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S y n o p s i s
Distribution network tariff structures are one of the tools that DSOs have, within the
regulatory framework, to address the challenges and realise the opportunities created by the
profound changes to the energy system. 
Harmonisation of distribution network tariff structures across Europe is not a suitable
solution to address the expectations emphasised in the EU Clean Energy Package. There is a
wide variation in the context in which DSOs operate and different approaches may be
appropriate in different regions.
All distribution network tariff structures must prioritise and balance multiple objectives,
although these may evolve over time and may differ from DSO to DSO.
Distribution network tariff structures should provide economic signals to network users. 
Distribution network tariff structures should not be subjected to market objectives and
signals.   
Distribution network tariff structures need to be resilient and anticipate future challenges
(e.g. Renewables, Batteries, EV’s, Electric Heating and Peer-to-Peer Exchange).
The following guiding principles should be respected when developing tariff structures:

Cost reflectivity
Fairness
Incentives for efficient network use
Non-discriminatory

Transparency and understandability
Implementability
Limited complexity

If new customer models (e.g. collective self-consumption, Peer-to-Peer (P2P)) do not
decrease DSO's costs, regular network tariffs should be applied. 
Concerning tariffs, P2P only have significance when behind one single connection to the
grid. In all other situations, without such a single connection, the regular tariffs have to be
applied to each individually connected customer.
Tariffs should be independent from suppliers, but also from the applications behind the
meter. Special tariffs for special purposes do not make sense. 
Producers (renewable as well as conventional) should pay for the distribution network
availability as well and be incentivised to efficient location and usage.
When storage is applied, a solution needs to be considered for the problem of paying twice
for the energy withdrawn and injected.
Time-of-use tariffs (ToU) can be considered a tool for cost reflectivity, although there is a risk
of peak load shift. Therefore, it should only be introduced carefully. 



I N T R O D U C T I O N
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Under the EU Clean Energy Package (CEP), the Distribution System Operators (DSOs) roles have
been reinforced as essentially two-fold: on one hand the traditional and essential role of
managing the network or ‘keeping the lights on’ and on the other hand, the new role of neutral
market facilitator. 

Representing leading distribution system operators in Europe, E.DSO and its members are
committed to rolling-out and maintaining a high-class infrastructure, guaranteeing reliability and
quality of electricity supply while substantially contributing to the EU’s climate agenda and
decarbonisation objectives.

DSOs are the backbone of the energy transition while providing a high-quality service to all
customers. They provide quality services and facilitate a level playing field by acting as neutral
and efficient market facilitators. Further, DSOs guarantee distribution system stability, power
quality, technical efficiency, and cost effectiveness in the future evolution of energy networks
towards a smarter grid concept. 

DSOs are natural monopolies, overseen by energy regulators to ensure that they deliver quality
of service and value for money to customers. The costs of DSOs are remunerated through the
network tariffs paid by customers. In most regulatory frameworks, incentives for cost-reductions
are implemented, placing the focus on efficiency and short-term cost-reductions, featuring
sanctions in case of non-compliance. 

CEP further stresses the incentivisation of network tariffs systems which activates flexibility and
the improvement of efficient grid usage.

The Energy Transition is pressing on the power system in an unprecedented way. At the
generation side of the system, renewables like solar and wind are feeding more power into the
grid whereas, at the consumption side, electric vehicles (EV) and heat pumps will take more
electricity out of it than ever before. The required grid capacity will increase which will drive a
requirement for network reinforcements and increased maintenance, the costs of which will be
included in networks tariffs. Further, the cost drivers are changing. If a customer decides to trade
in their conventional combustion engine car for an EV, their annual electricity consumption can
double but their peak demanded grid capacity could become five times higher. Increasing
network costs and evolving cost drivers can trigger discussions about the tariff design and
structure. These discussions have already started in several EU Members States. 

The vision of an Energy Union with citizens at the centre, where citizens take ownership
of the energy transition, benefit from new technologies to reduce their bills, participate
actively in the market, and where vulnerable consumers are protected.

