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coping with uncertainty — exploring the future?

» Exploring the future ik

 Forecasting == -

 Scenarios - shapes and .z ,H | A
sizes fi;f A &7

* Systematic design
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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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Sources of uncertainty

Context factors

Impact
uncertainty

7 > system
Steering

factors

Outcomes/criteria

Uncertainty
about
relations
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Figure 5—1: The Uncertainty Trumpet, after Rosenhead (1989)
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Some Man M ethods forForecasting
and A ssessm ent AP)

Trend Analysis
ExpertO pmnion

Scenaros

9 Information for Technology ManagementTI/TF at Air Products
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FORECASTING q

* Pre-supposes continuity - developments in
the past will continue 1n the future

* quantitatively

— regression analysis

— trend extrapolation

— trend 1mpact 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 force...

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 1s dangerous
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Growth Curves and Analogies
A Lag

phase

Louis Pasteur:

Log of numbers of bacteria
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Gompertz curve

y=e
bect T
y(t) = ae
I Lk
— I a— —
y=ae 1 3 i r
A Gompertz curve, named after , 1s a type of

, 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, ¢ are negative numbers

¢ 1s the (e=2.71828...)
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Analogy - a powerful but dangerous tool
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e danger! induction and non-sense
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Expert Opinion (AP)

Expert Opinion

|
. . G
Indl?/]dual _r(’mp

Survey Com m ittee| |[Focus G roup
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XTI R

Delphi

Define topic and questions
Select experts

First round of questions
Answers of experts
Analysis and summary
Second round (summary + questions)
Answers

Analysis and aggregation
Third round....

EPA1121 2009
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Japanese

Subject

Delphi AP)

Number of Realizable/ Median
Respondents Unrealizable

Importance

Round high medium low 1975 1980 1985 1990 199J 2000

49.Develbpm entofautom atic

sin ultaneous—translation m achmnes
which can handle standard business
conversations (Japanese-Englsh).

!

2141351427 | — P

31312166295

53. Com m ercialization of lightm em ory
utilzing laserholography to greatly
ncrease the m em ory capacity required
for nform ation retrieval

386
303

L 1

Quartiles
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Scenarios - possible futures - history

50's: Herman Kahn (RAND) - Cold Wa
'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 \\7/\??
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Mont Fleur Scenarios South Africa

 Ostrich, 1n which a negotiated settlement to the crisis in South
Africa 1s not achieved, and the country’s government continues to
be non-representative

» Lame Duck, in which a settlement 1s achieved but the transition
to a new dispensation is slow and indecisive

e Icarus, iIn which transition 1s 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 }\
il
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Possible Future Paths
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http://www.arlingtonin
stitute.org/future/Mont
_Fleur.pdf

Logic of the Scenarios

Fhight of the Flamingis
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This is the
scenario of
inclusive
democracy and
growth.
Flamingos
characteristically

take off slowly,
fly high,

and

fly together.

Flight of the Flamingos

[nclusive Democracy and Growth

Political Setilement Facilitating international

efvirofment
- Keglonal stabdlity .
- dures 1o world markets " o

Good government
- ler and mnsitent palicies
- EMriert rot comup

- Clhsarves maro-aconomic coretrainis

Em‘l participation
/ - Fanpla hana 2 52y

Social reconstruction Sustained economic growth

- More sodal inestment. g e - Husinas is confident

- Derrease in viakenee - Investmant & bigh
- Employment increases
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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.

EPA 29



Categories of scenarios (1)

POLICY SCENARIOS CONTEXT SCENARIOS
* Focus on policy field * Focus:

e normative context/environment

e (un-)desired future * methodical

e gction oriented e uncertain future

e robustness of policy

: options
 always zero scenario

: * no probable scenario
« often doom scenario

EPA1121 2009 30



Policy scenarios and context scenarios

Environment/ context

Steering ©

e ﬁmm@s

EPA1121 2009
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Categories of scenarios (2)

<<>>
PROJECTIVE / PROSPECTIVE
EXPLORATIVE
* Normative design
e continuation of e desired future
developments

e Often back-casting

* continuity * policy design

 extrapolation of trends

e NL: VROM scenarios

« NL: CPB scenarios e Sustainable futures
« Climate change scenarios 2




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

E

Sufficient information
integrity of
commissioners and
potential users

actual participation
shared responsibility

problem area
compliant/
controllable




Social Discussion on Energy Policy (1982/83)

reason: intention to construct three nuclear power plants

o

So this i1s an
example of policy
scenarios!

