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Agenda

An analysis of real household load data to inform pending decisions about new regulatory schemes

• How are residential network tariffs set?
• Why will adaption be needed?
• How could future network tariffs look like?
• What will be the impact of new tariffs on households?



Setting network tariffs – How is it done?

Regulator can use:

• volumetric energy charges - charging customers for the amount of consumed 
electricity; €/kWh

• fixed charges per customer - independent of their energy consumption but 
possibly varying over households based on their contracted capacity, but not 
relying on actual load measurements; €/per household per year

• peak demand charges - based on the actual measured capacity; €/kW peak 
load



Portion of volumetric component in European 
regulatory schemes



Why are prosumers likely to introduce imbalance
under volumetric tariffs?

• Revenues from grid tariffs need to equal 
CAPEX and OPEX of 
transmission/distribution

• Thus if significant amounts of consumed 
electricity are not purchased over the 
grid, but produced by PV chargeable 
volumes decrease

• and consequently charges per kWh 
need to increase to compensate
decreasing contribution from prosumers

Source: Office of Energy Efficiency and Renewable Energy, graphic by Sarah Harman



Prosumers are important for future energy system, 
but:
CAPEX and OPEX are not volume-driven:

• costs are capacity driven - (almost) no marginal costs for additional kWh 
transported via the grid 

• prosumers therefore account for the (~) same costs to the TSO/DSO, but 
contribution to cost recovery decreases significantly. Thus if significant 
amounts of consumed electricity are not purchased over the grid, but 
produced by PV chargeable volumes decrease

Prosumers are usually more privileged:
• PV, e-cars, in-home batteries, ... all require specific 
property rights (roofs, garages, ...) and financial capacities
• if costs of power grids are shifted towards lower income
classes, then acceptance of the population 
for the energy transition is at risk



Smart Metering – possible solution?
Smart metering of households' electricity consumption in many EU nations until 
2019
Gives "load profiles" of households, i.e. consumption during small time intervals
Therefore, tariffs based on measured capacity demand - peak load in kW - can be 
used 

Research questions
1. What is the impact of peak load based tariffs on household budgets?
2. Is the sign and magnitude of the impact associated with specific household
characteristics?
3. and therefore: can peak load based tariffs be introduced right away or may these
induce disproportional burdens for some?



Energy Data
765 households
15-minutes load profiles
April 2010 – March 2011

Sociodemoraphics
Some characterstics,including ameneties and type of household
Income and additional ameneties for 406 households

Method
We simulate possible tariff scenarios and their impact based on load profile of 765 Austrian 
households



Tariffs



Main results: relative difference in network costs



Main results: effects of household characteristics
on relative difference of their network costs



Main results: effects of household characteristics
on relative difference of their network costs



Main results: effects of household characteristics
on relative difference of their network costs



Main results: comparison of load profiles



Main results: comparison of load profiles



Conclusions: • If households have been charged based on
consumed volumes before, capacity related
tariffs may induce huge incremental burdens of
up to +500%

• This can be a game stopper if no compensation
scheme is implemented, or a smooth
transition is ensured.

• Higher incomes may be better off with peak
load tariffs, possibly since they own newer
(=less peak load intensive) equipment.

Recommendation: • Regulators should simulate new tariff schemes 
exploiting load data extensively before their 
introduction. Vital likelihood of unexpected 
effects.
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Volumetric Capacity

in region A in 2016 300.000 kWh 
were consumed and costs to recover 
are defined to be 10.000€ by the 
regulator: 
~ tariff is set to 3.3 Cent/kWh

peak loads are not yet measured in 
most regions, so peak load demand is 
set, say, by assuming all households 
have 4 kW peak



The residential end-customer elelectricity price:

Three components:

• energy charge: €-cents per kWh of consumed electricity

• taxes and surcharges

• network charges: for recovering the capital and operational expenditures for
electricity transmission and distribution

Network tariffs



Model



Model


