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A powerful tool for informing the broad public,  

as well as improving planning processes and societal decision-making is an 

Information & Decision Support System (IDSS) that is described here. 

by the Junior Research Group Impulse, ICBM, University Oldenburg;  

Germany; June 2007.  

 

 

 

 

ABSTRACT 
 

Increasing relevance of offshore wind energy (OWE) is a major ambition in 

European and in national policies on reducing CO2 emissions. In addition pushing 

OWE provides major opportunities of regional and national economic development. 

Despite the fact that governments’ share the belief in the benefits of offshore wind 

energy, the public doesn’t back the ambitious aims in equal measure. 

 

The experiences from current offshore projects show that the social acceptance of 

OWF is closely connected to the possible environmental impacts. The public concern 

is specially related to the impacts on birds and marine mammals, the navigational 

risk and the visual impact. Prejudices regarding these issues arise mainly from 

misplaced information and inadequate participation procedures during planning 

processes. Decision-making in offshore wind farm planning requires that 

information is shared among all the interested subjects.  

 

For an effective information sharing it is not sufficient to only make information 

available; it is highly necessary to make such information convenient to access and 

easy to understand, for example by using adequate online software tools. A 

computerized Information and Decision Support System (IDSS) can be a strong tool 

for improving information and supporting participation strategies. Within this paper 

the potential of such IDSS - based on game-simulation techniques - are 

demonstrated by introducing the web-based IDSS for the broad public ANEMOS. 

 

 

 

 

ANEMOS IDSS –  

An interactive Game for 
Offshore Wind Energy 

Executive Summary 
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1.  Stakeholder Involvement in Offshore Wind Energy 

Information and participation of interest groups in the course of the development and 

realisation of new technological systems should be usual in self-governing societies. 

Media strategies, when done right, result in higher acceptance and better image of 

technological products and decisions will be achieved that are considered by all parties 

as well approved and are supported by a majority. Referring to the special case of the 

development of offshore wind energy within the North Sea region there is ample 

evidence that such strategies could improve the societal decision-making process 

(Soerensen et al. 2001).  

 

Surprisingly, when it comes to stakeholder involvement in the planning of offshore 

wind energy farms (OWF) huge differences in quantity and quality are evident 

throughout the North Sea region. The simple mentioning of stakeholder processes for 

a particular project can create dismay among many decision makers (project 

developers, authority and politics), experts and often even the public itself; despite the 

fact that they accept the intrinsic metrics (Mostashari 2005).  

 

This becomes especially true in countries where OWE is still in its planning phase and 

no projects are realised. In this case technical, planning and financial issues are in the 

foreground. Looking at countries like Denmark and UK the situation is nearly vice 

versa: decision makers express an interest in public education and information 

strategies and try to enhance participation in decision making from the very beginning 

of the project development. Frontrunners are especially UK and Denmark, which for 

instance realised strategies for stakeholder involvement (BWEA 2002), built tourist 

information centres (e.g. Scroby Sands Information Centre - UK, Horns Rev Exhibition 

- DK), developing information tools (“Wind with Miller”, DK (WWM 2001)) and boost 

the general development of offshore wind energy (“Embrace the Revolution”, UK (ETR 

2006)). 

 

Why is lobby work still staying at the beginning whereas the offshore development 

started nearly 15 years ago? One possible answer is that many of the current 

approaches to stakeholder involvement are ineffective and either fail at producing 

agreements, or fail at creating technical sound solutions (Mostashari 2005). Moreover, 

many project developers expect no benefit from educating and informing the public. 

Vice versa, the public and stakeholders often have a fixed opinion and have a minor 

interest in expanding knowledge. 

 

2.  Role Games for Participation and Information 

At this point science steps into the dilemma trying to deal with communication and 

participation issues by providing innovative techniques that give objective information 

in an appealing manner, with which knowledge is gained apparently by itself. 

Innovation in learning and intervention can be achieved by using highly interactive 

Information and Communication Technologies (ICT), in particular animation 

visualization, simulation and gaming approaches. It is assumed that interactive and 

experimental research and learning environments can greatly enhance the production 

and diffusion of new insights in spatial planning and realisation processes (Mayer et al. 