Economic Affairs and Energy
companies:

» unprecedented growth of
energy consumption

* substitution of o1l and gas
by coal and nuclear energy

EPA1121 200




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

EPA1121 2009



Dutch energy scenario’s (1982/83)
changes 1n Y2K (foreseen 1n 1980)

EZ-scenario:

Income........... ¢ +5%
fuel consumption « +15%
electricity......... « 430%
°gAaS............ e O MW
ecoal............ ¢« 4100 MW
‘nuclear energy * 3000 MW
wkk............. * 4000 MW
Renewables........ * 4%
Investments....... * 35 mrd

Unemployment.. ¢ 635.000



Dutch energy scenario’s (1982/83)
changes in Y2K (foreseen in 1980

EZ:
Income........... . +59%

fuel consumption , 450,

Actual 2000:

o+ 40%
¥

electricity......... +30% «+20,hhld
*Gas........... . 0 MW 3500
Coal........... e 4100 MW 2500
‘nuclear energy. 3000 MW 600
wkk............. * 4000 MW *5500 (-93)
o 1500 foreign
Renewables...... « 4% *4%6
Investments...... '« 35 mrd oF

Unemployment..... 635.000 *300.000



So scenar10s do not predict the future?

« INDEED!
e Some policy scenarios do try so, but...
 Context scenarios describe POSSIBLE futures

* It 1s all about awareness and preparedness

* So what about climate change scenarios? They
do not predict the future?

EPA1121 2009 38



The global climate of the 21st century

(a) CO; emissions (b) COg concentrations (c) SO2 emissions

41 Scenarios . Scenarios Scenarios
1 — AB g

1 —=-AIT
=== AlFl

;

COs emissions (Gt Giyr)
8

P

: : ; . : 300 S
2000 2020 2040 2060 2080 2100 2040 2060 2080 2100 2000 2020 2040 2060 2080 21
Year Year Year

50, Emissions (Millions of tonnes of sulphur per year)

(d) Temperature change (e) Sea level rise

-=== A1F| Severa models ,
— AB all SRES . il Scenarios
- — AT ehvelope . - AlB

iz ' - = AT All SRES envelope

—B Modal ensen'ﬂg\ 3 === ATFI including land-ice
— B2 all SRES ' 1 =h2 uncertainty

i
— 15924 (TAR method) aniops B Several madel
m £

all SRES

envelope

Model average
all SRES
envelope

3
]
j=2]
=
=
=}
g
=
i
g
5
'—

I------Ig

=

L |

e T |

Bars show the
range in 2100 i
produced by - Barsshow the
. ; . ; . ; . ; } several models B = ¢ . . range in 2100
roduced by
2020 204;3 2080 2080 2100 1 2100 Lzl modais
ear

WGH - SPMEIGURE 5

Mostly based on
trendextrapolation and

IPCC . : WMO UNE
INTERGOVERNMENTAL PANEL ON CLIMATE (;HANGEdynamIC mOdehng




KNMI climate change scenarios for NI (2008)

Luchtstromings-
patronen

Wereld-
temperatuur
voor 2050
t.o.v. 1990

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
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10 Fig.3
Observed mean
41 number of

E? 30 34 I summerdays (max

i D | e
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Questa scenario’s V&W