Clean Energy Package

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2015:80:FIN


E.DSO published a position paper in 2015 in which we spelled
out several principles to be drawn by the National Regulatory
Authorities (NRAs) and legislators when redesigning
distribution network tariffs with the aim to align the interests
of DSOs, owners of distributed generation, and society.

Considering the evolving role of DSOs in the energy transition
and the European Union Agency for the Cooperation of Energy
Regulators (ACER) ambition for tariffs to reflect long-term
avoidable costs,* E.DSO is revisiting its previous position on
electricity distribution tariff systems.

In this guidance we set out our approach about future
distribution network tariff structures focusing on what we
believe the future challenges to the grid will be and we
propose a principle-based approach to follow when developing
future tariff structures. We believe that there is certainly need
for an evolution in tariff structures, while acknowledging that
there is no ‘one size fits all’ solution.  

Through this document we aim to set out key policy
recommendations and guidance for future discussions with
external stakeholders like ACER, the EC, and NRAs, considering
that “network tariffs” has proved to be a complex and
sometimes difficult topic. This paper does not endorse the
“most appropriate” network tariff structure, and refrains from
any “one size fits all” solution. E.DSO’s position has always
been to recognise that custom-made solutions have the
potential to deliver more value than a common European
model for distribution network tariffs, considering that
national circumstances can differ significantly. 

The scope of this paper includes network tariff structures only
and excludes any consideration of tariff levels or regulation
schemes. Where network tariffs activate flexibility, e.g. the
flexibility of a home battery, this flexibility is called implicit.
This is to be distinguished from explicit flexibility, e.g.,
flexibility provided through specific products or through
special contracts. In this paper we do not discuss explicit
flexibility.

//0 4

* ACER Report on Distribution Tariff Methodologies in Europe (February 2021) accessible here:
https://www.acer.europa.eu/Media/News/Pages/ACER-reports-on-electricity-distribution-tariff-
methodologies-in-Europe-and-recommends-how-to-improve-them.aspx

https://www.edsoforsmartgrids.eu/adapting-distribution-network-tariffs-to-a-decentralised-energy-future-position-paper/
https://www.acer.europa.eu/Media/News/Pages/ACER-reports-on-electricity-distribution-tariff-methodologies-in-Europe-and-recommends-how-to-improve-them.aspx


On 10 February 2021, ACER published a report reviewing the methodologies for
electricity distribution tariffs in EU Member States. The report provides detailed data
across EU Member States on what costs are recovered via the distribution tariffs and
how the tariffs are designed.
 
ACER considers several energy transition activities (e.g., Power-to-X facilities,
Electric Vehicle, charging stations and energy communities) to be considered in the
tariff methodologies.  ACER stressed that distribution networks play a key role in the
energy transition.
 
According to ACER, network tariffs have three key objectives: (a) they should recover
costs, (b) they should incentivise DSOs to increase their efficiency and (c) they
should support efficient usage of the network. All the above are important, but
objective (a) and (b) are related to tariff levels and only objective (c) is related to
tariff structures, which is the topic of this position paper. Objective (c) involves the
incentivisation of network tariff structures, which means that they should provide
economic signals to network users.
 
ACER also reveals that network tariff methodologies should be “free from any political
or commercial interest”. ACER’s view is that this is the prerogative of NRAs. It equally
means that the design of network tariff structures should be based on network
related issues (like costs and efficient use) only and not be biased by market
objectives or market prices. We will explore this point later in Chapter 4 below.

In most EU countries, network tariffs are based on a combination of energy (kWh),
power (kW used or subscribed connection capacity) and lump sum. According to
ACER’s report, the EU palette is much more diverse. In most Member States, energy-
based charges have a larger weighting than power-based charges. In six Member
States power-based charges have a larger weight (CZ, ES, IT, NL, PT, SK). 

