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1 Preface

The ScenarioWizard is designed for applying cross-impact balance analysis (CIB), a method of qualita-
tive system and scenario analysis. CIB facilitates the construction of qualitative scenarios based on
“qualitative impact networks”, i.e. based on qualitative knowledge concerning the mutual impact
relations of a system’s principal elements. Qualitative impact networks are used as a concept of sys-
tem description in many disciplines, for instance in economics, energy policy analysis, technology
foresight, innovation research, social sciences, management sciences and health care analysis. CIB
offers an approach to analyse qualitative impact networks and to understand their behaviour.

CIB and ScenarioWizard were first developed from 2001 to 2003 at the Center for Technology As-
sessment and developed further from 2004 to 2011 at ZIRN, the Interdisciplinary Research Unit on
Risk Governance and Sustainable Technology Development. In 2012, when ZIRN was integrated in
ZIRIUS, the newly founded Research Center for Risk and Innovation Studies of the University of Stutt-
gart, the curatorship of the CIB method was transferred to this organization. Since 2001 the method
and the software have been used, tested, and improved in many projects.

This manual only describes the technical aspects of using ScenarioWizard. It does not aim to explain
the methodological basis of CIB, give details on the different methods of evaluation, or the theoreti-
cal background to this form of analysis. A short introduction to the basic concepts of CIB is offered in
chapter 2, however. The CIB homepage www.cross-impact.de provides further information, refer-
ences and materials.

The structure of this manual is as follows: chapter 2 contains a short introduction to the CIB method.
Far from being exhaustive it gives a rough idea of the goals, the approach and the possible products
of a CIB analysis. Yet the installation of the software is straightforward and uses standard Windows
install procedures, it is shortly described in chapter 3. Chapter 4 takes you through a simple CIB
analysis procedure creating scenarios of the societal future of the fictitious country “Somewhere-
land”. After having worked through this chapter you will be able to map the analysis steps described
in chapter 2 onto the corresponding ScenarioWizard functions.

After this overview, the subsequent chapters describe the functions of the software in greater detail.
Chapter 5 shows how to build up a project file (containing descriptors, descriptor variants, descriptor
definitions, the cross-impact matrix and comments on the cross-impacts), and how to modify and
store it. Chapter 6 deals with ScenarioWizard’s evaluation procedures designed to support the con-
struction and the understanding of scenarios, i.e. plausible and internally consistent combinations of
descriptor variants. Chapter 7 shows how the user can customize the interface and the evaluation
procedures of the software to meet his/her needs. Chapter 8 explains the Presenter mode which is a
new feature in the software version 4.2. The Presenter provides several functions supporting the
presentation and discussion of data and results of your CIB analysis. Chapter 9 describes the techni-
cal limitations of the data structures which can be processed by ScenarioWizard. The topic of chapter
10 is both pleasure and obligation. It acknowledges the support of the many scholars, colleagues and
friends who contributed in various ways to the development of CIB and the ScenarioWizard. Chapter
11 informs about the license regulations and the liability disclaimer regulating your use of the soft-
ware. Finally, chapter 12 contains a glossary which might be a helpful guide through the jungle of
technical terms which, unfortuantely, also pervades this manual.
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2 Introduction to CIB

This chapter offers a short introduction to the basic concepts of CIB. Readers experienced with CIB
may prefer to skip this chapter. The method was published 2006 in the journal Technological Fore-
casting and Social Change'. A bibliography of the meanwhile extensive body of publications about
the method and its applications can be found at the CIB homepage (see www.cross-
impact.de/english/CIB e Pub.htm).

2.1 Purpose of the CIB method

The cross-impact balance analysis (CIB) is a method for analysing impact networks. The method uses
qualitative insights into the relations between the factors of an impact network in order to construct
consistent images of the network behaviour. The CIB method is based on

e a discipline independent, qualitatively oriented concept of analysis which promotes the ap-
plication of the method in interdisciplinary problems;

e an expert discourse approach which allows to collect, organize and to judge broad (as well as
dissenting) expert knowledge to complex, multidisciplinary topics in a structured way;

e a proven algorithm for the evaluation of the collected information and for conducting a
gualitative system analysis.

ZIRIUS supports the application of the CIB method by scientists, companies or administrations
through advice, cooperation, and various materials. Visit CIB’s method homepage for more informa-
tion.

A typical application field of CIB is scenario analysis. The construction of scenarios frequently requires
the examination of developments in many different fields (e.g. economic, political, social or techno-
logical developments). Within different fields well established ideas about the possible developments
often exist (e.g. in the form of a favourable, middle and unfavourable forecast variant). However, the
development of holistic scenarios requires to identify which combinations of these variants are pro-
moted by the net of their interrelations. This systemic synthesis of isolated information to an overall
picture in the context of a scenario analysis can be carried out with the help of CIB.

CIB is a special form of cross-impact analysis. Several variants of cross-impact analysis have been
used for the analysis of multidisciplinary systems for more than 40 years. They provide a number of
structured processes for deducting plausible future developments in form of rough scenarios and are
based on expert judgements about systemic interactions. Cross-impact methods are mostly used for
analytical tasks which do not allow the use of theory-based computational models due to their disci-
plinary heterogeneity and the relevance of "soft" system knowledge, but on the other hand are too

! Weimer-Jehle W. (2006): Cross-Impact Balances: A System-Theoretical Approach to Cross-Impact Analysis.
Technological Forecasting and Social Change, 73:4, 334-361


http://cross-impact.de/english/CIB_e_Pub.htm
http://cross-impact.de/english/CIB_e_Pub.htm
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complex for a purely argumentative systems analysis. CIB is a modern form of cross-impact analysis.
It is characterized by an easy-to-understand procedure, transparency, and high flexibility in applica-
tion and evaluation.

2.2 The CIB approach

The CIB method is a proven cross-impact method which aims for a qualitative systems analysis of
multidisciplinary topics (e.g. scenario construction). CIB consists of a thoroughly tested combination
of expert discourse and analysis algorithm. The basic structure of a CIB analysis contains the follow-
ing steps:

i.  Anexpert panel is assembled which covers the full spectrum of knowledge that is necessary
to understand all relevant topics. The panel should also reflect expert dissent if relevant.

ii.  The expert panel prepares a list of the most important system factors ("descriptors") and
compiles all available information on the expected future evolution of the descriptors. A list
of possible disturbing influences which may deflect the evolution is also prepared.

iii.  The expert panel discusses the interdependencies between the descriptors in one or (usually)
more workshops. The experts pass "cross-impact judgements" on interdependencies using a
qualitative judgement scale (e.g. "strongly promoting influence" or "weakly restricting influ-
ence"). The set of all judgements defines an impact network.

iv.  The consistent configurations of the impact network ("consistent scenarios") are calculated
by the CIB algorithm. They reflect the systemic balance of influences of the network including
all indirect effects and provide a set of plausible future system states.

v.  The expert panel discusses the results of the evaluation and prepares recommendations for
the user of the analysis.

More information on the CIB approach offers Guideline No. 1, which is available at the CIB homepage
www.cross-impact.de.

2.3 The CIB algorithm

The aim of the CIB analysis is the construction of internally consistent assumption bundles in the
context of scenario analysis. To this aim plausible configurations of the impact factor network con-
sisting of mutually supporting assumptions must be identified.

CIB uses a pair-interaction system approach. Starting point is the identification of a set of factors
("descriptors") which characterize the system in a sufficient way for the purpose of a qualitative sys-


http://www.cross-impact.de/english/CIB_e_MBl.htm
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tem understanding. The relations between these descriptors are described by a net of influences (Fig.
2-1).

This net can be partially or completely connected. The impact
relations may be one-sided or reciprocal. An arrow directed

p—— o,

{p1) —» (D3]

S 8 N from descriptor D1 to descriptor D2 indicates an impact on D2,
'\A ; caused by D1. This means that ceteris paribus a change in the
v-:"‘.'o_z\’l state of D1 will induce a change in the state of D2. As a whole

N the system will tend to a configuration in which the web of in-

fluences is balanced in an internally consistent way.

Fig. 2-1: A simple impact network

2.3.1 Structure of a cross-impact matrix

The construction of a CIB cross-impact matrix will be described with the help of a simple example.
The example describes a fictitious country "Somewhereland" with six interdependent factors in the
fields of politics, economy and society. The steps of the CIB process are as follows:

1) Compile a list of the most relevant system factors ("descriptors").

In our example literature research or expert interviews may lead to the following list of descriptors: A.

Government, B. Foreign policy, C. Economy D. Distribution of wealth, E. Social cohesion, and F. Social
values.

2) Define a set of qualitative alternatives (variants) which characterize the possible states of the de-
scriptors.

In the example we use:

non

-"Patriots party", "Prosperity party” and "Social party" as possible variants of the descriptor “Gov-
ernment”;

- “Cooperation”, “Rivalry” and “Conflict” as possible variants of the descriptor “Foreign policy”;

- “Shrinking”, “Stagnant” and “Dynamic” as possible variants of the descriptor “Economy”;

- “Balanced” and “Strong contrasts” as possible variants of the descriptor “Distribution of wealth”;

- “Social peace”, “Tensions” and “Riots“ as possible variants of the descriptor “Social cohesion”;

- “Meritocratic”, “Solidarity” and “Family” as possible variants of the descriptor “Social values”.

3) Make a judgement about the impact of state x of descriptor X on state y of descriptor Y, based on
literature reviews, expert interviews, or other appropriate investigations. Express your judgement in
a qualitative scale as follows:

-3: strongly restricting influence
-2: moderately restricting influence
-1: weakly restricting influence
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0: no influence

+1: weakly promoting influence
+2: moderately promoting influence
+3: strongly promoting influence.

Only direct influences must be accounted for these judgements. The resulting indirect influences will
be automatically constructed by the algorithm.

In the example we make the judgement that the occurrence of riots will strongly motivate many citi-
zens of Somewhereland to retreat mentally into their closer social references: the family. The cross-
impact of the variant "E3 Social cohesion: Riots" on the variant "F3 Social values: Family" is set to +3.

This procedure results in a cross-impact matrix. Fig. 2-2 shows the matrix for our example. The row
descriptor of a judgement section indicates the source of an impact, the column descriptor shows the
target of the impact. E.g., the judgement section Cg describes the impact of social cohesion on for-

eign policy.

A.Gov B.FoP C.Eco D.W E.SCo F.SoV
Cross-Impact Matrix > @
Somewhereland 28 - é ©
g 2>5l|S El |8 S
a5 2|8 _ | |2E Ll |8 o |&L gz
caml g8 2K ez alles2
= 08l |loBE|l|l=2c||8¢c|l|c 22|E=2E
SE8llezgl|l€c 83 85| |ca 8|85
= 5 = OxXx Ol |vwm Al | mhn|l |k | |[=0n WL
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Fig. 2-2: A cross-impact matrix
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Crar2: A judgement cell
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Exercise: The cross-impact judgements in Fig. 2-2 are to be taken as an example. They express a pos-
sible view on the issue of societal development, but your opinion on some relationships might be
different for a real country. Prepare your own matrix which expresses your personal judgements.

