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Abstract: In the course of the last years, the liberalization of electricity markets in-
duced the creation of power exchanges which allow participants to the trade electricity-
related products in a competitive manner. Yet, in today’s market structures small-scale
entities like photovoltaic plants or households are prevented from direct participation
because of capacity-related barriers to entry. To address this problem, the following
paper introduces a mechanism for self-organizing agents which allows actors to join
forces by aggregating their generation and consumption capacities. More specifically,
we consider a market setting where participants trade active power products by form-
ing product-related associations in a decentralized, temporally flexible fashion. Taking
topology-related aspects of the grid into account, the approach accounts for the cur-
rent trend towards more location-aware, regional-oriented market structures and thus
provides the potential for a more efficient power provision.

1 Introduction

In recent years, several driving forces gave impetus to both an organizational and technical

restructuring of the electricity domain which is mainly characterized by two trends. First,

energy regulations which were enacted in many countries worldwide induced a liberal-

ization of electricity markets entailing the creation of power exchanges where actors can

trade electricity-related products in a competitive manner. Second, depleting fossil sources

and a growing environmental awareness gave rise to an increased integration of distributed

energy resources (DER) like photovoltaic (PV), combined heat and power (CHP) or wind

energy plants (WEP) into the public power grid. In contrast to conventional fossil-based

types, these kinds of units typically provide smaller generation potentials in the range from

some kW to a few MW with a fluctuating and limited or even non-controllable feed-in.

However, though interrelated, in today’s market structures both trends are commonly not

sufficiently aligned from a conceptual point of view: first, power exchanges typically pre-

scribe minimum capacity thresholds which have to be fulfilled by actors in order to be

allowed to join the market. As a consequence, small-scale entities – both on generation

and consumption side – are prevented from direct participation because of insufficient

potentials. Even in bilateral markets similar problems arise when actors face bids ex-

ceeding their individual capabilities. Second, power production from renewable sources

is subsidized by regulation in many countries worldwide to stimulate the construction of

distributed energy resources. If these guaranteed payments expire in the future, according
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