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Introduction 

Electricity grids are key assets to enable cost-effective decarbonisation of society with 
electrification at its core. Their modernisation and digitalisation are critical to facilitate 
connection and transport of distributed, fluctuating renewable energy production and to 
serve millions of electric vehicles, heat pumps and other new electricity uses. Market players 
and customers of the grid may change, with new energy actors such as prosumers or Citizens’ 
Energy Communities joining the more traditional users. Pricing grid services in the right way for 
generators, consumers and all new players will be critical to optimising the value of the grid for 
the benefit of network customers and societies at large, while ensuring sufficient revenues 
and the right incentives for grid owners.   

According to Council of European Energy Regulators (CEER), “Distribution system operators 
(DSOs) are responsible for operating and investing in the distribution networks, in order to 
transport electricity to and from their network users. DSOs charge distribution tariffs to 
network users in order to recover the amount of allowed/target revenues set by the National 
Regulatory Authority (NRA). There are multiple ways in which these tariffs can be designed, all 
having specific consequences with regard to, for example, how costs are allocated to 
network users, how network users react to tariff signals and how fair tariffs are perceived by 
users”. 

Today, there are well-established network tariff design principles, typically applied by all 
regulators and shared by the industry:   

• Tariffs should be cost-reflective.
• Tariffs should not discriminate among users.
• Cost allocation should be efficient.
• Tariffs should be technologically neutral.
• Tariffs should be based on transparent and objective criteria.

Traditionally, these principles have been applied in a static way, focusing on recovery of 
current costs, but without a long-term view of the evolution of the energy system and the 
impact that tariff design could have on electrification and demand. A more holistic view is 
required, given: 

• Significant changes in the structure and volumes of electricity generated and
transported through the grid with increasing decentralised and volatile production.

• Growth in electricity consumption with new and sometimes flexible consumption
patterns.

• Significant additional storage assets including batteries and electric vehicles that may
challenge as well as interact positively with grid capacity.

• New markets and players such as prosumers that both consume and produce, citizens’
energy communities, aggregators, electric vehicle charge point operators, heat
pumps etc.

• New competitive interfaces due to off grid solutions, sector coupling and competition
with other energy carriers in transport, heating and industrial processes.

• The increase of demand side flexibility and the ability of all players to react to tariffs.
• Digititalisation, smart meters, and availability of much more detailed data increasing

flexibility and interactive relationships between networks and their customers.

In this context, there is a need to ensure the application of these basic principles over time, 
and that costs are recovered not only today, but also in the future. In addition, we must 
guarantee that network tariffs contribute to, and do not hinder, electrification and the 
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operation of a system dominated by renewable energy sources and carbon neutral 
technologies. 

This report presents Eurelectric’s views on distribution tariffs. However, we use the term 
“network tariffs”, since in many cases network users pay a single “network tariff” to access 
both the distribution and transmission networks, and many of the ideas presented here are 
equally applicable to transmission tariffs. 

It should be noted that Distribution System Operators impose charges other than tariffs, 
including connection costs, metering services, and other charges. This report does not 
deal with these other charges. 
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Executive Summary: Network Tariffs Fit for the Energy 
Transition  
 
• The network is a facilitator for the energy transition and should be managed in a cost-

efficient manner. Network tariffs, complementing energy prices, should incentivise an 
efficient use of the grid and allow non-distorted market access. 

- Tariff design must be adjusted to the energy transition: technology provides 
detailed information about consumers and gives them the opportunity to react to 
prices. It is also important to consider that electricity competes with other energy 
carriers and this competition is critical for the energy transition. 

- One of the challenges of the energy transition is to develop a pricing structure 
that provides the right economic signals to new uses of electricity such as self-
generation, energy communities, electric vehicle charging, heat pumps, storage, 
etc. 

 
• Cost-reflective network tariffs, together with well-functioning markets, will help to 

promote a sustainable and efficient electricity system, thus facilitating electrification. 
 

• The supplier can decide how to include the network incentive in its retail price (i.e., how 
to make their consumers react to those incentives more actively through different 
options), to encourage the adoption of more efficient and rational consumer behaviour. 

 
• The energy transition will require review and subsequent modification of existing network 

tariffs, with relevant impacts on network users. The involvement of DSOs and market 
parties in this process is of paramount importance. 
 

Structure of Tariffs and Time-Differentiation 
 
• Cost-reflectiveness means the price structure should follow the structure of costs, and 

especially incremental costs, which tend to be capacity related.  
- Network tariffs with significant capacity charges are more aligned with the 

structure of incremental costs. 
 

• Static Time-of-Use (ToU) tariffs improve cost-reflectiveness and provide better price 
signals than flat tariffs. 

- They could help reduce grid losses, reinforcement needs and congestion costs 
and defer investment costs. 

- They help promote innovation in retail markets and demand response. 
- They facilitate electrification and are a promising cost-reflective solution for 

pricing new energy uses, avoiding specific tariffs for these uses.  
 

• The effectiveness of network tariffs in providing price signals relies on the existence of a 
proper framework in terms of smart-metering and access to data. 
 

• Flexibility markets, combined with static ToU network tariffs contribute to manage 
congestion and to optimise network expansion. 

- Dynamic ToU tariffs are excessively complex for DSOs, retailers, and customers in 
view of their unproven and improbable benefits. 
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• Changes in network tariff structure should be publicised well in advance, so customers 
have full information when making investment decisions. 

 
Out of Scope of Network Tariffs 
 
• A predominant issue with electricity bills is the significant impact of taxes and levies. 

These costs are not directly related to electricity supply, penalise electricity use and 
create a barrier to electrification. Their weight in final prices dilutes the effectiveness of 
energy and network price signals. 

 
• Support to customers affected by energy poverty should not be implemented through 

discounts in network tariffs, but by direct public support to the customers and funded by 
the state budget, as this is a matter of social policy. 

 
• Network tariffs should be sustainable and cost-reflective and not be used as support 

tools of energy policy to kick-start the development of emerging technologies, as there 
are better tools to do so. If exemptions to those principles are introduced in some 
countries because current tariff designs do not lead to the development of needed 
technologies, those exemptions should be temporary and be accompanied by a clear 
phase-out roadmap. 
 

Focus on Specific Users of the Network 
 
• With a more decentralised electricity system, discussion about the application of network 

tariffs to generators (including distributed ones) may arise. Some key considerations are 
that  

- Network charges applied to generators may introduce distortions in wholesale and 
retail markets. 

- Network cost allocation to generators must be assessed together with connection 
charges and flexibility markets, which are the appropriate mechanisms to give 
price signals to generators.  

- A well-designed network tariff should not discriminate between generators 
connected to transmission and distribution or at different voltage levels, and 
should result in a small fraction of the cost, if any, being charged to generators 

• Storage is not developing at the expected pace, possibly because of the current market 
signals and distortions caused by taxes and network tariffs in some countries. 

- The design of the network tariff requires a detailed assessment of the costs 
induced by the different types of storage business models on the grid.  

- Network cost allocation to storage must be assessed together with connection 
charges and flexibility markets, which are the appropriate mechanisms to give 
price signals to storage.  

- Cost-reflectiveness and efficient price signals will incentivise an efficient 
development of storage, which is particularly relevant for storage from electric 
vehicles, given its large potential volume. 

 
• A ToU network tariff adapts very well to electric vehicle charging at home.  

- However, public chargers still have low utilisation and do not benefit from ToU 
tariffs, since they are frequently used in peak hours. 

- So, some countries have introduced specific network tariffs for public charging 
points, with higher energy charges and lower capacity charges, as an incentive for 
investing in public charging infrastructure 
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- As the use of public Electric Vehicle (EV) chargers increases, specific network 
tariffs, if properly designed, will naturally be abandoned, because no longer 
advantageous compared to the general tariff. 

- Still, any schemes of incentives through exemptions or specific network tariffs 
should be monitored and accompanied by a phase-out plan. 

 
• Network tariffs are a relevant cost for electrolysers, so the temptation to support this 

activity by introducing exemptions in the application of network tariffs will exist.  
- Beyond being non cost-reflective, these exemptions would be unsustainable as 

electrolysers are likely to be a very relevant load in the future and should bear their 
fair share of network costs. 

- Therefore, any exemption should be carefully designed and monitored, and should 
be accompanied by plan for its gradual removal. 

 
Across this document, references to CEER are made to “CEER Paper on Electricity 
Distribution Tariffs Supporting the Energy Transition, C19-DS-55-04”, April 2020, and 
references to Agency for the Cooperation of Energy Regulators (ACER) are made to its 
“Report on Distribution Tariff Methodologies in Europe”, February 2021. 
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Network Tariff Design and Implementation 
 
1. Network Tariffs and the Energy Transition 

 
The network is a facilitator for the energy transition and should be developed, operated 
and maintained in a cost-efficient manner. Network tariffs are relevant for the energy 
transition: they should incentivise an efficient utilisation of the grid and allow non-distorted 
market access to all market actors. The tariffs should incentivise an efficient utilisation of 
the network by providing price signals that reflect the real cost of distribution services.  
 
This will enable each network user to act and make investments based on private cost 
minimisation that also benefits the grid. These lower costs benefit consumers. At each 
moment, network users have the choice of using the grid, and paying the corresponding 
costs, or adapting their behaviour.  
 
The network price signal will coexist with the energy market price signal, which will follow 
changes in demand and supply. The network tariff, which is a significant part of the end 
customer’s bill, complements the energy market price. Both economic signals are needed 
to support the energy transition. This will help us all achieve the energy transition at a lower 
cost. Without the correct network price signals, initiatives from individual users or their 
service providers, responding to different incentives and price signals, might result in an 
inefficient use of the grid, which could lead to higher costs for everyone. 
 
Adjusting Tariff Design to the Energy Transition 
Traditional methodologies for designing network tariffs have worked reasonably well in the 
past. Historically the price-sensitivity of demand was limited, and its evolution was mostly 
related to economic growth. Data available to allocate costs to each consumer category 
or network service was limited, usually restricted to contracted capacity and energy 
consumed over a long period of time, on the scale of weeks or months. 

 
Tariff design should now be adjusted to the current status of technology. Technology 
provides a wealth of information about the energy consumption of each individual user. 
Technology also gives customers the possibility to react to electricity prices in the short 
term. 
 