2.3.2 Recognizing the inconsistencies of a scenario

The interdependencies shown in Fig. 2-2 constitute a net of impact relations expressed by the cross-
impact matrix. They limit the space of plausible scenarios for the system state because a configura-
tion chosen arbitrarily will in general contain contradictions to the "rules" of the system. Contradic-
tions are made visible by calculating the impact balances of a scenario. In Fig. 2-3 this is done for the
scenario S = [ A2 B1 C3 D1 E1 F1 ] (Government: "Prosperity party", foreign policy: cooperation,
economy: dynamic, distribution of wealth: balanced, social cohesion: social peace, social values:
meritocratic). Summing up the highlighted rows summarizes the influences impacting the descrip-
tors. The scores of the impact balances which correspond to the given scenario are marked by arrows
in the row "Scenario assumptions".
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A3 "Social party" ofofof |O -2| [3]-3 -1-1] |-2 0
B. Foreign policy:
B1 Cooperation 0j0f0 -2/1|1)10]0]| |0]|O|Of [O|O]O
B2 Rivalry 0/0]0 0|1]-1] |0]|O 1|0(-1| [0|/0]O
B3 Conflict 3[-1]-2 3[(0]-3] [0]Of |3[1]-2] [-2]1]1
C. Economy:
C1 Shrinking 2|1|-3] |0f0]O -2|12] [-3]1[2] |0|0]O
C2 Stagnant -1]12(-1| |0[0]O 0/0]| [0]OfO]| |OfO]O
C3 Dynamic 0/0]0 0]0]0 -2|12 3|-1]-2] |0[0O{O
D. Distribution of wealth:
D1 Balanced o|of0o]| [ofo|O| |O]O]O 3[-1]-2| |-2|1]1
D2 Strong contrasts 0]-3]3] [0]0|0f |[O0]O]|O -3[112] |2f-1]-1
E. Social cohesion:
E1 Social peace 0o|{0f0]| [0f[O|O]| |-2]-1]3]| |0O]O 2(-1(-1
E2 Tensions 0(0]0O] [-2]0f1] [1|1]|-2/|0O0]O -1]101
E3 Riots 2|-1]-1f |-3[1]|2 3/0]-3] |0]0 -2]-1]3
F. Social values:
F1 Meritocratic 0[3]-3] ([0|0[O] [-3]0[3] |-3[3] [-2|1]|1
F2 Solidarity 1]-2|1 0|00 |-1[2]-1] [2]-2] |2]-1[1
F3 Family 0o(o]Jo| |Oo]|OfO] [-2]2]-1] |1([-1] |2]-1]1
Scenario assumptions: 2 Vv L2 2 Vv Vv
[Balances 0 3 -3 77 2 -1-1
Maximum: " ¢/ " N~ A "
\_'_J
The impact score of a variant The impact balance of a descriptor

Fig. 2-3: The impact balance of a scenario.
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In five cases (descriptors A, B, C, E, F), the arrows indicate the maximum score of the descriptor im-
pact balance (cf. arrows in the row "Maximum"). Consider descriptor E (social cohesion) as an exam-
ple. The impact balance of “E. Social cohesion” is [+4,-1,-3], and the impact score of “social peace”
(the descriptor variant which is assumed in scenario S) is +4. There is no higher impact score within
the impact balance of this descriptor, and therefore the assumption “Social cohesion: social peace” is
rated consistent. The reason behind this technical rating is that the scenario includes two assump-
tions strongly working in favour of social peace: the dynamic economic growth and the balanced
distribution of wealth. These impacts as a whole have considerable more weight than the scenario’s
single argument against social peace (social values: meritocratic). A comparable dominance of pro-
arguments can be found in none of the other possible variants of the descriptor “Social cohesion”.

The assumptions of the scenario are not working out for every descriptor, however. In one descriptor
balance (“D: Distribution of wealth”) the arrow does not point to the maximum impact score and this
indicates an inconsistency in the scenario. Scenario S assumes the variant “balanced” for this descrip-
tor, but this assumption is supported by none of the other scenario assumptions. The typical policies
of Somewhereland’s “Prosperity party”, the dynamic economic growth and the meritocratic social
values point towards the opposite assumption of strong contrasts in the distribution of wealth (cf.
the cross-impact table). This means that the assumption “balanced” does not comply with the pros
and cons associated with the descriptor “Distribution of wealth”.

Descriptor D violates the "rules" coded in the cross-impact matrix. To avoid such violations, the
states of the descriptors must show a well-balanced configuration that reflects the dual role of each
descriptor as both impact source and impact target. The internal consistency of a scenario requires
that every variant is chosen in such a way as to ensure that no other variant of the same descriptor is
stronger preferred by the combined influences of the other descriptors. In CIB this is denoted as the
principle of consistency. In Fig. 2-3 this principle is violated and the shown scenario is inconsistent.

It should be mentioned that the switching of the inconsistent descriptor "Distribution of wealth"
doesn’t automatically result in a consistent scenario. The variant of the descriptors then would corre-
spond to the influences having an impact on them. But new inconsistencies would arise in other
places, caused by the changes in the descriptor D. Impact nets are complex systems and usually they
are not easy to understand. CIB analysis, although a qualitative method, mirrors this fact.

Exercise: Try to guess a “Somewhereland” scenario without inconsistency before you read the next
section.
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2.3.3 Consistent scenarios

In our example (six interacting descriptors) 3*3*3*2*3*3 = 486 possible configurations exist. Check-
ing all configurations in the way shown in Fig. 2-3 reveals that only ten configurations are free of
internal inconsistencies. The ten consistent scenarios are grouped into six scenario families (scenario
groups) and a title is assigned to each group interpreting and summarizing the scene in each case:

Scenario-group | Scenario-group Il Scenario-g. Il Scenario-g. IV Scenario-group V Scenario-g. VI
"Prosperity in a divided society” | "Stop exploitation!" | "Cosy society" |"Protectionism" | "We againstthe others" "Society in crisis"

| ve |

A. Gowvernment: A. Government: A. Government:

-A2 "Prosperity party" -A3 "Social party" -Al "Patriots party”
B. Foreign policy: B. Foreign policy: B. Foreign policy: B. Foreign policy: B. Foreign policy:
-B1 Cooperation -B2 Rivalry -B1 Cooperation -B2 Rivalry -B3 Conflict
C. Economy: C. Economy: C. Economy:
-C3 Dynamic -C2 Stagnant -C1 Shrinking

D. Distribution of wealth:
-D2 Strong contrasts

-D1 Balanced

D. Distribution of wealth:

D. Distribution of wealth:
-D2 Strong contrasts

E. Social cohesion:
-E2 Tensions

E. Social cohesion:
-E1 Social peace

E. Social cohesion:
-E3 Riots

F. Social values:
-F1 Meritocratic

F. Social values:
-F2 Solidarity

F. Social values:
-F3 Family

Fig. 2-4: The consistent scenarios of Fig. 2-2.

The consistency of the single scenario in scenario-group VI “Society in crisis” is demonstrated in Fig.
2-5. All arrows of the row "Scenario” mark the states of maximum impact score in the respective
impact balance. They coincide with the arrows in the row "Maximum". The state of each descriptor
reflects the sum of all influences which are caused by the other descriptors. In the case of contradic-
tory influences the stronger influences are decisive.

Large cross-impact matrices include too many possible configurations to be checked by hand. Even in
the case of our example with 486 configurations this would be a laborious task. A systematic explora-
tion of the configuration space and the identification of the complete set of consistent scenarios
requires the help of the ScenarioWizard. Nonetheless it is possible and instructive to test the validity
of the resulting scenarios or the inconsistency of a rejected scenario manually. The possibility to test
the computer evaluations in an easy and understandable way can considerably enhance the credibil-
ity of the analysis results in the eyes of the involved persons and the users of the analysis.

It should be stressed that the application of CIB is not restricted to the issue of societal develop-
ments, which is used here only as an example. Typical descriptors in applied projects concern policy
decisions, business strategies, environmental, social or technological changes and others.
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A detailed description of the method and additional information offers Guideline No. 1, which is
available at the CIB homepage.
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Fig. 2-5: The impact balance of scenario VI.
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3 Installation

System requirements

The ScenarioWizard requires the following system features:

*

*

A PC with MS Windows XP, Vista or Windows 7;

MS .NET Framework 2.0 or higher. Because many applications require MS .NET Frame-
work this software probably is already installed on your computer. If not, you can
download MS .NET Framework free of charge at:

http://www.microsoft.com/downloads/search.aspx?displaylang=de

At least 10 MB free space on your hard disk;
Screen resolution of 1024 x 768 or more is recommended;
A mouse or another pointer device is recommended;

The CPU speed required depends on the size of the cross-impact matrices to be evalu-
ated. CPU speed of 1 GHz or more is recommended.

The main memory size required depends on the size of the matrix under consideration.
Maximum use of the data arrays enabled in ScenarioWizard (cf. chapter 9) requires a main
memory of approx. 650 MB. Typical project sizes use up 7-10 MB of main memory.


http://www.microsoft.com/downloads/search.aspx?displaylang=de
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Installation and start

Before you install the software, read the End User License Agreement
(EULA) in chapter 11!

1. If you have installed the basic version of the software (ScenarioWizardBasic) or older ver-
sions of the full version on your computer, please de-install it before proceeding.

2. Start the program ScenarioWizard4.msi using the Windows function “Start-Run” or Win-
dows program “File Explore”.

3. Follow the instructions of the installation program. Having completed the installation pro-
cedure, start ScenarioWizard using the Windows function “Start-Run” or the Windows
program “File explore” or the icon on the desktop.
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4 Getting started with ScenarioWizard

4.1 Overview

A qualitative system analysis using ScenarioWizard is conducted by sampling qualitative judgements
about the mutual influences (the “cross-impacts”) of the principal elements of a system, and by con-
structing plausible and consistent qualitative scenarios concerning the system’s behaviour. The typi-
cal structure of a cross-impact analysis using ScenarioWizard is as follows:

= Generate a list of descriptors (relevant system elements) and their variants (possible states
or developments): the “analysis structure”.

= Enter the cross-impact data into this structure. The analysis structure and the cross-impact
data together form the cross-impact matrix (“cim”).

= Evaluate the cross-impact matrix by computing its solution set (consistent scenarios, weights,
).

= If appropriate for the aims of the analysis, carry out additional evaluations (frequency statis-
tics, influence analysis, transient analysis).

=  Store data and results.

The following chapters describe how to perform the various stages of the process. All necessary func-
tions can be accessed via the menu items and the buttons found in the different ScenarioWizard
windows. The basic functions are also available using the buttons of the toolbar (Fig. 4-1). All func-
tions may only be accessed if the necessary preparatory steps have been done. Otherwise the menu
items appear grey and their toolbar buttons are disabled. For instance clicking the button “Find con-
sistent scenarios” on the toolbar is only effective if an analysis structure has been generated or
loaded, and if cross-impact data have been provided.

A help function is also available. It may be accessed via the menu item Info — Help or the F1 key.
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Display options
Evaluation options
Analyse impact balances
Find consistent scenarios
Edit judgement section
Edit cross-impact matrix
Edit analysis struktur
Save project file
Load project file (scw)

Fig. 4-1: The basic functions of ScenarioWizard can be found on the toolbar.

4.2 A simple analysis - step by step

This chapter describes a simple analysis in order to show the principles and the typical way of work-
ing with ScenarioWizard. The analysis deals with the calculation of the consistent scenarios of
,2Somewhereland”, the example used in chapter 2.

Step 1: The analysis structure

The first step of the analysis requires the definition of the descriptors and their variants (the ,,analysis
structure”). Chapters 5.3 and 5.7 describe how to build up a new analysis structure using Sce-
narioWizard and how to fill the analysis structure with cross-impact data. This is not necessary in this
exercise as a ready-to-use project file named ,Somewhereland_en.scw” was included in Sce-
narioWizard’s installation package. The project file can be loaded using the menu item File -
Load...project file or the button [& in the toolbar.

After loading the analysis structure it can be displayed using the menu item Edit - Analysis structure
or the button in the toolbar (Fig. 4-2). First an inquiry is shown to confirm if the cross-impact
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matrix (cim) shall be co-edited, because a modification of the analysis structure can request an ap-
propriate restructuring of the cross-impact data. Click on the button ,Yes”.

= = o = = ‘
A. éﬁemem -A1 "Patriots party” -A2 "Prosperity party” -A3 "Social party"
B. Foreign policy -B1 Cooperation | -B2 Rivalry -B3 Conflict
C. Economy -C1 Shrinking -C2 Stagnant -C3 Dynamic
D. Distribution of wealth -D1 Balanced -D2 Strong contrasts
E. Social cohesion -E1 Social peace |-E2 Tensions -E3 Riots
F. Social values -F1 Meritocratic -F2 Solidarity -F3 Family
v
4 »
Delete Insert | il il :l :I Short I Close I Color | D

Fig. 4-2: The analysis structure of the ,Somewhereland” exercise displayed in the structure editor.

In several program windows ScenarioWizard uses abbreviations of the names of the descriptors and
variants. So, the preparation of an analysis structure in the structure editor includes also the defini-
tion of short names of the descriptors and variants. However, this step can be skipped in our exercise
too, because all necessary abbreviations are already included in the loaded project file. To display the
abbreviations press the button ,Short“. The same button (now inscribed ,Long“) can be used to
switch back to the long names.

The structure editor can also be used to modify the analysis structure (cf. section 5.6). This is not
needed now because the loaded project file fully represents the exercise “Somewhereland”. The
structure editor can be closed now. Use the button “Close” to this end.

Step 2: Cross-impact data

The next step in the analysis procedure is to enter the ,cross-impact data“. They represent the mu-
tual influences between the descriptors. This can be done using the ,,cim editor”. The menu item Edit
- Cross-impact matrix or the button in the toolbar opens the cim editor (Fig. 4-3). Again, it
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is not necessary to enter the data manually because the data of the exercise ,,Somewhereland” are
provided by the loaded project file.