2002). Using simulation games decision procedures can be imitated focusing on blind 
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spots and difficulties generated by complex processes. By giving an impression of the 

real world participants get a good idea about organisation of decision processes; how 

various project designs can influence the behaviour of politicians, society and public 

and what that mean for the benefit of the thriving parties. Such systems can include 

multiple participants slipping virtually in different roles of the major players in 

development chains.  

 

 

With the development of an Information and Decision Support System (IDSS) for 

offshore wind energy, the ANEMOS IDSS, we follow mainly the goal “Training and 

Education”. This is one of four goals introduced by Jong (2006), see also figure 1. With 

simulating planning and decision procedures in the course of the realisation of OWFs 

the system describes a real existing situation. The participants not only learn how 

planning and realisation procedures work but are enabled to understand with which 

prejudices decision makers are confronted and also which synergistic effects occur. So, 

users of the system meet the same challenges as decision makers facing at in real life. 

And, there is a vast profit expected for the decision makers, too. With recording and 

evaluating the users interaction via an interaction database decision makers get to 

know the level and qualities of the participants as well as their concerns, expectations 

and priorities with regard to the realisation of OWFs. The analysed results can either 

Figure 1 In Jong (2006) four different game models and goals 
can be found; here recreated graphically. 
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flow in decision procedures, directly, or can be used for exactly suited information 

strategies. 

 

The ANEMOS IDSS is innovative in two ways. Most information strategies for OWE 

imparting knowledge by using physical media or textual material (see also the 

previous chapter). Using such techniques, even when web-based, they are tending to 

be time consuming or not captivate enough to catch the user’s attention for long. 

Interactive IDSS based on the principles of game simulation and ICT are rather 

intuitive and ideally suited to the practical activities of a modern scientific education. 

Secondly, ANEMOS does not restrict to present relevant information but aims at 

imparting knowledge indirectly and by including the user’s opinion prompted before 

the start of the game and by providing a platform for discussing the relevant 

challenges with other participants. Thus, ANEMOS tries to prevent from presenting 

potentially subjective opinion.  

 

3. How does the ANEMOS IDSS work? 

The ANEMOS IDSS was designed considering actual decision procedures within the 

planning period of an offshore wind farm to be located off the German North Sea 

coast. ANEMOS is primary intended to provide an environment of experimental 

learning for the broad public and interest groups. Playing ANEMOS the participants 

experience the complexity, insecurities, and environmental as well as social dynamics 

planning an offshore wind farm. Secondly, the objective is to use ANEMOS to observe, 

investigate and deepen the insights into societal preferences both, with respect to the 

offshore wind energy development in general and the evaluation of certain projects.  

 

According to these two primer goals ANEMOS is made for the broad public and interest 

groups (stakeholder) that are either involved in the decision making process or 

affected in some way by the installation of an offshore wind farm. Results of the 

system are beneficial to science, OWF developers and policy makers. 

 

Against this background we designed ANEMOS on the following terms: 

 

?? provide an appropriate level of complexity and user friendliness  

?? a user must not have a special knowledge to apply ANEMOS - all services must 

be applied intuitively 

?? provide access to a large user group by using web-based technologies 

?? make it enthralling by integrating state-of-the-art information technologies 

?? transport neutral information on existing and non-existing risks of building 

offshore wind farms 

?? the IDSS should be easily adaptable for other regions and/ or sustainable 

design projects 

 

ANEMOS is played within the German Bight and is based on the actual pattern of 

utilisation and decision procedures. Considering the multiple aspects of planning 

procedures we tried to reduce the complexity of the system by focusing mainly on the 

societal decision-making. As a result, two roles were introduced: one representing 

OWF developers and one the approval authority. The objective is to develop OWE 

projects in accordance with personal concerns and interests of different stakeholder 
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groups. Similar to reality project developers will design various offshore wind farms 

that must be not only cost-effective but also well-positioned to prevent from 

environmental and socio-economic impacts or conflicts. Task of the approval authority 

is to prove the particular project on its consistency with different public and 

stakeholder interests. “Winner” of the game is the planner who designed a project that 

is not only economic but also satisfies the interests of different stakeholder groups; i.e. 

who found a nearly optimal planning and participation strategy. 

