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Overview

Net-metering is commonly known as a method by which owners of distributed generation (DG) units may offset electricity consumed from the electric utility during a billing period. Due to the increasing number of prosumers (consumers that both produce and consume electricity) the application of net-metering results in significantly reduced incomes for both electricity generation and distribution utilities. This, while those utilities remain providers of transport services reliability services at times of excess or inadequate DG production. Due to the fact that the electricity transport and generation sector is recognized by economies of scale with significant stranded costs, recovery of such cost are important part of customers’ electricity bills. However, due to prosumption which is accounted trough net-metering, this causes a reduced total amount of kWh electricity sold. Consequently, this pushes utilities to increase their volumetric charges per kWh in order to recover their utility cost. For non-DG owners, this results into inequality issues due to the fact that also non-DG owners have to pay higher chargers for their electricity consumed to make up for netted costs of DG-owners.

In order to provide insight in those inequality and cost-causality issues caused by net-metering, this paper provides a study which presents the level and impact of cross-subsidies evolving from different net-metering schemes and load/generation patterns from DG owners. Eventually this paper provides recommendations regarding tariff schemes that will result in more explicit incentives for DG, instead of the current implicit incentives which are present to DG owners  due to net-metering.  
Methods

In order to simulate the effect of cross subsidies, electricity demand and production patterns of prosumer households in Spain are analyzed together with different net-metering arrangements that could be in place. The five different types of net-metering arrangements that are studied are the following (Hughes & Bell, 2006): 

-
Uni-directional net-metering without compensation 

-
Bi-directional net-metering without compensation

-
Bi-directional net-metering without compensation but with rolling credit 

-
Bi-directional net-metering with compensation but without rolling credit

-
Bi-directional net-metering with compensation and with rolling credit

The study takes into account three possible scenarios for DG penetration levels: low, medium and high. Fixed cost regarding network and utility are related to that of a medium sized distribution network in Spain. Eventually, the effects of decreased consumption levels on transport and generation costs are calculated and the emerging cross subsidies are calculated for respectively each of the five net-metering arrangements, each of the DG penetration levels and each of the household load and generation patterns.
Results

From the analysis it is expected that the existing cross-subsidies are highest if the applied net-metering approach is that of “bi-directional compensated with rolling credit” and are lowest for the cases when there is neither compensation provided nor rolling credit. Furthermore, it is expected that with increasing levels of financial compensation provided by the utility for excess DG production, accordingly cross subsidies are increasing. Furtermore, the study will provide insight in the proportion that those cross subsidies present for recovering the total utility costs, depending on DG penetration levels.
Conclusions

At this time, the issue of net-metering is presenting an important dilemma between provision of incentives for DG and sustainability on one side, and on the other side equity and cost-causality issues due to net-metering.  However, the implicit reward for DG results in an unfair cost distribution between DG and non-DG owners, all receiving (part) of the network and generation services. From the results of this paper it is possible to address some more specific regulatory measures regarding net-metering issues with cost-causality and equity. Eventually recommendations will also include more explicit incentives to DG, instead of the current implicit incentives, in order to sustain affordability of DG. 
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