Cross-Impact-Matrix

A AA BB B ccc DbDDbD| EEE FFF

A1 A2 A3 B1B2B3 C1C2C3 D1D2 E1E2E3 F1F2F3
A. Government:
-A1 "Patriots party" 2 1 1 0 0 0 0 0 241 0 0 0
-A2 "Prosperity party" e  ESlEEs 2| o 00 0 21|51 %
-A3 "Social party" 0 0 0 0 2 -2 3 3 2 14 -1 2 2 0
B. Foreign policy:
-B1 Cooperation 0 0 0 2 1 1 0 0 0 0 0 0 0 0
-B2 Rivalry 0 0 0 0 1 41 0 0 1 0 41 0 0 0
-B3 Conflict 3 1 -2 3 0 -3 0 0 3 1 -2 2 1 1
C. Economy:
-C1 Shrinking 2 13 0 0 0 2 2 301 2 0 0 0
-C2 Stagnant 1 2 A 0 0 0 0 0 0 0 0 0 0 0
-C3 Dynamic 0 0 0 0 0 0 2 2 3 1 -2 0 0 0
D. Distribution of wealth:
-D1 Balanced 0 0 0 0 0 0 0 0 0 3 1 -2 2 1 1
-D2 Strong contrasts 0 -3 3 0 0 0 0 0 0 3 1 2 2 14
E. Social cohesion:
-E1 Social peace 0 0 0 0 0 2 1 3 0 0 2 1 -1
-E2 Tensions 0 00 1 0 1 1 1 -2 0 0 1 0 1
-E3 Riots 2 1 -1 301 3 -3 0 0 2 1 3
F. Social values:
-F1 Meritocratic 0 3 -3 0 0 0 3 0 3 3 3 2 1 1
-F2 Solidarity 1 -2 1 0 0 0 4 2 4 2 -2 2 1 1
-F3 Family 0 0 0 0 0 0 4 2 4 1 4 2 14 1

;‘ ;I Accept Print

Fig. 4-3: The cim editor.

Descriptors and their alternative variants are printed in long names in the left column of the matrix.

In the head row they are printed in short names (cf. step 1). The cim editor can be used to enter or to
modify cross-impact data. In our exercise, the loaded matrix matches perfectly with Fig. 2-2 and we
can close the cim editor by pressing the button “Accept”.
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Step 3: Calculation of the consistent scenarios

Now all necessary data are provided and the evaluation of the cross-impact matrix can begin. The
calculation of the consistent scenarios following the method described in chapter 2 is started by the
menu item Analyse - Consistent scenarios or the button [B! in the toolbar. The results of the
calculation (the “solutions of the matrix”) are displayed in the protocol shown in Fig. 4-4.

Evaluation protocol 5

honsistent scenarios of CI matrix Somewhereland en.scw: A
Strong consistency

Scenario No. 1

Consistency value : 0

Total impact score: 9

A. Government : -A3 "Social party"
B. Foreign policy : -Bl Cooperation

C. Economy : —-C3 Dynamic

D. Distribution of wealth: -D2 Strong contrasts
E. Social cohesion : -El1 Social peace

F. Social values : -F1 Meritocratic

Scenario No. 2

Consistency value : 0

Total impact score: 8

A. Government : -A3 "Social party"
B. Foreign policy : -B2 Rivalry

C. Economy : -C3 Dynamic

D. Distribution of wealth: -D2 Strong contrasts
E. Social cohesion : —El Social peace

F. Social values : -F1 Meritocratic

Statistics Filter Print Save Tableau | 000 1B Rp

Fig. 4-4: The evaluation protocol displaying consistent scenarios.

The protocol shows the scenario Ila and Ilb of the scenario tableau in Fig. 2-4. The other scenarios
can be displayed using the scroll bar.

Step 4: Analysing the consistent scenarios

The button “Rp” generates a report on a selected scenario discussing the logical coherence of the
scenario and the reasons behind the choice of the elements of the scenario. Enter “1” in the input
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field between the buttons “Tableau” and “IB” and press “Rp” to generate a report on the first sce-
nario of the evaluation protocol (scenario no. 1). An extract of the report is shown in Fig. 4-5.

Report

EENEEE =%

Descriptor 'C. Economy' A
Concerning descriptor 'C. Economy' the assumption '-C3 Dynamic' is
selected. This assumption is supported by the following scenario elements:

e B. Foreign policy: -B1 Cooperation (weight 1)
e E. Social cohesion: -E1 Social peace (weight 3)
e F. Social values: -F1 Meritocratic (weight 3)
The following scenario element contradicts this assumption:

e A Government: -A3 "Social party" (weight -2)

In summary, the assumption shows the impact score + 5. So, the arguments in
favour of this assumption are predominant.

F. Social values: B. Foreign policy:
-F1 Mentocratic -B1 Cooperation
(+3) 1)

C. Economy:
-C3 Dynamic
(Impact score +5)

¢

E. Social cohesion: A. Government:
-Et Social peace -A3 "Social party”
(+3) (-2)

Fig. 2: Influences on the scenario element 'C. Economy: -C3 Dynamic'.

Save

Fig. 4-5: Extract of an automatic scenario report.

Close the protocol by pressing the close button top right of the window. The calculation of the con-
sistent scenarios is the core function of the CIB method. Further analysis procedures are described in
chapter 6.

The demonstration of the basic analysis of the exercise ,,Somewhereland” is finished now. Close Sce-
narioWizard by the menu item File - Exit or the close button top right of the program’s main window.
The following chapters provide detailed information on the several functions of the software.
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5 Generating and handling a project file

Since program version 4 all input data necessary for conducting a CIB analysis are integrated and
stored in a single project file (in earlier versions of the software the analysis structure and the cross-
impact data were stored in different files). The project files bear the extension .scw. The following
sections describe the generation, handling and use of project data and project files by ScenarioWiz-
ard.

5.1 Overview

ScenarioWizard project files contain the following data (some of them obligatory, some of them op-
tional for conducting an analysis):

Name of the project (obligatory).

Names and abbreviations of the descriptors and their alternative variants (obligatory).
Colour codes of the descriptor-variants visualizing e.g. their normative desirability (optional).
Cross-impact data characterizing the influences between the descriptors (obligatory).
Explanatory text (“comments”) for the descriptors and cross-impact data (optional).

vk wnNe

Section 5.2 shows how an existing project file can be loaded and saved. Sections 5.3 - 5.8 deal with
the process of building up a new project by defining an analysis structure (descriptors and their vari-
ants) and defining the cross-impact data. The remaining sections of chapter 5 describe additional
functions, e.g. the import and export functions of ScenarioWizard.

5.2 Loading and storing a project file

The first step of a cross-impact analysis using ScenarioWizard is either to load an existing project file
or to generate a new analysis structure. An existing project file (scw file) is loaded using the menu
item File - Load...project file. Upon starting ScenarioWizard, this is the only item available in the File-
menu, because all other items require the presence of a analysis structure.

Having clicked on File - Load...project file, a file selection window is shown. The window can also be
opened by the button E on the toolbar. The loading of a new project file overwrites any
previously loaded or generated structure or cross-impact data. If there is unsaved structure data or
cross-impact data in the workspace a warning will appear before starting the loading procedure.
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Once a new project file has been loaded, it can be used for modification and evaluation of the in-
cluded data.

The menu item File - Save ... project file or the button =1 inthe toolbar stores the current state of
the project data. The name and the location of the project file can be chosen via a file selection win-
dow. Existing files with the same name will be overwritten.

5.3 Generating an analysis structure

The first step of a cross-impact analysis using ScenarioWizard is either to load an existing project file
or to generate a new analysis structure. In case of a new project, the analysis structure must be gen-
erated. Use the menu item Edit - Analysis structure to generate a new analysis structure. This menu
item opens the “structure editor” shown in Fig. 5-1.

In order to avoid unclear data states, the menu bar remains inaccessible while the structure editor is
open. The toolbar is also deactivated.

The newly opened sheet is prepared to accept the names of the first and the second descriptor (light
grey cells below the label “Descriptors”) and the names of their first states (white cells in the second
column of the sheet). Enter the names.

Delete Insert | ﬂ ﬂ :l ﬂ short |[  cClose | color |[ ]

Fig. 5-1: Generating an analysis structure using the “Structure editor”.
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If needed, click a variant name and then the “Insert” button in order to expand a row and to gener-
ate a new cell for a further variant name of the same descriptor. Click the cell below the last descrip-
tor name and then the "Insert" button in order to expand the descriptor column and to generate an
new cell for the name of the next descriptor. Repeat these steps until all descriptors and variants are
specified. The column’s width will automatically adjust to the longest name in use inside a column.
Note: Descriptors with only one variant are permitted (but descriptors without variants are not per-
mitted). Once the analysis structure is completed the window looks as shown in Fig. 5-2.

o variant[1] variant [2] [31  variant[4]
A. Governme -A1 "Patriots party" -A2 "Prosperity party” -A3 “Social party"

B. Foreign policy -B1 Cooperation  |-B2 Rivalry -B3 Conflict
C. Economy -C1 Shrinking -C2 Stagnant

D. Distribution of wealth -D1 Balanced -D2 Strong contrasts
E. Social cohesion -E1 Social peace |-E2 Tensions -E3 Riots
F. Social values -F1 Meritocratic -F2 Solidarity -F3 Family

-C3 Dynamic

Delete Insert | i] i] :l :I Short HTI Color |D

Fig. 5-2: The structure editor after the definition of the descriptors and variants.

In addition to the names of the descriptors and variants (“long names”), abbreviations (“short
names”) must also be defined. They are used in several program windows, e.g. as labels of the cross-
impact matrix columns. The short names should be as short as possible to achieve compact represen-
tations, but they should also be as meaningful as possible to keep representations intelligible. Click
the "Short" button. The sheet with empty cells for all defined descriptors and variants is ready for the
entry of the short names. Click the same button (now named "Long") in order to change back to the
long names.

The long names and short names of the descriptors and variants must not contain commas or double
guotation marks.
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A double click on any point of the structure editor outside of the cell array generates a default set of
descriptor and variant names for all empty cells. Descriptors are named as A-Z, their variants as Al,
A2, ...B1, B2, ... and so on. This function is available only for max. 26 descriptors.

Having entered all short names and long names the generation of the analysis structure is complete.
The structure editor is closed with the “Accept” button. Now save the generated analysis structure.
This is done using the menu item File-Save ... Project file (this menu item becomes available after
closing the structure editor) or the respective button [ on the toolbar. The saved file can be
loaded again in a later session.

5.4 Entering descriptor comments

The definitions of the descriptors and their variants can be entered into “comment windows”. This is
useful for documentation and as a base for judging the interdependences. The comment window of a
descriptor is opened by clicking on the descriptor’s name (or on any of its variants) in the structure
editor using the right mouse button. A small text window appears in which the comment can be en-
tered or a existing comment can be modified (Fig. 5-3). The title of the comment window refers to
the short name of the descriptor. After finishing the comment, the comment window can be closed
by its close button. Double quotation marks (") are not permitted in comments and are automatically
converted into single quotation marks once the comment window is closed.

A click on the title row of the table (containing the denominations “Descriptors: Variant[1] Vari-
ant[2], ...) opens the comment window for general project information (e.g. project name, purpose
of the analysis, project team, project publications ...).

Comments are optional and don’t influence the scenario calculations. Yet they are used for the
automatic scenario report, if available (cf. section 6.3).

All comments are integrated into the project file database and they will be stored and loaded when
the project file is stored or loaded.

The menu item Edit - Show comments produces a compilation of all comments of the project (de-
scriptor comments and cross-impact comments, cf. section 5.8 and 5.9). The compilation can be
transferred into a word processor by copy-and-paste or it can be printed by the print button of the
“Show comments” window. Descriptors or judgement sections without comment are skipped in the
compilation. The menu item Edit - Show comments is only available if at least one comment exists.

The comments of a project can be erased using the menu item File - Reset ... Clear comments. The
analysis structure and the cross-impact data of the project stay unchanged by this command.
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File Edit Analyse Books Presenter Options Info

=2 = W = e N s i P =

Edit analysis structure

A. Government -A1 "Patriots party"

-A2 "Prosperity party"

-A3 “Social party"

-B1 Cooperation

-B2 Rivalry

-B3 Conflict

-C1 Shrinking

-C2 Stagnant

-D1 Balan

-D2 Strong contrast

-E2 Tensi

-C3 Dynamic

-E1 Social peace

-F1 Meritocratic

-F2 Solidarity

Delete Insert ﬂ ﬂ ﬂ ﬂ short |

Jn Somewhereland, a democratic country, three
parties struggle for power: the 'Patriots party', the
'Prosperity party' and the 'Social party’. The
parties' names indicate their political priority,
though all parties pursue on a limited scale also
the other political goals.

Fig. 5-3: The comment window. In this example, a comment on the descriptor “A. Government” is

displayed.

