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(1)
Overview

Electricity demand is the fastest growing form of energy consumed worldwide and it is predicted that the world's net electricity consumption will double by 2030. Conservation is the most economical, straightforward and effective means of reducing our reliance on fossil fuels and reducing greenhouse gas emissions.  However, despite much media attention on dwindling fossil fuel resources and climate change, domestic customers continue to be wasteful of electricity and demand remains relatively unresponsive to changes in electricity prices.

Demand side management (DSM) refers to the ability to alter end user electrical consumption in response to system conditions. A variety of such schemes have been implemented in many countries across the world, however, these schemes have focused almost exclusively upon large industrial customers.  The widespread use of DSM by residential customers offers itself as an immense resource which has so far been virtually untapped.

In the recent Irish Programme for Government a commitment has been made to install a smart meter in every household in the country.  This would allow domestic customers to participate in the electricity market and adjust their electricity consumption in response to electricity prices. However, the installation of smart meters only makes sense if economically sound with real benefits accruing as a result of their installation. This is a key question and one which will be addressed in this work.  

(2)
Methods

The objective of this work is to determine the costs and benefits of a large-scale roll out of smart meters to every household in Ireland.  The Irish Government has initiated a pilot program operating in about 25,000 households beginning in 2008 with a nationwide roll-out complete in 5 years.  It is anticipated that the cost of installation of smart meters in Ireland will be between €600m - €1 billion (Irish Times, 2007).   However, the pursuit of this scheme only makes economic sense if the potential benefits exceed the costs.  This is very much dependent on the effectiveness of the meters in incentivising consumers to reduce their peak demand.  

In order to investigate the benefits of a reduction in peak demand, it is necessary to analyse it in the context of the power system within which it is installed.  Thus, a case study of a real electricity system is conducted and a thorough model of the power system is developed. This model represents a gross pool electricity market where generators bids consist of their marginal costs and where energy and reserve are co-optimised.  This model determines the hourly operating levels of conventional generators given the demand level (Denny & O’Malley, 2007).  The peak demand is then reduced by a given percentage and the resulting operating schedules are then analysed to determine the impact on the schedule of conventional generators emissions and fuel consumption.  The percentage reduction in demand where the benefits equal the cost is considered to be the minimum required effectiveness of the meters to warrant a roll out.

(3)
Results

 It is assumed that the cost of installation of the smart meters is €600m which is expressed as an annuity with a term of 15 years and an interest rate of 7%.  This results in an annual capital expenditure of approximately €66m. The dispatch model was then run under a wide range of scenarios to determine the percentage reduction in peak demand which would provide a combined annual emissions and fuel saving of upwards of €66m.  Emissions prices were assumed to be €30/tonCO2, €150/tonSO2, and €3000/tonNOx and were used in the valuation of the emissions savings and the dispatch of the units.  
Table 1 below summarises the results.  In the ‘peak demand’ scenario demand was reduced for 3 hours from 5pm to 8pm daily by given percentages and the emissions and fuel savings were calculated.  Column 3 in Table 1 illustrates the minimum percentage reduction of peak demand required to ensure the annual benefit exceeds the cost i.e. peak demand must be reduced by 16.5% to ensure positive net benefits.  The ‘base demand’ scenario reduces demand throughout the day by a given percentage, assuming that the installation of a smart meter increases consumers’ price elasticity of demand at all times and not just at the peak.  The ‘base-peak’ scenario assumes that demand throughout the day is reduced by 2% and then calculates the required further percentage of peak demand reduction to ensure positive net benefits.
	Scenario
	Annual cost €m
	Minimum effectiveness %
	Emissions savings €m
	Fuel 
savings €m
	Annual benefit €m

	Peak Demand
	€66m
	16.5%
	€28m
	€39
	€67m

	Base Demand
	€66m
	2.9%
	€28m
	€39
	€67m

	Base-Peak
	€66m
	5%
	€28m
	€39
	€67m


Table 1: The required effectiveness of smart meters to ensure positive net benefits
(4) 
Conclusions
For a roll out of smart meters nationwide to make economic sense then the meters must be effective in altering consumer behaviour such that the benefits outweigh the costs.  In the pilot programme policy makers must measure the effectiveness of the meters and if they do not provide the demand reductions shown in Column 3 then alternative measures should be considered to increase consumer participation such as more sophisticated two-way meters.   
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