Generally, there is a shift towards more power-based tariffs. Yet, the relevance of the
power required by a network user depends not only on the amount of power required
but also on the coincidence of this power requirement with the power requirements
of other network users; this is important for the dimensioning of components of the
grid. In some Member States (e.g. Germany) an energy component of the network
tariffs reflects the energy-related costs (e.g. energy losses), and the costs of
coincident network capacity (power) usage. 

2 .  C U R R E N T  S I T U A T I O N
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https://www.acer.europa.eu/Media/News/Pages/ACER-reports-on-electricity-distribution-tariff-methodologies-in-Europe-and-recommends-how-to-improve-them.aspx


Moreover, the energy component offers an approximation for pricing the probability
that the capacity of a network user coincides with the capacity needs of other
network users: the more energy is used for a given capacity, the higher is that
probability. To achieve this, the NRA/DSO need to estimate how the probabilities
increase with energy use, which may need to be revised as new usage patterns
develop with the energy transition, such as electric vehicle (EV)-charging, self-
consumption, etc. The quality of the cost-reflection may decrease if customers
become more different from each other. 

An example of one of these new usage patterns is EV-charging: Imagine an individual
customer, charging an EV during 2 hours with 10 kW. This customer extracts a 10kW
load from the grid, while another customer, charging an EV with 5 kW for 4 hours
uses the same amount of energy, but extracts half the load from the grid. It worth
noting that, it is not the load of the individual customer that determines the tension
on the grid, but the simultaneous load of a group of customers. Further, the
probability that two 4-hour loads coincide is greater than that two 2-hour loads.
Nevertheless, the probability of the latter is not insignificant, and should therefore
be considered when calculating the required network capacity. This is important
since a lot of EV-users arrive from work nearly at the same time and then start
charging for a few hours. 

Consequently, the tendency towards more power-based network tariffs is at least
based on the assessment that they better reflect network costs. Besides this, the
tendency can also be understood because power-based network tariffs offer the
possibility to introduce an incentive for customers to try to distribute consumption
over time. See also the text box below for an example.
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E X A M P L E
A network tariff that is (at least partly) power
based can offer an incentive to spread the
energy consumption over a longer time
period, when possible, e.g, when charging an
EV. Fig. 1 shows a somewhat constructed
example, based on real measurements. All
measuring points (every 10 seconds)
represent the average power over the last 15
minutes. The black graph shows the sum of
the simultaneous load of seven customers,
without EVs, for 24 hours. 

The orange line represents the situation if four of them would have an EV, and all EVs would charge 20 kWh,
without any incentive at all. The first starts charging at 17:30, the others at 18:00, 18:30 and 19:00 respectively. The
green one is exactly the same situation but now with an incentive for each customer to keep the individual total
load (kW) low. Now each customer just takes more time to charge 20 kWh into the EV, resulting in a reduction of the
total simultaneous load on the grid. 



Another argument for partly shifting from kWh-
based towards kW-based network tariffs is that
the kWh-component of network tariffs rises
artificially the value of self-produced (e.g. solar)
kWhs, which makes it more attractive to produce
your own electricity. With more self-production,
the amount of energy taken from the grid
decreases, and besides the decrease of network
losses (which is a relatively small effect), the
costs of the network do not decrease, since they
are mostly fixed, and the network is still needed
for periods of low self-production. These network
costs need to be covered with less kWhs, so the
kWh-tariff has to increase. Then it will be even
more attractive to invest in solar panels to
produce your own kWhs. In that way the kWh-
tariff will spiral upwards as more and more
customers adopt self-consumption, or the
network cost-recovery will spiral downwards.
Actually, the kWh-based network tariff
component has a kind of perverse incentive. 
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3 .  M A I N  C H A L L E N G E S  A N D  R E L A T I O N  T O
N E T W O R K  T A R I F F S

As already mentioned in Chapter 1,  the energy transition in the context of decarbonisation is
the main driver of discussions on new network tariff structures. Having this in mind, we
elaborated some important challenges related to network tariffs.  It is important to note that,
the evolution of network tariff structures takes a few years and after their introduction, they
must last for several years. Our intention is to focus on the challenges at least five years ahead. 

