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Overview
The service sector is the most heterogeneous sector of the economy, made up of many small energy consumers, and therefore poorly investigated. However, rapid growth in service sector energy consumption makes it necessary to attain a more thorough understanding of energy demand dynamics in this sector, particularly in the context of strengthening energy efficiency policies.

The purpose of this paper is to analyze and to compare the determinants of future energy consumption of the service sector in three European countries – France, Germany and Spain - for two contrasted energy demand scenarios: reference scenario and energy efficiency scenario. Results are analyzed over the period 2010-2035, using a forecasting energy consumption model in service sector based on a decomposition method.
Methods
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In-depth studies of three countries - France, Germany and Spain - were carried out to provide detailed input data and assumptions for the forecasting model. The aforementioned model calculates, for each country and scenario, the evolution of future energy consumption by energy source, sub-sector, and end-use as the result of the contribution of five determinants: activity effect, structure effect, productivity effect, intensity effect and market share effect: equation (1).
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represents total change in energy consumption
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represents change in energy consumption due to changes in economic activity 
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Decomposition results for electricity consumption -Germany-Energy efficiency scenario
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represents change in energy consumption due to changes in economic structure
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represents change in energy consumption due to energy substitutions
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represents the change in energy consumption due to change in productivity

represents the change in energy consumption due to change in energy intensity

Results
The analysis of the determinants of future energy consumption in service sector is carried out over the period 2010-2035 at three disaggregation levels in three countries for two energy demand scenarios.
· Level 1 corresponds to total energy consumption

· Level 2 corresponds to electricity consumption

· Level 3 corresponds to space heating consumption  
An example of analysis - decomposition of German electricity consumption (level 2) for the energy efficiency scenario - is detailed below (figure 1). The reference year is 2009.  



Figure 1 explanation: in the energy efficiency scenario, German electricity consumption is forecast to increase over the period 2009-2035: (+18, 6 TWh). Two effects contribute to this increase of German electricity consumption: activity effect (+ 44 TWh) and market share effect (+38TWh). This increase is partially compensated for by contribution of intensity effect (-24 TWh) and productivity effect (-40 TWh). Contribution of structural effect to electricity consumption over the period 2000-2035 is very small (+0, 6 TWh).
Results are very different from one country/scenario to another: they highlight the specificities of each country and each scenario according to their determinants. However, some general points (common to all countries and scenarios) are revealed by this study. For instance: 

· activity effect is, over the period 2010-2035, the main determinant of the evolution of total energy consumption (level 1). Furthermore, for most of the cases studied, it is compensated for by productivity effect and, consequently, the evolution of total energy consumption is directly related to intensity effect.
· market share effect contributes, over the period 2010-2035, to an increase of electricity consumption (level 2) and a decrease of heating consumption (level 3).
Conclusions

This forecasting energy consumption model in service sector based on a decomposition method permits to: 
· investigate service sector in European countries by gathering knowledge and expertise in order to make as reliable as possible the model input data (historical data and assumptions) 
· give long-term energy projection by energy source, sub-sector and end-use. 
· explain and compare, for different scenarios, evolution of future energy consumption at various levels of disaggregation, for various countries.
· establish a link between evolution of energy consumption and : 

· evolution of macro economy (activity effect, structure effect and productivity effect)

· evolution of energy needs, performance of energy system (intensity effect) and energy substitutions (market share effect)
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