Paper prepared fort he 31st IAEE International Conference, 18-20 June 2008, Istanbul, Turkey


Smart Metering Revisited: Theoretical considerations and recent developments in Germany
André Hackbarth and Reinhard Madlener

Institute for Future Energy Consumer Needs and Behavior (FCN),
Faculty of Business and Economics / E.ON Energy Research Center,
RWTH Aachen University,
Templergraben 55, 52056 Aachen, Germany

Email: andre.hackbarth@eonerc.rwth-aachen.de, rmadlener@eonerc.rwth-aachen.de 
Abstract

(1) Overview
This paper reports on an exploratory analysis of residential “smart metering” concepts and time-of-use (TOU) rates employed in Germany in recent years. In 2006, residential energy use accounted for 28.9% of Germany’s total final energy consumption. Managing the energy demand of this sector efficiently therefore plays an important role in mitigating greenhouse gas emissions and improving energy supply security. A main challenge in this respect is that energy use patterns and prices are ‘invisible’ to the user for most of the time. Most people have only a vague idea of how much energy is needed for the provision of a specific energy service, and what difference in energy consumption and total cost a change in behaviour, or an investment in energy efficiency measures or technology, would make. Real-time feedback to energy consumers is making energy more visible and more amenable to control, increasing the price elasticity of demand. This feedback may encompass both tariff- and non-tariff-based approaches. Tariff-based approaches typically provide price incentives to consumers for adopting energy-saving equipment or to alter consumption patterns. Non-tariff-based approaches try to change consumer behavior via education or financial assistance. Past studies of providing feedback on energy consumption to private households have shown that it is feasible to reduce energy consumption by 10-15%. “Smart metering” in this context is a promising way to reach a higher level of transparency in residential energy usage, and to provide consumers with instantaneous feedback, which in turn leads to cost-effective energy savings. These energy savings can be direct or indirect, which means that peak-shifting or redistributing electricity demand more evenly throughout the day (time-of-use rates etc.) has the potential to reduce energy infrastructure requirements. Many features of this demand side management are not amenable with conventional metering and billing systems.
(2) Methods

This paper, on the one hand, contains a theoretical discussion of different smart metering concepts and tariffs, touching mainly upon the following three questions: (1) which tariff- or non-tariff approach can reduce residential electricity demand most efficiently? (2) How easily can these approaches be implemented and how are they adopted by the customers? And (3) how should the costs and benefits of each approach be apportioned among the consumers and the utilities involved? On the other hand, the paper reports on the design and results of a questionnaire survey aimed at detecting the kinds of feedback mechanisms, especially “smart metering” concepts, currently deployed or planned to be introduced by a sample of German electric utilities.
(3) Results

The paper provides a synopsis of the state-of-the-art of smart metering and the costs involved, as well as on common time-or-use tariff schemes used. It also reports on the relevant energy economics literature in this field. Finally, the main results of a recently undertaken market survey are presented that will form the basis for a more elaborate analysis of the (expectable) effectiveness and efficiency of specific smart metering schemes implemented in the German residential electricity market.
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