5.5 Assigning colors to the descriptor variants

The color selection button “Color” can be used to assign colors to the descriptor variants, e.g. to ex-
press their normative desirability by traffic light colors. The color coding is optional and has no influ-
ence on the scenario calculations. However, the color coding is used in the scenario tableau (cf. sec-

tion 6.5).

To assign a color to a descriptor variant select a color by pressing the color selection button and
choosing a color. Double click on a descriptor variant assigns the selected color to this variant. Fig.
5-4 shows a color-coded analysis structure.
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Edit analysis structure @
Descriptors: variant[1] variant[2] variant[3] variant[ “ |
A. Government -A1 "Patriots party" -A2 "Prosperity party" -A3 "Social party” i
B. Foreign policy -B1 Cooperation  -B2 Rivalry -B3 Conflict
C. Economy -C1 Shrinking -C2 Stagnant -C3 Dynamic
D. Distribution of wealth -D1 Balanced -D2 Strong contrasts
E. Social cohesion -E1 Social peace  -E2 Tensions -E3 Riots
F. Social values -F1 Meritocratic -F2 Solidarity -F3 Family
dl | ]
Delete l Insert l ﬂ i] ﬂ :‘ Short | Close | Color | D

Fig. 5-4: A color-coded analysis structure.

5.6 Editing an analysis structure

The structure editor can also be used to edit an existing analysis structure. To do this select the menu
item Edit - Analysis structure.

If any cross-impact data are present at that time, the program will ask whether the cross-impact ma-
trix (cim) should be co-edited (synchronized). The reason for this question is that a modification of
the descriptor state list may have consequences for the cross-impact data structure. If the cim is co-
edited, the deletion of a descriptor in the structure editor will automatically cause the deletion of the
respective rows and columns in the cim. If the user changes the sequence of the descriptors or vari-
ants, co-editing means that the respective rearrangements will also be carried out in the cim, so that
the correlations between names and data remain unchanged.

If the user rejects co-editing, the present cross-impact data are deleted by the program thereby pre-
vent a meaningless combination of structure and data. In this case, a descriptor-variants-list without
connected cross-impact data will be edited by the structure editor.

Deleting descriptors or variants

To delete a descriptor, click the descriptor name in the descriptor list and click the “Delete” button.
Following confirmation, the descriptor and its variants will be erased. If a cross-impact matrix is co-
edited, the cross-impact data of this descriptor are also deleted. The following descriptors move up-
wards, in order to preserve a connected list.
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To delete a variant, click on the variant name. After clicking on the “Delete” button and following
confirmation, the deletion will be carried out. If a cross-impact matrix is co-edited, the cross-impact
data of this state are also deleted. After deletion, the following states of the list will move leftwards.

It isn't possible to delete a variant which is the only variant of a descriptor. Furthermore, it isn't pos-
sible to shorten a descriptor list below a minimum number of two descriptors.

Moving descriptors or variants

The sequence of the descriptors (or variants) can be changed by the arrow buttons of the structure
editor. Click the descriptor or the variant to be moved. Each click on an arrow button moves the de-
scriptor (or variant) one place upwards or downwards (to the left or to the right). If a cross-impact
matrix is co-edited, the cross-impact data of the descriptor (or variant) will be moved simultaneously.

Changing names

Click the long name or the short name of the descriptor or the variant in question. Edit the name or
enter a new name as desired. The long names and short names of the descriptors and variants may
not contain any comma.

Adding new descriptors or variants

A new state cell in a descriptor's row will emerge if an existing variant of the same descriptor was
clicked and the "Insert" button is pressed after that. A new descriptor row will emerge if the cell be-
low the name of the last descriptor was clicked and the "Insert" button is pressed after that. If a cim
is co-edited, appropriate rows and columns will be automatically inserted also in the cim and filled
with zeros. The new descriptor (or variant) can afterwards be moved to its designated place in the list
using the arrow buttons. The adding of a new descriptor (or variant) is not possible if the number of
descriptors (or variants) would exceed the maximum number (199 descriptors, 9 variants for each
descriptor).

After pressing the button “Accept”, the program enters the data of the structure editor into the
workspace of ScenarioWizard, and closes the window. The edited analysis structure should then be
saved by saving the project file. Chapter 7.3 provides some hints for the use of the structure editor if
the descriptor type option is selected.
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5.7 Displaying and editing cross-impact data using the
matrix editor

The cross-impact matrix (cim) contains the cross-impact data base of the project. It represents the
interdependence of the descriptors in a qualitative manner. The menu items for loading and editing a
cim are not available until an analysis structure has been defined (cf. chapters 5.2 and 5.3). Sce-
narioWizard offers two ways to enter and edit cross-impact data:

e The matrix editor displays a table representing the entire cross-impact matrix at once. Data
can be entered or modified at any position of the matrix.

e The section editor displays only a single judgement section for data editing at once. This can
be helpful to concentrate on the specific descriptor relationship under work.

All necessary steps can be done by both editor types. Basically it is a matter of taste which editor is
preferred by the user. This section describes the use of the matrix editor. The section editor is de-
scribed in section 5.9.

Choose the menu item Edit - CI-Matrix or press the button on the toolbar in order to dis-
play a cross-impact matrix using the matrix editor. If no cross-impact data have been loaded before,
an empty cross-impact matrix is displayed for the current analysis structure (Fig. 5-5).

While the matrix editor is open, all menu items are disabled (except for the menu item Info) to avoid
the storage or evaluation of unconfirmed data. The toolbar is also deactivated.

Descriptors and states appear with their long names in the first column of the matrix. In the first row
they are printed with their short names in order to save space, and to keep the size of the table
small. State names are tabulated in the first column.

The blue cell top left of the matrix contains the name of the project file. In case of a new project
which was not yet stored the cell is empty.

Enter cross-impact data by clicking on a cell and pressing the "+" ("-") button at the bottom of the
matrix editor. Each click on the "+" ("-") button increases (or decreases) the cross-impact entry of the
selected cell by one unit. The data can be entered also by the keyboard.
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A. Government:
-A1 "Patriots party"
-A2 "Prosperity party"
-A3 "Social party"
B. Foreign policy:
-B1 Cooperation
-B2 Rivalry
-B3 Conflict
C. Economy:
-C1 Shrinking
-C2 Stagnant
-C3 Dynamic
D. Distribution of wealth:
-D1 Balanced
-D2 Strong contrasts
E. Social cohesion:
-E1 Social peace
-E2 Tensions
-E3 Riots
F. Social values:
-F1 Meritocratic
-F2 Solidarity
-F3 Family

Cross-Impact-Matrix

Somewhereland_en_col... [N\ B B B c c ¢C

Accept

EE

Print

Fig. 5-5: An empty matrix editor, ready for the input of cross-impact data.

Cross-impact values are usually interpreted in CIB as shown in Tab. 5-1. The states in the rows are
sources of influence, and the column states are the targets of influence. If necessary, higher values
than those quoted in Tab. 5-1 can be used in order to express very strong influences. Only direct in-
fluences are coded in the cross-impact matrix. The resulting indirect effects are automatically con-

structed by the CIB method.

A matrix editor with cross-impact entries is shown in Fig. 5-6. The diagonal judgement sections re-
main empty in the case of regular cross-impact matrices (for extended cross-impact matrices see

chapter 7.1).

The user can change the font used to print the names of descriptors and states in the matrix editor
(see chapter 7.2). A small font helps display large matrices without scrolling. A large font is useful for

projector presentations.



ScenarioWizard 4.3

32

Tab. 5-1: The interpretation of cross-impact judgements. Consider the direct influence of state x on

statey.

+3: strongly promoting influence

+2: promoting influence

+1: weakly promoting influence

0: no influence

-1: weakly restricting influence

-2: restricting influence

-3: strongly restricting influence

Cross-Impact-Matrix X"
BTl A A/A B BB ccc bbbl EEE FFF
AMMA2A3 B1B2B3 Ci1C2C3 Di1D2 E1E2E3 F1F2F3
A. Government:
-A1 "Patriots party" -2 1 0 0 0 ool = 000
-A2 "Prosperity party" -3 2 1 3 2 2 0 0 O 2 14
-A3 "Social party" 0 0 0 2 -2 3|3 2iEeEd Elze
B. Foreign policy:
-B1 Cooperation 0 0 0 2 1 1 0 0 0 0 O 0 0 0
-B2 Rivalry 000 ol 4l 4 00 1.0 0 00
-B3 Conflict 3 4 2 3o =3 00 32 21
C. Economy:
-C1 Shrinking 2| P G B2 EEE GG
-C2 Stagnant S 00 0 00 000 00O
-C3 Dynamic 000 00 0 2 2 342 (000
D. Distribution of wealth:
-D1 Balanced 000 0 0 0 0 0 0 A BB EiFE
-D2 Strong contrasts 0 -3 3 0 0 0 0 0 0 3 1 2 2 1 4
E. Social cohesion:
-E1 Social peace 000 00 21=013 00 2IENE
-E2 Tensions olfollel =lollA Al e 00 4001
-E3 Riots DIENE B2 3 0 3 00 253
F. Social values:
-F1 Meritocratic R NEE BEE BE AR
-F2 Solidarity Iz piliciicl EEAE 212 21 B E
-F3 Family 000 oilcliol |EdlBEIE 4l 20 i Bt
+ - Accept Print

Fig. 5-6: The matrix editor filled with cross-impact data.
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Printing
Use the “Print” button to request a printer selection window and a print-out of the cross-impact ma-
trix. For a satisfactory print-out, the printer needs to support the scalable “Arial” font.

The printing of large matrices requires that the printer is able to print very small fonts. Selecting the
landscape orientation in the printer selection menu helps to print out larger matrices. Depending on
the abilities of the printer the printout of a large matrix may also fail. Selecting a pdf printer in the
printer setup, converting the matrix in a pdf-file and printing the pdf-file may yield a better result in
this case.

Accepting a cross-impact matrix

After pressing the button “Accept”, the program enters the data of the matrix editor into the work-
space of ScenarioWizard, and closes the window. Closing the form by clicking on the matrix editor
close button (upper right corner of the window) closes the window without updating ScenarioWizard
workspace. All changes made in the matrix editor are lost.

After closing the matrix editor by pressing the button "Accept”, the data of the matrix editor are
available in the program's workspace and will be used by all evaluation procedures during the cur-
rent session. However, the data aren't stored permanently. If you want to use the data in a later
session you must store them using the menu item File - Save...project file or the button in
the toolbar before you finish the session and close ScenarioWizard.

The first opening of an empty cim displays the matrix editor with highlighted cells, but without zeros
(this gives the user the opportunity to create and print easily a blank cim form and fill it out by hand).
In order to display the window of an empty cim including zeros, close the matrix editor by pressing
the “Accept” button and open the matrix editor again. Now all relevant fields will be filled with zeros.

Chapter 7.3 provides some hints for the use of the matrix editor if the descriptor type option is se-
lected.

5.8 Entering cross-impact comments in the matrix editor

To explain the definition of the descriptors and the ideas behind the cross-impact judgements the
user can enter text into “comment windows”. This is useful for the documentation of the reasoning
on which the analysis is based and makes it easier to discuss the analysis results with the target
group of the analysis.

The comment window of a descriptor is opened by clicking on the descriptor’s name (or on any of its
variants) in the left column using the right mouse button. A small text window appears in which the
comment can be entered or a existing comment can be modified. The title of the text window refers
to the short name of the descriptor. After finishing the comment, the text window can be closed by
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its close button. Double quotation marks (") are not permitted in comments and are automatically
converted into single quotation marks once the comment window is closed.

To enter a comment on the impact of descriptor x on descriptor y click on any cell of the respective
judgement section using the right mouse button.

A click on the blue cell top left of the matrix (containing the name of the project file) opens the
comment window for general project information (e.g. project name, purpose of the analysis, project
team, project publications ...).

File Edit Analyse Books Presenter

A

In Somewhereland, a democratic country, three

parties struggle for power: the 'Patriots party’, the A
'Prosperity party' and the 'Social party'. The Al
parties' names indicate their political priority,
though all parties pursue on a limited scale also P

the other political goals.

B. Foreign policy:
-B1 Cooperation
-B2 Rivalry
-B3 Conflict
C. Economy:
-C1 Shrinking
-C2 Stagnant
-C3 Dynamic
D. Distribution of wealth:
-D1 Balanced
-D2 Strong contrasts
E. Social cohesion:
-E1 Social peace
-E2 Tensions
-E3 Riots
F. Social values:
-F1 Meritocratic
-F2 Solidarity
-F3 Family

Fig. 5-7: The comment window. In this example, a comment on the descriptor “A. Government” is
displayed.

