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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 

άqualitative impact networksέΣ ƛΦŜΦ ōŀǎŜŘ ƻƴ qualitative knowledge concerning the mutual impact 

ǊŜƭŀǘƛƻƴǎ ƻŦ ŀ ǎȅǎǘŜƳΩǎ ǇǊƛƴŎƛǇŀƭ ŜƭŜƳŜƴǘǎΦ 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 the analysis of qualitative impact networks and to the understanding of their 

behavior. 

CIB and ScenarioWizard were developed from 2001 to 2003 at the Center of Technology Assessment 

and from 2004 to 2010 at ZIRN. In this period of time 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 differ-

ent methods of evaluation, or the theoretical background to this form of analysis. A short introduc-

tion to the basic concepts of CIB is offered in chapter 2, however. The CIB homepage www.cross-

impact.de provides further information, references and materials. 

The transition from version 2.3 to version 3 mostly consists of changes out of the userΩs sight. The 

main issue was the migration of the software to the .NET technology which ensures the compatibility 

of the software with recent operation systems, in particular with MS Windows 7. Besides that several 

minor improvements were implemented. Among others, the dsl-editor and the help system were 

reworked. Not least of all, the migration increased ScenarioWizardΨǎ operating speed approximately 

by factor 3.   

ScenarioWizardBasic is a free version of the ScenarioWizard software. The full version of the soft-

ware is designed for particularly complex and extensive analysis tasks. It is available for free for regis-

tered CIB users. See chapter 11 for contact information. 

  

http://www.cross-impact.de/
http://www.cross-impact.de/
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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. Readers who are interested in a more in-depth study of the method 

should consider to use the homepage www.cross-impact.de and the cited literature therein. 

 

 

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 

¶ a discipline independent, qualitatively oriented concept of analysis which promotes the ap-

plication of the method in interdisciplinary problems; 

¶ 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; 

¶ a proven algorithm for the evaluation of the collected information and for conducting a qua-

litative system analysis. 

ZIRN supports the application of the CIB method by scientists, companies, or administrations through 

advice, cooperation, and various materials. Visit CIBΩǎ Ƴethod homepage for more information.  

 

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 technol-

ogical developments). Within different fields well established ideas about the possible developments 

often exist (e.g. in the form of a favorable, middle and unfavorable forecast variant). However, the 

development of holistic scenarios requires identifying 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 almost 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 for the use of theory-based computational models due to their 

disciplinary heterogeneity and the relevance of "soft" system knowledge, but on the other hand are 

too complex for a purely argumentative systems analysis. CIB is a modern form of cross-impact anal-

ysis. It is characterized by an easy-to-understand procedure, transparency, and high flexibility in ap-

plication and evaluation. 

 
 
 

http://www.cross-impact.de/
http://www.zirn-info.de/
http://www.cross-impact.de/
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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 thorougly tested combination of 

expert discourse and analysis algorithm. The basic structure of a CIB analysis contains the following 

steps: 

i. An expert 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 configurations of the impact factor network with mutually 

supporting plausibilities 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-

tem understanding. The relations between these descriptors are described by a net of influences (Fig. 

2-1). 

  

http://www.cross-impact.de/english/CIB_e_MBl.htm
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This net can be partially or completely connected. The impact 

relations may be one-sided or reciprocal. An arrow directed 

from descriptor D1 to descriptor D2 indicates an impact on D2, 

caused by D1. This means that ceteris paribus a change in the 

state of D1 will induce a change in the state of D2. As a whole 

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

influences 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 deals in a simplified manner with the oil price and its international economic and politi-

cal impact factors. The steps of the procedure 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. 

global economic growth, B. state of international relations, C. progress of energy efficiency and oil 

substitution, D. Amount of oil investments (exploration, oil production, pipelines, tankers, refineries) - 

and E. the oil-price as the target of the analysis. 

 

 

2) Define a set of qualitative states which characterize the possible states of the descriptors. 

In the example we use:  

- άstagnantάΣ άmoderateά ŀƴŘ άdynamiŎά as possible states of the global economic growth; 

- άreconcilementάΣ άtensionsά and άstrong conflictsά as possible states of the international relations; 

- άlowάΣ άƳŜŘƛǳƳά ŀƴŘ άfastά as possible states of the progress of energy efficiency and oil substitu-

tion; 

- άcut downάΣ άbusiness as usualά ŀƴŘ άmassive investmentsά as possible states of the oil investments; 

- άlowάΣ  άmŜŘƛǳƳά ŀƴŘ άhighά as possible states of the oil price level in comparison to the long term 

average. 

 

 

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 

     0: no influence 
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   +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 low progress in energy efficiency and oil substitution 

would moderately contribute to a high global demand of oil and therefore moderately promotes a 

high level of the oil price. The cross-ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǎǘŀǘŜ άŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ƻƛƭ ǎǳōǎǘƛǘǳǘƛƻƴΥ ƭƻǿέ on 

ǘƘŜ ǎǘŀǘŜ άƻƛƭ ǇǊƛŎŜΥ ƘƛƎƘέ ƛǎ ǎŜǘ ǘƻ Ҍн. 

