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Executive summary 

This report tries to contribute to a better understanding of the present 
transmission tariffs, for generators and eligible consumers, in the 17 countries 
participating in the EU Internal Electricity Market, namely, the EU Member 
States plus Norway and Switzerland. This effort is an essential building block for 
the success of any proposed scheme of cross-border tarification and for the 
accompanying tariff harmonization process. 

The study has two major objectives: Tariff description and tariff analysis. Tariff 
description consists of examining the characteristics of the transmission tariffs 
that are currently applied in the considered countries and establishing quantitative 
and qualitative comparisons among them. On one hand, the main characteristics of 
the tariffs of each country have been compared: the structure of the tariffs, the 
time differentiation, the allocation to the different network users and the cost 
items that are included in the tariff. On the other hand, the numerical values of the 
transmission tariff of each country have been obtained for a sample of 
representative cases, thus allowing a quantitative comparison of the national 
transmission charges. A computer model that permits the calculation of the value 
of the transmission tariff of each country for any desired definition of network user 
has been developed as one of the tasks of the project.  

Tariff analysis has the objective of contributing to understand the reasons for the 
differences in transmission tariffs among the different countries. Ideally this 
means to establish a relationship between a set of objective factors or “transmission 
tariff drivers”, -such as the service area, the global electricity consumption, the 
consumption per capita, the quality of service or the unbalance between generation 
and load-, and the value of the transmission tariff for the countries in the study. 

The scope of this report is not the complete network, but only transmission. Large 
generators are typically connected to the transmission network, but most eligible 
consumers are connected to distribution networks of various voltages. As the 
present study only concerns transmission, in principle distribution charges have 
been ignored and the transmission tariffs have been computed as if the network 
users were directly connected to the transmission network. Besides, all efforts have 
been made to exclude any non-network related charges, -regulatory charges of 
different nature, such as generation stranded costs or subsidies to renewable 
energy sources-, that may appear in the transmission tariffs in some countries.  

However, in order to obtain a better perspective of the quantitative significance of 
transmission tariffs within the complete network access tariffs for eligible 
consumers, a parallel effort has been performed in order to collect some 
information on distribution tariffs of some representative utilities in the same 
countries. This information includes a basic description of the structure of the 
tariffs and their numerical values for the same case examples that were considered 
for transmission.  
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Four main sources of information have been used in the realization of this study: 

 The transmission and distribution tariff regulations for each considered 
country.  

 The CEER report “Report on the Harmonization of Charges to Access the 
Essential Transport Facilities between Generators and Load”, September 2000. 

 The ETSO reports “Identification of the Horizontal Network and Cost Related 
Infrastructure and Losses”, March 2000, and “Snapshot on Transmission 
Pricing in Europe (1999)”, June 2000.  

 Two “ad-hoc” questionnaires (one for transmission and the other one for 
distribution) designed by the authors of this report and answered by experts of 
each country1 

 

Tariff description. 

Based on the examination of the specific regulations of tariffs in the considered 
countries, as well as on the answers to the questionnaires that were sent to the 
collaborating entities, this report has examined the coincidences and discrepancies 
of the several aspects of electricity tarification in these countries. The complete 
description is provided in chapter 3 of the report and a detailed summary in section 
5.1. This summary refers only to transmission tariffs, except when explicitly 
indicated. The analysis has covered four relevant issues:  

 

A. Cost components of the tariffs. 

All countries include in their transmission tariffs the infrastructure network costs, 
the operation and maintenance costs and the costs of the transmission system 
operator. The costs of losses, ancillary services and congestion management are 
sometimes also included in the transmission tariff. However, when these costs are 
not included in the transmission tariff, they are recovered through different 
mechanisms, typically via a surcharge or uplift in the cost of energy. A few 
countries use the concept of “access charge”, -rather than a pure transmission 
charge-, and they include in this tariff diverse regulatory charges, such as 
generation stranded costs or the costs of promotion of generation with renewable 
energy sources. These regulatory charges may be a very significant fraction of the 
complete access charge.  

 

 
1 More specifically, the questionnaires were sent to the Regulatory Commissions of Belgium, 
Denmark, England & Wales, Finland, France, Greece, Ireland, Italy, The Netherlands, Norway, 
Portugal, Spain and Sweden. Besides, the questionnaires were sent also to Bundesministerium für 
Wirtschaft und Arbeit (Austria), DVG Deutsche Verbundgesellschaft (Germany), the Ministère de 
l’Economie (Luxembourg) and some contacts in the electric power industry in Switzerland. In this 
report these institutions have been called the “collaborating entities”. 
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B. Tariff structure. 

The structure of the transmission tariff comprises several aspects: the format of the 
charges that are included in the tariff (e.g. fixed charges, capacity component and 
energy component), the level of geographical differentiation of the tariffs (nodal, 
zonal or uniform) and the level of time differentiation (e.g. hourly, daily, seasonal, 
etc.).  

The split between the capacity and the energy components of the transmission 
tariff in the different countries is very diverse. However, in most countries the 
percentage of the energy-based charges is close to 50% of the total charge.  

Differentiation in the transmission charges because of the geographical location in 
the network is not a common practice in the considered countries. However a few 
countries use zonal or even nodal differentiation in the energy charges to include 
the effect of losses and in the capacity payments in order to send long-term 
economic signals for efficient location.  

Time differentiation is used in almost all of the considered countries, but the 
specific implementation varies widely. However, the quantitative effect of time 
differentiation happens to be similar in the different countries. Therefore, this 
feature is not considered to contribute in a significant way to the differences in the 
values of the tariffs among the countries.  

C. Allocation to consumers and producers. 

There are only two countries with a charge to producers higher than 30% of the 
total transmission tariff. Harmonization of this feature, then, seems to be closer 
than for other characteristics of the transmission tariffs, where diversity is 
stronger.  

D. Quantitative comparison of the tariffs. 

Numerical values of the transmission tariffs in 14 countries (there are no available 
unbundled transmission tariffs in Greece, Luxembourg and Switzerland) have been 
obtained for several representative case examples, where both the generation and 
the consumer charges have been considered. In order to be able to establish 
meaningful comparisons, suitable modifications have been made so that each one of 
the tariffs includes the same components of cost: network infrastructure, operation 
and maintenance, system operation, administrative costs, losses, ancillary services 
and congestion management.  

In some countries “access tariffs” are used instead of transmission tariffs. Access 
tariffs include non-transmission related regulatory charges, such as generation 
stranded costs or promotion of renewable generation. This study has tried to 
restrict the comparison to transmission tariffs strictly, but the identification of the 
pure transmission component has not been always possible.  

Based on the numerical results that have been obtained, the 14 countries may be 
roughly classified into three groups: 
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 Low tariff countries: Sweden, Finland, The Netherlands, Norway and Germany 

form this group (ordered from lower to higher tariffs), with an average 
transmission charge of about 4 €/MWh.  

 Medium tariff countries: Denmark, Ireland, Austria, Italy, Portugal, England 
and Wales, France and Belgium form this group (again, ordered from lower to 
higher tariffs), with an average transmission charge of 7.5 €/MWh.  

 High tariff countries: Spain is the only member of this group. With all the 
existing information on the Spanish network access tariff it is impossible to 
clearly separate the regulatory charges from the strict transmission charges. 
Application of some public administrative coefficients that are only meant for 
economic settlement purposes would result in values of the order of 10 €/MWh. 
However, the average cost of transmission (obtained by simply dividing the 
authorized total transmission revenues by the total electricity consumption) in 
Spain is about 4 €/MWh, and the transmission tariff for eligible consumers 
(which are typically connected to higher voltage levels) should be even lower. 
This would place Spain in the low tariff group.  

It must be noticed, however, that total network tariffs comprise distribution plus 
transmission charges. A joint comparison of transmission and distribution tariffs is 
complicated by the fact that some countries do not have uniform national 
distribution tariffs, which depend on the individual distribution utilities. The 
average value of distribution tariffs in the considered countries for some selected 
representative case examples is of the following order of magnitude (the values 
include the transmission component): 

  5.5 €/MWh in case example A and 7.9 €/MWh in case example B, for consumers 
connected at the 110 kV voltage level, with individual values ranging from 2.9 
€/MWh (Norway in case example A) to 13.6 €/MWh (Germany in case example 
B).  

