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Overview

The anthropogenically induced climate change is according to the German Advisory Council on Global Cange one core geopolitical challenge in the 21st century. Since the energy sector is responsible for 60-70% of global greenhouse gases most mitigation efforts are directed towards the energy sector. However, experience in different countries revealed the high relevance of societal involvement to gain mitigation efforts. Values and behavioural patterns, the degree of acceptance and willingness to support, as well as social policies and regulation are equally important for the success as techno-economic measures. Moreover, in the meantime it is widely acknowledged that infrastructures, such as in the energy system, are socio-technical systems, where technical change and societal dynamics mutually influence each other. 
Presently, the energy transition in Germany offers an outstanding opportunity to observe the socio-technical nature of energy systems, since civil movements and political decisions are main drivers of that process. This by no means simplifies the governance of the transition process, due to the complexity of societal and political decision processes. “Suprises” as strong protests against new wind power plants and new power grids are observable. Obviously, the future course is difficult to anticipate. 
In context of energy transition process scenario analyses are today a common tool to address such complexities and uncertainties. Since scenario analysis acknowledges explicitly different futures a consistent consideration of the frames of the system under investigation is desirable [Weimer-Jehle et al. 2016]. 

However, the current debates about the future energy system are fueled by model-based scenarios, which mostly focus on the technical and energy-economic dimensions like deployment of technologies or demand changes. Exogenous variables to the specific models, like development of the Gross Domestic Product or changes in public attitudes and social values, are mostly treated as fixed framework assumptions, despite their deep uncertainty in the long-run. The uncertainties are well known to energy modelers, which deal with them by extensive sensitive analyses using generally a cet. par. approach. That means, interdependencies between exogenous variables are typically not analyzed. An approach which follows the mathematically logic of formal models, but not necessarily the context of the models. This leads to the question regarding the reliability of results and the conclusions derived therefrom [Weimer-Jehle et al. 2016]. 
A method to recognize the uncertainties of model exogenous variables is the Cross-Impact-Balance (CIB) method. The Cross-Impact Balance Analysis is designed to facilitate a traceable and systematic construction of qualitative or semi-qualitative scenarios based on expert judgments on the relevance and the interdependence of scenario factors [Weimer-Jehle 2006]. 

Today political decisions, like the German plan on grid development, and societal formation of opinion make use of scenarios. Thus, it is of high importance to structure the opinions of stakeholder and to canalize them on a scientifically aknowledged base. The CIB-approach could be an approach to deal with that challenge. 
The aim of the presentation is to discuss on the hand the concept of context sceanrios, based on the CIB-method, and on the other hand its suitability for stakeholder involvement processes. 
Method
The idea of taking into account non-formalized scenarios for e.g. political advice is not new. But a main drawback of many approaches, like the “Story and Simulation” (SAS) approach, is their “intuitive logics”. Considering “intuitive logics” is mainly a consequence of allowing for using non-quantitative knowledge. The basic idea of the CIB-based context scenarios is to substitute the “intutitve logics” by a more formalized one. Hereby the strength of the CIB method is to enabling qualitative and quantitative knowledge to be included as input data.

The workflow for constructing CIB-based context scenarios and exploiting them to inform energy model analysis can be summarized as follows [Weimer-Jehle et al. 2016]: 
a. Defining the context. The most important factors influencing significantly (directly or indirectly) the energy system under investigation, so called ‘descriptors’, need to be identified and collocated using desk research, expert workshops, or other participatory approaches. Influences from the energy system to feed back into the context needs to be considered by respective energy variables as descriptors. The list of descriptors (typically 10-20 descriptors) then builds the elements of the system under study. 

b. Identifying the future uncertainties of the context. For each descriptor a small set of alternative futures (typically 2-4) is defined, representing the possible or deemed probable developments of the descriptor. These are then included in further analysis. The different types of knowledge relating to qualitative and quantitative descriptors are integrated in the analysis. 

c. Analyzing the interdependences. The direct cross-impacts between descriptor futures are assessed semi-quantitativly using an integer scale from -3 to +3. The preparation of the ‘cross-impact matrix’ is a genuinely interdisciplinary task and must be realized within a multi-discipline work setting, using participatory approaches to gather expert judgments, either individually, in group exercises, or by desk research. 

d. Constructing the context scenarios. The core of the method is a balance algorithm, which scans all possible combinations of descriptor futures (typically 104-107 combinations), checks the internal consistency of each of them by balancing all promoting and hindering impacts between the descriptor futures, and identifying a set of ‘consistent scenarios’, each comprising a set of mutually supporting descriptor developments (typically 5-50 scenarios). The output is a set of raw scenarios, which still needs refinement, interpretation of the inner scenario logic, and verbally formulated stories.

Each context scenario, describes a distinct, yet internally consistent future of the social, political, technological and economic context conditions of the energy system.

Application 
Until now CIB-based context scenarios are used in different contexts, like climate policy or health, although not extensively in the context of energy systems [s. Vögele et al. 2016]. 
The project ENSURE will apply the concept of CIB-based context scenarios at aiming 

· to support the stakeholder involvement for developing so-called storylines, which will constitute the frames of the model-based scenarios, and by this

· to support the development of model-based scenarios. 

The CIB method seems to be very suitable to systemize and canalize the perspectives and aims of different stakeholders. The method requires that the involved stakeholder have to reach an agreement on a small set of interdependencies between the descriptors. Furthermore, the calculated context scenarios could reveal also un-intended side-impacts of specific perspectives or aims, which are not catched by energy system models. This could lead to an adjustment of original concepts regarding the energy transition.  

The project ENSURE is one of the four so-called Kopernikus projects which are funded by the German Research Ministry to enhance the German energy transition process [www.kopernikus-projekte.de/projekte/neue-netzstrukturen]. The focus of ENSURE is on developing an innovative grid structure for a world with a share of renewables at 80-90%. The innovative grid structure shall not only be techno-economically sound but should also consider societal preferences and environmental concerns. 
Conclusions
CIB-based context scenarios could help to gain a better understanding of energy transition processes, but also to help to systemize societal discussions on the “right way” to a transformed energy system. However, since currently no experience existsts whether the second aim can be achieved, the project ENSURE enters here new ground. 
At the end it should be noted, that there is on-going research to link context scenarios to model-based energy scenarios [s. e.g. Vögele et al.]. 
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