Consumption patterns are influenced by prevalence of generation and storage for self-
consumption, and some of these uses create challenges for simultaneous grid usage. 
 
Moreover, electricity competes with other energy carriers much more frequently than in the 
recent past in a variety of applications. This competition among energy carriers is 
fundamental for the energy transition and should not be distorted by inefficient network 
tariffs. In addition, network tariffs not only need to give economic signals to traditional 
consumption, but to other new realities such as energy communities.  

 
Dealing with New Users of the Grid 
One of the challenges posed by the energy transition is to develop a pricing structure that 
provides the right economic signals, considering the challenges for the grid brought by 
new uses of electricity such as self-generation, energy communities, electric vehicle 
charging, heat pumps, and storage. 
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These new uses will have different impact on the grid. There will be customers, such as 
those with self-generation or energy communities, which have lower volumetric utilisation 
of the grid while using it broadly as much as before for access and capacity. Others, such 
as electric vehicle charging at home or heat pumps with storage, may increase the amount 
of energy withdrawn from the grid and have the potential to stress the network at certain 
times, but if properly managed may not require much additional capacity. 
 
There will also be a growing volume of changing consumption patterns and energy 
injected into the grid by customers due to self-generation and storage behind the meter. 
For example, communities of network users will exchange energy or share the production 
of a self-generation facility and will use the network in ways that are usually not foreseen by 
current network tariffs. 

 
There are different extremes of network tariff designs that can have different impacts on 
these new uses: 
 

 
Volumetric tariffs have the risk that customers who withdraw less energy, but still need the 
full capacity and other services of the grid, will enjoy the benefits of the network without 
appropriately contributing to its costs. It could lead to a situation where other customers, 
including those in energy poverty situations, will contribute more to cover the grid costs. 
  
Volumetric tariffs for households with no time discrimination can be a barrier to electric 
vehicles or heat pumps, since these users would pay significant volumetric network tariffs. 
However, if properly managed by drawing energy when the network has little load, these 
customers would not request additional services from the grid. 
 
On the other hand, capacity tariffs result in higher bills for some uses, such as public 
chargers for electric vehicles, which at early stages of adoption have a relatively low 
utilisation and require significant capacity. Additionally, capacity tariffs may have 
drawbacks when applied to energy communities that own their network; members of the 
community can aggregate their individual capacity, reduce the total contracted capacity 
and associated tariffs, and impact other customers who will have to pay more. 

 
In some cases, dealing with some of these uses has led to a variety of specific tariffs. 
These tariffs are usually not cost-reflective, and the sustainability of these tariffs must be 
assessed considering that these new uses are expected to grow and become more 
mainstream. 
 
How will Electrification Impact Grid Tariffs? 
Significant investments in networks are needed to decarbonise the energy system. These 
investments are expected to impact electricity cost less than the inflation rate target at EU 
level (1,5% vs 2%). See graph, source: Eurelectric, “Connecting the dots: Distribution grid 
investment to power the energy transition”. At the same time in fact electrification will lead 
to higher demand, which may reduce the per unit grid cost. Customers will use significantly 
more electricity than today because of electric heat and transport.  
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What will the net impact be on the overall cost of electricity? There will be a variety of 
impacts due to the growing penetration of renewables. Additionally, wholesale electricity 
prices depend on many other factors like fuel prices, CO2 prices, and taxes, so while the 
Eurelectric study quantifies the network investment needs, it does not attempt to quantify 
all of these other effects which contribute to the final electricity price. 
Some countries predict a reduction in network charges (see case example 1 on Spain).  
 
Investments will have a marginal impact on electricity costs in the short term 
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Case example 1: Expected Evolution of network tariffs in Spain 
 

According to a joint study by Deloitte and the Spanish grid operators, “Hacia la 
descarbonización de la economía: la contribución de las redes eléctricas a la transición 
energética”, February 2018, network tariffs could be reduced by around  10% in 2030, as 
network investments adapted to the energy transition will contribute to increment the 
electricity demand in the energy mix. 
 
Network tariffs 

 
Moreover, the total cost of energy supply could be reduced by 30-35% (in real terms) 
from 2015 to 2030 due to the reduction of taxes and levies (deficit annuities and 
renewables support) and the growth of demand. 
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2. Cost-Reflectiveness in Tariff Design 
 

Network tariffs are cost-reflective if the costs of increased demand for network services 
(such as guaranteed capacity availability, energy delivery, metering, or billing) are 
adequately reflected in the prices of billable services. Economic principles require a cost-
reflective tariff to be based on marginal costs, regardless of whether these marginal costs 
are long-term (in the case of network investments) or short-term (in the case of system 
losses). 

Because economies of scale lead to marginal costs being lower than average costs, tariffs 
based solely on marginal costs would not recover all costs. As a result, there are residual 
costs that should be charged to grid users in the least distortive way possible. 

Network costs can also be classified in present costs and future costs as shown in the 
table below: 

 
 
There is consensus on the need for network tariffs to be cost reflective, as mandated by 
the Electricity Regulation (art. 18) and recognised by ACER (section 4). Network operators 
are regulated entities that are entitled to recover their costs within the applicable 
regulatory framework. The network is however a natural monopoly, and cost-reflective 
tariffs are needed to prevent monopoly rents.  

Cost-reflective network tariffs provide a level playing field for network users; the less 
cost-reflective the tariffs are, the greater the likelihood of cross-subsidies between 
network users. There are many examples tariffs that have been used to subsidise certain 
customer types. A cost-reflective tariff will help to promote a sustainable and efficient 
electricity system, thus facilitating electrification. 

 
What Costs Should Be Included in the Tariff? 
Network tariffs should recover the costs of operating, maintaining, and developing the 
network. As distribution and transmission are regulated activities, these costs will be 
authorised or recognised by the NRAs based on the corresponding revenue regulation. 
This regulation should incorporate incentives for efficiency, among other things. An 
adequate revenue regulation should try to ensure that the recognised costs are optimal 
and that they correspond to an efficient and well-managed undertaking, thus minimising 
the costs for the final consumer. 
 
In this regard and in line with ACER’s recommendations (section 6), a minimum set of cost 
categories recovered by network tariffs should be defined. 
 
 
 
 

Source: CEER’s classification 
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Impact on Network Development 
The network is a public good and should be used as efficiently as possible. Cost-
reflective tariffs will give market actors incentive to offer their customers products and 
services that can save them and their customers money, while at the same time ensuring an 
efficient utilisation of the grid.  
 
With more automation, market actors can provide products and services that handle the 
complexities of the power system on behalf of customers. For instance, automated electric 
vehicle home charging (‘smart charging’) that optimises charging based on spot and 
intraday market prices and network charges can be achieved without user intervention. In 
this way, cost-reflectiveness facilitates efficient and well-dimensioned long-term network 
development. 

 
The purpose of tariffs is allocating costs to different types of behaviour and use of network 
services, so the investment costs are paid for by the different customers in the right 
proportion. This efficient cost allocation (complementing the energy price) incentivises 
customers to behave efficiently; for instance, using energy in peak hours only when its 
value for the customer is higher than its total cost. 
 
By doing this some network investments can be deferred or reduced, thus reducing the 
costs for network users. The procurement of flexibility by DSOs (see section 4) can also 
help reduce network costs. Efficient cost allocation also ensures that there are enough 
tariff revenues to pay for the necessary investments to reinforce the grid to deliver that 
extra energy in peak hours. 

 
Cost-Reflectiveness and Complexity 
Until now, customers bought network services “as a bundle”, defined by their consumption 
requirements. Such services include network access, guaranteed power availability, 
injection/withdrawal of energy and power quality. Now they can increasingly buy those 
services separately; for instance, they can partially self-procure energy with photovoltaic 
or secure peak capacity with storage. Therefore, it is no longer enough to recover the 
costs, but instead to accurately reflect the costs of the different services. 

 
A fully detailed network tariff, however, is probably not feasible, and would be too complex 
for most customers to understand. We concur with CEER (section 2.2) that simplicity should 
be one of the principles of distribution tariff design. This means that the tariffs do not 
necessarily have to reflect the individual costs of each service, but they should to some 
extent reflect what drives network costs in general. In other words, network users should 
get general guidance from their tariffs on how to efficiently use the network. 

 
Cost-Reflectiveness and Congestion 
Overall network use and load expectation in each network component are the basis for the 
planning and sizing of the network. To an extent costs reflect capacity, therefore demand 
in peak periods is a good proxy for investments in the network. Investments are also 
related to the change in the number of clients and their individual capacity requirements. 
Cost-reflectiveness thus requires reflecting grid utilisation at a general level. 

 
This does not necessarily mean reflecting congestion at geographical level. Until now, 
congestion in distribution grids was not too relevant since networks were developed with a 
fit-and-forget approach; connections were allocated ensuring the availability of capacity. 
But congestion may become more of an issue with growing distributed Renewable Energy 
Sources (RES) and electrification. 
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Some NRAs are assessing the incorporation of local congestion in network tariffs. One 
example of this is a pilot project in the US by ConEdison. In a similar way the UK regulator 
has assessed and rejected consumption credits for areas with heavy generation, as well as 
alternatives for implementing nodal prices. The French regulator has constructed the 
network tariff that will apply from mid-2021 partly based on load curves of local substations 
instead of a single national load curve.  
 
Network tariffs reflecting congestion at geographical level (or in real time) may lead to 
excessive complexity and difficulties of social acceptance, since they may be perceived 
as unfair. Congestion can be dealt with by flexibility markets and interruptible or non-firm 
contracts, as well as connection charges, rather than through network tariffs, though these 
may help minimise congestion by incentivising efficient grid use. 
 
Cost Recovery and Revenue Stability 
According to ACER (section 4) cost recovery is the core objective of tariffs. While tariff 
design should allow for an approximate cost recovery, it is impossible to ensure exact cost 
recovery for each year without having to continuously tweak the tariffs during that year. 
Therefore, this should be handled in the network revenue regulation. The most efficient 
solution is to deal with imbalances in the next period, as is the case in Norway, Ireland, 
Portugal, France, Spain, Italy and other countries.  
 