 11.2 €/MWh in case example B and 12.9 €/MWh in case example C, for 
consumers connected at the 50 kV voltage level, with individual values ranging 
from 5.1 €/MWh (Norway in case example B) to 24.6 €/MWh (Germany in case 
example C).  

 15.7 €/MWh in case example B and 17.4 €/MWh in case example C, for 
consumers connected at the 15 kV voltage level, with individual values ranging 
from 9.8 €/MWh (Norway in case example B) to 24.6 €/MWh (Germany in case 
example C). 

It has been observed that countries with low or high transmission tariffs do not 
necessarily correspond to countries with low or high distribution tariffs, 
respectively. Actually the correlation is very weak. The discrepancy is most notable 
with Germany, with comparatively much higher distribution tariffs and also, but 
moderately, with The Netherlands, Austria and Norway. The opposite happens to 
Spain, with comparatively lower distribution tariffs.  
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Tariff analysis. 

The purpose of the second part of the study was to identify explanatory factors that 
could justify the differences between the values of the tariffs that have been 
obtained. The complete description of the analysis is provided in chapter 4 of the 
report and a detailed summary can be found in section 5.2. 

Instead of trying to examine directly the relationship between the transmission 
tariffs and the potential explanatory factors, the following approach has been 
adopted (the figure represents the different steps that have been employed): 

 In a first step, step 0-1, correlations have been sought between the volume of 
physical transmission assets in each country (km of transmission lines, 
basically) and potential explanatory factors such as extension of the country, 
electricity consumption, the transits that the country withstands, or 
consumption per capita, among others.  

 In a second step, step 1→2, the report has examined the correlation between 
the volume of physical transmission assets and the authorized costs that are 
taken into account when computing the transmission tariff of each country, as 
well as the regulatory measures that may have a significant impact on this 
correlation.  

 Finally, in a third step, step 2→3, it has been analyzed the existing relation 
between the actual transmission tariffs and the authorized transmission 
network costs, where regulatory measures also take an important role, namely, 
criteria for cost allocation between eligible and non-eligible consumers or 
between generators and consumers.  

 

Explanatory
factors

Volume of
transmission

assets

Transmission
Network

Costs

Transmission
Tariffs

Step 1 3

0 1 2 3
Step 0 1 Step 1 2 Step 2 3

 
Step-wise approach to the explanatory analysis 

 

This approach has tried to identify the major drivers resulting in quantitative 
differences among the tariffs in the different countries, separating those coming 
from objective physical factors (e.g. consumption density) from others resulting 
from regulatory measures (e.g. the procedure used to compute the asset base for 
remuneration of the capital costs of transmission). Limitations in the availability of 
data, in particular regarding the costs of the different transmission networks, have 
implied that steps 1→2 and 2→3 have had to be performed in an incomplete form. 
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Therefore, in order to obtain supplementary information, a combined step 1→3  
encompassing these two last steps has also been examined.  

 

The first correlation analysis (step 0-1). 

The correlation analyses that have been performed show that the volume of physical 
transmission assets in most countries can be satisfactorily explained by a reduced 
number of basic explanatory factors: the total electricity consumption C (in TWh), 
the size (area) A of the country in square kilometers and the consumption per capita 
C/H in TWh per inhabitant. This result indicates that transmission planning 
practices in the different countries follow a similar pattern and are driven by the 
same basic considerations. The correlation analysis also established that several 
factors had no significant explanatory capacity: the volume of cross-border transits, 
the volume of import or export flows and some measure of the geographical 
insularity of the country. The corresponding nonlinear mathematical expression 
relating the volume of assets with these three basic explanatory factors is:  

 

 0.2594
0.6722 0.6136216.9 CKm of lines A C

H

−
 = ⋅ ⋅ ⋅ 
 

  

 

However, the results of the correlation also indicate that additional factors are 
needed to explain the significant deviations of some countries from the general 
pattern. The correlation model tends to provide worse approximations for the 
countries with smaller networks. Among the potential explanatory factors not 
included in the numerical correlation analysis, the transmission substitution effect 
of the sub-transmission network, -in those countries where this network has, partly 
or totally, a transmission function-, appears to be of significance. Note that this 
factor is very much related to the administrative definition of the transmission 
network itself. Other potential explanatory factors, such as the geographical 
imbalance between generation and demand appear to be of lesser importance.  

 

The correlation analysis for the combined step (step 1→3 ). 

An attempt has been made to examine the combined step 1→3, given that the set of 
data to study the individual steps 1→2 and 2→3 was very incomplete. Note that it 
is reasonable to hypothesize that the relationship that is represented by the 
combined step 1→3, -namely, the relationship between the physical volume of 
transmission assets and the value of the transmission tariffs-, is linear in a first 
approximation. In principle, the existing volume of transmission assets for each 
country must be in direct proportion with the annual transmission costs (where 
only infrastructure-related costs are considered). And note also that a simple 
division of the annual transmission costs of a country by its global annual 
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electricity consumption should provide a rough estimate of the average monomial 
transmission charge (€/kWh)2.  

However, the results of the numerical analysis show that there is a very poor 
correlation between the actual values of the physical volumes of transmission assets 
and the transmission tariffs. This indicates the existence of unidentified explanatory 
factors that significantly affect the relationship between these two magnitudes. 
Therefore, despite the lack of a more complete set of data, the investigation of the 
unidentified explanatory factors requires the examination of the simpler steps 1→2 
and 2→3. The interest in investigating steps 1→2 and 2→3 individually is to find 
out whether the causes for the poor correlation in step 1→3 between the volume of 
transmission assets and the final tariffs is due to the determination of the revenue 
requirements of transmission or to the design of the tariffs or both.  

 

The second correlation analysis (step 1→2). 

This second correlation, step 1→2, investigates the relationship between the 
volume of physical transmission assets (normalized kilometers) and the authorized 
transmission revenue for each country3 This relationship can be hypothesized to be 
a linear function.  

The correlation results that have been obtained with the available data are better 
than the results that were obtained for step 1→3, but the correlation is still poor. 
Reflection on these results and the answers to the questionnaires indicate that the 
missing explanatory factors must be of a regulatory nature. For the same volume of 
physical assets, the differences in the procedures of determination of the regulated 
authorized revenues for the transmission companies may result in widely different 
transmission costs. The critical factor here, as the limited financial analysis that 
has been performed shows, is the determination of the regulated asset base 
corresponding to the existing transmission facilities. Therefore an additional valid 
explanatory factor has been identified. While the correlation between the volumes 
of physical assets and the regulated asset bases of the companies was very poor, 
the transmission costs were closely proportional to the values of the regulated asset 
bases. Therefore the problem lies in the diversity of methods and historical practices 
for determination of the transmission asset bases.  

 

 

 
2 The hypothesis of the linear relationship ignores several factors of diverse importance. The per unit 
construction and operation costs of transmission assets must be assumed to be uniform throughout 
Europe. All transmission costs different from infrastructure directly related costs have been ignored. 
All kWh of consumption within a country have been assumed to incur into the same transmission 
costs. 

3 Note that this transmission cost includes in all cases other components besides network 
infrastructure costs, such as losses, congestions or ancillary services, as it was impossible to separate 
these costs from network costs in some of the countries. This will add noise to the correlation.  
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    Explanatory Factors

     Volume of Transmission Assets

      Transmission Network Costs

      Transmission Tariffs

To identify the basic drivers of the volume of
transmission facilities

0 1

Objective

0

1

2

3

1 2

2 3

Area, Consumption and Consumption per Capita are the
selected drivers

Results

To examine the relationship between the volumes of physical
transmission facilities and the regulated transmission costs

Objective

The method of establishing the value of the transmission asset
base critically determines the transmission network costs

Results

To study the relationship between the total transmission
network costs and the transmission tariffs

Objective

The poor correlation shows the diversity in practices of
tariff design

Results

 
Figure 1: Tariff Analysis: Objectives and Results 
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The third correlation analysis (step 2→3). 

The third correlation, step 2→3, examines the relationship between the regulated 
transmission revenues divided by the total electricity consumption in a country and 
the level of the transmission tariffs for the eligible customers. In this case it is also 
assumed that the relationship between these two magnitudes is linear.  