RuimTE

Grenzeloos Waarde(n)vol Nederland Nederland
Nederland MNederland Vrijstaat Polderland
Ruimtelijke locatie Spreiding Concentratie Concentratie Spreiding en
en spreiding concentratie
Grondgebruik wonen 54% 42% 1% 33%
GCrondgebruik werken 45% 33% -2% 20%
Grondgebrulk natuur 40% 20% 0% 10%
Grondgebruik landbouw | -20 % -15 % -10 % 10 %
1,6 miljoen ha 1,7 miljoen ha 1,8 miljoen ha 1.8 miljoen ha
Grondgebruik infrastructuur | 20% 5% 5% 0%
Grondgebruik recreatie 40% 0% 10% 0%
Groei aantal woningen 3B% 30% 15% 23%
woningen 8400 woningen 7900 woningen 7000 woningen 7500
{*1000) {*1000) (*1000) {*1000)
Woonmilieu Landelijk wonen/ | Steden: centrum Weinig nieuwbouw; | Randmilieu/
Randmilieu milieuNieuwe centrum Centrum-dorps
suburbs: Randmilieu
Locatie nieuwe Langs corridors In en aan de rand | Langs corridors / Langs corridors
bedrijfsterreinen stedelijk gebied zeer weinig
nieuwbouw
Locatie nieuwe kantoren | Langs corridors In een aan de rand | Langs corridors / In en aan de rand
stedelijk gebied zeer weinig stedelijk gebied
nieuwbouw
EPA1121 2009 42




JeVol]is]il-ant

‘Everyone will be better off in 35 years'
From our reporter Sheila Sitalsing

HE 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.

EPA1121 2009 43

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



Four viewpoints on the
Netherlands

Production, employment and
sectoral structure in four
scenario’s till 2040

Free Huizinga en Bert Smid

Centraal Planbureau

. .. Reqgiot
Van Stolkweg 14 The table gives some addltlonﬁ

Postbus 80510 figures

2608 GM Den Haag

Tabel 1 Samenvattende tabel
Regional
Communities
Grozivan hat BBP per hoofd 07
Inkomensgelijkheid +
Grensoverschrijdend milieu 0

Soevaneiniteit en identiteit +

Figuur 1

Fulbilizk

=trong
Europe

1,2

Sleutelonzakarhedan en de vier scenario's

Internaticnaal

Strong Europe

Global Economy

Maticnaal

Transatlantic
Market

1.7

gmmunities Transatlantic Market

Slobal
Econommy

2.1

Frivaat



Figuur 2 Aandelen in de werkgelegenheid, Transatlantic Markm’
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O bouww en onr.
qoed
40% 1 O commerciéle
diensten
O
—_— W FOrg
O overheid
0% -
Ly
&
Example of a (labor)scenario based 9fip 5 1171 5009 45
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Scenarios 1n 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 1n 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
1mages as a basis for conveying their
message about the future
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reaame warkioa.

D baschaidara mnomi sctha groal bangs mae
rich maadada irea sl onaka sadalila nai-
warkan niaeaiy van da grond koman. Gem-
marschrikdanda ssmarevarking komein hae
saka e an da varniwoondalile economi v
2. Hatra e galdiwcor da ranspan- an
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Nieuw Nederland
New Netherlands

— 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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Cit boek hecft ruintinijka ontwerpan gebundald di 565
opdracht van da slichting Medariand fu Al an ]
Hedertand in het jaar 20350

C==rioe zin in drie fasen aan een aanial omiw 5 i
Ek onbwarp dai gemeskd wand, peste binren aan de
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1945 RONDJE RANDSTAD, TREANSEAPID 1955: ONE BERCHTITECTURE; Magm eatmatra

Hat Bereoriymebrresrap i Jsest=and it Siemers WY, de ABN-Amm, Bal bt Het ‘Rondje Randsisd” van hat Consaortium Transmpid wordiadesr de hoge
HSdam on g HES E citieifean Fondja Randstad’ tussen da vier grola ske- snalheid, de gunstige accalarmtie en - d oo ek H:c-:.ilir-:-rd als gEn
clanflr Mg o ot SEbee Evaniuaal uik fa braiden mat order mesr de i | martmsysteem voor het stodalik nebwark DS de MBqelil&d oppos
Zuiclfenoljm Hat 880 geoffllik wan de middepuntviedenda kmchian van tunistisch zan 1o takkan op besteerda an niauws KBparfRirna e o
da [Eam il buibanring en Tubbaren’ hinnanrng met ke va riSden Monda i