It is necessary to ensure tariff design allows for an approximate cost recovery, but the 
exact lifetime of assets and other cost parameters should not be relevant in tariff design - 
this should instead be part of revenue regulation. 
 
Capacity based tariffs are sometimes considered to provide more stable revenues, since 
they are less sensitive to demand fluctuations. However, in extreme situations, such as 
during the Covid crisis, revenue stability cannot be guaranteed when customers not only 
change their behaviour but can disappear entirely, as in the case of bankruptcies in several 
economic activities. 
 
 
3. Interaction of Network Tariffs and Retail Prices 

 
Customers’ bills include energy and use of the grid, as well as taxes and levies. Both the 
energy price and the network tariff provide economic signals that, by allocating costs, 
incentivise certain types of customer behaviour, such as buying energy when the price is 
low or using the network when it is less congested.  
 
Price Interaction in Spain: network + levies + energy 

 
 
 
 
 
 
 
 

 
 
 

Source: Spanish variable network + levies tariff and energy prices for domestic consumers (contracted capacity up to 15 kW) 
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In most cases, customers pay a single bill to their supplier, which includes the network 
costs. However, there are cases where customers pay separate bills for energy and 
network. When there is a single bill for energy and network, network costs can be explicit 
and separated from energy costs. In some cases, retailers are required by regulation to 
introduce this separation. 
 
It is justified, for transparency, to itemise network costs on the electricity bill as a separated 
item. This can however lead to excessive complexity, especially if the breakdown of cost 
components includes separation of both DSO and TSO costs. A compromise might be to 
not include this detail on the bill, but instead make it accessible online. Nonetheless it is 
reasonable to make customers aware which parts of their bill they can influence by 
switching supplier and which parts they cannot, such as network tariffs and taxes and 
levies. 

 
In some cases, customers buy bundled packages of network services and energy supply 
and only see the packaged retail prices. This gives retailers maximum flexibility for product 
design and innovation. Even when network costs are not separated in the bill, the optimal 
behaviour of the retailer is to pass these network tariffs through to customers, or to react 
to those incentives more actively through other solutions that lead to a more efficient use 
of the network. If retailers try to overcharge the end customer, this behaviour should fade 
away through competition. 
 
Bundled packages are efficient: it might be sufficient that only the retailers are faced with 
the network tariff, since they have an economic incentive to provide products and services 
to their customers that optimise their network use and minimise network tariff payments. An 
extreme example of a bundled tariff is presented in case example 2. 
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Case Example 2: Aggregated Supplier Tariff 

Under the scope of the proposals for the new regulatory period in Victoria, Australia, The 
Brattle Group published a report with several proposals for grid tariffs. One of them was to 
charge directly to each supplier for its whole client portfolio, instead of computing the 
tariff per consumer. Suppliers could then decide if they would reflect that on their 
consumers with different retail tariffs. This proposal was not adopted, though the Brattle 
Group presents this as a good option. 

The aggregated tariff would be binomial, composed of the real capacity used by the 
consumer portfolio of that supplier, and a fixed component based on the number of 
consumers in the supplier portfolio. The costs could be passed through in different ways 
to each of the suppliers’ customers. 

The fact that grid tariffs and market-based energy prices are combined to provide 
economic signals to electricity consumers is another justification for cost-reflective grid 
tariffs. Market-based energy prices are, by definition, efficient in a sufficiently competitive 
market. The final price paid by the consumer is the combination of market-based energy 
prices and network tariffs. For both economic signals to be comparable, we need a cost-
reflective grid tariff so that one economic signal does not prevail over the other. 

Some DSOs believe that customers should be more educated about the functioning of 
distribution grids, to better react to price signals. However, price signals should at least be 
clear enough to incentivise efficient behaviour, regardless of the available information for 
consumers willing to better understand price formation 
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4. Charging for capacity 
 

Cost-reflectiveness means the price structure should follow the structure of costs, 
especially incremental costs, which tend to be capacity related. In the short term, the cost 
of network infrastructure tends to be fixed, and barely changes with the amount of 
distributed energy.  
 
Overall network use and load expectation in each network component are the basis for the 
planning and sizing of the network. These magnitudes are related to the evolution of the 
number of consumers and the capacity (kW) they use. As a result, capacity is a good proxy 
for investments, and thus network costs. 

 
Furthermore, fixed and semi-fixed charges (such as capacity charges) tend to provide 
more stable and foreseeable distribution revenues. Consequently, most DSOs favour 
network tariffs with significant capacity charges (see case example 3 on the capacity-
based tariff in the Netherlands). 
 
 
Case Example 3: Capacity-based Network Tariffs in The Netherlands 

 
The current Dutch network tariffs were first discussed in 2005, and then introduced in 
2009. Since then, network tariffs are exclusively capacity-based for small users (load =< 
3x80A), while larger users still have an energy charge.  
 
The main reasons for this change were the introduction of the supplier centric model, 
simplicity, and making suppliers independent from kWh meter readings from DSO, all of 
them leading to lower costs to serve. Additionally, the new tariff provides stable income for 
DSOs based on the physical load of the connection. 
 
The introduction of capacity charges had different effects on costs for high vs. low energy 
use consumers, which was smoothened by an energy tax reform. As a result, network costs 
(including transmission costs) are presented as only one amount per year per defined load 
category. 

 
Yearly costs 2021, excl. VAT (network tariff only, no taxes and levies): 
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This also happens in the commercial world – for example in industries with significant fixed 
costs, where parties can enter long-term contracts, pricing structures frequently include a 
fixed fee and a variable component to avoid ‘overcharging’ the marginal cost of the 
additional unit. Commercial practices such as quantity discount and loyalty programs can 
have the same effect. 

The views of retailers and customers are more nuanced; they frequently prefer energy 
charges since they are easier to understand and provide more incentive to save energy. 
Capacity charges are sometimes perceived as hidden ways of overcharging customers. 

Most EU countries (with the exception of Austria, Germany, and Poland who are 
considering the option), charge domestic customers a capacity charge, usually based on 
contracted capacity (Portugal, Spain, Germany, Luxembourg, Italy and France) or peak 
capacity (Sweden and Finland).  For industrial customers, contracted capacity (as in Spain, 
Bulgaria, Hungary, Poland, France, Turkey, and Portugal) and peak capacity/average peak 
capacity (as in Austria, Finland, Sweden, Germany, Greece, Croatia, Ireland, Luxembourg, 
Norway, Sweden, and Portugal) are also quite common.  

Some countries charge overrun prices to customers if they exceed the contracted 
capacity.  
ACER (section 7) recommends a gradual move to more capacity-based distribution tariffs 
to recover costs correlated with contracted or peak capacity. ACER is however aware this 
could also have a negative effect on simplicity and predictability for customers. 
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Charging kW vs kWh 
In some cases, such as Germany, the energy component of the network tariff reflects not 
only the energy-related costs (i.e. losses), but also capacity costs (i.e. most of the network 
costs). The relevance of the capacity required by a network user depends on the 
coincidence of this capacity with the capacity requirements of other network users. A 
simple way of pricing the probability of coincidence is through the energy charge (i.e. the 
more energy is used for a given capacity, the higher the probability of this capacity 
coinciding with other users and thus becoming relevant for the sizing of the grid). 
Combined with a ToU volumetric tariff this has a similar effect to a tariff based on used 
capacity. 

Purely volumetric network tariffs provide an excessive incentive for self-generation, since 
customers not only save the energy cost, but also the network tariff, even though they 
remain connected to the grid. This has led to significant network tariff increases in places 
such as Australia and the US, as customers without self-generation ended up paying a 
larger share of the grid cost. This includes those in energy poverty situations, not able to 
invest in technologies such as generation, therefore bearing an increasing burden from 
these distortions. 

Capacity-based network tariffs can lead to reductions in revenues if local energy 
communities own a part of the network; they share the same connection to the grid (for 
instance a building, neighbourhood, or industrial estate) but are able to aggregate their 
individual contracts and therefore reduce the overall capacity. This could require an 
increase of the overall tariff that would have a greater impact on consumers not belonging 
to a community. 

This problem can be mitigated. The tariff for large customers (including these communities) 
could be designed with a higher unit price for capacity to reflect the cost of their large 
and concentrated needs for network capacity.  
Customers can adjust the energy charge by using self-generation and can adjust the 
capacity they need to contract by installing batteries to reduce their intake during peak 
hours. 

Contracted vs Used Capacity 
Both contracted and used capacity data are of interest for DSOs. Used capacity is usually 
quantified as the peak capacity, measured as the highest average capacity in any time 
interval, such as 15min. This term reflects the maximum load required by the customer in a 
year. But it does not reflect whether the guaranteed service expected by the customer 
from the network is higher and by how much. 

A study from a Swiss DSO demonstrates that the yearly peak of residential customers 
shows very little correlation with the grid peaks. Contracted capacity reflects the maximum 
load the network should be able to deliver for customer’s needs. It does not however 
consider the frequency of using such contracted capacity. Network tariff options that offer 
different ratios for the fixed or power component to the energy component can be used 
as proxy for the pricing of this frequency, as is the case in France. 

Aggregated contracted capacity, on the other hand, is strongly related to local average 
peak use. For many DSOs this is an important driver of investments at medium and low 
voltage levels, rather than the peak load. 
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Average used capacity is equivalent to the energy consumed in a period, and so network 
tariffs based on used capacity are not so different from network tariffs based on energy 
charges.  
 
According to the abovementioned, it could be concluded that used capacity leads to 
peak load, but this is not necessarily the only criterion in grid planning; contracted capacity 
is also a relevant indicator. 
 
Contracted capacity vs. used capacity 
 

 
 
 
 
5. Smart meters and ToU tariffs 

 
Smart meters offer a variety of services to grid operators and customers, and their rollout is 
expected to drive a revolution of customer behaviour and associated flexibility. These 
meters can measure the consumption in short periods of time, allowing customers to know 
their consumption profile. They can identify the maximum power kW used by the customer 
in any period, calculated as the highest average power used in any interval, such as 15min. 
Smart meters can implement a contracted capacity (kW) that caps the maximum power 
used by a consumer. Supply can even be disconnected when the contracted capacity is 
exceeded, and can be reconnected once the consumer switches off some appliances. 
 
