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Overview

The realisation of environmental respectively climate policy goals significantly depends on a sustainable and comprehensive change in the energy industry. The increasing use of renewables for example, is vitally important for the reduction of greenhouse gas emissions. The German government tries to act accordingly and has formulated ambitious goals in its energy concept for an environmentally sound, reliable and affordable energy supply regarding the share of renewables in total power generation: about 50% in the year 2030 and 80% in 2050 (Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, 2010).

Within the targeted structural change of power generation, effects on the subsequent stages of the power value chain, especially the transmission grid, arise necessarily. Besides the structure, the place of power generation alters as well, due to the grid extension founded in environmental policy decisions. Germany expects a south-to-north-shift because of increasing wind energy plant capacities in costal areas and their integration into the power grid. Furthermore the approaching shut down of the existing nuclear power plants has an impact as well. Therefore the current climate policy leads to an enormous need of power transportation from the coastline to the main consumption areas. This includes major investments in the extension and restructuring of the transmission grid (see Deutsche Energie-Agentur GmbH, 2010). In fact, the future development of the existing power grid is strongly influenced by policy issues. 

At the same time electricity grids are economically regulated as they are natural monopolistic bottlenecks.
 However, the concern that the grid owners may invest an insufficient amount of money in maintenance, development and operation of their grids has never played a significant role in the German regulatory practice. Traditionally, the debate was more about potentially excessive investment due to the rate-of-return regulation practised in the preceding decades (see Burns/Riechmann, 2004). Its basic principle is the calculation of revenues based on the costs of the regulated firm and a predefined rate-of-return. Accordingly, the lack of emphasis on productive efficiency and low consumer prices promotes investments, as they are able to increase the corporate profit (see von Hirchhausen/ Hess, 2007; Vogelsang, 2010). But since the regulatory system was changed in 2009 (according to EU guidelines), the regulatory authority frequently tries to reduce costs and increase efficiency of the grids by using different developed incentive-based regulatory systems. This effect, due to the decoupling of costs and revenues by a complex framework, allows the network operator to earn higher profits. However, in certain cases a financial loss is possible as well. While the implementation of an incentive-based regulation is mainly rated positively by research and practice, its functionality still causes some recurring difficulties. Primarily the conditions of capital-intensive investments induce big business challenges, considering profitability and solvency.
Unattractive investment conditions jeopardise the required grid extension and endanger the attainment of environmental and climate policy objectives in Germany. Due to the paramount importance of grid extension any delay or neglect needs to be prevented. Accordingly safe and attractive investment conditions should be created, since the ambitious climate policy goals can not be achieved with the existing power grids. The recent study is therefore intended as a status quo analysis of present regulatory settings of network investments in Germany, and furthermore tries to work out more suitable regulatory instruments to overcome existing investment barriers.
Methods

The study is divided into two parts. At first a qualitative analysis of the status quo for network investments within the German incentive-based regulation system is conducted. In the next step, the setting is analysed quantitatively in a business simulation model and assessed with regard to the economic impacts. The last section compares the results of both approaches in order to identify economically and politically acceptable instruments for network investments.

The qualitative analysis focuses on the conditions of transmission grid investments as they are one important criterion for the success of the above mentioned German energy concept. Considering the methodology of qualitative empirical research, the study is designed as follows:

· Eight semi-structured and guideline-based individual expert interviews

· Average duration of an interview about 54 minutes

· Nationwide, at the interviewees place 

· Interviewees represent the regulatory key actors 

Because of the specific object of investigation an essential part of the sample necessarily arises out of the regulatory environment. Therefore the selection of participants is restricted to the regulatory authority, network operators and independent experts such as consultants and lawyers. Having these prerequisites, it is very gratifying that the regulatory authority and three out of four transmission system operators agreed to participate in the recent survey. Thereby the chosen starting point of contacting the network operators were the departments of accounting and regulatory management as they have to deal with the regulatory investment conditions on a daily basis. The remaining part of the sample consists of representatives of different grid-related service providers.
In addition to the qualitative expert interviews, the regulatory framework for TSOs in Germany is mapped and analysed quantitatively using a business simulation model. Underlying business cases are benchmarked within different regulatory scenarios regarding their long-term effect on the development of key performance indicators based on the methodology of System Dynamics (see for example Forrester, 1962; Sterman, 2000; Morecroft, 2007). The main objective of this evaluation is to create an in-depth understanding of the complex cause-and-effect relationships within the regulatory framework and to justify the adequacy of central regulatory parameters. The analysis is supported by a TSO providing quantitative and qualitative datasets.
Results

The use of business simulation models for evaluating the long-term effects of regulatory policies is of increasing importance (see Kurth, 2009). Recent studies have shown that business simulations can help to justify the adequacy of central regulatory parameters (see Ballwieser, 2008). They are capable to transparently quantify the impact of regulatory decisions (see Estache et al., 2003). A general characteristic of many existing regulatory business simulation models is that they are mainly focusing on single investment decisions. However, the adequacy of central regulatory parameters doesn’t depend solely on isolated financial indicators for network operators. For a sustainable evaluation it is necessary to take the impact on additional interest groups into consideration (e.g. the user and the government). By combining a qualitative and quantitative research approach, the study takes different interest groups into account and investigates the interdependency of incentive-based regulation and environmental policy in the German electricity industry. Both approaches yield consistent results for implementing more suitable regulatory instruments and for overcoming existing investment barriers.
In order to prevent a failure of the mentioned environmental objectives, a need for additional incentives for network investments in the German regulatory system can be identified. Within the scope of this study the handling of transmission grid expansion investments in accordance with § 23 ARegV (so called investment budgets) is singled out as an example. Additional cost pass-through elements for investments like the investment budgets in Germany take on an increasingly important role in incentive-based regulatory frameworks since the requirement to develop the network has to be satisfied. Apart from that, the investment budgets have an significant impact on the transmission grid as they make up a vast majority of investments in the expansion of the infrastructure (see Bundesnetzagentur, 2008 and 2010).

An essential investment constraint is caused by the time lag in refinancing those investments, which result in a gap in earnings and liquidity shortages for the concerned network operators. The findings of the expert interviews show that both, regulatory authority and the regulated network operators have a common understanding of the economic problem concerning the time lags but different approaches to solve it. Besides that, the insufficient consideration of arising operating expenses, due to the grid extension, is a critized investment barrier. In addition to this, it is questionable to what extent the duration of an investment budget plays an important role in the valuation of the given investment incentives.
Conclusions

The regulation of network tariffs and the achievement of environmental objectives are pursuing partially conflicting interests. It is therefore necessary to implement additional instruments into the regulatory framework that foster the realisation of grid expansion projects and prevent negative effects on the achievement of the above-mentioned environmental objectives. The study contributes to a sober debate on the implementation of appropriate instruments for network investments into the German incentive-based regulatory framework and consequently attempts to develop a common position to secure the realisation of environmental objectives. However, a further development of the regulatory framework is often affected negatively by the existing information asymmetry and the resulting loss of trust between the actors.
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