Comments are optional and don’t influence the scenario calculations. Yet they are used for the
automatic scenario report, if available (cf. section 6.3).

All comments are integrated into the project file database and they will be stored and loaded when
the project file is stored or loaded.
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The menu item Edit - Show comments produces a compilation of all comments of the project. The
compilation can be transferred into a word processor by copy-and-paste or it can be printed by the
print button of the window. Descriptors or judgement sections without comment are skipped in the
compilation. The menu item Edit - Show comments is only available if at least one comment exists.

The comments of a project can be erased by the menu item File - Reset ... Clear comments. The
analysis structure and the cross-impact data of the project stay unchanged by this command.

5.9 Entering and editing cross-impact data using the
section editor

Cross-impact data can be entered and edited step-by-step using the ,,section editor”. This editor only
displays a single judgement section representing the impact of one descriptor onto another descrip-
tor without displaying the entire matrix. The advantage of this editor type is that restricting the dis-
play to a single section helps to concentrate on the specific descriptor relationship under work.

The section editor is activated by the menu item Edit - Cross-impact section or by the button _Ell in
the toolbar. The editor can be opened only if an analysis structure have been generated or loaded
before (cf. sections 5.2 - 5.3). While the section editor is open, all menu items are disabled to avoid
the storage or evaluation of unconfirmed data (except for the menu item Info). The toolbar is also
deactivated. Fig. 5-8 shows the section editor for the judgement section “B. Foreign policy impacts on
A. Government”.

The row descriptor (impact source) and the column descriptor (impact target) of the judgement sec-
tion can be selected from the combo boxes “Select row” and “Select column”. The selection can be
changed also by the arrow buttons below the combo boxes. It is also possible to click on the selection
field of a combo box and to scroll through the descriptors by turning the mouse wheel.

The selected descriptors (brown background) and their variants (grey background) are shown below
the combo boxes. The cross-impact data can be edited by clicking on a cell and entering a new value
using the keyboard or the plus/minus buttons. Changes are stored in the ScenarioWizard workspace
once a new judgement section is selected or the section editor is closed.

The width of the name labels adapt to the length of the names. If necessary the width of the editor
window is increased. Very long names may be displayed incompletely, however. In this case, the
complete name of a descriptor or a variant can be depicted by clicking on the name label using the
left mouse button. While the mouse button is pressed down the name label will be expanded in or-
der to show the complete name. Once the mouse button is released the name label shrinks to its
normal size.
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Edit section: Somewhereland en.scw E@

Impact of
B. Foreign policy
on
A. Government

Select row (impact source) Select column (impact target)

B. Foreign policy ﬂ |A.G0vernment ﬂ
4+ ¥ | >

A. Government

-A1"Patriots party”
|-A2 "Prosperity party”

B. Foreign paolicy -A3 "Social party”

-B1 Cooperation

-B2 Rivalry

-B3 Conflict

Explanations:

Conflicts with neighbour contries awake a sense of uncertainty and threat in the
people of Somewhereland. In those times many citizens pin their hope on the 'Patriots
party' which presents itself as a firm defender of Somewherelands interests|

Fig. 5-8: The section editor displaying the judgement section “B. Foreign policy impacts on A. Gov-
ernment”.

When a diagonal judgement section is selected by the user, the section is printed in grey and no data
entry is accepted. Diagonal judgement sections are accessible for entry only if the option “Diagonal
elements” (cf. chapter 7.1) is activated.

Statements explaining the ideas behind the judgements can be entered into the text window “Expla-
nations” at the bottom of the sections editor. The explanations are stored into the ScenarioWizard
workspace once a new judgement section is selected by the user or the section editor is closed.

Extension “Descriptor comments”

Thinking about cross-impacts and delivering judgements needs a proper awareness of the definitions
of the involved descriptors. This is the reason why users are encouraged to formulate their defini-
tions of the descriptors and store them in “descriptor comments” when building the analysis struc-
ture (cf. chapter 5.4).

The descriptor comments can be displayed by pressing the extension button “>” at the right side of
the sector editor window Fig. 5-8. When pressed the editor window is expanded to the right side and
text windows for the row descriptor (upper part) and the column descriptor of the selected judge-
ment section (lower part) is shown (Fig. 5-9). The descriptor comment windows are read-only win-
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dows. Rather use the structure editor (chapter 5.4) or the matrix editor (chapter 5.8) to edit the de-

scriptor comments.

Edit section: Somewhereland en.scw

EIEECx"

Impact of
B. Foreign policy
on

Explanations:

£12

<>

A. Government

-A1"Patriots party”

|—A2 "Prosperity party”

B. Foreign policy
-B1 Cooperation
-B2 Rivalry

-B3 Conflict

-A3 "Social party”

A. Government
Select row (impact source) Select column (impact target)
B. Foreign policy ﬂ |A. Government ﬂ

B. Foreign policy

Somewhereland borders on =
several neighbour countries
sharing with Somewhereland

a commaon history of strong
cultural and economic

relations, but also rivalry and
conflicts. The style of foreign
policy in Somewhereland
changed in history between:

- a policy of economic and
political cooperation and a
reconciliation of interests

- a policy of peaceful v

A. Government

Conflicts with neighbour contries awake a sense of uncertainty and threat in the
people of Somewhereland. Inthose times many citizens pin their hope on the 'Patriots
party' which presents itself as a firm defender of Somewherelands interests)|

In Somewhereland, a
democratic country, three
parties struggle for power:
the 'Patriots party'. the
'Prosperity party' and the
'Social party". The parties'
names indicate their political
priority, though all parties
pursue on a limited scale
also the other political goals.

Fig. 5-9: The section editor with activated extension ,Descriptor comments”.

While the extension “Descriptor comments” is open, the respective extension button on the right
side of the window is labelled as “<” and can be used to fold in the extension.

Extension “Navigator”

The button “<” on the left side of the section editor unfolds an extension containing control elements

for navigating through the matrix and selecting a section (Fig. 5-10).

The navigation graphic represents the cross-impact matrix as a field of colored cells. Each cell stands
for a judgement section. Black cells are assigned to diagonal sections which are inaccessible for regu-
lar cross-impact matrices. White cells represent empty sections without cross-impact data and with-
out any explanations. Light blue cells stand for judgement sections containing data or text and dark
blue cells show that the corresponding judgement section contain both data and text. The red cell
marks the currently edited judgement section.
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Edit section: Somewhereland en.scw E\@

Impact of
B. Foreign policy
on
A. Government

B. Foreign policy

Somewhereland borders on - A
. several neighbour countries
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- - policy in Somewhereland
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olitical cooperation and a

'WT| P P

-A3 "Saocial party"

reconciliation of interests
- a policy of peaceful v

[0 23.3%: no data. no text B. Foreign policy

-B1 Cooperation
-B2 Rivalry

[0 63.3%: data or text
A. Govenment

W 13,3%: data and text >

-B3 Conflict In Somewhereland. a
democratic country. three
j j parties struggle for power:

the 'Patriots party’. the
. 'Prosperity party' and the
ErIniTE 'Social party'. The parties'

[Corflicts with neighbour contries swake a sense of uncertainty and threatin the names indicate their political

people of Somewhereland. In those imes many citizens pin their hope on the 'Patriots priority. though all parties
party' which presents itself as a firm defender of Somewherelands interests pursue on a limited scale

also the other political goals.

Fig. 5-10: The section editor with activated extensions ,Descriptor comments” and “Navigator”.

The array buttons beneath the navigation graphic move the focus of the section editor across the
matrix. Their function is identical with the function of the array buttons in the main sector of the
section editor. The section can be selected also by clicking on the respective cell of the navigation
graphic.

Beneath the arrow buttons the shares of judgement sections with/without data and text are printed.
This information can be used to observe the work status when building up a cross-impact matrix. To
this end it is useful to enter at least a blank or, e.g., the notation “n.a.” into the “Explanation” text
box even if all cross-impacts of a judgement section were assessed to be zero. In this case the share
of the white cells in the navigation graphic indicates the quota of undealt judgement sections in the
matrix.

While the extension “Navigator” is open, the respective extension button on the left side of the win-
dow is labelled as “>"” and can be used to fold in the extension.
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5.10 Standardization

Standardization means that the sum of each judgement group (one line within a judgement section)
should be zero. Standardization is not necessitated by the mathematics of CIB, but it enhances the
comprehensibility of the data and the results. Users are free to decide if they wish to apply stan-
dardization or not. If standardization shall be applied ScenarioWizard provides two tools to support
the application of the standardization rule:

Check standardization

The menu item Edit - Standardization ... Check standardization instructs the program to check the
standardization of all judgement groups. In this procedure, the program checks the data and high-
lights all judgement groups found with invalid standardization. If the matrix contains only correctly
standardized groups, no cells are highlighted.

Execute standardization

The menu item Edit - Standardization ... Execute standardization enables a standardization of the
currently loaded cross-impact matrix to be performed. ScenarioWizard first of all checks whether a
standardization is necessary. If this is the case, and a security query is confirmed, the whole matrix is
multiplied by a suitable integer number. Afterwards, the mean value of each judgement group will be
subtracted within this group. These calculations obey the invariance laws of CIB. They therefore re-
sult in a standardization without changing the set of consistent scenarios and their weights.

The menu item Edit — Standardization is only available if an analysis structure and a cross-impact
matrix have already been defined.

5.11 Factor multiplication

The menu item Edit - Factor Multiplication multiplies the entire cross-impact matrix by a uniform
factor. The factor can be a positive or negative number. The factor can also be a non-integer number
(decimal separation character: point). In this case, the calculated cross-impact values are rounded to
integer numbers and the standardization of a matrix may be cancelled. Fig. 5-11 shows the query for
the multiplication factor.

Because of the invariance laws of CIB, the multiplication of a cross-impact matrix with a positive inte-
ger number does not affect the solution of the matrix. Factor multiplication by a non-integer number
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with rounded results may however, as a consequence of rounding, change the solution set of a cross-
impact matrix.

-

Factor...»= |- [E) (3l

Factor:  [1.5]
oK

Fig. 5-11: Entering a factor for cim factor multiplication.

A negative factor inverts all impact relations. The resulting cross-impact matrix thereby describes a
totally different system and leads to totally different solutions.

In ensemble mode (section 6.8) all cross-impact matrices of the ensemble are multiplied by the speci-
fied factor.

Factor multiplication is useful in practical situations, for example if the user wants to refine the
judgement scale in the course of cross-impact data sampling. A factor multiplication of 2 for example
creates new space for intermediate values when judging impact strength.

The menu item Edit - Factor Multiplication is only available once a descriptor state list and a cross-
impact matrix or an ensemble have been defined.

5.12 Transpose

The menu item Edit - Transpose transposes the current cross-impact matrix. This equals an inversion
of the causal relations in the system: impact sources will be impact targets and vice versa.
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D1|01|D1 D2 |02 | D2 D3 (D3| D3 01|01 (D1 D2 |02 (D2 03|03 (D3
alb|c alb|c alb|c albh|c alb|c alb|c
D1: D1
a 13 2 00 0 a 3 2 01 2
by 3 3 0 301 2 b 03 1 01 3
[ 00 0 01 1 C 31 2 0 0 1
D2: D2
al|3 0 20 2 al-1/3 0 2 2 1
h|2 3 1 3 3 0 b|3/ 3 0 1 -1
c| 3 - 11 2 c|2/0 0 13 4
D3: D3:
a|l0 0 0 2 11 al0/3 0 2 31
b1 1 0 2 1 01 1 0 3 1
c|2 3 1 1.0 41 c|0]2 1 2.0 2

Fig. 5-12: A cross-impact matrix (left) and the transposed matrix (right).

In ensemble-mode (see chapter 6.8) all cross-impact matrices of the ensemble are transposed.

The “Transpose” function can be used to decompose a cross-impact matrix into its symmetric and
antisymmetric parts.

When transposed a matrix usually loses its standardization.

The menu item Edit - Transpose is only available once a descriptor state list and a cross-impact matrix
or an ensemble have been defined.

5.13 Generating a random matrix

The menu item Edit - Random Matrix creates a cross-impact matrix with random cross-impact data.
The procedure only works for analysis structures with not more than five variants for each descriptor.

As a first stage, a list of possible judgement groups is generated. All groups which use judgements in
the range -3 ... +3 and obey the standardization rule are taken into account. In the case of a judge-
ment group with two variants, 7 possible groups exist’. In the case of three variants, there are 37
possible groups. In the case of five variants, the number of possible groups equals 1,451.

The random matrix is then generated by choosing a group from this list randomly for every judge-
ment group of the matrix. Equal probabilities are assigned to all list members.

The menu item is only available if an analysis structure has been defined, but no cross-impact data
have yet been entered or loaded.