According to E.DSO’s viewpoint, the main tariff related challenges are Renewables, Batteries,
EV’s, Electric Heating and Peer-to-Peer Exchange. 

Conventional production generally follows consumption very directly. Put
differently: consumption is steering generation. This has often been one of the
reasons to not (or hardly) apply injection tariffs (e.g., G-components). The network
costs allocated to generators could just as well be compensated via consumer tariffs,
since the withdrawal by consumers determine production. But as renewable
production is increasing fast, this reasoning does not hold anymore. Renewable
generators, by nature, follow the weather, in particular wind and sun and so
production will not be steered by consumers anymore. Furthermore, there is more
interconnection and use of electricity produced in other countries. That means that
the logic that only consumers pay for the network (because they are steering
production) is no longer valid. The new logic is producers should pay as well. 

If a tariff is applied to generators, it should then incentivise efficient network
utilisation. But then a question pops up: since RES is following wind and sun, is it
possible for RES to steer its production? The answer is: yes of course, by combining
it with batteries (storage for a few hours) or conversion (e.g. into hydrogen) and
seasonal storage. Thus, distribution network tariffs for generators, when power
based, can boost the application of flex and system integration. 
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3 . 1 .  R E N E W A B L E S



The electrification of transport will be a game changer on the distribution
system. The number of electric vehicles (EV) is expected to increase rapidly
in this decade. In Norway and The Netherlands, supporting programs have
led to a very successful introduction of EV’s in these countries (currently
the EV-number 1 and number 2 in Europe). In the Netherlands, the 2020
sales market share of EV’s was 20.3%. In 2019 this figure was 13.7% and in
2030 it will be 100%, by law. Given the EU target of 55% CO2-reduction in
2030, it is expected that most of the other EU countries will follow.
Additionally, the EU targets setting for the car exhaust emissions are
pushing the car manufacturers towards the introduction of more EV-models
at moderate prices.

With an EV charged at home, the annual consumption can be doubled, but
the effective capacity requirement can be multiplied by at least 4 or 5. In
addition, the simultaneity of the individual peak loads can increase
significantly, e.g., when customers arrive at home from work in the evening
and start charging for a few hours. (See also fig. 1.) On the other hand, the
EV-battery is a perfect flex provider when charged slowly (e.g., at night-
hours). And, of course, batteries can be used for balancing and trading, as
described in paragraph 3.2. 

The electrification of transport will make network reinforcements
unavoidable, but with smart charging investments and workload can be
limited and spread. So cost reflective network tariff structures which
incentivise smart charging could help.

Batteries, in being flex-devices in the first place, can help to prevent
network problems and can help to integrate more RES in our networks.
But on the other hand, batteries can cause local system management
problems when being used by customers and other market parties in
balancing and trading. An aggregator can even make deals with customers
allowing them to activate the charging or discharging of customer’s
batteries. In that case they can activate large loads on the network.

Network tariffs should incentivise the battery owner to utilise the network
efficiently, for instance, by storing generator peaks. So, again: there is
logic for injection tariffs. But if an injection tariff is applied with energy-
based network tariffs, a solution needs to be found for the problem of
paying twice (see also Paragraph 5.2). 
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3 . 2 .  B A T T E R I E S

3 . 3 .  E L E C T R I C  V E H I C L E S



Electric Heating is another important example of the electrification of
society. The shift from gas and oil to electricity for heating (houses and
buildings) has different reasons in different countries but can be seen as a
general direction of travel. Most important is the application of heat
pumps (HP), but we could add the electrical boiler as well. In particular, a
boiler can convert self-produced solar peak-electricity into heat, and it
can store that heat for hours. 

A Dutch pilot also showed that a well-insulated house can buffer the heat
for a few hours, making it possible to heat up the house during the
afternoon instead of during peak hours. Again, when network tariffs offer
the right incentives, it is possible to use the network more efficiently. In
this case the effect is not as important as with EV, but it can play its role,
especially where the EV battery will not be charged at home.  
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3 . 4 .  E L E C T R I C  H E A T I N G
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