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 CDB describes the impact of oil investments on the 

international relations. 

Fig. 2-2: A cross-impact matrix 
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Exercise: The cross-impact judgements in Fig. 2-2 are to be taken as an example. They express a poss-

ible view on the issue of oil price, but your opinion on some relationships might be different. 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 = [ A3 , B2 , C3 , D1 , E3 ] (global economic growth: dynamic, international relations: ten-

sions, progress of energy efficiency and oil substitution: fast, oil investments: cut down, oil price: 

high). Summing up the highlighted rows summarizes the influences impacting the descriptors. The 

scores of the impact balances which correspond to the given scenario are marked by arrows in the 

row "Scenario".  

 

Fig. 2-3: The impact balance of a scenario. 
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In three cases (descriptors B, C, E), the arrows indicate the maximum score of the descriptor impact 

balance (cf. arrows in the row "Maximum"). Consider descriptor E (oil price) as an example. The im-

ǇŀŎǘ ōŀƭŀƴŎŜ ƻŦ ά9Φ hƛƭ ǇǊƛŎŜέ ƛǎ [-4,+1,+3]Σ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ǎŎƻǊŜ ƻŦ άƘƛƎƘέ όǘƘŜ ǎǘŀǘŜ ǿƘƛŎƘ ƛǎ ŀǎǎǳƳŜŘ 

in scenario S) is +3. There is no higher impact score within the impact balance of this descriptor, and 

ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ άhƛƭ ǇǊƛŎŜΥ ƘƛƎƘέ ƛǎ ǊŀǘŜŘ ŎƻƴǎƛǎǘŜƴǘΣ ǘƘŜǊŜŦƻǊŜΦ The reason behind this technical rat-

ing is that the scenario includes three arguments in favor of high oil prices: the dynamic economic 

growth, the international tensions and the cut-down of oil investments. These arguments as a whole 

have more weight than the ǎŎŜƴŀǊƛƻΩǎ single argument against άhil priceΥ ƘƛƎƘέ (the fast progress of 

energy efficiency and oil substitution). There is no comparable dominance of pro-arguments in any 

ƻǘƘŜǊ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǎŎǊƛǇǘƻǊ άhƛƭ ǇǊƛŎŜέ. 

¢ƘŜ ŀǎǎǳƳǇǘƛƻƴǎ ƻŦ ǘƘŜ ǎŎŜƴŀǊƛƻ ŀǊŜƴΩt working out for every descriptor, however. In two of the de-

scriptor balances (άGlobal economic growthέ ŀƴŘ άOil investmentsέ) the arrows donΩt point to the 

maximum impact score and this indicates inconsistencies in the assumed scenario. Consider for in-

ǎǘŀƴŎŜ ǘƘŜ ŘŜǎŎǊƛǇǘƻǊ άhƛƭ ƛƴǾŜǎǘƳŜƴǘǎέΦ Scenario S ŀǎǎǳƳŜǎ ǘƘŜ ǎǘŀǘŜ άŎǳǘ Řƻǿƴέ ŦƻǊ ǘƘƛǎ ŘŜǎŎǊƛǇǘƻǊΣ 

and this assumption is supported by the international tensions and the fast progress in energy effi-

ciency and oil substitution. On the other side, the high oil price and the dynamic growth of the global 

economy are reasons against a cut-down of the oil investments, and they are rated higher than the 

pro-arguments (cf. the cross-impact table). This means that ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ άhƛƭ ƛƴǾŜǎǘƳŜƴǘǎΥ Ŏǳǘ-

Řƻǿƴέ ŘƻƴΩǘ reflect the total balance of the pros and cons with respect to this state.  

Descriptor D (and also descriptor A) violates the "rules" which are 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 consis-

tency of a scenario requires that every state is chosen in such a way as to ensure that no other state 

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 descriptors "Global economic growth" 

and "Oil investments" doesnΩt automatically result in a consistent scenario. The state of the two de-

scriptors then would correspond to the influences having an impact on them. But new inconsisten-

cies would arise in other places, caused by the changes in the descriptors A and 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 an oil-price scenario without inconsistency before you read the next section. 
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2.3.3 Consistent scenarios  

In our example (five interacting descriptors) 3*3*3*3*3 = 243 possible configurations exist. Checking 

all configurations in the way shown in Fig. 2-3 reveals that only four configurations are free of 

internal inconsistencies. The four consistent scenarios are: 

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

 

 

The consistency of Scenario I 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 contradictory 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 243 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 credibili-

ty 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 energy supply, 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. 

A detailed description of the method and additional information offers Guideline No. 1, which is 

available at the CI homepage. 

  

http://www.cross-impact.de/
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Fig. 2-5: The impact balance of Scenario I. 






















































