Random matrices are useful e.g. for demonstration and research purposes.

2 [+3I_3]I [+2I-2]I [+11'1]l [OIO]: [-1l+1]l [_21+2]I ['3l+3]
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5.14 Exporting a cross-impact matrix

The menu item File - Save ... export exports the current cross-impact matrix into a html file. In this
file, the matrix is represented in a formatted fashion, ready to be used for documentations or print-
outs. Since many programs offer an import function for html files, the “Export” item enables the user
to pass a matrix into a word processor, spreadsheet or presentation software. In the case of “MS
Office”, it is advisable to import the html file first into “Excel” and to copy the imported table into
“Word” or “Powerpoint”. The indirect import via “Excel” leads to a prettier result. E.g. the matrix Fig.
5-6 is converted by the export function as shown in Fig. 5-13.

The menu item File - Save ... export is not available until a descriptor state list has been defined. Fur-
thermore, “Export” is not available while ScenarioWizard is in the ensemble-mode (cf. chapter 6.8).

A B c D E F
A1AZA3| (B1B2B3| [C1C2C3| [D1D2| |E1E2E3| [F1F2F3

A. Government

-A1 "Patriots party" 2111|000 |0|0]||-2[1]|1]||0]|0]|0

-A2 "Prosperity party" 2013 |-2|-1|3||-2|2]||0|0f0]||2|-1]|-

-A3 "Social party" o|o|jof|{of2(|-2[|3]|-3]|21|1]]|-=22|0
B. Foreign policy

-B1 Cooperation 0|00 211 ({0|0||(0|0|0O|[0(O|0O

-B2 Rivalry 0|0|0 of1([Af{|ojo||1|0f1||0O|Of0O

-B3 Conflict 3|-1)-2 Jfof-3f|ojo||3|2]]-=21[1
C. Economy

-C1 Shrinking 2|1|-3/|0|0]|0 2|12 (-3[1]2| (0|00

-C2 Stagnant -1{2]-1(|0(0|0 ojo||o|jojOf|O|0O]|0

-C3 Dynamic o|o|O||0O|O]|0O 212 (3]1]-2| (0|00
D. Distribution of wealth

-D1 Balanced o|o0|jo||[o|jo|O||OfOfO 3|-1-2( |-2|1]1

-D2 Strong contrasts (0|-3|3|(0|0|0||(0|Of0O S22
E. Social cohesion

-E1 Social peace o|o|jo||o|O|O||-2[1f3||0]|0 2|11

-E2 Tensions 0|00 [1|Oo)1|[1|1|[-2]|0]0 1|01

-E3 Riots 211 [-3|1|2||3|of-3[|0|0 21113
F. Social values

-F1 Meritocratic O[3)|-3|0|0)|0||-3|0[3|]-3|3]||-211

-F2 Solidarity 1T2(1]|0(0f0] 1|21 2]|-2]||2]-1]1

-F3 Family o|o|of|{o|o|Of|-A|2(-|]1]|-1]]|2/1|

Fig. 5-13: A matrix generated by the “Export” function.
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5.15 Importing a cross-impact matrix

The menu item File - Load ... import imports a csv-formated cross-impact matrix. The menu item is
only available once a descriptor state list (dsl) has been loaded (cf. chapter 5.2). The import function
reads the cross-impact data of the csv file whereas the names of the descriptors and states of the
current dsl remain unchanged. If there are unsaved cim data in ScenarioWizard's workspace a warn-
ing will appear before starting the import procedure.

To be ready for import a csv file must show a specific structure. The requested structure corresponds
to the usual structure of a cross-impact matrix (cf. Fig. 5-13) and is shown in Appendix 3. However, it
is not necessary for the user to deal with these conditions. Exporting a cross-impact matrix using
ScenarioWizard's export function (cf. chapter 5.14), loading the exported file into MS Excel or an-
other suitable spreadsheet application, editing the cross-impact data using the spreadsheet applica-
tion, and saving the spreadsheet as a csv-file (separator: semicolon) generates automatically a valid
csv-file suitable for import.

This procedure proves useful for expert surveys if persons without access to ScenarioWizard are
asked to contribute to a CIB analysis by giving their cross-impact judgements. Exporting a cross-
impact matrix containing only the analysis structure without cim data and loading the exported file
into a spreadsheet provides a suitable blank form which can be distributed to the experts. Saving the
completed spreadsheets as csv-files and importing the csv-files into ScenarioWizard avoids the ef-
forts and possible errors of a manual data entry.

A valid import requests:

o the number of the descriptors and states of the current dvl-data in ScenarioWizard’s work-
space must match the number of the descriptors and states of the imported csv-file;

e the long- and short-names of the descriptors and their states stored in the csv-file must fol-
low ScenarioWizard’s conventions. l.e. the names must not contain commas (,) nor double
quotation marks (").

Otherwise the import may terminate with an error message or it may result in corrupted cross-
impact data.

Once the csv-file was generated take care to close the speadsheet application before you start Sce-
narioWizard’s import function. Otherwise the csv-file might be linked to the spreadsheet application
and access to the csv-file is denied. In this case ScenarioWizard produces an error message and ter-
minates the import procedure.

5.16 Importing dzl and cim data

Since version 4 ScenarioWizard uses integrated project files (file name extension .scw, cf. section
5.1). Earlier program versions have used separate files for storing the analysis structure (.dzl files)
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and for storing the cross-impact data (.cim files). In order to preserve the usability of older data
stocks ScenarioWizard4 offers an import function for dzl- and cim-files. To import dzI- and cim-files
use the menu item File - Import ... descriptor-variant-list and the menu item File - Import ... cross-
impact matrix. As in older ScenarioWizard versions the dzl file has to be imported before the cim file
is loaded.

After that the imported data can be processed as usual. They can be displayed, modified, evaluated
and stored in scw files. Storing data using the former dzl and cim data formats is not supported.

5.17 Workbooks

"Workbooks" generated by ScenarioWizard are html-documents showing the cross-impact matrix
divided into its judgment sections. They comprise a compilation of "sheets", each of them displaying
one single judgment section in the style of the "Section Editor" (cf. chapter 5.9).

Workbooks can be generated for empty cross-impact matrices (i.e. after generating or loading the
analysis structure but without entering cross-impact data into the matrix). This type of workbook is
intended, for instance, to be used as blank forms in expert interviews (Fig. 5-14).

Section1-2

Impact of
B. Foreign policy
on
A. Government

Cross-Impacts:

A. Government:
-Al "Patriots party"
| -A2 "Prosperity party"
B. Foreign policy: | | -A3"Social party"

-B1 Cooperation
-B2 Rivalry
-B3 Conflict

Explantions:

Fig. 5-14: A workbook sheet of an empty matrix to be used as a blank form.
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Workbooks can be generated also for completed matrices. This workbook type is used for supporting
the review and discussion of the cross-impact judgments documented in the completed matrix (Fig.
5-15). Zero judgments cells are left empty for the sake of greater clarity.

Section1-2

Impact of
B. Foreign policy
on
A. Government

Cross-Impacts:

A. Government:
-Al "Patriots party"”
| -A2 "Prosperity party"

B. Foreign policy: | | -A3"Social party"
-B1 Cooperation

-B2 Rivalry

-B3 Conflict 3 (-1 -2
Explantions:

Conflicts with neighbour contries awake a sense of uncertainty and threat in the
people of Somewhereland. In those times many citizens pin their hope on the
'Patriots party' which presents itself as a firm defender of Somewherelands interests.

Fig. 5-15: A workbook sheet containing cross-impact data and text.

There are two variants of workbooks available: in workbooks sorted by cols each workbook chapter
represents one column of the cross-impact matrix, e.g. all impact on a descriptor. Within the chapter
each judgment section of the column starting from above is shown in its own workbook sheet.

In workbooks sorted by rows the opposite is true: each workbook chapter represents one row of the
cross-impact matrix, e.g. all impacts exerted by a descriptor. Within the chapter each judgment sec-
tion of the row is shown in a separate sheet (starting from the left side).

Using a workbook sorted by cols means to study a descriptor focusing its role as an impact target. On
the other hand, using a workbook sorted by rows has the purpose to study a descriptor in its role of
an impact source.

Fig. 5-14 and Fig. 5-15 are extracted from a workbook sorted by cols. "Section 1-2" is the second
sheet of the first chapter. The first chapter deals with all impacts exerted on the descriptor "A. Gov-
ernment". The second sheet of chapter one shows the impact of descriptor "B. Foreign policy" on "A.
Government".
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Workbooks are generated using the menu item Books - Workbooks sorted by cols or Books - Work-
books sorted by rows. These menu items are available only after an analysis structure was generated
(chapter 5.3) or a project file was loaded (chapter 5.2). Generating the workbook of a large matrix
can take several minutes because the workbook might contain several hundred or thousand pages.
Once the generation of the workbook is completed an input form is shown requesting the file name
and storage location.

Workbooks are generated in html format because this format offers a broad variety of possible uses.
The workbooks can be displayed directly by a browser but also printed into a pdf file using the print
function of the browser. The workbook contains line breaks between the sheets. The line breaks are
inactive when the workbook is displayed by a browser but become active once the workbook is con-
verted into a pdf file.

Workbooks have the following structure:

e Table of contents. The items of the table of contents are linked and the respective chapters
and sheets can be jumped at by mouse click.
e Chapter 0: This chapter contains the descriptor essays (if available).
e Chapter 1... Chapter D (number of descriptors). Each chapter is structured as follows:
o The first page of the chapter shows a list of all impact sources (resp. impact targets)
dealt with in the chapter. All impacts to which any data is assigned are marked by
"X".
o One page ("sheet") for each impact showing the respective judgment section.

A special type of workbook is generated when the function "workbook" is used in the ScenarioWizard
ensemble mode. This case is described in chapter 6.9.

5.18 Displaying project information

The menu item Info - Project information provides some basic information about the current project.
The following data are listed:

e Name of the project file (if defined).

e The project description (if specified, cf. section 5.8).

e The number of descriptors.

e The total number of all descriptor variants.

e Astatistics on the number of variants per descriptor.

e Number of configurations (number of ways to combine the descriptor variants).
e Number of judgement sections and the share of empty sections.

e Number of judgement cells and their judgement statistics.

e List of primary or secondary autonomous descriptors (if any, cf. section 12).

e List of primary or secondary passive descriptors (if any, cf. section 12).

This menu item is available only after loading of building up a project.
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6 Evaluating a cross-impact matrix

Having specified the descriptor state list and the cross-impact data, the evaluation of the thus de-
fined qualitative system model may begin. The evaluation aims at determining the credible combina-
tions of qualitative descriptor-states, so that these “scenarios” are compatible with the insights ex-
pressed by the cross-impact data.

The evaluation procedures of the Solve menu item are only available if a descriptor state list and a
cross-impact matrix have already been defined.

6.1 Calculating a system-grid

A system-grid is a simple tool for assessing the role of the descriptors in the analysed system. The
descriptor assessment is a widely used preparation step for the actual scenario construction process.
The general procedure to prepare a system-grid is to calculate the sum of all impacts exerted by a
descriptor (“active sum”) and to calculate the sum of all impacts exerted onto a descriptor (“passive
sum”)’.

CIB offers a straightforward approach to this type of analysis. As a measure of the impact of descrip-
tor A on descriptor B, the average of all absolute values within the respective judgement section® is
defined. The active sum of a descriptor is then calculated by summing up all impact measures within
the descriptor’s row. Correspondingly, the passive sum of a descriptor is calculated by summing up
all impact measures within the descriptor’s column. Plotting all descriptors in a diagram, the passive
sum serving as x-coordinate and the active sum serving as the y-coordinate yields the “system grid”.

ScenarioWizard's menu item Analyse - System-Grid generates a system-grid of the current project.
The analysis is available as soon as cross-impact data were defined by loading a project file or enter-
ing cross-impact data into the cim-editor. The system-grid of the exercise “Somewhereland” is shown
in Fig. 6-1.

* Cf. Gausemeier J., Fink A., Schlacke O.: Scenario management - an approach to develop future potentials.
Technological Forecasting and Social Change, 59, 111-130, 1998.

* For a definition of a judgement section see the glossary in chapter 12.
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System-Grid Somewhereland en.scw EI@

Active sum
I

A : A Government
B : B. Foreign policy
10 F | C : C.Economy
D : D. Distribution of wealth
E : E. Social cohesion
F : F. Social values

| | | | |
2 4 6 8 10

Passive sum

Fig. 6-1: System-grid of ,Somewhereland”.

