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Overview

With the restructuring of electricity markets across Europe, particularly in the Nordic Countries, there has been an increasing focus on efficient pricing of electricity (Lundgren et. al.). Economic theory suggests significant efficiency gains from giving consumers correct price incentives, and recent advances in technology have made metering equipment affordable. However, evidence for practicability of such methods, and in particular the possibilities for consumers to respond to such pricing, is rather scarce. As a first step, it is important that there be enough real time data on consumer behaviour to set a baseline to understand how consumers actually behave today, with monthly retail prices. This study reports the results of an experiment, conducted between 2005 and 2008 in Sweden, measuring household electricity consumption at the appliance level. The study, commissioned by the Swedish Energy Agency , involved about 400 household in total, who had their consumption measured at 10-minute intervals for a period of between 15 and 90 days, for virtually all of their appliances ( up to 46 appliances per household). In addition, interior and exterior temperatures were also measured at the same interval. Data at this level of detail have rarely been available for many countries (see Bartels and Fiebig 2000 for one of few examples on appliance-level data).
Methods and Results
Using this data set, we estimate end-use price elasticities on monthly level. Preliminary results suggest no significant elasticity to monthly price changes. Secondly, using a seemingly  unrelated regression framework, we estimate end-use specific load curves and analyze how these correlate to possible restrictions on load shifting (e.g. the office hours schedule) within the day. Our analysis reports that household total load has two peaks corresponding, roughly, to the morning pre-office hours (6-8 AM) and evening post-return-to home hours (6-9 PM), and that the largest part of the load by far tends (unsurprisingly) to be heating and lighting, and this is the period when the nord-pool spot prices are at their highest. 
At end-use level, this analysis also sheds light on relatively intuitive facts; households use heating when it’s cold, lighting when it’s dark and cooking before they leave for work and when they get home. Based on these results, it is not evident that in the short-run, households have the possibility of shifting heating and lighting consumption to off-peak hours. Similarly, it would not make sense to cook food in the middle of the night even if that would be cheaper than cooking in the afternoon. Further, we calculate the cost reduction for an individual household from shifting load. In line with Allcott (2011), we find very small gains; roughly 2-5% daily cost decrease from shifting load up to 7 hours ahead. It’s important to point out that given the above mentioned restrictions, such load shifting should be unrealistic but provide a best case scenario.
In addition, using the recorded indoor temperature data , we find two important and rather unexplored aspects of electricity consumption which bear on short-run household-level consumption reduction:
1. households, either due to preferences or inefficient technology, have a relatively high indoor temperature, averaging about 20 C, much higher than anticipated
2. average indoor temperature does not substantially fall after the peak (i.e. morning office-going) hours.
These two facts illustrate a rather important point for the Swedish setting: electric energy consumption can be rather inelastic–at least in the short run–and second, that there exist substantial potential to reduce usage (with moderate technological investments, e.g. heat thermostat) without reducing utility.

Conclusions

Our estimation results have important implications for Swedish energy policy, in particular for the government’s stated goal of real-time pricing. Starting from October 1st 2012, every household in Sweden has the right to have real time pricing. The success of real time pricing depends heavily on demand response which, our results indicate, are unlikely to be large without modest investments in technology and a substantial focus on it from the retailers, who appear to have little to gain from this switch, at least in the short run. Our study adds to the relatively sparse literature on the scope for real-time pricing, particularly in the Swedish context
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