Smart meters can also facilitate easy modification of the technical terms of the contract 
when required by the client, and can monitor the quality of service provided to each 
consumer. 
 
Smart Meters and Retail Electricity Products 
According to the Electricity Directive (art. 11), customers with smart meters should have 
access to dynamic electricity price contracts. This is a contract between a supplier and a 
final customer that reflects the price variation in the spot markets, including in the day-
ahead and intraday markets, at intervals at least equal to the market settlement frequency. 
These dynamic contracts already exist in several EU countries, with the extreme example of 
Spain, where the default regulated tariff for domestic consumers (known as PVPC) is a 
pass-through of the hourly spot market price. 
 

Source: Used capacity for a Spanish average household consumer (contracted capacity up to 10 kW) 
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Numerous retail electricity products use the information provided by smart meters and 
combine it with hourly market prices. For instance, some retailers offer products that allow 
the user to select several hours where electricity will be billed at zero price (plus network 
costs and other charges). There are products to optimise electric vehicle charging or 
heating and cooling. 
In most cases, these products have ex-post access to the smart meter reading, so they 
cannot react in real-time to energy price variations. The Electricity Directive (art. 20) 
requires providing the consumer with near real-time metering data, which will allow the 
deployment of smart thermostats, boilers and electric vehicle chargers that react to real 
time prices. 

 
Smart meters and network tariffs 
Regarding the application of network tariffs, the most frequent use of smart meters is to 
apply time-differentiated network tariffs, or Time-of-Use tariffs, which charge different 
prices for using the network in different time periods. The Electricity Regulation (art 18) 
establishes that Member States that have deployed smart meters shall consider time-
differentiated network tariffs. 

 
Time-of-Use (ToU) network tariffs are usually static; they apply different prices for pre-
defined, time intervals, i.e. higher ‘on-peak’ prices and lower ‘off-peak’ prices.  

 

 
 
 
ToU tariffs can apply to the capacity charge, the energy charge or both. They can also 
include the possibility to contract different capacities in different periods. Additionally, 
they can apply surcharges (which can also be ToU) when the contracted capacity is 
exceeded. 
 
ToU volumetric tariffs, applied to the energy charge, are frequently offered to low voltage 
customers. They usually distinguish between day and night tariffs, and between working 
days and holidays. ToU volumetric tariffs are available in most of the EU except for Bulgaria, 
Germany, Hungary, Italy, Norway, and Romania. 
 
ToU capacity tariffs are frequently used for industrial customers, and some countries are 
now considering them for domestic customers. Traditionally, metering at Low Voltage (LV) 
did not allow ToU in capacity or to even measure used capacity. ToU tariffs were then more 
commonly applied to the energy (volumetric) component. This is changing with the rollout 

Source: Spanish variable network + levies tariff for domestic consumers (contrated capacity up to 15 kW) 
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of smart meters to LV residential customers, enabling the measuring and valuing of 
capacity usage. 

Spain has made ToU capacity and volumetric tariffs compulsory for all network users as of 
June 2021: 

France applies ToU capacity tariffs to customers who subscribe to a capacity above 36kW. 
The application to small customers was discussed in the last tariff consultations (2019-
2020) but postponed for further consideration. Luxembourg is considering them. Examples 
of ToU tariffs in France are presented in case example 4; the Spanish new network tariff is 
summarised in case example 5. 

Source: Spanish network + levies  tariff for low voltage and contracted capacity from 15 kW 
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Case Example 4: ToU LV Tariff in France 

 
In France there are 10 million LV users with ToU network tariffs with time differentiation in the 
energy charge. Suppliers are free to pass-through to the end customers the same time 
differentiation, a different one, or none.  
 
An interesting feature, to prevent stressing the grid when the off-peak periods start, is that 
different network off-peak time windows are defined for each Medium Voltage (MV) 
circuit. The meter sends a signal to switch the clients’ water heaters based on the schedule 
uploaded by the retailer, who is free to use (or not) the same off-peak periods as the DSO. 
On average, there are 1.6 kW remotely controlled per client. This reduces the evening peak 
load, moving part of that demand to 22:00-23:00. 

 
Most of the suppliers replicate in their offer the ToU time windows allocated to the client 
by the DSO. For instance, Engie offers the product “Mon Elec Week-end”, where 8 hours 
per day are considered off-peak (30% reduction in price); the time window is the one set 
by the DSO ENEDIS according to the operating conditions of the network. 
 

 
 
Another retailer, Barry, has a retail offer with dynamic prices based on wholesale market 
spot prices. It has kept the automation of the customer's water heater according to the 
off-peak hours defined by the DSO for the customer’s address. These offers use the 
customer's load curve for customer billing. This data is read and used the day after the 
consumption took place. See https://barry.energy/fr/faq/360003077614/360018894300 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://barry.energy/fr/faq/360003077614/360018894300
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Case Example 5: New Network Tariffs in Spain 
 

Spain has just generalised the use of static ToU tariffs, which are compulsory for all network 
users from June 1st, 2021.  
 
The capacity charges for domestic users have two time periods, while the energy charges 
have three periods. All customers can contract different capacities in each time period: it 
makes sense to contract greater capacity in off-peak hours for uses such as EV charging 
or heat pumps. 
 
Network tariff periods for LV domestic consumers 

 
Non-domestic consumers have six time periods both for capacity and energy charges. 
Additionally, for non-domestic customers there is an extra charge when used capacity 
exceeds contracted capacity.  
 
Network tariff periods for all other consumers 

 
 
The resulting network tariffs are the following: 

 

 Capacity charge in network tariffs (€/kW year)  Energy charge in network tariffs (€/MWh) 
P1 P2 P3 P4 P5 P6 P1 P2 P3 P4 P5 P6

NT ≤ 1 kV ≤ 15 kW 2.0 TD 0,96 27,38 20,62 0,71 0,00 0,00 0,00
NT ≤ 1 kV > 15 kW 3.0 TD 10,65 9,30 3,75 2,85 1,15 1,15 18,49 15,66 8,52 5,62 0,34 0,34

1 kV < NT < 30 kV - 6.1 TD 21,25 21,25 11,53 8,72 0,56 0,56 18,84 15,48 9,11 5,78 0,33 0,33
30 kV ≤ NT < 72,5 kV - 6.2 TD 15,27 15,27 7,48 6,68 0,46 0,46 10,37 8,43 4,93 3,14 0,18 0,18
72,5 kV ≤ NT < 145 kV - 6.3 TD 11,55 11,55 6,32 3,69 0,71 0,71 9,65 8,08 4,94 2,29 0,26 0,26

NT ≥ 145 kV - 6.4 TD 12,05 9,24 4,44 3,37 0,63 0,63 8,78 6,98 4,03 3,00 0,18 0,18

1 kV < NT < 30 kV > 15 kW 3.0 TDVE 2,66 2,32 0,94 0,72 0,28 0,28 74,38 63,07 34,43 22,71 1,32 1,32
30 kV ≤ NT < 72,5 kV - 6.1 TDVE 4,73 4,73 2,57 1,94 0,12 0,12 147,27 121,00 71,20 45,19 2,57 2,57

 Tariff 

23,47

 Voltage level  Contracted Capacity 
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There are six different tariffs, from 2.0 TD to 6.4 TD, according to voltage and contracted 
capacity, plus two TDVE tariffs, specific for public electric vehicle charging. 
 
There are also energy charges for renewable energy communities using the distribution 
network to share a self-generation facility. These charges are zero when connected to the 
LV network (since the LV cost is recovered through the capacity charge). 
 
The introduction of this tariffs has been quite controversial, mainly because it has 
coincided with an unusual period of high CO2 prices and, especially, high natural gas 
prices, which have led the wholesale electricity prices to historically high levels. The default 
regulated tariff, which applies to more than 10 million domestic electricity consumers, is 
based on a direct pass-through of the spot price, so periods of high wholesale prices 
frequently end up in the news and cause social and political upheaval. 
 
Information to end customers has been insufficient, and the debate has focused on 
negative aspects (such as the inability of end customers to adjust their consumption 
profile) and some misguided advice about the need to do the laundry or ironing at 3:00 
am.  
 
The new tariffs have been designed and approved, for the first time, by the regulator (the 
CNMC), after a long conflict with the ministry that, contrary to the requirements of EU 
legislation, used to be in charge of setting the network tariffs. The structure, time periods 
and values for the capacity and energy charges have been set based on detailed technical 
analysis of the network costs corresponding to each voltage level and the load level of the 
grid along the year. Despite this sound technical foundation, in the ensuing public debate 
some consumers’ associations and even government ministers have called for the time 
periods to be modified, by extending the off-peak hours. 
 
 
 
 
Advantages and problems of ToU network tariffs 
Static ToU tariffs improve cost-reflectiveness and provide better price signals than flat 
tariffs, incentivising load management optimisation. If sufficient customers can react to 
them, they help reduce grid losses, reinforcement needs and congestion costs and help 
defer investment costs. 

ToU tariffs are effective to develop more innovative and diversified supply offers in retail 
markets, enhance competition between suppliers and encourage implicit demand 
response based on the combination of network tariff and market prices. They facilitate 
electrification as flexible loads, such as electric vehicles or heat pumps with storage, which 
are key for the energy transition, can be used in off-peak periods. 
 
ToU network tariffs with different capacity charges are a promising cost-reflective solution 
for pricing most new energy uses, avoiding specific tariffs. 
 
They can lead to unintended consequences such as strong co-incidence of network use, 
such as all electric vehicles or water heaters starting consumption at the same time, 
sometimes creating congestion. This can, however, be avoided by staggering the 
economic signal, with off-peak periods starting at different times for different customers 
or areas.  
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The complexity of ToU tariffs can be an issue: customers need to be informed and 
educated about these tariffs in a clear and transparent way, so they understand the tariff 
offerings and are not confused by them.  This is further discussed in section 6. 
 
Designing ToU network tariffs 
Cost-reflective ToU network tariffs should be based on long-run marginal costs, i.e., what 
would be the cost of reinforcing the network to serve an additional kW of demand. The 
marginal cost of developing the network is different in each area, and continuously 
changing. A ToU tariff purely based on this would be too complex, unpredictable and 
might be perceived as unfair. Therefore, ToU network tariffs are based on average costs 
for the whole network. 

