market” Knowledge Company Laissez Faire autonomous

“Planned Competition” Knowledge Company Top Down dependent

“Organized Free Competition” Knowledge Company Top Down autonomous
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Warmer, wetter

Dryer,colder

individualistic collective

Stable

unstable

Figuur Y Scenariologica

Scenariologica

Venice case
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Venice Carnaval –

Individualistic, 

unstable, dryer Venice Opera -

Collective, 

unstable, warmer Venice of the Doge –

Individualistic, 

stable, warmer
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Scenariologic for research on energy

example with eight megatrends

Table 2. The parameters for the four scenarios Eden, Oasis, Cockaigne and Atlantis. Parameters

in italics form basic external factors influencing the described electricity infrastructure.

Factor Eden Oasis Cockaigne Atlantis

Electricity storage high − low −

Long-distance power transport low high low −

Degree of decentralization high low high high

Energy price high low low high

Desired level of sustainability high high low low

Energy policy and legislation − high low low

Political stability − high − low

Disasters low low − high

Source: Hakvoort et al. (1999)
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Scenariologic for energy research

Oasis

present

Atlantis

Eden

Cockaigne

low  level of

sustainability

high level of

sustainability

decentral

production

central

production
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Brainstorming techniques

• Generate ideas

• free association: 

broad and weird

• no criticism

• 20 minutes max.

• clarify and supplement

• discussion and organisation

• selection

• elaboration

• ‘casual atmosphere’

– game / sports

– different location

– sometimes gdr

– invite ‘creative mind’

• prevent ‘lock-in’ and 

‘groupthink’
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Assignment

• Step 1 creating a scenariologic will be 

done during the tutorial; 

• Step 2  writing the scenario story is a 

take-home assignment. 
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The steps to generate a scenariologic

• Identification of the focal issue or decision. 

• Identification of the key forces and trends in the 
environment

• Ranking of the 'driving forces' or 'causal factors' by 
importance and uncertainty. 

• Creation of  a scenario-logics/skeleton, which is the basis 
for the scenarios
– Try to define independent axes

– Select some challenging/surprising combinations to build your 
scenarios on

– Think up nice names

– Make a first order description / basic storyline of how that world 
would look like anno 2040
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Round Up

• Sources/location of uncertainty

• Trendextrapolation

• Analogy

• Scenarios: policy versus context

• Mount Fleur/ Shell

• Land use 

• Construction of scenarios / scenariologic


