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This presentation deals with the problem of developing new business models within the deregulated electricity industry.  We present a case study of developing wind power, using system dynamics (SD) as a tool at Agder Energi.     
Energy modeling and System Dynamics 

System dynamics has a long track record with in the energy sector.  Limits to Growth raised the question whether energy could be a limiting constraint to the US economy, which triggered a series of studies starting with Roger Naill’s gas model of the Hubbert’s theory (Hubbert, 1956; Naill, 1976) to the IDEAS model (Integrated Dynamic Energy Analysis Simulation) of the US Energy system used by US Dept. of Energy.  These models in turn spurred several lines of research comprising: 

· Energy-economy-environment models (Sterman, 1980; Fiddaman 1997); 
· Models of the regulated electricity industry, following from Ford’s dissertation (1975), where system dynamics found a wide range of applications (see Ford, 1976 for a comprehensive overview).   

· Problems in the deregulated electricity industry.  Deregulated brought new challenges to the electricity industry in the 90ies concerning market design, investment behaviour  and market power (Bunn and Larsen, 1992,1994; Ford 1999; Dyner and Larsen, 2001)
Deregulated electricity markets has really restructured the way of organising utilities in the Nordic electricity sector, breaking up the value chain enabling new alliances  and business opportunities.  A new problem of the energy business is thus the creation of new business in the liberalised electricity market.  
Agder Energi’s SD wind energy busindess model
Agder Energi is a Norwegian predominantly hydropower based multi-utility participating in the Nord Pool market.  By 2005, Agder Energi decided to look into the wind energy business, for which system dynamics turned out to be a helpful modeling technique.  The core wind energy group in Agder Energi started with newly recruited persons with each its competencies of wind energy (including the author of this presentation).  Our task was to develop and implement a wind energy business model at Agder Energi.  
In retrospect, our receipt of a successful development and implementation of a business model turned out to be as follows: 
1. Apply Porter’s framework on strategic analysis 

1.1 How should we organise the wind energy supply chain? 
1.2 What are the critical parts of the value chain?   

        Where are the margins? 
1.3 Which activity should be dealt with internally, based on our own resources and 

        competencies?  

        Which activity can be outsourced? 

2. Based on the initial business model, develop a system dynamics model to: 
2.1 Determine the expected cash flow of the business model

2.2 Estimate the resources required in terms of staff, capital, time and information.  
3 Apply the SD model for simulation purposes to streamline and improve your business model
3.1 Address strategic issues using of business development using the SD model as a simulation tool.  

3.2 Identify potential areas of improvement and if necessary, 

3.3 Develop more detailed OR models or stochastic simulations of specific parts of the business model.  

The strength of system dynamics is its way of analysing the impact of information feedback on decision making in complex systems.  Though business modeling and the decision making of a business area in a company has cut off most of the feedback complexity, the system dynamics methodology still provided some advantages that made it our tool of preference in the development of our wind energy business such as: 

· Interactivity and speed: System dynamics is a tool that lends itself to a group process, where changes can made on the fly by a skilled modeler.  In the business world, time is the limiting constraint, and the nature of business development prohibits general-purpose models.  
· Integrating monetary- , physical and information flows:  Business development concerns not only cash flows, but commits stocks and flows of staff, physical assets and information as well.  These issues are consistently dealt with in the system dynamics paradigm.  
· Providing a test-bed for the proposed business model: Humans have the cognitive capacity of keeping two to three thoughts in our heads simultaneously (men even less).   A systematic treatment of the relevant cause-effect relationships (be it tangibles or intangibles) will lead to new insights or discoveries of the problem.  
The presentation will show how we applied system dynamics to develop our wind energy business, focusing on the wind power value chain.  The work identified several sub-problems for which special-purpose optimization models were developed.  

The presentation is highly interactive and demonstrates the flexibility of the SD method, with the real case of developing the wind energy business model of Agder Energi.  