 
Although DSOs deal with some congestion issues, it is a rare phenomenon in distribution 
networks, in part because network planning and allocation of new connections were 
traditionally done with a ‘connect and forget’ approach. Strictly speaking, long-term 
marginal costs would be zero in many cases. 
 
To provide economic signals able to guide the future behaviour of customers, ToU design 
usually incorporates the allocation of current grid costs according to the level of use of 
the network in each period, as recognised by CEER (section 2.1). In that way, customers 
that currently use the network in peak hours bear a higher share of the costs. 
 
The economic signal of ToU network tariffs will overlap with the energy market price and 
can sometimes point in different directions. For instance, in a warm area with high 
photovoltaic (PV) production but not integrated with demand, market prices will probably 
be low in sunny hours, while the demand of air conditioning can cause a high utilisation of 
the network (leading to high prices in the network tariff in summer). 

This is inevitable and requires ToU network tariffs which are truly cost-reflective, based on 
the marginal costs of network development.  
 
In the case where there is time differentiation in both the distribution and transmission 
tariffs (as in Finland), the time periods should be coordinated. 

 
Many network users, especially domestic customers, have a limited possibility to adjust 
their consumption to ToU periods. This situation is changing, as flexible loads such as 
electric vehicles or heat pumps with storage start to develop. But there is still a long road 
ahead, and we are facing a chicken-and-egg problem. Retailers and aggregators already 
offer products such as smart heating/cooling systems or smart EV charging. These 
devices allow appliances to react to hourly energy prices, without the user taking any 
action. The introduction of ToU tariffs, even if initially not all customers can take advantage 
of them, would incentivise such developments, since the combined economic signal of the 
energy price and the network tariff can be substantially stronger. 

 
Progressive automation and smart loads will also reduce the perceived complexity of ToU 
tariffs. This will simplify the customer experience and unlock further potential from those 
customers who were previously less likely to react to price signals. 
 
Flexibility and Dynamic ToU Tariffs 
The shift from centralised and dispatchable generation to higher shares of decentralised 
and variable renewables comes along with an increasing need for flexibility. The traditional 
response to this challenge, further expansion and reinforcement of power networks, is not 
always the most adequate and cost-efficient solution. To ensure efficient operation and 
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planning of their network, DSOs now need to combine, together with network 
reinforcement, solutions for congestion management. 

 
Dynamic ToU network tariffs apply different prices to dynamic, not pre-defined, time 
periods. In theory, this could allow adjusting prices for using the network in close to real 
time conditions and would provide economic signals to solve non-structural congestions. 
In practice, there are no real, full-scale applications of dynamic ToU tariffs in the EU. 

 
 
We share CEER’s cautious approach to dynamic network tariffs (see section 3.3 of their 
report) because of their difficulties, especially for domestic users. Issues with such 
dynamic network tariffs include, complexity, lack of predictability, technological 
requirements and dependence on automated load management, and the risk of unfairness. 
Customers unable to react to them may end up paying more unless the tariff is applied on 
a voluntary basis. 
 

 
Procuring flexibility 
Critical peak pricing is simpler than dynamic network tariffs. It is available in France, see 
case example 6.  
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Case Example 6: Critical Peak Pricing in France 
 

Critical Peak Pricing has traditionally been used in France, with tariffs such as the Tempo 
Tariff, a regulated retail tariff for LV consumers with 9 kW contracted capacity or more. 
 
For Tempo customers, each day has a colour: 300 days are blue, 43 are white and 22 are 
red. The colour of the day is determined by the TSO (RTE) based on demand forecast net 
from  and wind generation (determining Tempo days). For each day, the energy price is 
differentiated in peak and off-peak hours. Daily, the TSO sends a message at 20:00, 
informing the colour for the day ahead. 

 

 
 

The French NRA has established a Critical Peak Pricing network tariff option for 10,000 
Volts customers, which has been subscribed by only about 0,1% of these clients. 

 
Flexibility contracts are more efficient than Critical Peak Pricing to manage flexibility for the 
local requirements of the network. CPP tariffs have design constraints such as the pre-
defined peak and off-peak time windows when a CPP day is called. Additionally, the actual 
hours of a local flexibility requirement may vary across time and place and can therefore be 
better reflected in a contract. 
 

 
 

Countries such as Austria, Switzerland, Germany, Finland, Hungary and Croatia have 
introduced interruptible tariffs for customers with controlled connections, such as heating 
devices connected to an independent circuit that can be connected/disconnected by 
the DSO according to the ToU time periods. There are also examples of flexible or non-
firm connections in Denmark and Sweden among others. 
 
DSOs face voltage stability problems and might charge reactive power tariffs or act on the 
reactive power (by acting either remotely or autonomously on the cos(phi) modulation of 
the generators /connected customers). This issue, while relevant, is outside the scope of 
this report. 
Market-based procurement of flexibility should promote an efficient use of resources and 
services. We share CEER’s view (section 4.2 of their report) on flexibility markets. They are 

https://www.services-rte.com/files/live/sites/services-rte/files/pdf/20160106_Methode_de_choix_des_jours_Tempo.pdf
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simpler to implement and monitor than dynamic network tariffs for dealing with network 
congestion. They can be deployed only where network conditions require them, and 
provide higher certainty on the response of network users. A combination of dynamic 
network tariffs and flexibility markets would be too complex and would not be guaranteed 
to be more efficient. 

 
Flexibility markets, combined with static ToU network tariffs, which provide signals for an 
efficient use of the network, could contribute to optimise network management costs and 
investments. 
 
Implementing ToU tariffs 
ToU tariffs have been common for industrial users for some time. These customers are used 
to plan their production processes taking into account the impact of tariffs, finding the 
right balance among the different costs that they can bear in each period.  
 
However, for domestic customers, the implementation of ToU tariffs where they do not 
exist must be done considering the many challenges. The complexity of ToU tariffs brings 
its own costs, such as complaints, billing errors, and call centre costs. The network tariff is 
not always effective to change customer behaviour: in most cases savings are small, and 
the customer needs to pay attention to time periods and consumption data. Many 
traditional uses of electricity, such as lighting or cooking, are not flexible. However, the 
goal is not changing customers’ behaviour but allocating costs efficiently. 

 
The recent introduction of ToU tariffs for all consumers in Spain, discussed in case 
example 5, illustrates the complexity involved in the implementation of ToU tariffs. 
 
Because of these factors, gradual implementation through transitory mechanisms, could be 
explored. For instance, new ToU tariffs could be introduced as an option for existing 
clients, who could stay with the old tariffs and would be gradually incentivised to change.  
This should be done with care, since optionality can lead to arbitrage between tariffs: 
consumers with demand in peak hours would choose flat tariffs, escaping from paying part 
of the network costs that they should bear. This risk can be managed by careful design of 
the range of tariffs, aligning them with the marginal costs of network development. 
 
Several countries already offer a choice of network tariffs to consumers. Tariff options offer 
more opportunities for retailers to design products that adapt to the network and the 
customers. Optionality is especially important in transition periods, when a new network 
tariff is introduced, to prevent negative effects on certain groups of consumers. 
 
Additionally, a wide implementation of effective ToU tariffs requires periodic adaptation of 
the time periods, as customers’ behaviour evolves large scale development of uses such 
as electric vehicles or heat pumps can shift the periods where the use of the grid is higher. 
This will require full transparency and an open flow of information between customers, 
retailers, DSOs and other stakeholders to ensure alignment and consistency across the 
various actors and services being offered.  
 

Accessing smart meter data 
Access to smart meter data is fundamental for the development of new retail products that 
are more adapted to the needs of customers. In the EU the retailer generally has access to 
the smart meter data of its customers. However, in some cases the data (such as hourly 
consumption, which is considered personal data) requires explicit consent from the 
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customer. Restrictions that prevent retailers from accessing the smart meter information of 
their customers should be removed. 
 
Additionally, customers can usually authorise other third parties, such as other retailers, 
energy service companies or aggregators, to have access to their data. The effectiveness 
of network tariffs in providing price signals relies on the existence of a proper framework in 
terms of smart-metering and access to data. The ongoing legislative work including that of 
Smart Grid Task Force Expert Group One (EG1) contributing to the implementation of the 
Clean Energy Package, will ensure progress in this space in terms of metering and 
consumption data access and interoperability across the EU. 

 
 

6. Implementing Changes in Network Tariffs 
 

Major changes in network tariff structure can be introduced to increase cost-
reflectiveness and, in general, to improve the quality of the price signal provided. For 
instance, tariffs can be modified to increase the relative weight of capacity (€/kW) vs. 
energy (€/kWh) charges; or ToU tariffs can be introduced or, where already introduced, 
their associated time periods can be modified. 

 
These changes can lead to significant increases in the network tariffs or combined retail 
bills paid by certain consumers, and relevant reductions for others. For instance, an 
increase in capacity vs energy charge will be disadvantageous for self-consumers and 
holiday homes, since the capacity charge weighs more in their yearly cost in relative terms. 

 
To minimise negative impacts, structural changes should be well publicised in advance, 
and preceded by information campaigns, so customers have complete information when 
making investment decisions for new electric appliances, heating and cooling systems, 
etc. 
 
Besides major changes, periodic adjustments of the network tariffs may be required to 
adapt them to the evolution of the market. In line with ACER’s recommendations (section 5), 
this should not involve changes of methodology, but an update of relevant components, 
such as the time periods in ToU tariffs, as clients’ behaviour evolves. In any case, repeated, 
significant and potentially contradictory changes should be prevented to avoid confusing 
customers. 
 
Fast Changes are Sometimes Needed 
When structural changes are introduced to correct a distortion, a fast introduction can be 
justified. For instance, a purely volumetric (€/kWh) network tariff can over-incentive self-
generation, leading to a large group of customers paying less than their fair share of 
network tariffs and overloading customers without self-generation with an excessive share 
of the network cost. 
 