Rgﬂdje Randstad, 1999 -
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'NAAR EEN
BLAUWGROENE
BELTAMETHHPHD

jigyoor een blmssgmens delamatn pool. o con-
n mot ardern Europesa metropolen ken con-
glinnoert aks san goheol. Da Rardsiad is ean eind
i@z nhaid, maar bahoeft nog weel inspanningan

i ko fmilia voor o zes miljosn mwonams vrangt

Deltametropool, 2001 E
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Dazom is ean kwalicitssprong e oen b
gawerst. Immskanngen in warar, Endschep,
structuur zijn daarkij bapaland. Z§ sturen da mo

crakren voor wanan en warkan. Up dit momant »
nargia en daames (intar)natonale vamiaking va
banut.
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HALAT 2.8

ak zich de t=sk om nieuwa wegen ta wrkanren
cligvan 1 openan. Doordat in de loop van da
idealin gnimpulsan i oristzen, besuit men
an hat blauw van hat wata mystoem, hat grosn
uchinecreatio an comouren aks kwalbaisijnan

anngeduid s het ¥eértemik. Het documant is ol
grammatscha basis, sen prosye van een o

schaainiveal, in csu de Regio Rijniand.

Waterrijk, 2002 -

EPA1121 2009

Os eersia resulaian zin verkenning van ssn matsg

op de doonsarking van aan metmopo i perensl




Gl CHF o N. R B LI-OEEEr Q03N FapE- 36

2002: DE NIETWE EARRT VAN NEDERLE N

om ean beter reicht n de effectan van over-
st do gegevers van da nieu-we lesar lan wor- ah
: sarheden worden geinebst. Lt da gegevans van fjle= struchuran. Op termin habban d-a-grl:-:ri:laun'.
n siaads meer plannan en mear verschilande op positeve wijze nchting-gevand 12 zip voor de of
n de ruinmaljka plannan vamdil sak. Ca natwerkan.
i@ zian en ar oninan skachis incidan-

Nieuwe kaart van Nederland, 2007



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 1ssue

monitor developments




Factors <<>> Megatrends

Factors Megatrends
* determine success or « powers that influence
failure on the policy the dynamics of the
‘battle’ field factor, but cannot be
influenced/controlled
by own policy

measurcs
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e Select axes

Scenal‘lOlOglCI » importance

* uncertainty

Alma mater

/ autonomous
laisez faire / " top down

dependent

knowledge company

Figure 4. Scenariologic of the university’s %%’ﬁ’fé’ 1pzool(z)cgy



Scenariologic
example with 3 megatrends

e Choice of relevant combinations

 plausible and surprising - not probable

e ‘expressive naming’

Table 4. The dimensions of the scenarios on university staffing

Scenario name Ideas onuriversity | External influence | Attitude
“Social Confidence” Alna Mater Laissez Faire autononous
“Freedomin Ties” Ala Mhater Top Down dependent
“Free Market” Knowledge Conpany Laissez Faire autononous
“Planned Conpetition” Knowledge Conpany Top Down dependent
“Organized Free Conpetition” Knowledge Conpany Top Down autononous
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Scenariologica
Venice case

Figuur Y Scenariologica

Stable

individualistic

Dryer,colder

Warmer, wetter

collective

unstable
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Venice Carnaval —

Individualistic,
unstable, dryer Venice Opera -
Lo Collective,
i 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 QOasis 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

high level of
sustainability
Oasis Eden
A b/
central decentral
production production
present .......................... > Cockaigne
low level of
sustainability
Atlantis
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Brainstorming techniques

Generate 1deas  ‘casual atmosphere’

free association: — game / sports

broad and weird — different location

e - — sometimes gdr
no criticism . . .

. — 1nvite ‘creative mind’
20 minutes max.

clarify and supplement

discussion and organisation
selection e prevent ‘lock-in” and

elaboration “groupthink’




Assignment

* Step 1 creating a scenariologic will be
done during the tutorial;

* Step 2 writing the scenario story 1s a
take-home assignment.
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The steps to generate a scenariologic

» Identification of the focal 1ssue or decision.

 Identification of the key forces and trends in the
environment

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

* Creation of a scenario-logics/skeleton, which 1s 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
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