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Two key issues in creating a sustainable and energy efficient society are reducing peak 

energy demand and increasing the penetration of renewable sources of energy. Recent 

technological advances in smart meters (that can communicate hourly energy 

consumption), smart appliances, renewable generation, and storage technologies have the 

potential to reduce energy costs for an individual (as well as produce societal benefits) by 

enabling direct and real time participation of an individual consumer in the energy 

market. However, there are two key problems in realizing this potential. First, despite the 

presence of small pilot programs where the utilities have direct control over user 

appliances through smart meters, the end users are not usually of sufficient size for the 

utilities to care about them for demand response and ancillary services, and also users are 

concerned about ceding control of their appliances to utility companies. Second, if end 

users participate in the markets directly, without control by the utility companies, the 

stability of the system may be compromised due such uncontrolled distributed 

interactions. One way to overcome these challenges is to allow partial centralization of 

the consumers to form consumer groups that participate in the market through a group 

coordinator (mediator) agent. Such consumer configurations have the potential to 

increase energy efficiency via aggregation of demand to reduce peak power consumption, 

and direct participation in the energy markets. Additionally we consider that such a 

consumer group could have both renewable energy generation and storage capabilities.  

In this talk, I will present the model of consumer cooperatives and theoretical results of 

decentralized coordination algorithms to optimize electricity demand side management in 

such cooperatives. 
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