This can justify a quick change in tariff structure, perhaps accompanied by measures, such 
as temporary discounts, to soften the impact on affected customers. Finding the 
appropriate speed for change is a delicate exercise involving clients’ perception, state of 
the market, etc.  
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Introducing and Removing Special Tariffs 
Sometimes special tariffs or treatments are introduced to support a certain type of user, 
such as net-metering to support self-generation, tariffs for heating, electric vehicle 
charging, storage, and electrolysers. In general, these special tariffs could be less cost-
reflective, but their impact is small when applied to a small number of users of an incipient 
technology. A problem arises, however, when the number of users benefitting from these 
schemes grows, and the special treatment starts being a burden on other users of the 
network, who end-up bearing the costs not supported by the special users. 
 
In these cases, a sudden removal of the special treatment is tempting, but can negatively 
impact some network users, and create regulatory uncertainty. To prevent this, when 
introducing special tariffs or treatments, there should be a clear timeline for their evolution 
or removal. For instance, self-consumers in Portugal were initially exempted from payment 
for the backup provided by the grid. This exemption was to be gradually removed as the 
penetration of self-generation reached certain pre-determined milestones. 

 
Special tariffs present other problems: they are difficult to remove even when this is 
agreed in advance, their operational costs (special billing) can be significant, and their 
existence incentivises the lobbying for special treatments of other uses. 
 
 
7. Dealing with Taxes and Levies 

 
ACER (section 6), points out that, in some member states, distribution tariffs include taxes, 
levies and other non-DSO costs, such as support for RES. One of the major problems of 
electricity bills is the high weight of these taxes and levies, costs that are not directly 
related to electricity supply but are charged to electricity consumers.  
 
According to the Electricity Regulation (article 18.1), network tariffs “shall not include 
unrelated costs supporting unrelated policy objectives.” Electricity bills should therefore 
not include any taxes, levies or charges not related to the electricity supply. This includes 
subsidies to RES and CHP, recovery of tariff deficit, and other costs, some of them related 
to energy policy, which can represent up to half of domestic bills in some EU countries: 
 
Electricity prices for consumers 

 
Source: Eurostat - Electricity prices components for household consumers - annual data [NRG_PC_204_C]-
Consumption from 2 500 kWh to 4 999 kWh - band DC 
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Taxes and levies in the electricity bill penalise electricity and create a barrier to 
electrification, and their weight in final prices dilutes the effectiveness of energy and 
network price signals. As a result, this provides an incentive to inefficient self-
consumption, to bypass these costs. For that reason, electricity bills should not include any 
taxes, levies or charges that are  unrelated to the electricity supply. 

 
Recommendations related to taxes and levies 
Equal burden sharing: It could be argued that each energy should carry the cost of its 
greening, i.e. the cost of financing renewable electricity should be borne by the power 
sector, and the cost of developing renewable gases by the gas sector, etc. However, 
there is no such thing as the “greening” of each energy. RES targets are defined for final 
energy consumption, decarbonisation for the whole economy. Nevertheless, since RES 
have a much larger potential in electricity, renewable generation has developed not to 
decarbonise electricity, but to decarbonise energy. 
 
Energy policy costs should be shared among sectors to better align their avoided CO2 
costs. RES targets relate to the whole energy consumption, and decarbonisation goals 
relate to the entire EU economy. However, RES have been introduced mostly in electricity 
supply, and their cost has been, in most EU countries, borne by electricity consumers. To 
compensate for this, carbon pricing should be applied to all emitting sectors, and public 
policies aimed at reducing CO2 emissions (such as energy efficiency and RES support) 
should be financed through Member States' budgets and broad fiscal instruments applied 
to all economic sectors. 

 
Transparency: The methodology for calculating the elements of the bill that cover taxes 
and levies should be transparent and accessible to all stakeholders, and this component 
should be specified in the electricity bill, separated from network tariffs and energy price 

 
Fairness: Taxes and levies are frequently borne mostly by household consumers. 
Governments frequently charge less to industrial consumers, to avoid affecting their 
international competitiveness. This imbalance particularly affects vulnerable consumers. 
Fairness is also needed across large energy users: a fair contribution of all emitting sectors 
towards decarbonisation is needed, with no discrimination among energy users in their 
contribution to decarbonisation policy costs. 

See case example 7 on Spain and case example 8 on France for further related 
information. 
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Case Example 7: Sharing Levies Across Energy Carriers in Spain 
 

The government has presented a bill to create the so-called National Fund for the 
Sustainability of the Electricity Sector (FNSSE), which will be used to share the cost of 
historic RES and cogeneration subsidies across electricity, gas and oil consumers. 

 
The fund will be financed by all electricity, gas and oil retailers, through a charge in €/MWh, 
plus revenues from auctions of emission rights and generation taxes. 
 
After a 5-year transitory period, electricity retailers will pay 31.5% of the cost, natural gas 
retailers will pay 24.8% and oil retailers 43.7%. 
 
The bill defines exemptions and compensations for certain categories of users, such as 
truck and taxi drivers, agriculture, electro intensive consumers, air and sea transport, etc. 
 
The FNSSE is designed to increase gas and oil prices, while lowering electricity bills. It has 
been controversial, mainly because of the active opposition of the oil and gas industries. 
The bill has entered Parliament in June 2021 and could be approved by end of the year. 
However, since the government has not guaranteed majority support in Parliament, it is still 
unclear whether the bill will be passed into law. 
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Case Example 8: Energy Taxes in France 
 

Until 2015, electricity bills included the «Contribution au service public de l’électricité» 
(CSPE), which covered RES and cogeneration support costs, subsidy to non-mainland 
territories, etc. In 2016 these costs were integrated in the state budget and divided into 
two components. 
 

 
 
Three energy taxes have been used to finance these costs: 

• TICFE on electricity, 22,5 €/MWh since 2016 
• TICGN on natural gas, 8,43 €/MWh  
• TICPE on oil products  

 
They all include a component based on CO2, which was scheduled to increase until 100 
€/t in 2030. This was frozen at 44.6 €/t in 2019. There are exemption for electro intensive 
consumers, railways, ports, etc.  

 
In 2016 CAS TE was funded by TICFE, 4,357 M€ and TIGN, 17 M€. From 2017-2020 CAS TE 
is no longer funded by TICFE and TICGN, but only by TICPE (oil) and TICC (coal) 7000 M€. 
From 2021 onwards, CAS TE is removed, and all costs are included in Programme 345. 

 
 
 

8. Network Tariffs and Energy Poverty 
   

Customers affected by energy poverty are frequently entitled to specific retail tariffs or 
discounts. However, to respect the principle of cost-reflectiveness, these customers 
should be exposed to the same network tariffs, with the same structure (capacity and 
energy charge, time periods, etc). Any discount should be identified separately in the bill. 

 
These customers frequently have some specific protection before disconnection in case 
of non-payment, to give them time to request help from the social services. This can 
increase the impact of non-payment on the DSOs and retailers. 

 
A critical element is who finances these discounts. In some countries they are funded by 
retailers. Sometimes they are viewed as an additional cost to be recovered through the 
tariff, and socialised across all customers. In other cases, they are funded by the state 
budget. 
 
Support to customers affected by energy poverty should not be implemented through 
discounts in the network tariffs, but by direct public support to the customers and funded 
by the state budget, as this is a matter of social policy. In most cases where customers 
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have energy debts, they are likely to struggle to pay for other essential services such as 
housing, food, etc. Wider social policy is the best mechanism to help customers tackle the 
root causes of debt, including energy debts, not specific social tariffs or discounts.  

 
Volumetric tariffs increase the burden on customers affected by energy poverty, since 
they are unable to invest in self-consumption, energy efficiency, and increasingly tend to 
bear the cost as other consumers are better fit to benefit from grid availability when they 
need it whilst reducing their overall consumption. 
 
Changes in network tariff structure can have a disproportionate impact on consumers 
affected by energy poverty (see case example 9). Care needs to be taken in tariff design 
and modification to avoid disproportionate impact on these customers. 
 
 
Case Example 9: Impact of Network Tariff Changes on Vulnerable Consumers 

 
The French government has adopted a policy to phase out oil heating (currently used by 
10% of households): no new installations or replacement of existing appliances from 2022, 
while the government will help customers replace oil heating installations with heat pumps 
and better home insulation. 

 
Fuel poor customers are over-represented among households that heat with oil: they live in 
rural areas far from the gas network, in low-income housing with oil-fired central heating, 
etc.  
 
The network tariff structure that gradually applies from mid-2021 to be fully implemented in 
2025, will increase the network bill of many customers who already have electrical heating.  
This could make customers with oil heating reluctant to switch to electrical heating, as 
mandated. The new network tariff will have increasingly high energy charges in winter, an 
increasingly large capacity charge, and increasingly low energy charges in summer. For 
many customers who already have electric heating, the effect of this new tariff is an 
increase of 2-11% of their network bill. 
 
In future network tariffs the costs could be better reflected by rebalancing the network 
tariff somewhat more on the contracted power and less on the energy withdrawals in 
winter. The effect would be neutral or positive for customers already equipped with 
electric heating. 
 
 
 
9. Designing and Approving Network Tariffs 

 
According to ACER (section 5), in most EU countries network tariffs are established or 
approved by the NRA, with varying degrees of involvement from DSOs. In Ireland, Malta, 
and Denmark, DSOs have a clear role in setting the network tariff. 
 
In Denmark, for instance, DSOs through Danish Energy are responsible for developing tariff 
principles and models according to principles set forth in specific regulation. Danish 
Energy submits these to the NRA for approval. Upon approval, the individual DSOs (ca. 40 
in Denmark) reapply individually and need approval before taking the models into use.  
 
In Sweden and Finland network tariffs are directly approved by the DSO. 
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ACER (section 5) also considers that NRAs should directly set the distribution tariff 
methodology or as a strict minimum approve the methodology proposed by DSOs. 

 
CEER (section 6) emphasises the need for the NRAs to review the current distribution tariffs 
to assess how they can be improved and develop “smart distribution tariffs”. It also asks 
regulators and DSOs to share their expertise at pan-European level. 
 
The energy transition will require significant review and modification of existing network 
tariffs, with relevant impacts on network users. For that reason, as ACER (section 5) points 
out, the involvement of DSOs and market parties in this process is of paramount 
importance. 
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Impact of network tariffs on some users of the network 
 

1. Electric Vehicle Chargers 
 

Electric Vehicle Chargers and Other Flexible Loads at Home 
A ToU network tariff adapts very well to electric vehicle charging at home. ToU with 
different energy charges in different periods will charge a low price per kWh in off-peak 
hours. If the capacity of the charger is lower than the contracted capacity of the home, it 
will be relatively cheap to charge the vehicle by night.  