This correlation, which in principle should not present significant deviations, is by 
far not as good as expected. It is interesting to note that most of the actual 
transmission tariffs are above the average transmission costs in the respective 
countries. Here the large and unexplained deviations can only be caused by 
different practices in tariff design, such as the application of different criteria 
for transmission cost assignment between different categories of consumers. With 
the information that is available in most countries it is not possible to investigate 
the specific methods that are used by each regulator to determine the network 
tariffs for each category of network users. 

 

In conclusion, the results of the correlation analyses and the information that has 
been obtained from the answers to the questionnaires indicate that (see Figure 1):  

 The volumes of physical transmission facilities in the considered countries can 
be reasonably explained (step 0-1) for the most part by three basic driving 
factors: area, electricity consumption and consumption per capita. However, 
some significant unexplained deviations remain, in particular for countries of 
comparatively small size.  

 It has been identified that the significant deviations in the supposedly close 
relationship between the volumes of physical transmission facilities and the 
regulated transmission revenues (step 1-2) are mostly caused by the diversity 
in the regulatory practices for determination of the regulated asset base for the 
transmission network in each country.  

 Moreover, the lack of correspondence between the regulated transmission 
revenues per unit of electricity consumption and the actual transmission tariffs 
can be only explained by the use of different practices in network tariff design, 
such as the application of different criteria for transmission cost assignment to 
different categories of network users.  

 

Regulatory implications 

The results of the present study have regulatory implications in two different 
areas. The first one is the harmonization of European transmission tariffs in the 
context of the process of perfecting the Internal Electricity Market. The second one 
is the effect that some of the conclusions of this report may have on some of the 
methods of cross-border tarification that have been considered within the Florence 
Regulatory Forum.  
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Harmonization of transmission tariffs 

 The level of the transmission tariffs should not be harmonized. In the 
first place, this study shows that there are objective factors that determine that 
the transmission tariffs should have significantly different values in the various 
countries. Moreover, it has been detected that a significant part of the 
differences between the tariffs may be due to a combination of diverse 
regulatory factors (in particular, the method of valuation of the transmission 
asset base and the procedure of allocation of transmission charges to the 
different classes of network users), whose harmonization appears to be an 
extraordinarily difficult task. This recommendation does not preclude a long-
term goal of a pan-European transmission network tarification scheme for the 
Internal Electricity Market, but this does not appear to be a feasible proposal in 
the short or medium term. 

 Some aspects of harmonization of the structure of the tariffs should 
not pose major problems. The review of the existing transmission tariffs has 
shown that most countries charge mainly to consumers. Time 
differentiation does not seem to pose a significant problem. Although the 
breakdown of the tariffs into fixed, energy and capacity charges shows much 
diversity, the only part that can create significant distortions in the wholesale 
market is the volume of charges to generators, and specifically only the energy 
component of the tariff (as this part creates direct distortions in the short term 
market). The market distortions can be eliminated or minimized by setting the 
transmission charges of generators to zero or to some low number and/or 
avoiding energy charges to generators as much as possible.  

 

Cross-border tarification 

 Given the diversity of regulatory practices and the economic interests involved, 
it seems difficult that an agreement could be reached on some objective 
regulatory criteria, -which could be accepted by all countries-, so that they could 
be used to determine the authorized revenues of any transmission company in 
the future. However, the importance of these regulatory practices on the final 
value of the transmission tariffs has been clearly shown. Under these 
conditions, it is difficult to justify the use of the current values of the authorized 
costs of these networks in the computation of payments, -the inter-TSO 
payments-, among the European transmission system operators.  

 Large fractions of the total value of the transmission tariffs in the different 
countries remain unexplained after the present study. The deviations with 
respect to predicted values appear to be related to the diversity of regulatory 
practices that affect the determination of the tariffs. Under these conditions, 
the amount of effort that should be devoted to the computation of accurate long-
term network location signals in the territory covered by the EU Internal 
Electricity Market should be commensurate with the existence, size and nature 
of these deviations.  
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1  Introduction 

Motivation 

This project on benchmarking of electricity transmission tariffs must be understood 
within the context of the global effort that is taking place, in the European Union 
(EU) and at different fronts, with the purpose of achieving a workable and efficient 
Internal Electricity Market. In particular, the topic addressed in this project is 
essential for the task of cross-border tarification.  

The global objective of the Florence process4 is to contribute to the creation of a 
true internal European electricity market without obstacles to cross-border trade. 
In particular, the Florence process has the objective of reaching a basic consensus 
among all the concerned parties regarding the methodology to be used in cross-
border tarification. The main elements of this methodology that have been 
identified so far are:  

 The use of the access charges G (for generators) and L (for loads) at 
national or transmission system operator5 level as the basic access charge to the 
complete EU network.  

 Some compensatory mechanisms among TSOs, because of the additional 
costs they incur as a result of hosting transits and the need to provide 
appropriate locational signals. The net outcome of these economic 
compensations for each individual system must be used to modify the 
corresponding access charges.  

A successful implementation of this methodology must be supported by some 
parallel efforts: 

 An improved understanding of the transmission tariffs in each country, 
in order to make costs and prices more transparent for the broader public, as 
requested by the representative of the European Parliament at the 6th Florence 
Forum in November 2000. This is particularly important now, where the 
national access charges G and L will basically constitute the access charge to 
the entire European network.  

 
4 The European Electricity Regulatory Forum is convened by the European Commission twice a year 
in the city of Florence. The participants of the Forum are the European Commission (DG TREN), 
representatives of the EU Presidency and the Parliament, national regulatory authorities, Member 
States, transmission system operators, as well as representatives of producers, consumers, traders 
and power exchanges. The objective of the Florence process is to contribute to the creation of the rules 
of the Internal Electricity Market of the EU by producing proposals and achieving consensus on 
implementation guidelines and procedures among the different market actors and institutions.  

5 This study includes all countries participating in the Florence Forum and which constitute the 
European Internal Electricity Market, namely, the 15 countries of the European Union plus Norway 
and Switzerland. Some countries have several transmission system operators (Germany has 6, 
Switzerland has 5, Denmark has 2 and Austria has 2), which may apply different network tariffs 
within their territories.  
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 Harmonization of the G and L charges at national level so that economic 

distortions, –both in the functioning of the short-term markets and in sending 
economic signals for location of new facilities–, are kept to a minimum. The 
level of effort in designing and implementing efficient location network signals 
in Europe must be consistent with the level of harmonization of the G and L 
charges that is feasible to achieve in practice. 

 Preparation of a sound basis of information and criteria so that any 
economic compensations among TSOs may be properly evaluated. Any 
economic compensations of transmission costs must be supported by sound and 
compatible accounting practices, equivalent network definitions, and 
comparable procedures of determination of transmission costs. 

 

This report tries to contribute to a better understanding of the present 
transmission tariffs for generators and eligible consumers in the countries 
participating in the EU Internal Electricity Market. This effort is an essential 
building block for the success of any proposed scheme of cross-border tarification 
and for the accompanying tariff harmonization process.  

The scope of this report is not the complete network, but only transmission. Large 
generators are typically connected to the transmission network, but most eligible 
consumers are connected to distribution networks of various voltages. As the 
present study only concerns transmission, in principle distribution charges have 
been ignored and the transmission tariffs have been computed as if the network 
users were directly connected to the transmission network. Besides, all efforts have 
been made to exclude any non-network related charges, -regulatory charges of 
different nature, such as generation stranded costs or subsidies to renewable 
energy sources-, that may appear in the transmission tariffs in some countries. 

However, in order to obtain a better perspective of the quantitative significance of 
transmission tariffs within the complete network access tariffs for eligible 
consumers, a parallel effort has been performed in order to collect some 
information on distribution tariffs of some representative utilities in the same 
countries. This information includes a basic description of the structure of the 
tariffs and their numerical values for the same case examples that were considered 
for transmission. 

Methodological approach. 