All descriptors are plotted in the diagram using their short names. Descriptors at the top left of the
diagram (none in this example) are interpreted as descriptors able to control a system in an effective
way. Descriptors at the bottom right of the system-grid (none in this example) can be understood as
dependent descriptors following the guiding of the other descriptors without too much influence on
the events in the system. Descriptors settling the top right domain in the diagram are descriptors
exerting strong influence on the system and, at the same time, sensing strong influence. This type of
descriptors is usually connected with the potential emergence of complex system behaviour.

However, the system-grid, being based only on an analysis of direct impacts, is a rather simple as-
sessment method. The results should be interpreted as helpful, but provisional conclusions. A deeper
understanding of the descriptor’s role in the system, reflecting the direct influences as well as the
indirect influences and also the context sensibility of impact effects, should include a scenario-based
analysis.



ScenarioWizard 4.3 49

6.2 Analysing the impact balances of a scenario

The heart of the CIB method is the assessment of the internal consistency of a scenario by calculating
its impact balances (cf. section 2.3.2). They are derived by inserting the scenario assumptions into
the cross-impact matrix thus showing if one or more scenario assumptions are at odds with the other
parts of the scenario or, otherwise, if there are no contradictions between the scenario assumptions
and the scenario can be assessed to be internal consistent.

The calculation of the impact balances can be done calling the menu item Analyse - Impact balance
or pressing the button _[El| in the toolbar. The impact balance form is available only after a pro-
ject is loaded or built up using the structure editor and the cim editor (cf. sections 5.3 and 5.7).

Impact balances
Selection: HERE OEE BN O OEE OEm
A A A 8 B B c cc DD E'EE BB [E
A1 A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 E1 E2 E3 F1 F2 F3
Balance: OHE BEE DE DES BEE
A. Government:
-A1 "Patriots party" =4l 0 0 0 0 0 2 1 1 0 0 O
-A2 "Prosperity party" 2 1 -3 2 1 3 2 2 0 0 0 2 1 41
-A3 "Social party" 0 0 0 0 2 -2 3 -3 2 1 4 22| 50
B. Foreign policy:
-B1 Cooperation 0 00 =21 00 0 0 0 00
-B2 Rivalry 0 0 O 0 1 1 0 0 1 0 -1
-B3 Conflict 3 1 -2 3 0 -3 0 0 3 1 -2 2 1
C. Economy:
-C1 Shrinking 24 =3 0 0 O <282 3 1 2 0 0 0
-C2 Stagnant 1 2 1 0 0 0 0 0 0 0 0 0 0 0
-C3 Dynamic 0 0 0 g 0.0 =2 F2 3 1 -2 0
D. Distribution of wealth:
-D1 Balanced 0 00 0 0 0 0 0 0 3 1 -2 =211
-D2 Strong contrasts 0 3 3 0 0 0 0 0 0 3 1 2 2 1 1
E. Social cohesion:
-E1 Social peace 0 0 0 0 2 1 3 0 2 1 4
-E2 Tensions 0 0 O =1 | O 4 tl =2 0 0 1 505 %
-E3 Riots 2 1 - 3 1.2 3 0 3 0 0 2 4 3
F. Social values:
-F1 Meritocratic 0 3 3 0 3 0 3 -3 3 2 1 1
-F2 Solidarity 1 1 0 0 O 02 =% 2 2 2 1 1
-F3 Family 0 0 O 0 0 0 20 = 1 -1 2 1 4
Protocol J Succession J Report | Export I ™ Hide inactive rows

Fig. 6-2: The form for calculating the impact balances of a scenario.

The form displays the structure of the cim. In the row “Selection” at the top the user can select the
variants for each descriptor, thus defining the scenario under investigation. The selected variant is
marked by “x”. When the form is opened, the first variant of each descriptor is selected as a default
setting. In Fig. 6-2 the scenario
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z=[A2B1C3D1E1F1], ie.

Government: "Prosperity party", foreign policy: cooperation, economy: dynamic, distri-
bution of wealth: balanced, social cohesion: social peace, social values: meritocratic

known from the CIB introduction in chapter 2.3.2 is selected. In the matrix all rows representing the
selected descriptor variants are highlighted. The sum of all highlighted rows yields the impact bal-
ances of the scenario. It is displayed in the row “Balance” (third row). After each change of the selec-
tion, the highlighting of rows and the impact balances are updated. If a descriptor is “forced” (cf.
section 6.7) its impact balance is not displayed because the impact balance of a forced descriptor is
meaningless.

CIB rates an impact balance to be consistent if the impact sum of the selected variant is not sur-
passed by the impact sum of another variant of the same descriptor (cf. section 2.3.2). Inconsistent
impact balances are printed on red background in the row “Balance”. In Fig. 6-2 this is the case for
descriptor “D. Distribution of wealth”.

The form “Impact balance” can be used to identify in an easy way which parts of a scenario contrib-
ute to the consistency (or inconsistency) of a scenario assumption. Fig. 6-2 reveals that the scenario
assumption “Distribution of wealth: balanced” is assessed to be inconsistent because three other
scenario assumptions contradict this statement (i.e. they contribute to the negative impact sum of
the assumption D1): the economy oriented policy of the government, the dynamic economy and the
meritocratic social values.

In order to avoid unclear data states, the menu bar remains inaccessible while the impact balance
form is open. The toolbar is also deactivated.

The impact balance form offers several services to support the tracking of the internal connections of
a scenario. These services are described in the following.

Impact diagrams

Selecting a descriptor’s impact balance (row “Balance” of Fig. 6.2) by mouse click and then clicking
with the right mouse button calls a diagram displaying all impacts on the selected variant of the re-
spective descriptor. Fig. 6-3 shows the impact diagram of descriptor variant ,E. Social value: meri-
tocratic” in scenario [ A2 B1 C3 D1 E1 F1 ]. The diagram depicts the promoting impacts (green) and
the hindering impacts (red) on a certain scenario assumption (yellow) under the conditions of the
scenario selected in the impact balance form.
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F. Social values E@

A. Government:
-A2 "Prospenty
party”

(+2)

E. Social cohesion;|
-E1 Social peace
(+2)

\’

F. Social values:
-F1 Mentocratic
(Impact score +2)

D. Distribution of
wealth:
-D1 Balanced
(2)

Save

Fig. 6-3: Impact diagram of descriptor variant ,,E. Social value: meritocratic” in scenario [ A2 B1 C3 D1
E1F1].

Impact diagrams can be drawn up to a maximum number of ten active impacts. A black-and-white
printout of the diagram can be generated in the window’s context menu (click with the right mouse
button on the window to call its context menu). Furthermore, the diagram can be stored into a html-
file using the button "Save".

Succession

Scenario succession is a CIB procedure to find a consistent scenario. The succession starts with an
initial scenario, computes the impact balances by summing up the cross-impacts of all rows of the
scenario, and switches all descriptor states to the states of maximum impact score within every de-
scriptor impact balance. This procedure is repeated until it yields a consistent scenario (or a cycle,
i.e. a repetitive series of scenarios). Once a consistent scenario is found it does not change under the
application of further iteration steps.

Choose an initial scenario by clicking on the appropriate descriptor variants in the row “Selection”
before starting the scenario succession (when the window is opened, the first variant of each de-
scriptor is selected as a default setting). The rows of the selected variants are highlighted in the ma-
trix. Every change to the selection also updates the highlighting of the rows and the impact balances
in the row “Balance”.

Click the “Succession” button to switch all descriptor states to the states of maximum impact score
within a descriptor’s impact balance, in accordance with the CIB scenario succession rules®®. Row and
impact balance highlighting is also updated. The result is shown in

Fig. 6-4 (see below for the “Succession protocol”). The window is now ready for the next step.

5 . . . .
In case of a tie, the first value of maximum score is selected.

® Other succession rules can be chosen in the option window Options - Evaluation options (section 7.1).
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S
File Edit Analyse Books Presenter Options Info

el H B HIE| | bE | A E]

Impact balances

000 0 1 - -1 00 0
13 1 -2 3 0 3 00 3-1-2 =245 |9

R ooo -22 FEE HEE
ERE 000 000

000 0 0 0 0 0 0 -1 =2 =23 10 i

000 1 0 1 -2 1.0
2.4 4 -312 30-3 00 -2-13

lllﬂlﬂllllﬂlﬂlﬂ.lﬂ..l.l-
fEE HolE EEE 2 4
jioifolfol [olfoliol =izl 1-1 2-1-1

Protocol | Succession | Report | Export | I” Hide inactive rows

Fig. 6-4: The window “Impact balances” (Fig. 6-2) after the application of one succession step.

The succession procedure is iterated by clicking the “Succession” button repeatedly. This leads to one
of two possible results: i) After a few steps, there are no more changes to the scenario. A consistent
scenario has been found. ii) After a few steps, the sequence of scenarios begins to repeat itself. A
scenario cycle has been found.

If the matrix possesses only one solution (one consistent scenario or one cycle), every succession will
lead to this solution after a sufficient number of steps, no matter which initial scenario was chosen. If
the matrix possesses more than one solution, the choice of the initial scenario dictates which solu-
tion will emerge from the succession. The probability that an initial scenario chosen arbitrarily will
lead to a specific solution can be calculated by dividing the attractor weight of the solution (cf. sec-
tion 7.1) by the sum of the attractor weights of all solutions.
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Protocol

The button “Protocol” opens a listing of the succession. The scenarios of the succession are printed in
lines using the coded format (cf. section 7.2 for an explanation of the “coded” scenario representa-
tion). The protocol will be reset once the “Impact balance“-window is reopened or if a new initial
scenario is selected by clicking a descriptor variant in the “Selection” row.

Report

The button “Report” generates a scenario report on the current scenario as set in the row “Select”.
The “Report” function is described in detail in section 6.3.

Export

The button Export prints the current cross-impact matrix, the selected states and its impact balances
into a html-file. The data shown in Fig. 6-4 will be stored as shown in Fig. 6-5.

A B C D E F
A1 A2 A3| |B1 B2 B3| [C1C2C3| |D1D2| [E1 E2 E3| |F1 F2 F3
A. Government
-A1 "Patriots party" 214 | 0|00 00| |-213]1 0
-A2 "Prosperity party" 20 | 31 N2 S S N 20 S 200 e R 8 B2 = =
-A3 "Social party" 0100 10|22 3|3 2|1 [2
B. Foreign policy
-B1 Cooperation 0100 =2 |t 0]0 0|00 0|00
-B2 Rivalry 0[0]0 0[1]-1](0]0 1 1(10]0]0
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Fig. 6-5: Html export of Fig. 6-4.
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The arrows above the balances refer to the selected descriptor variants.

This type of depiction is useful for the analysis of the sources of consistency or inconsistency of a
descriptor, and useful for improving the understanding of the internal logic of a consistent scenario
or the shortcomings of an inconsistent scenario.

Just as exported cross-impact matrices (see chapter 5.14), exported impact balance data can be im-
ported not only by html-browsers, but also by various standard application programs, e.g. by MS
Excel.

Hide inactive rows

Activating the checkbox “Hide inactive rows” compresses the form “impact balances” by cutting out
all inactive rows (i.e. the rows of variants not selected in the row “Selection”). In the compressed
format it is easier to understand the calculated impact balances because they simply result from
summing up the depicted rows.

Deactivating the checkbox restores the normal state of the form, showing active as well as inactive
rows.

6.3 Generating an automatic scenario report

The button “Report” in the impact balance window (cf. section 6.2) and the button “Rp” in the
Consistent scenarios” (cf. section 6.4) start the automatic generation of a sce-
nario report. The report discusses the plausibility of the scenario assumptions and compiles the pros
and the cons for each assumption. If available, the descriptor and cross-impact comments (cf. section
5.8) will be integrated in the report to back the argumentation. The report shows the following struc-
ture:

Ill

evaluation protoco

Project information

If available the general project information (cf. section 5.8) opens the report. If no general project
information was entered into the comment database, this section is skipped.

Scenario topic

In this section lists the comments defining the descriptors provided that comments are available for
at least one descriptor. Otherwise, the section is skipped.
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Scenario overview

The scenario under consideration is documented in the section “Scenario overview” by listing the
assumed variant for each descriptor. Inconsistent descriptors, forced descriptors and autonomous
descriptors are marked in the list by colors. Fig. 6-6 shows this section in case of the scenario dis-
played in Fig. 6-2.

Report EEREEE

Scenario overview A
The scenario shown in Tab. 1 includes the inconsistent descriptor 'D.
Distribution of wealth' (in red).

Tab. 1: The elements of the scenario

A. Government: -A2 "Prosperity party"
B. Foreign policy: -B1 Cooperation

C. Economy: -C3 Dynamic

D. Distribution of wealth: |-D1 Balanced

E. Social cohesion: -E1 Social peace

F. Social values: -F1 Meritocratic

In the following sections the descriptors are discussed based on the
cross-impact judgments and comments.