 
 

 
However, if the capacity of the charger is significant (or it is combined with other electric 
appliances that will be used in off-peak hours, such as a heat pump with storage) and 
requires increasing the contracted capacity of the home, this could lead to a significant 
cost. 
 
ToU network tariffs with different capacity charges are an efficient cost-reflective solution 
for pricing home electric vehicle charging. In these tariffs, the capacity charge in off-peak 
hours is low, thus it is cheap to contract additional capacity to be used in off-peak hours.  

 
In Italy, where there are no ToU tariffs, the NRA has started an experiment, to facilitate 
recharging during the night and on holidays. Specifically, from 1 July 2021 to 31 December 
2023, LV customers will have an additional availability of up to 6 kW of capacity, at night, on 
Sundays and other holidays, without having to request an increase in power capacity (from 
their current 2-4.5 kW) and without any additional payment. The network user must prove 
that this additional capacity is for electric vehicle charging. This is like introducing a ToU 
capacity charge with the possibility of contracting more capacity in off-peak hours. The 
current charges (with no time discrimination) will continue to apply. 

 
In June 2021 Spain has introduced new ToU network tariffs. The ToU for domestic users 
have two different capacity charges and three energy charges. There are 4700 off-peak 
hours/year, including all nights, Saturdays, Sundays and public holidays. It applies to all 
network users; it is not specific to electric vehicles. It guarantees the recovery of all 
transmission and distribution costs. 
 
For an electric vehicle using 15 kWh/km and 10,000 km/year, the yearly cost for network 
tariffs and levies will be reduced from 263 €/year (under the current standard flat network 

Used capacity for a Spanish average household consumer (contracted capacity up to 10 kW) 
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tariff) and 192 €/year (under the best available volumetric ToU tariff) to 16.2 €/year (under 
the new capacity and energy ToU network tariff). If the user wants to install a more powerful 
charger, contracting additional capacity to be used only off-peak would cost just 
1.44€/kW/year. This also applies to those customers who do not have a parking place at 
home, but rent or purchase separate parking: a separate contract to supply the extra 
parking, if off-peak, will have a very low cost: 

There is a similar positive impact of ToU tariffs on heat pumps. For instance, in Spain, a heat 
pump with storage, with current tariffs (2.0DHA in the figure) and fuel prices is about as 
expensive as gasoil and natural gas. The new Spanish ToU (2.0TD in the figure, assuming 
the same energy prices) will make the energy consumption of a heat pump 35% cheaper 
than with the current network tariffs. 

Source: Spanish network + levies tariff for domestic consumers (contracted capacity up to 15 kW) 
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The energy transition should bring a significant increase in flexible loads such as electric 
vehicles and heat pumps with storage. These loads can withdraw energy in off-peak hours 
when the network is far from congested. ToU with time discrimination in capacity and 
energy charges allow increases in contracted capacity and energy used at low cost for the 
user, since this would be accommodated in the grid with very little extra investment. There 
is no need for subsidies, just a correct allocation of costs. 

 
Public Chargers 
Network tariffs are a relevant cost for electric vehicle public chargers. Network tariffs with 
capacity charges have a negative impact while their utilisation is low (the cost per kW must 
be distributed among a small amount of energy), specially for fast, high capacity, chargers. 
In Spain, with the old network tariff, the capacity charge could have an impact of 5-7 
€/charge. 
 
ToU tariffs do not benefit public chargers, as these are frequently used during peak hours.  
 
A volumetric tariff can overcome this impact. Therefore, some countries have introduced 
specific network tariffs to support public charging points, with lower capacity charges. 
Italy has a purely volumetric tariff, with no capacity term. The new Spanish ToU network 
tariffs include a transitory (until 2025) ToU for public electric vehicle charging points, with a 
75% discount in the capacity term and 300% surcharge in the energy term1. Assuming 
20,000 charging points between 25 and 250 kW in the Spanish ToU scheme, the specific 
tariff for electric vehicle chargers could cause a loss of revenue of €10-15mn, out of €7bn 
total network tariff revenues. 
 
Sweden is deploying a new tariff for public charging with substantial rebates if the operator 
of the charging point is flexible and the charger can be disconnected in case of 
congestion. Experimenting with this is important for the development of electric vehicles, 
which will have a positive impact on the electricity system. 

 
As the use of public EV chargers increases, specific network tariffs, if properly designed, 
will naturally be abandoned, because they would no longer be advantageous compared to 
the general tariff. In Spain, the advantage of the specific tariff (and the aforementioned loss 
of revenue) gradually disappears as the use of chargers approaches 1100 hours/year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 Depending on the network tariff, the energy term surcharge could increase up to 682%.  
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Impact of network tariffs on each charge in public chargers according to the level of use

 
 
 
Thus, the special tariff becomes unnecessary when the use of electric vehicle chargers 
develop. The lower revenues of the electricity system are more than compensated over 
time, as this new demand, which would not have been so significant otherwise, develops.  

 
In the medium term, with many electric vehicles and higher utilisation of public chargers, 
well designed network tariffs should not have a negative impact on this activity. 

 
Connection charges have a relevant impact on EV public chargers, especially for fast and 
super-fast chargers installed relatively far from high-capacity distribution networks. 
However, this issue, although relevant, is out of the scope of this report. 

 
 

2. Generators 
   

Legislators and regulators have looked at harmonising transmission charging to generators. 
EU Regulation 838/2010 introduced a cap, so that the maximum average transmission cost 
(excluding connection cost, losses and ancillary services) that can be allocated to 
generators in most EU countries is 0,5 €/MWh (there are different values for Denmark, 
Sweden, Finland, Romania, United Kingdom and Ireland). 
 
Charging network tariffs to generators has always been controversial. Though generators 
are grid users, the energy they generate has a match in consumption. It's the same energy, 
just injected/withdrawn in different connection points of the grid. Charging for the 
injection could be seen as reducing the charge to be paid by consumers. However, not 
only does this create distortions in the wholesale market, but consumers will end up paying 
for these as well, but in a more distortive way and fully volumetric.  

 
Eurelectric has traditionally advocated that transmission tariffs applicable to generators 
should be harmonised across Europe and tend to zero. Network tariffs should not influence 
bidding on pan-European electricity markets, as it would give conflicting signals. Market 
participants in different countries should not be discriminated and there should be a level 
playing field for every market participant. 

Source: Spanish network + levies tariff for low voltage and contracted capacity from 15 kW 



 

40 

 

 
At the same time, Eurelectric has taken a more nuanced approach on distribution tariffs for 
generators: they should be cost-reflective and should not be harmonised across the EU. 
(see Eurelectric, “Charges for Producers connected to Distribution Systems”, November 
2018).  

 
Most EU countries do not apply injection charges to generators. The exceptions are 
Austria, Belgium, Netherlands, Slovakia, Estonia, Lithuania, Sweden, Finland, and Portugal. 
Germany applies a negative injection charge that will be phased out.  

 
Is this situation sustainable with the development of distributed generation and prosumers? 
The border between generator and consumer is no longer clear. For instance, the 
Australian regulator has recently presented a proposal to introduce new network tariffs that 
would include a choice of injection charges for self-generators including the possibility of 
ToU differentiation, combined with incentives to DSOs to increase the capacity of the grid. 
The scheme offers flexibility to DSOs to design tariffs adapted to the needs of each 
network. 

 
CEER (section 5.3) highlights that traditional top-down electricity systems, where energy 
moved from HV to LV, and generation was connected to transmission, justified charging 
most of the cost to consumers. In a world of decentralised generation and energy flows in 
all directions, this must be re-assessed. 

 
This re-assessment must consider that grid access at fair conditions is crucial for a well-
functioning market, thus the possible application of network tariffs to generators, including 
distributed generators, should be analysed with caution. 
 
A cost-reflective network tariff should be based on marginal costs. The marginal cost 
applicable to a generator should be zero when the generator provides value to the grid. 
However, marginal costs are insufficient to cover all costs, so a “residual cost” might have 
to be recovered. 
 
Residual costs should be recovered in the least distortive manner. This could either be 
through capacity charges (€/MW) or energy charges (€/MWh). Depending on how the 
residual costs are recovered, they can be passed through to the market price (and 
therefore end up being paid by customers) or can have different impacts on different 
technologies and distort generation investments. Therefore, there are arguments to charge 
the residual costs to consumers, instead of generators. 
 
ACER’s opinion 09/2014, on the appropriate transmission charges for generators, is 
consistent with these views. It concludes that energy charges should be set to zero 
(except for losses and ancillary services, when applicable). 
 
ACER considers that capacity charges (or lump sum values) can be used to provide 
locational signals for investment. However, ACER notes that they “may have significant 
distortive effects on investment decisions if they are not cost-reflective, lack proper 
justification or are not set in an appropriate and harmonised way”. 

 
Additionally, network cost allocation to generators must be assessed together with 
connection charges and with the use of flexibility markets or other market schemes for 
dealing with congestions, which are more appropriate to give economic signals to 
generators than the use of network tariffs as mentioned by ACER. 
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Considering all these elements, a well-designed network tariff should result in a small 
fraction of the cost, if any, being charged to generators. This does not mean asking for an 
exemption from grid charges to generators, but realising that cost-reflective tariffs for 
injection, if applied, may well be zero when the generator provides value to the grid.  
 
For instance, if applying ToU tariffs, it must be considered that costs associated with 
injection are different from those associated with withdrawal. Users withdrawing energy in 
peak hours should bear a higher share of costs. But users injecting energy in peak hours 
could reduce risk of congestion and losses in the grid, so they should pay less network 
charges. 
 
There should be no discrimination between generators connected to transmission and 
distribution or at different voltage levels. For a significant example of distortion caused by 
network tariffs on generators, see case example 10. 

 
 

Case Example 10: Network Charges on Generation in Slovakia 
 

Slovakia applies discriminatory charges to generators depending on whether they are 
connected to transmission or distribution network. The transmission level charge is 0,5 
€/MWh on average, while the distribution level charge is ~1,5-28 €/MWh. 
 