The present report has the objective of describing and establishing quantitative 
and qualitative comparisons among the transmission tariffs, for generators and 
eligible consumers, that are being currently applied in the countries that will 
actively participate in the European Internal Electricity Market, namely, the EU 
countries plus Norway and Switzerland. On one hand, the main characteristics of 
the tariffs of each country will be compared: the structure of the tariffs, the time 
differentiation, the allocation to the different network users and the cost items that 
are included in the tariff. On the other hand, the numerical values of the 
transmission tariff of each country will be obtained for a sample of representative 
cases, thus allowing a quantitative comparison of the national transmission 
charges. A computer model that permits the calculation of the value of the 
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transmission tariff of each country for any desired definition of network user has 
been developed as one of the tasks of the project.  

In addition, the report also has the objective of contributing to understand the 
reasons for the differences in transmission tariffs among the different countries. 
Ideally this means to establish a relationship between a set of objective factors or 
“transmission tariff drivers”, such as the service area, the global electricity 
consumption, the consumption per capita, the quality of service or the unbalance 
between generation and load and the value of the transmission tariff for the 
countries in the study. For this purpose, conceptually the report has adopted the 
following approach:  

 In a first step, correlations are sought between the volume of physical 
transmission assets in each country (km of transmission lines, basically) and 
explanatory factors such as extension of the country, electricity consumption, 
the transits that the country withstands, or consumption per capita. 

 In a second step, the report examines the correlation between the volume of 
physical transmission assets and the authorized revenues (i.e. 
transmission costs) that are taken into account when computing the 
transmission tariff of each country, as well as the regulatory measures that 
may have a significant impact on this correlation.  

 Finally, in a third step, it is analyzed the existing relation between the actual 
tariffs and the authorized revenues (transmission costs), where regulatory 
measures also take an important role, namely, criteria for cost allocation 
between eligible and non-eligible consumers or between generators and 
consumers.  

This approach is intended to identify the major drivers resulting in quantitative 
differences among the tariffs in the different countries, separating those coming 
from objective physical factors (e.g. consumption density) from others resulting from 
regulatory measures.  

Limitations in the availability of data, in particular regarding the costs of the 
different transmission networks, have required that steps two and three had to be 
performed in an incomplete form. A single step encompassing these two has been 
also analyzed.  

 

Contents of the report 

After this first introductory chapter, Chapter 2 of the report presents the sources of 
information on transmission tariffs that have been used in this project. Chapter 3 
contains the tariff description, mostly for transmission but also for distribution 
tariffs. Chapter 4 is devoted to the analysis of the physical, economic and 
regulatory driving factors behind the transmission tariffs. The document ends with 
a chapter of conclusions. The report also includes three appendices containing the 
questionnaires that have been used, a recompilation of the answers that have been 
received and the description of the computer program that has been elaborated to 
compute the transmission tariffs. 
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2 Sources of information 

Four main sources of information have been used in the realization of this study: 

 The transmission and distribution tariff rules of each Member State.  

 The CEER report “Report on the Harmonization of Charges to Access the 
Essential Transport Facilities between Generators and Load”, September 
20006. 

 The ETSO reports “Identification of the Horizontal Network and Cost Related 
Infrastructure and Losses”, March 20007 and “Snapshot on Transmission 
Pricing in Europe (1999)”, June 20008. 

 Two “ad-hoc” questionnaires designed by the authors of this report and 
answered by experts of each country. One of them addresses transmission 
tariffs and the other one distribution tariffs.  

The rules establishing the network tariffs within each country constitute a major 
piece of information for this study and they were obtained through the European 
Commission. 

Two previous and recent documents on transmission tariffs have served as the 
starting point for the study. The first one has been prepared by the Working Group 
on Harmonization of the Council of European Energy Regulators (CEER) and the 
second one by the Task Force on Benchmarking of the European Transmission 
System Operators (ETSO).  

These two reports have been mainly oriented to the description of the tariffs, and 
they are very similar in their contents. The CEER document [CEER, 2000] is 
basically the recompilation of the answers to a questionnaire that was sent by the 
Harmonization Working Group of CEER to all existing European Regulatory 
Commissions (of Belgium, Finland, France, Great Britain, Italy, The Netherlands, 
Norway, Portugal, Republic of Ireland, Spain and Sweden) during the first half of 
2000. The questionnaire was resent during the course of this report to some 
countries without a regulatory commission when the questionnaire was sent by 
CEER. The questionnaire (replicated in Appendix 1) contains a set of 15 questions 
about the physical description of each country’s transmission network (number of 
lines, length, definition of transmission network, etc.), the transmission network 
tariffs structure, their average value, the role of the regulator, and so on. In  
Appendix 1 the answers of the regulators can be found. Not all questions were 
responded by all regulators.  

 
6 [CEER, 2000] 

7 [ETSOa, 2000] 

8 [ETSOb, 2000] 



 

26     Sources of information  

 

                                                

The ETSO report [ETSOb, 2000] is a more elaborated document. It describes the 
transmission tariff of 10 European countries (Finland, France, Germany, Great 
Britain, Italy, The Netherlands, Norway, Portugal, Spain and Sweden). It includes 
three case examples (of typical eligible consumers) that allow one to compare in a 
very straightforward way the transmission tariff of all these countries. The 
document also answers, basically, the same questions as in [CEER, 1999] plus one 
more about the transmission services remuneration components. There is a second 
ETSO report, [ETSOa, 2000] which was prepared during the phase of preliminary  
implementation of a transitory cross-border tarification scheme in the Florence 
process and which contains information about the cost and length of the Horizontal 
Network provided by each country9. 

The information contained in these two reports was not enough for the needs of the 
present study. In the first place, the present report is addressed to the analysis of 
17 countries instead of only 12 or 10. Also, some relevant regulatory aspects 
concerning transmission costs and tariffs were missing. Because of these reasons, it 
was necessary to obtain additional information. This is why another questionnaire, 
containing specific regulatory questions, was developed and sent to all countries10. 
Besides, the CEER and the ETSO questionnaires were mailed to the countries that 
were not included in one or the other of the previously mentioned reports. These 
countries were Austria, Germany, Greece, Luxembourg and Switzerland. Later, at 
the request of the EU Commission, another questionnaire concerning distribution 
tariffs was sent to the same 17 countries. All answers were received between 
September 2000 and March 2001. 

In addition to the previously mentioned main sources, other reports and documents 
were employed during the preparation of this report. General data were obtained 
from Eurostat. In particular the following reports: “Europe in Figures”, 2000-11-14 
and “Eurostat yearbook, 1988-1998 data”. Financial information was obtained from 
the annual reports of some of the transmission companies.  

The complete set of questionnaires can be found in Appendix 1. 

 

 
9 The Horizontal Network is that part of the transmission network of a system that is significantly 
used by cross-border transits. The HN may coincide with the complete transmission network of the 
system. The cost of the Horizontal Network is not exactly the information that is needed for this 
study, because the HN may not include all the transmission network assets. Given the scarcity of 
information on costs, the cost data of the HN may be used when no better source is available.  

10 More specifically, the questionnaire was sent to the Regulatory Commissions of Belgium, Denmark, 
England & Wales, Finland, France, Greece, Ireland, Italy, The Netherlands, Norway, Portugal, Spain 
and Sweden. Besides, the questionnaire was sent also to Bundesministerium für Wirtschaft und 
Arbeit (Austria), DVG Deutsche Verbundgesellschaft (Germany), the Ministère de l’Economie 
(Luxembourg) and some contacts in the electric power industry in Switzerland. From now on in this 
report these institutions will be called the “collaborating entities”.  
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3 Tariff description 

This chapter reviews and describes the unbundled transmission access tariffs in 
the considered countries for eligible customers and for producers. Some qualitative 
and quantitative information on distribution tariffs is also provided.  

In section 3.1, the numerical results for the three proposed case examples are 
presented. These results have been obtained with the Excel application that has 
been developed in this project. This computer model, whose detailed explanation 
can be found in appendix 2, permits the calculation of the transmission tariff in 
every country11 included in this study. The numerical results that have been 
obtained with the aforementioned application have been sent to the corresponding 
collaborating entities for verification. These numerical results are analyzed in 
chapter 4 in order to look for an interpretation of the results that have been 
obtained. 