 

 

 
Figure 2 Schematic presentation of the ANEMOS simulation environment. Red dots 

indicating relations of the project developer. Green dots representing relations of the 
approval authority. Lines are drawn in different styles to facilitate the tracing of the 

arrows. 

 

ANEMOS follows a comparable but simplified concept integrating all stakeholder-

interests right from the start and reducing the variables for the project design to three 

(position of the OWF, number and power of turbines). First of all the planner suggests 

a specifically designed OWF on the basis of spatial utilisation data and information on 

financial benefit of the project. According to the proposed project the system will 

generate indicators for the approval authority to evaluate the project. Indicators will 

be the opinion of five different stakeholder groups: Environment, Navigation, Politics, 

Society and Economy. The stakeholder interest contains again various sub-interests.  

 

Based on this, the character of the approval authority will express recommendations 

for possible changes in the set-up of the offshore wind farms. The project developers 

can either implement the suggestions in their actual planning procedure or could also 

ignore the warnings and risk their grant of permit. This procedure will be repeated in 

three hearing rounds. Latest after the third hearing round the approval authority has 

to decide on the licensing. The participant who achieved the highest financial benefit 

and the most effective project design with regard to the stakeholder satisfaction will be 
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winner of the simulation. The ANEMOS dependencies and relationships between project 

developers, stakeholders and the approval authority are shown in figure 2. 

 

4. Insights and Conclusion 

The development of ANEMOS began in spring 2005. Now, two years later, it is yet too 

early to definitively conclude on the potential of ANEMOS for enhancing information 

and participation strategies in the OWE sector. But, although the game has not been 

tested comprehensively every time it was played it stimulated lively discussions on the 

OWE development and the underlying viewpoints. It was observed that participants 

responded downright open-minded and dealt forthright with all the tasks, carried by 

the game-like environment. This provides some indications that IDSS based on game-

simulation principles are effective for raising awareness of the issue and probably 

reconsider personal attitudes. Moreover, when introducing ANEMOS at events and 

conferences we met with throughout positive response. Especially, the implementation 

in information strategies was pointed out and emphasized. This created a source of 

inspiration for continuing with the development of ANEMOS and enhancing game 

principles and techniques. 

 

As the OWE development is promoted throughout European member states, there is a 

need for politics, project developers and decision makers to integrate public in this 

trend in order to prevent from previous failures in the onshore wind energy sector and 

to heighten the acceptance level for OWE. From our point of view, the first experiences 

with ANEMOS gave clear evidence that the approach to education and participatory 

decision-making processes in complex planning structures needs alternative 

techniques, such as simulation and interaction-games, to obtain a better level of 

understanding. As fronts are already going to harden in some countries the simulation-

game is a good and enjoyable way to impart objective knowledge and soften heated 

debates. Moreover, the application of ANEMOS might result in an enhanced mutual 

understanding of the involved parties. 

 

In May 2007 the prototypic ANEMOS was officially opened to the broad public to be 

used via Internet. By evaluating the user interaction recorded by the Interaction 

Database we can better assess the potential of utilisation in order to gather insights in 

the public opinion and how these can be integrated in real-live OWE decision-making 

then. Feel free to test the system at www.icbm.de/anemos.   
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The ANEMOS IDSS is available for playing at 

www.icbm.de/anemos 

 
 

Contact for the ANEMOS IDSS: 

For questions regarding the design and general issues of ANEMOS IDSS,  

the reader may turn to Impulse, ICBM, University of Oldenburg: 

Susanne Adam  

E: adam@icbm.de 

Or 

Dr. Dietmar Kraft 

E: dkraft@icbm.de 

 

For questions regarding the technical realisation of ANEMOS IDSS,  

the reader may turn to Impulse, ICBM, University of Oldenburg: 

Oliver Lichte  

E: lichte@icbm.de 
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5. Commented Screen Shots of the ANEMOS IDSS 

 

 

Figure 3: Game area of ANEMOS for the project developer (date 12-2006).  Figure 4: Game area of ANEMOS for the approval authority (date 12-2006). 