This hinders the development of RES: with wholesale price around 50 €/MWh, the charge 
to PV generators is  ~19 €/MW, and the charge to hydro generators is up to ~27 €/MWh. 
 
This has led, for instance, to the closure of thermal units connected to the distribution grid, 
while equivalent units connected to transmission continued to operate, or to PV plants 
working only for self-consumption, instead of injecting energy in the grid. 
 
This is a unique situation, since there are no similar charges in the region or in the EU, which 
goes against article 18(1) of Regulation (EU) 2019/943, which states that network charges – 
if applied to producers – shall ‘not discriminate positively or negatively between 
production connected at the distribution level and production connected at the 
transmission level’.   

 
 

 
3. Storage 

 
Storage technologies, such as pumped-hydro plants or batteries, withdraw energy from 
the network when pumping water or charging the battery. This energy is stored and later 
injected back into the grid. So, storage is not a consumer of energy. 

 
Each country has its own specificities for charging the withdrawal and injection sides, which 
translate into different designs in the tariffs applied to storage facilities. For instance, in 
Switzerland and Spain storage is exempted from grid tariffs when withdrawing energy when 
it is directly connected to the grid, but not when it is behind-the-meter, embedded in 
customers facilities.  
 
In Italy, starting 2022, the exemption is also applied to behind-the-meter storage, when 
withdrawing energy that will later be injected, thus including storage embedded in 
customer facilities. 
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In Austria, grid tariffs are applied for charging and discharging. Pumped storage power 
plants have a special tariff for withdrawal. They also pay the standard charges for system 
losses and system services. 
 
Finland and Slovakia apply injection charges to generators, but not to storage. In Slovakia 
changes are happening to the identification and definition of storage at the time of writing. 

 
A non-justified exemption for storage would be difficult to maintain in a scenario of large 
penetration of behind-the-meter storage. It would also lead to complex schemes 
regarding metering, billing, etc.  

 
However, the decarbonisation of the electricity system requires a large development of 
storage, which is not happening at the expected pace, possibly because of the current 
market signals and distortions caused by taxes and network tariffs in some countries. Cost-
reflectiveness and efficient price signals will incentivise an efficient development of 
storage, which is particularly relevant for storage from electric vehicles, given their large 
potential volume. 
 
The design of the network tariff requires a detailed assessment of the costs induced by 
the different types of storage business models on the grid. 
 
The most relevant questions are whether storage should pay residual charges and whether 
network tariffs should be applied to withdrawal, to injection or both (frequently known as 
‘double charging’). 

 
Double-charging Network Tariffs to Storage 
Regarding the residual charges, as in the case of generators, it would be negative for 
society to put a residual charge on storage which would imply that they would not utilise 
their grid connection even if they are willing to pay the marginal cost they inflict on the grid. 

 
Regarding double charging, article 15 of the Electricity Directive states that active 
consumers with storage shall not be subject to any double network charges, but specifies 
“for stored electricity remaining within their premises or when providing flexibility services”. 
It also states that active consumers must be “subject to cost-reflective, transparent and 
non-discriminatory network charges that account separately for the electricity fed into the 
grid and the electricity consumed from the grid […] ensuring that they contribute in an 
adequate and balanced way to the overall cost sharing of the system”. 

 
In some countries there are network tariffs for injection and withdrawal. Whether this is or is 
not ‘double charging’ depends on which costs drivers are reflected in tariffs, specifically in 
the volumetric component.   
 
Storage withdraws energy in moments of low demand (when incremental costs caused on 
the network are negligible) and injects it in moments of high demand, where storage 
contributes to security of supply. Thus, cost-reflective tariffs for injection, if any, may well 
be zero when the storage unit provides value to the grid. Again, this is not asking for an 
exemption, but realising the impact of well-designed cost-reflective tariffs. 
 
Moreover, there should be a level playing field for different flexibility sources, some of 
which are “single direction” (demand response, flexible generation). This must be 
considered when designing charges for storage. Finally, as in the case of generators, 
network cost allocation to storage must be assessed together with connection charges 



43 

and with the use of flexibility markets for dealing with congestions, which are the 
appropriate mechanisms to give price signals to storage. 

Impact of ToU network tariffs on storage 
ToU tariffs increase the value of behind-the-meter storage. This graph shows the 
difference between peak and off-peak hours for domestic customers under the new 
Spanish domestic ToU tariff considering the impact of the energy charges. The green line 
corresponds to the difference between peak and off-peak energy prices, assuming a flat 
network tariff. The blue line represents the total cost (energy at wholesale price + network 
tariff + levies). There can be additional savings if the customer uses the battery to reduce 
the contracted capacity in the peak hours. With ToU network tariffs storage benefits not 
only from energy arbitrage, but also from contributing to reduce network needs in peak 
hours. 

Source: Spanish variable network + levies tariff and energy prices for domestic consumers (contracted capacity up to 10 kW) 

Better cost-reflectiveness and improved price signals provided by ToU tariffs will 
incentivise better use of storage, which is particularly relevant for storage from electric 
vehicles, given their large potential volume. 

4. Self-generation

Capacity Tariffs and Self-Generation 
In general, self-generation leads to savings in energy charges, but not on capacity 
charges, since a typical domestic consumer has their peak demand in the evening when 
their photovoltaic panels are not producing. 

A volumetric network tariff would lead to the customer with self-generation not only saving 
the price for energy supplied, but also network energy charges, despite using the 
distribution network for the same contracted capacity. This would inefficiently incentivise 
self-generation. There have been different attempts to prevent this effect. For instance, to 
avoid this situation and compensate for grid availability, Denmark charges a fixed 
availability charge for self-consumption. This issue is recognised at the RED II directive 
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(article 21.3) allowing Member States to apply charges and fees to RES self-consumers 
from 1/12/2026. 

 
A combination of self-generation and batteries could contribute to consumers reducing 
their bill for both capacity and energy charges. 
 
Renewable energy communities can share the production of a self-generation facility. If 
done using private, community owned networks, no network charges should apply. If done 
using the public distribution network, specific charges should apply. The Spanish ToU 
tariffs define specific energy charges for this; these charges are zero when connected to 
the LV network. 
 
See case example 11 for an example on the treatment of renewable energy communities in 
Italy. 
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Case Example 11: Renewable Energy Communities in Italy 
 
A renewable energy community is a non-profit legal entity, whose shareholders or 
members are producers and consumers (natural persons, SMEs, territorial entities or local 
authorities) that produce renewable energy for their own consumption through renewable 
energy plants with installed power not exceeding 200 kW. Members must be connected to 
low voltage grids under the same MV/LV substation, and they use the existing distribution 
network. When in the same building or condominium (in communities connected at LV or 
MV) it is called “collective self-consumption”. 
 
The scheme includes a significant incentive (100-110 €/MWh) to the “shared” energy, 
besides the sale at market price and the savings in the network charges.  

 

 

 

Other schemes, such as the Spanish network tariffs, do not include such incentives, leading 
to purely market-based development of energy communities. 
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5. Electrolysers 
 

Green hydrogen is expected to play a fundamental role in decarbonising hard-to-electrify 
activities. For the time being it is not competitive relative to other types of hydrogen, so 
possible support schemes are being discussed across the EU. 

 
ACER (section 9) considers that, to ensure cost reflectivity, where electrolysers and other 
power-to-X facilities use several (regulated) networks for transmission or distribution of 
energy, all injections and withdrawals in each network should be charged separately 
according to the costs they cause or benefits they generate in each network.   

 
Electrolysers are a flexible load. In principle, they should operate when both the price of 
energy and the cost of using the network are sufficiently low for the electrolyser to operate 
profitably. Thus, a ToU tariff would benefit them since they could use the network in off-
peak hours. 

 
However, depending on the regulatory development of the renewable energy directive, 
the flexibility of electrolysers could be restricted by the need to prove that they use green 
electricity. This could prevent them from using the network in the most efficient way and 
limit the benefits to them from a ToU tariff. This situation will be temporary: in the medium 
term the penetration of renewable electricity in the grid will lead to the removal of these 
restrictions. 

 
Network tariffs are a relevant cost for electrolysers connected to the grid, so the 
temptation to support this activity by introducing exemptions in the application of network 
tariffs exists. Exemptions deviate from cost-reflectiveness. Despite limited impact in the 
short term, they could be unsustainable in the long run: electrolysers are likely to be a very 
relevant load in the future. If they do not bear their fair share of network costs, there will be 
major distortions. 
 
However, when electrolysers are a relevant load because of the high penetration of 
renewable electricity, an efficient allocation of costs and their flexibility would lead to them 
paying low network tariffs (for instance, by benefitting from ToU tariffs in off-peak periods), 
so the need for the exemptions will gradually disappear. 
 
At the same time, facilitating the development of electrolysers will create a large future 
flexible demand which could help to reduce the average network costs for all users in the 
long run. Therefore, any exemption should be carefully designed and monitored, and 
should be accompanied by a plan for its gradual removal. It should also be considered 
that, in case of several relatively small DSOs in a country, electrolysers can concentrate 
geographically and have a disproportionate impact on the revenues of some of them. 
 
Two final points on the application of network tariffs to electrolysers. When they are 
connected to a generation facility through a direct link, they should not pay network tariffs 
for the self-consumed electricity, since network tariffs should only apply to the energy 
taken from the grid. Additionally, analysing the feasibility of electrolysers should consider 
that their flexibility should provide value to flexibility markets.



 

 

 

 
 
 
 
 
 
 

Eurelectric pursues in all its activities the application of the 
following sustainable development values: 

Economic Development 

   Growth, added-value, efficiency 

Environmental Leadership 

• Commitment, innovation, pro-activeness 

Social Responsibility 

• Transparency, ethics, accountability 



 

 

 
 
 

 

 
Union of the Electricity Industry - Eurelectric aisbl 
Boulevard de l’Impératrice, 66 – bte 2  - 1000 Brussels, Belgium 
Tel:  + 32  2 515 10 00  - VAT: BE 0462 679 112  •  www.eurelectric.org 
EU Transparency Register number: 4271427696-87 

 

http://www.eurelectric.org/
http://ec.europa.eu/transparencyregister/public/consultation/displaylobbyist.do?id=4271427696-87&isListLobbyistView=true