In section 3.2, the main qualitative differences in the structures of the European 
transmission tariffs are described and analyzed. A careful examination of these 
structural differences is very important in order to assess the feasibility of a 
hypothetical transmission tariff harmonization. A certain level of harmonization is 
necessary for a correct functioning of the Internal Electricity Market (IEM) in the 
European Union. Although quantitative differences in transmission tariffs, that 
may be justifiable, may prevent the existence of a unique transmission tariff for the 
whole IEM, it is desirable to have at least a harmonized tariff structure in Europe. 
For this purpose, it is convenient to analyze the degree of dispersion in the 
transmission tariff structures in order to know how difficult the process of 
harmonization might be. 

In section 3.3, access tariffs at distribution level are briefly analyzed. The main 
purpose of this examination is to try to establish comparisons between access 
tariffs at distribution and transmission levels. 

 

3.1 Case Examples 

In the questionnaire that has been sent during the course of this project, it was 
requested to provide the numerical value of the annual transmission charge for 
production and consumption that must be applied, according to the existing 
regulation, in each one of the case examples that are defined below. The 
transmission charges had to be provided according to the following instructions:  

 
11 Except for the countries that do not have an unbundled Transmission Tariff, namely, Greece, 
Luxembourg and Switzerland 
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 Include system services and losses in the total value. Therefore, if these costs 
are not included in the transmission tariff, they should be added to the existing 
transmission tariff value. 

 Assume that all the consumers and producers described below are connected to 
the EHV transmission network (220 kV or higher)12.  

 Break down the charge into: a) a fixed component (€/year), b) a capacity 
component (€/kW/year) and c) an energy component (€/MWh).  

 In case that the charges have any geographical (locational) differentiation, 
provide the charge for: a) the most expensive zone; b) the least expensive zone; 
c) a typical intermediate value.  

 In case of existence of some kind of distance related charges, provide the tariff 
for: 

 A consumer/generator buying/selling electricity from/to a distance of 30 km. 

 A consumer/generator buying/selling electricity from/to a distance of 400 
km. 

Three kinds of customers have been defined. These customers have different load 
profiles, as specified below. Also provide the transmission tariff for a generator that 
follows exactly these three load profiles. 

Case A 

Flat consumption of 7 MW for the 8760 hours of the year. 

Case B 

A typical factory, consuming a constant load of 15 MW during 16 hours (from 8 h to 
24 h) in working days, and no load in weekends (approximately 4200 hours per 
year). 

Case C 

A shopping center, with a constant load of 5 MW from Monday to Saturday 12 
hours a day (from 10 h to 22 h) and no load the rest of the time (approximately 
3760h per year).  

3.1.1 Results of the case examples 

The values of the transmission tariffs obtained for each country and for these case 
examples with the Excel application described in appendix 2, have been sent to all 
the collaborating entities for verification. The numerical results of the total 
charge13 for each example, in €/MWh, are displayed in Table 1.  

 
12 In some countries, like Sweden and Netherlands, it is not possible to be connected to the EHV 
network, but this does not matter for the purposes of this study, which is to analyze and compare the 
transmission component of the network access tariffs Actually, most eligible consumers are not 
directly connected to the transmission network.  

13 i.e. the charge for consumption plus the charge for production. 
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 Case A 

8760 h 
Tariff 

(€/MWh) 

Case B 

4200 h 
Tariff 

(€/MWh) 

Case C 

3760 h 
Tariff 

(€/MWh) 

Austria 6.11 7.13 7.34 
Belgium 5.70 8.84 9.54 
Denmark (East) 8.12 10.28 9.70 
Denmark (East, Without regulatory 
charges)   

4.37 6.53 5.94 

Denmark (West) 8.60 8.95 8.88 
Denmark (West, Without regulatory 
charges) 

4.84 5.20 5.12 

England & Wales 4.96 8.09 8.75 
Finland 3.01 3.72 3.60 
France 5.85 8.32 8.87 
Germany14 5.88 7.80 8.26 
Germany (Without regulatory charges) 3.28 5.20 5.66 
Greece    
Ireland 5.18 6.63 6.94 
Italy 9.80 13.86 14.61 
Italy (Without regulatory charges) 5.63 7.82 8.18 
Luxembourg    
Netherlands 5.75 6.42 6.99 
Netherlands (Without regulatory charges) 3.55 4.22 4.79 
Norway 2.30 4.38 4.82 
Portugal1516 5.51 7.98 8.50 
Spain 9.08 12.90 13.62 
Spain (after application of publicly 
available coefficients to remove regulatory 
charges17) 

7.32 10.36 10.93 

Sweden 1.99 2.97 3.09 

                                                 
14 The values of transmission tariffs in Germany show a large variation among the different TSOs, 
ranging from 3.1 to 9.5 €/MWh. Representative intermediate values have been selected here.  

15 Extra costs associated to promotion of renewables and cogenerators, which amount to 
approximately 0.3 €/MWh, are included.  

16 Portuguese Regulator corrected these values after finish this report. The valid figures follow: 5.48 
(Case A), 7.88 (Case B) and 7.46 (Case C) 

17 These administrative coefficients are only used for economic settlement purposes and they grossly 
underestimate the regulatory component in the network access charges. See the discussion on the 
Spanish case in this section and the detailed information that is provided in appendix 3.  
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 Case A 

8760 h 
Tariff 

(€/MWh) 

Case B 

4200 h 
Tariff 

(€/MWh) 

Case C 

3760 h 
Tariff 

(€/MWh) 

Switzerland   - 
Table 1: Results of the case examples 

In those countries where transmission tariffs have geographical differentiation, the 
charge has been computed for a representative(i.e., as close as possible to an 
“average” position) node of the system. 

In order to be able to establish meaningful comparisons between the values in the 
table, suitable modifications have been made when required so that each one of the 
tariffs includes the same components of cost: network infrastructure, operation and 
maintenance, system operation, administrative costs, losses, ancillary services and 
congestion management. No results have been displayed for Greece, Luxembourg 
and Switzerland, since these countries still do not have an unbundled transmission 
tariff.  

“Access tariffs” are used instead of transmission tariffs in Denmark, Germany, 
Italy, The Netherlands, Portugal and Spain. Access tariffs include non-
transmission related regulatory charges, such as generation stranded costs or 
promotion of renewable generation. Table 1 presents the normalized transmission 
access tariffs with and without regulatory charges. This study has tried to restrict 
the comparison to only transmission tariffs as much as possible, but the 
identification of the pure transmission component has not been always possible.  
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Figure 2: Total transmission tariff values 
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This is the case of the Spanish network access tariff. It happens that in all the 
available information on this tariff there is no clear indication on how to separate 
the regulatory charges from the pure transmission charges. Application of some 
publicly available administrative coefficients that are only meant for economic 
settlement purposes would result in values of the order of 10 €/MWh. However, the 
average cost of transmission (obtained by simply dividing the authorized total 
transmission revenues by the total electricity consumption) in Spain is 4 €/MWh, 
and the transmission tariff for eligible consumers (which are typically connected to 
high voltage levels) should be lower than that.  

 

In Figure 2 the values of Table 1 (after removal of the regulatory charges, in the 
cases of Denmark, Germany, Italy, The Netherlands and Spain) are graphically 
represented18. 

The numerical values of the charges in all countries (except for Denmark) follow 
the same order regarding the three case examples: the charge for case A is the 
lowest, next is case B and the highest value corresponds to case C. However, the 
ratios between these three charges in the different countries are not the same. 
Otherwise, the effect of time differentiation and the capacity charge19 would be 
equivalent for all of them. To investigate if these ratios are similar, the partial 
correlation graphs are displayed. These graphs, see Figure 3, Figure 4 and Figure 
520, show the relationships between the results of pairs of case examples, i.e. 8,760 
hours Tariff vs 4,200 hours Tariff, 8,760 hours Tariff vs 3,760 hours Tariff and 
4,200 hours Tariff vs 3,760 hours Tariff.  

                                                 
18 See the discussion on the Spanish case in this section and the detailed information that is provided 
in appendix 3. 

19 Differences in the capacity charge result in similar effects to time differentiation in the energy 
charge, i.e. higher charges to consumption during peak hours. In the case examples this effect 
becomes apparent in the higher charges in cases B and C. 