Save

Fig. 6-6: The section , Scenario overview” of an automatic report.

Descriptor consistencies

In a series of sections the assessment of descriptor consistency shown in the section “Scenario over-
view” are backed by comparing the supporting influences and the contradicting influences on the
selected variant for each descriptor. In case that comments on the cross-impacts were provided, the
comments will be integrated into the discussion. The influences on the selected descriptor variants
will be visualized by impact diagrams, provided that there are not more than ten active impacts.

In case of a consistent descriptor, the list of supporting and contradicting influences on the selected
variant (pros-and-cons list) is compared with respective lists for all other variants of the same de-
scriptor. According to the CIB principles consistency is proved if none of the other variants shows a
more convincing pros-and-cons list than the selected variant (measured by the impact sum) (cf. Fig.
6-7 and Fig. 6-8).

In case of an inconsistent descriptor (marked in red in the section “Scenario overview”), the pros-
and-cons list of the selected variant is confronted with the respective list of an alternative variant of
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the same descriptor showing a better balance of pros and cons, thus disproving the consistency of
the scenario assumption for the respective descriptor.

Forced descriptors and descriptors which are not object to any impact (“autonomous descriptors”)
are skipped in this section because the question of consistency is meaningless in these cases.

Report E@

~
Descriptor 'F. Social values'

Concerning descriptor 'F. Social values' the assumption '-F1 Meritocratic'
is selected. This assumption is supported by the following scenario
elements:

e A, Government: -A2 "Prosperity party" (weight 2)
e E. Social cohesion: -E1 Social peace (weight 2)

The following scenario element contradiets this assumption:
e D. Distribution of wealth: -D1 Balanced (weight -2)

In summary, the assumption shows the impact score + 2. So, the arguments
in favour of this assumption are predominant.

D. Distribution of A. Government:
wealth: -A2 "Prospenity
-D1 Balanced party”
2) (+2)

v

F. Social values:
-F1 Meritocratic
(Impact score +2)

E. Social cohesion:
-Et Social peace
(+2)

Fig. 6: Influences on the scenario element 'F. Social values: -F1
Meritocratic'.

Save

Fig. 6-7: Comparing the supporting and the contradicting influences on a scenario element.
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Report E=NECE "%

None of the other possible assumptions shows a better balance of pro-s and
con-s, as revealed by the following consideration:

The alternative assumption '-F2 Solidarity' is supported by the scenario
element:

e D. Distribution of wealth: -D1 Balanced (weight 1)
and contradicted by the following scenario elements:

e A. Government: -A2 "Prosperity party" (weight -1)
e E. Social cohesion: -E1 Social peace (weight -1)

Conclusion: The balance of pro-s and con-s of this assumption amount to -
1. This result isn't better than the balance of the selected assumption '-F1

Meritocratic'.

The alternative assumption '-F3 Family' is supported by the scenario
element:

¢ D. Distribution of wealth: -D1 Balanced (weight 1)
and contradicted by the following scenario elements:

o A. Government: -A2 "Prosperity party" (weight -1)
¢ E. Social cohesion: -E1 Social peace (weight -1)

Conclusion: The balance of pro-s and con-s of this assumption amount to -
1. This result isn't better than the balance of the selected assumption '-F1
Meritocratic'.

In summary, none of the alternative assumptions is more plausible than the

selected assumption '-F1 Meritocratic'. Thus, the selected assumption can
be assessed as beeing consistent.

Save

Fig. 6-8: Continuation of Fig. 6-7: Proving the consistency of a scenario assumption by showing the
inferiority of all alternative assumptions.

Firmness of scenario assumptions and conclusions

After the discussion of the basal question whether a descriptor is consistent or inconsistent, the
amount of consistency is now scrutinized as an indicator of the firmness of the scenario assumptions.
The consistency measure of a descriptor is defined as the difference between the impact balance of
the selected descriptor variant and the highest impact balance of all alternative variants of the same
descriptor, thus expressing (if positive) the superiority of the selected descriptor variant. In the sec-
tion “Firmness of scenario assumptions” the descriptors and their consistency measure are listed
sorted by consistency.

The last section of the report (“Conclusions”) summarizes the scenario discussion, formulates a short
assessment of the scenario and mentions some scenario peculiarities, if necessary.
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Report = RO

. . ~N
Firmness of assumptions
In general the assumptions of a scenario are supported with unequal
firmness. The degree of firmness can be expressed by the 'consistency
value'. It measures the difference between the assumption's impact score
and the impact score of the best alternative assumption. In the following list
the descriptors are ranked in order of descending firmmess:
Tab. 2: Firmness of descriptors

Descriptor Assumption Consistency value

C. Economy -C3 Dynamic 11

E. Social cohesion -E1 Social peace 5

A. Government -A2 "Prosperity party" 3

F. Social values -F1 Meritocratic 3

B. Foreign policy -B1 Cooperation 1

D. Distribution of wealth -D1 Balanced -14
Conclusions:
The scenario includes poorly backed assumptions. That's why the
construction of the scenario must be described as internal inconsistent.
However, only one descriptor (D. Distribution of wealth) is inconsistent.
On condition that the inconsistent assumption (-D1 Balanced) is supported
by an additional outside influence, the scenario might gain sufficient
stability. Vv

Save

Fig. 6-9: The sections ,Firmness of scenario assumptions” and ,Conclusions”“ of an automatic sce-
nario report.

6.4 Computing consistent scenarios

The computation of the consistent scenarios is the basic evaluation in CIB analysis. Each consistent
scenario is a bundle of mutually supporting assumptions. Consistent scenarios are calculated using
the menu item Analyse - Consistent Scenarios or the  [»!  button on the toolbar.

A progress bar displays the course of the calculation. The evaluation of small cross-impact matrices
(e.g. with 10 descriptors) is carried out within a few seconds. The computation of large matrices (e.g.
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with 20 descriptors) can take several minutes to hours, depending on the performance of the com-
puter.

Once the calculation is completed an evaluation protocol appears. It displays all computed consistent
scenarios. Fig. 6-10 shows the evaluation protocol of the example Fig. 5-6.

The first line of the evaluation protocol displays the name of the evaluated matrix and the used con-
sistency mode (“Strong consistency” is the default setting. Other consistency modes are described in
section 7.1). In case of the option ,Volume weights” or “Attractor weights” (cf. section 7.1, default:
deactivated) a line indicating the weight type follows. In case of the option “Attractor weight” the
succession mode is also printed (default setting: “Global succession”, cf. section 7.1).

Now follows a print-out of the consistent scenarios. In this case ten consistent scenarios exist. Each
scenario report starts with a header (in case of the default output option. For other output options
cf. section 7.2). It contains the current number, the weight’ (only in case of activated weight calcula-
tion, default: deactivated), the consistency value, and the total impact score (the sum of the impact
scores of all selected states of a scenario) of the scenario. In case of the option "Max. inconsistency”
and a maximume-inconsistency value >0 (cf. chapter 7.1) the header is completed by the number of
inconsistent descriptors. Then the descriptor variants that together form the suggested combination
are listed.

The text box of the evaluation protocol can be scrolled. Use the mouse to mark sections or all of the
protocol text. This can be copied into a word processor using the CTRL-C and CTRL-V key combina-
tions.

7 In case of the option ,Volume weights”, weight number can be non-integer. The evaluation protocol shows
rounded weight numbers then.
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Evaluation protocol

bonsistent scenarios of CI

Strong consistency

matrix Somewhereland en.scw:

Scenario No. 1

Consistency value : 0

Total impact score: 9

A. Government -A3 "Social party"
B. Foreign policy -Bl Cooperation

C. Economy : —-C3 Dynamic

D. Distribution of wealth: -D2 Strong contrasts
E. Social cohesion -E1 Social peace

F. Social values -Fl1 Meritocratic
Scenario No. 2

Consistency value : 0

Total impact score: 8

A. Government -A3 "Social party"
B. Foreign policy -B2 Rivalry

C. Economy -C3 Dynamic

D. Distribution of wealth: -D2 Strong contrasts
E. Social cohesion : —-El Social peace

F. Social values : -F1 Meritocratic
Statistics Filter Print Save Tableau

[ o] ] ]

Fig. 6-10: The evaluation protocol for the consistent scenario calculation.

Regulating the number of scenarios

The number of scenarios (ten in the case of 'Somewhereland') is a result of the specific pattern of
descriptor interdependencies in a system. Depending on the interdependencies the number of sce-

narios may be quite high or very low. It is even possible that the evaluation yields no scenarios.

If the evaluation yields too less or even no scenarios the user should consider to reduce the consis-
tency threshold applied by the evaluation procedure. This can be done by step-by-step increasing the
evaluation parameter "Max. inconsistency" until the required number of scenarios is obtained (cf.
chapter 7.1). However, the internal logic of the scenarios will became weaker the more this parame-
ter is increased and a careful consideration of the balance between both goals - achieving the desired

number of scenarios and securing the scenario quality - is necessary.
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The evaluation protocol window contains the following buttons:

Statistics

The interpretation of solution sets with many consistent scenarios can be aided by the calculation of
descriptor variant frequencies in the scenario list. The “Statistics” button is used for this purpose. It
opens the window shown in Fig. 6-11.

Options - variant frequencies X"
@ Frequencies @ Text
& Unweighted  F. differences  Chart
OK

Fig. 6-11: Options for the calculation of variant frequencies.

Use this window to specify whether in calculating descriptor variant frequencies the consistent sce-
narios are to be weighted using their weight (available only if the weight calculation option is se-
lected) or counted with equal weights.

The option “Frequencies” leads to the direct calculation of frequencies.

The option “F.differences” (Frequency differences) requires that a calculation with the option “Fre-
guencies” has already been performed. The option “F.differences” then calculates the differences
between the actual frequencies and the frequencies of the previous calculation. This option is useful,
e.g. to gain a clear picture of the effects of changes to the cross-impact data.

The “Text“/“Chart” option controls they way the results are depicted. Text: the calculated frequen-
cies are attached at the end of the evaluation protocol as a table (Fig. 6-12). Chart: results are pre-
sented in a bar chart (Fig. 6-13).

The options window must be closed with the button “OK” in order to store the selected options and
to start frequency calculations. According to the selection of options the results will either be printed
in the evaluation protocol or displayed in a newly opened graphics window. The evaluation protocol
reappears once the graphics window has been closed by clicking the “Close” button (top right corner
of the window).

It is also possible to use the “Statistics“ button repeatedly (e.g. to obtain an initial text output of the
frequencies as part of the protocol, and to create a subsequent graphical view of the frequency
data).
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Evaluation protocol @
_________________________________________________ v
A. Government : -Al "Patriots party"
B. Foreign policy : -B3 Conflict
C. Economy : -Cl1 Shrinking
D. Distribution of wealth: -D2 Strong contrasts
E. Social cohesion : —-E3 Riots
F. Social values : -F3 Family

Frequencies of variants (unweighted):

A A
A. Government 040,0 020,0 0,0 %
Bl B2 3
B. Foreign policy 030, 0 040,0 030,0 %
cl c2 c3
C. Economy 010,0 050,0 040,0 %
D2
D. Distribution of wealth: 050, 0 050,0 %
E3
E. Social cohesion 070,0 020,0 010,0 %
F2 F3
F. Social values 3 040,0 040,0 020,0 %

Statistics | Filter ‘ Print ‘ Save Tableau l[OUO 1B | Rp

Fig. 6-12: Text output of the variant frequencies in the evaluation protocol.

Frequencies of variants l=e|e(E) \@

A1 A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 E1 E2 E3 F1 F2 F3
A B c D E F

Fig. 6-13: Bar chart of the unweighted variant frequencies. Short names of descriptors and variants
are used for labelling (see section 5.3).
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The option “F.differences” (Frequency differences) requires that a calculation with the option “Fre-
qguencies” has already been performed. The option “F.differences” then calculates the differences
between the actual state frequencies and the frequencies of the previous calculation. This option is
useful, e.g. to gain a clear picture of the effects of changes to the cross-impact data. As an example
we investigate the role of social values in “Somewhereland”. First calculate the frequencies by using
the option “Frequencies” in Fig. 6-11 (choose options: Unweighted/Text). Next, open the cim window
(cf. section 5.7) and erase all impacts in the rows belonging to descriptor “F. Social values”. This cor-
responds to the hypothesis that social values have no impact on the development of “Somewhere-
land”. Then re-calculate the consistent scenarios and variant frequencies, but now using the option
“F.differences” (choose option: Unweighted/Graphics).

As a consequence of this hypothesis, Fig. 6-14 shows which descriptor variants appear more fre-
quently (or rarely) when compare