20 Eurostat codes for countries: Austria (A), Belgium(B), Denmark (DK), Finland (FIN), France (F), 
Germany (D), Greece (EL), Ireland (IRL), Italy (I), Luxembourg (L), Netherlands (NL), Norway (NO), 
Portugal (P), Spain (E), Sweden (S), Switzerland (CH). For England and Wales, it has been used the 
code E&W. 
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Figure 3: Tariff in example A vs tariff in example B 

 

Tariff in example C (€/MWh)
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Figure 4: Tariff in example A vs tariff in example C 
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Tariff in example C (€/MWh)
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Figure 5: Tariff in example B vs tariff in example C 

These three graphs show that there is a good correlation among the case examples 
in all countries. The relationship between the tariffs for cases B and C is 
particularly close, as their load profiles are very similar. Although the relationship 
for the other two case examples is not as good, it can be stated that the effect of 
time differentiation on the considered European tariffs is similar for most of the 
countries. Indeed, the differences that appear in some countries can be better 
explained by looking at their tariff structures.  

For instance, in Austria and the Netherlands there is no time differentiation in the 
energy part. Therefore, the only time discrimination can be given by the capacity 
charge. As this charge in these countries is small compared to the energy charge 
(see Figure 6), the increment for the tariff in examples B and C is lower than the 
average increment in the remaining countries.  

On the contrary, in Norway, Belgium and England & Wales the capacity charge is 
much higher than the energy charge. Therefore, as in examples B and C the per 
unit energy is lower, the increment in the total charge is higher for these countries 
than the average in the remaining countries. 

Apart from the particular cases that have just been discussed, the effect of time 
differentiation on the value of the transmission tariffs is very similar in most of the 
countries. Therefore, for the sake of simplicity, from now on only example B will be 
used to perform the numerical analyses that will be needed. It must also be noticed 
that the numerical values of case example B are similar to the ones reported in 
[ETSOb,2000]. 

Based on the numerical results that have been obtained with the three case 
examples, the 14 countries for which transmission tariffs are available can be 
roughly classified into three groups: 
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 Low tariff countries: Sweden, Finland, The Netherlands, Norway and Germany 

form this group (ordered from lower to higher tariffs). The average transmission 
charge in case example B for countries of this group is about 4 €/MWh.  

 Medium tariff countries: Denmark21, Ireland, Austria, Italy, Portugal, England 
and Wales, France and Belgium form this group (again, ordered from lower to 
higher tariffs), with an average transmission charge of 7.5 €/MWh. The tariffs 
range from about 6.5 €/MWh in Denmark to 8.8 €/MWh in Belgium for the case 
example B 

 High tariff countries: Spain is the only member of this group, with a value of 
10.36 €/MWh for the case example B. It has been explained before that one can 
reasonably estimate that 66% of the Spanish transmission access tariff for 
eligible consumers corresponds to non-transmission related regulatory charges. 
This would result in a transmission tariff for Spain of approximately 4.4 €/MWh 
for case B. This would place Spain in the low tariff group. 

Although there are large differences between countries in the values of the 
transmission charges, there can also be explanatory factors that may justify these 
differences. This is the purpose of the second part of this study, which is described 
in Chapter 4.  
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Figure 6: Split between capacity, energy and fixed charges in tariff B 

 
21 In Denmark there are two zones operated by two different TSOs. The tariff values are similar, and 
the main differences appear in the split of the charges between consumers and generators. In West 
Denmark, there is a charge for producers that amounts to, approximately, 20% of the total tariff. In 
East Denmark, there is no charge for producers at all. 
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But, previously, the tariff structure will be analyzed in section 3.2. In this analysis, 
the split between fixed charge, energy charge and capacity charge is studied, as 
well as the split between the charges to generators and the charges to consumers, 
the degree of geographical and time differentiation and the cost components 
included in the transmission tariff of each country. 
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Figure 7: Charge split between consumers 

 and generators in tariff B 
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3.2 Tariff characteristics 

In this section, regulatory charges will be discounted for the sake of harmonization. 

3.2.1 Structure of charges  

The split between fixed charges, capacity charges and energy charges in the 
different countries for the case example B is reflected in Figure 6, presented in 
previous pages. In Figure 7 the split of the charge between generators and 
consumers is represented for the case example B.  

Figure 8 depicts the breakdown of the complete transmission tariff into its various 
components: fixed charge, capacity-based charge and energy-based charge for both 
consumers and producers. Any regulatory charges have been eliminated.  
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Figure 8: Complete breakdown of the tariff for the case example B 

The values that have been used in Figure 8 are reflected in Table 2. In countries 
with geographical differentiation, the values may change depending on the node 
that is used for the tariff calculation. 
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Austria 0.0 9.0 0.0 0.0 63.9 27.1 100 

Belgium 0.0 0.0 0.0 0.2 32.0 67.8 100 

Denmark 
(East) 0.0 0.0 0.0 0.0 100.0 0.0 100 

Denmark 
(West) 0.0 20.7 0.0 0.0 79.3 0.0 100 

England & 
Wales 0 8.6 20.1 0 17.6 53.7 100 

Finland 0.0 6.5 0.0 0.0 93.5 0.0 100 

France 0.0 0.0 0.0 0.2 46.4 53.5 100 

Germany 0.0 0.0 00 0.0 19.2 80.8 100 

Ireland 0 1.9 17.0 0.0 47.2 33.9 100 

Italy 0.0 12.8 0.0 1.2 61.0 25.0 100 

Netherlands 2.1 21.1 0.0 2.1 44.1 30.6 100 

Norway 0.0 6.2 38.2 0.0 3.1 52.5 100 

Portugal 0.0 0.0 0.0 0.0 40.9 59.1 100 

Spain 0.0 0.0 0.0 0.0 71.6 28.4 100 

Sweden 0.0 14.9 21.3 0.0 40.7 23.2 100 
Table 2: Percentages of different charge components in the total tariff without 

regulatory charges in example B 

The breakdown of the tariff can be also expressed according to the value in €/MWh 
of each one of the components, as it is shown in  Figure 9 and Table 3. 

 

3.2.1.1 Capacity, energy and fixed charges to producers.  

As it can be observed in Figure 7, most of the countries charge more to 
consumption than to production. Norway, where the average charge for consumers 
and for producers is intended to be the same, is the only exception to this rule. 
Only Norway, Sweden, England, the Netherlands, West Denmark and Ireland have 
a significant charge for producers: 50%, 33%, 25%22, 25%23, 23.2%24, 20% and 18.9,  

                                                 
22 This value was given by the Irish Regulator. In the case example the value is similar: 29.8% 
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Austria 0.000 0.641 0.000 0.000 4.555 1.932 7.13 

Belgium 0.000 0.000 0.000 0.018 2.828 5.993 8.84 

Denmark 
(East) 0.000 0.000 0.000 0.000 6.526 0.000 6.53 

Denmark 
(West) 0.000 1.076 0.000 0.000 4.120 0.000 5.20 

England & 
Wales 0.000 0.695 1.625 0.000 1.423 4.343 8.09 

Finland 0.000 0.242 0.000 0.000 3.474 0.000 3.72 

France 0.000 0.000 0.000 0.017 3.858 4.449 8.32 

Germany 0.000 0.000 0.000 0.000 0.997 4.198 5.20 

Ireland 0.000 0.126 1.127 0.000 3.129 2.248 6.63 

Italy 0.000 1.001 0.000 0.094 4.771 1.955 7.82 

Netherlands 0.089 0.890 0.000 0.089 1.861 1.291 4.22 

Norway 0.000 0.271 1.672 0.000 0.136 2.299 4.38 

Portugal 0.000 0.000 0.000 0.000 3.263 4.715 7.98 

Spain 0.000 0.000 0.000 0.000 7.418 2.942 10.36 

Sweden 0.000 0.443 0.634 0.000 1.211 0.690 2.98 
Table 3: Breakdown of example B tariff in €/MWh 

respectively. It follows some other relevant information concerning the charges to 
generators: 

 In Norway, the capacity charge is implemented as a postage stamp, while the 
energy-based charge, which mainly recovers losses, is node dependent.  

 In Sweden, both the capacity charge and the energy charge are node dependent. 
These two charges respectively reflect in a simple way, the long-term and the 
short-term costs of injecting and retrieving energy to/from the network.  

 In Ireland, the capacity charge and the marginal loss factors for producers have 
different values depending on the node where the generators are located.  

                                                                                                                                            
23 The value of 25% was  given in [ETSOb,2000] for the 5000 h tariff. However, as the tariff values are 
zone-dependent in England and Wales, it is difficult to obtain a representative value for the whole 
country. For this reason, the results of the three case examples do not coincide with the results 
obtained in [ETSOb,2000].  

24 This charge is intended to be 25% of the total tariff 



 

Benchmark of Electricity Transmission Tariffs    39

   

 
 In England and Wales, there is a zone-dependent capacity-based charge for 

producers. This charge, that can be either positive or negative, is declared as 
amounting -on the average- to 25% of the tariff in [ETSOb,2000]. However, in 
the case examples that have been examined in this study it is approximately 
equal to 28.7% of the total tariff. This divergence is due to the zonal dependence 
of this charge. Therefore, although the average percentage of the capacity based 
charge is 25% of the total tariff, the percentage in each example depends on the 
zone that is elected for calculation. 

 In the Netherlands, there is a fixed charge for producers, which is 5,673 €, 
approximately 2.1% of the total tariff in the base case “B”. The energy related 
charge for producers in the Netherlands is approximately equal to 20% of the 
total tariff in the base case “B”.  

 Some other countries, namely Austria, Finland and Italy, have a small energy-
based charge for producers, around 10% of the total tariff. In Austria, this 
generator payment is due to system services, while in Finland and Italy it is 
due to losses. In Italy, this loss charge is differentiated into six zones. 

 In West Denmark there is an energy-based charge that amounts to, roughly, 
20% of the total tariff. 

 In Belgium, Eastern Denmark, France, Germany, Portugal and Spain there is 
no charge for generators at all. 
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Figure 9: Breakdown of example B tariff in €/MWh 
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To sum up, it can be stated that only in Norway, Sweden, Ireland, England, the 
Netherlands and West Denmark there is a significant transmission charge for 
producers. Sweden, Norway, Ireland and England have an important capacity-
based charge, which in the case of England is differentiated into 16 zones, and in 
the case of Sweden and Ireland is node-based. In the Netherlands, there is an 
important fixed charge for producers, which amounts to 2.1% of the total tariff, 
approximately. The energy-based charge, which is node dependent in Sweden, 
Ireland and Norway, is important in Sweden, Denmark and the Netherlands, while 
in the other cases is around 10% of the tariff. 

3.2.1.2 Capacity, energy and fixed charges to consumers. 

The charge for consumers is the main part of the total charge in most of the 
countries in the IEM. In fact, in Belgium, Eastern Denmark, France, Germany, 
Portugal and Spain, the total charge for consumers amounts to 100% of the 
transmission tariff. In addition, in Austria, Finland and Italy, this charge is about 
90% of the tariff.  

 The split between the capacity and the energy charge in consumption is very 
diverse. However, despite of this dispersion, it can be said that, as an average, 
the split is roughly in the vicinity of 50/50 % of the total consumption charge.  

 Germany25, Belgium and Portugal are the countries with the highest capacity 
charge (for consumers), which amounts to 80%, 68% and 59% of the total tariff 
respectively26, while in Austria, Spain, the Netherlands and Ireland, it is 
around 30% of the total tariff.  

 On the contrary, in Denmark and Finland, the complete transmission tariff is 
energy-based. In addition, in Sweden and Austria, the energy component is 
higher than 60% of the tariff to consumers. 

 Norway and Sweden have the same charge structure for consumers than for 
producers, based on nodal loss coefficients. The capacity charge is a postage 
stamp in Norway, while it is node-dependent in Sweden. However, in Norway, 
the charge for consumers amounts to approximately 50 while, in Sweden, this 
charge is higher (about 66% of the tariff).  

 In England, the capacity charge for consumers depends on the zone where the 
consumer is located (there are 12 zones for consumers).  

 In the remaining countries there is no geographical discrimination for 
consumption, and a uniform charge is applied in all the country nodes. 

 

A fixed annual charge per consumer is only applied in Belgium, France and The 
Netherlands. However, this payment, which is capacity and energy-independent, is 

                                                 
25 This is the case only for consumers connected directly to the EHV network. For consumers at lower 
voltage levels, the relative importance of the energy charge increases, until for household customers, 
the rates usually contain no more capacity component. 

26 The tariff in Portugal is only capacity based. The energy related part included in this study is due 
to system services and loses, which are paid on a per kWh basis. 
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only important in the case of the Netherlands, where it amounts to 5,673 €/year. In 
Belgium and France, the charges are 1,000 €/year and 808 €/year, respectively. 

 

3.2.1.3 Time differentiation 

Time differentiation has been discussed in section 3.1, where it was concluded that 
the effect of time differentiation in the energy charge and the existence of a 
capacity charge was similar in most of the considered countries. In this subsection, 
the implementation of time differentiation in the transmission tariffs is specifically 
addressed. Table 4 presents which countries make use of time differentiation, and 
specifies the scheme of application in each one of them. 

 
 Energy Part Capacity 

Part 
Remarks 

Austria   It is only applied in the Vorarlberg 
region27. This small region is 
included in the German control area 
of EnBW.  

Belgium   No time differentiation 

Denmark   Three different time periods are 
distinguished: low load, high load 
and peak load hours 

England & 
Wales 

  The capacity charge is proportional 
to the generation/load capacity 
during the triad28 

Finland   Differentiation is only applied to a 
part of the tariff, which is entirely 
energy-based. The differentiation is 
between winter weekdays and the 
rest of hours 

France   The distinction is between winter 
weekdays, winter weekends and 
nights, summer weekdays and 

                                                 
27 The Austrian Transmission system is operated and owned by 3 Austrian TSOs. The Austria and 
Tyrol regions have the same tariff structure and similar values. The Austrian region tariff has been 
used in this document. The smallest region is Vorarlberg, which is included in the German control 
area of EnBW. 

28 The BSUOS (which covers system service costs) is levied on total consumption and total generation. 
TNUOS (which covers transmission assets owner’s costs) is, for generation, levied on installed 
capacity. For half-hourly metered load the charge is levied on average demand over the three system 
peak periods (the “triad”); for non-half hourly metered load, charges are levied on total consumption. 
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 Energy Part Capacity 

Part 
Remarks 

summer weekends and nights. This 
distinction is for both the capacity29 
and the energy part 

Germany   No time differentiation 

Greece No Tariff No Tariff  

Ireland   In Ireland, there is a distinction in 
the loss payment, which is only 
applied to generators. The loss 
coefficients are calculated for day 
and night in three different periods 
of the year, namely summer, spring 
& autumn and winter.  

Italy   Differentiation is among peak, high, 
medium and low hours, and it is 
applied to the energy consumed in 
each period. It is also possible to 
contract a different capacity for each 
month. 

Luxembourg No Tariff No Tariff  

Netherlands   It is possible to contract different 
capacities for each month, which are 
used for calculating one of the 
capacity-based parts of the tariff. 
However, this differentiation is not 
too important 

Norway   There is a differentiation between 
high load and low load hours. On 
each one of these two periods, there 
are different loss coefficients and 
energy reference prices for loss 
calculation. These loss coefficients 
and reference prices are published 
every two months 

Portugal   The peak hour load is the basis for 
charging.  In winter, there are 5 
peak hours per working day, while 
in summer there are only 3. 
Therefore, it cannot be said that 
there is a real time differentiation in 
Portugal, having only this 
distinction between peak hours, 
which are differently defined for 
summer and winter, and the 
remaining hours 

                                                                                                                                            
29 For the capacity part, an expression is used to calculate an equivalent capacity that applies to the 
unitary cost per MW. For more details, see appendix 3. 



 

Benchmark of Electricity Transmission Tariffs    43

   

 
 Energy Part Capacity 

Part 
Remarks 

Spain   Six different time periods are 
defined. In each one of these 
periods, which are clustered 
according to the expected total 
demand of the system, the capacity 
and energy charges have different 
values 

Sweden   The distinction is established 
between high load (winter) 
weekdays, high load rest of hours, 
low load (summer) weekdays and 
low load rest of hours. For each one 
of these periods, there are different 
loss coefficients, and different prices 
for losses. There is no differentiation 
for the capacity charge 

Switzerland No Tariff No Tariff  
Table 4: Time differentiation in the capacity 

 and energy charges 

As it can be observed in Table 4, time differentiation is very common in the 
considered countries, both in the charges for producers and in the charges for 
consumers. Only in Austria, Belgium and Germany30 there is no time 
discrimination. In the remaining countries, time differentiation is applied in many 
diverse ways. 

To sum up, it can be said that time differentiation is a common feature of the 
transmission tariffs in almost all the considered countries. Although the practical 
implementations adopted by each country appear to differ widely, in practical and 
quantitative terms the philosophy is more or less the same in all cases.  

To conclude with time differentiation, it is important to remark again that an 
annual capacity charge also introduces some kind of time differentiation. Capacity 
charges are intended to reflect the costs of the transmission infrastructure that is 
needed for safe operation under peak load situations. Therefore, the higher is the 
capacity charge in a country, the higher is the tariff for clients that have the same 
consumption but with load profiles that are more peak coincidental. Therefore, 
capacity charges produce a similar effect to time differentiation in the energy 
component of the tariff. 

 

                                                 
30 In the case of Germany, the method of calculation of the tariff implicitly includes time 
differentiation. For more details, see appendix 3. 
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3.2.1.4 Geographical differentiation 

Table 5 shows the degree of geographical differentiation that has been adopted by 
each country in its transmission tariffs. 

 

 Nodal Zonal None Remarks 
Austria     

Belgium     

Denmark     

England & Wales    In the capacity charge 
for both consumers and 

producers 

Finland     

France     

Germany     

Greece     

Ireland    In the capacity and the 
energy (loss) charge for 

producers 

Italy    In the loss coefficients 
that are applied to 

producers 

Luxembourg     

Netherlands     

Norway    Only applied for 
marginal loss payments 

Portugal     

Spain     

Sweden    For both the capacity 
and the energy charges 

Switzerland     
Table 5. Geographical discrimination 

Only in Sweden and Norway there is a node dependent tariff for both consumers 
and producers. While in Norway this differentiation is only applied to the marginal 
loss payments, in Sweden both the capacity and the energy (loss-based) charges are 
node dependent. 

In Ireland, there is nodal differentiation in the capacity charge and in the energy 
charge for producers. No geographical differentiation is applied to consumers. 

Zonal differentiation is only applied in England & Wales and Italy. In England & 
Wales zonal differentiation is applied to the capacity charges for producers and 
consumers. There are sixteen zones for generators and twelve zones for consumers. 
In Italy zonal differentiation is only applied to the loss payments, which are only 
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applied to generators. In addition, there is a reduction of the charge if the distance 
between generation and consumption is lower than 40 km. 

In the rest of the considered countries no geographical differentiation is applied. In 
conclusion, it can be stated that geographical discrimination is not a common 
feature in the transmission tariffs of the considered countries. Only in 
Scandinavian countries, Ireland and England & Wales the effect of geographical 
discrimination is significant.  

 

3.2.1.5 Summary on the structure of the tariffs 

Although the transmission tariff structures in the considered countries exhibit 
large differences, there are several dominant guidelines that can be observed from 
a global perspective and that, in one way or another, are followed by the majority of 
the countries: 

 The charge to consumers is higher than the charge to generators in all of the 
considered countries, except for Norway. There are only two countries with a 
charge for producers higher than 30% of the total tariff, namely, Norway and 
Sweden.  

 Geographical discrimination is not commonly applied in the tariffs of the 
considered countries. Nodal discrimination is applied in the marginal loss 
payment in Sweden and Norway for both consumers and producers. In Sweden 
this nodal discrimination is also applied to the capacity charge. In Ireland, it is 
applied in the capacity charge and for loss payment, producers. In England, 
zonal differentiation is applied to the capacity charges for both consumers and 
producers. In Italy, there are six different production zones for loss payment. In 
the rest of Europe, no nodal or zonal discrimination is applied.  

 Time differentiation is used in most of the considered countries. Although the 
practical implementation varies widely, it is important to note that the 
numerical results for the different case examples show a good internal 
correlation. This means that the effect of time discrimination is roughly similar 
in all countries. 

 On the contrary, the split between the capacity and energy components of the 
transmission tariff is very diverse, with significant quantitative implications.  

 

Services-related characteristics of the tariffs 

 

3.2.2 Treatment of losses 

Different rules for handling losses are employed in the countries that have been 
analyzed. These are the main models that have been found: 

 The cost of losses is included in the network tariff and it is charged to the 
consumers through a postage stamp on an energy basis. In this model there is 
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no geographical differentiation, but it is possible to find some cases of time 
discrimination. Although customers are the favorite targets for this charge, 
there are some cases (Finland) that also charge some of this cost to producers. 

 Generators are responsible for losses. They have to generate the losses 
produced by their transactions. Normally, the losses caused by each generator 
are calculated according to standard loss coefficients. Therefore, this method 
has geographical differentiation in most of the cases. However, in the case of 
Portugal there is no geographical differentiation. 

 Spot pricing. Only Norway and Sweden treat losses by applying spot pricing 
theory. The energy price at each node is different and results from combining 
the uniform pool price and the loss coefficients. 

As it can be seen in the Table 6, the first model has been adopted by Austria31, 
Belgium, Denmark, Finland, France, Germany, England, The Netherlands and 
Spain32. The second model is applied in Portugal, Ireland and Italy. As it was 
previously stated, Norway and Sweden are the only countries where some 
approximation to spot pricing is employed. 

 

3.2.3 System services 

According to [ETSO 2000b], a consensus exists among the UCTE countries 
regarding the treatment of the basic system services. It is generally considered that 
system services are specific activities or functions that are necessary to achieve 
certain quality standards of operation. This is why all systems include the same 
basic services: operating reserves, voltage control or black-start capability. There 
are some countries that include other services like metering (Italy), the use of 
international interconnections (Finland) or constraint management (England and 
Spain).  

The dominant way to pass these costs on to customers is the general energy charge 
(not in the transmission tariff), as it is the case in England33, Finland, Germany 
(here, a capacity charge is also employed), Italy, the Netherlands and Spain. Other 
countries include the service costs in the transmission tariff. France, Portugal and 
Sweden follow this option. 

The procedure of determining the cost of system services is not clear in most cases. 
In some countries (England, Norway, Spain, Sweden and parts of Germany) that 
cost is obtained through market mechanisms (suppliers set the price in an ad hoc 
market). In others, the cost is audited by the regulator, as it is the case in Portugal. 

 

 
31 Producers have also to pay losses, but only in case of export. 

32 Spain has recently adopted (November 2000) a new mechanism that assigns losses to consumers 
and generators by way of modifying (only for economic settlement purposes) the actual amount of 
energy that is consumed or produced at a network node via the application of a nodal loss coefficient. 
This mechanism is not considered anywhere else in this report. 

33 In England, 50% os these costs are paid by producers. 



 

Benchmark of Electricity Transmission Tariffs    47

   

 

 

L
o

ss
es

 
In

cl
u

d
ed

 i
n

 
T

a
ri

ff
 

P
o

st
a

g
e 

S
ta

m
p

 

G
eo

g
ra

p
h

ic
 

d
if

fe
re

n
ti

a
ti

o
n

 

T
im

e 
d

if
fe

re
n

ti
a

ti
o

n
 

C
o

n
su

m
er

s 
p

a
y

 

P
ro

d
u

ce
rs

 p
a

y
 

R
es

p
o

n
si

b
il

it
y

 
o

f 
g

en
er

a
to

rs
 

Austria        

Belgium        

Denmark        

England  

& Wales 
       

Finland        

France        

Germany        

Italy        

Ireland        

Norway        

Netherlands        

Portugal        

Sweden        

Spain        
Table 6: Treatment of Losses 

 

3.2.4 Network constraints related costs 

Procedures to deal with congestion management do not exist in Portugal (where 
constraints rarely occur) or Italy34. As it was said before, England and Spain 
include congestion costs in the system services costs. They are passed on to 
customers as an energy payment (not in the transmission tariff).  

Congestion costs are included in the transmission tariff and they are passed on to 
the consumers in France, Germany and the Netherlands. 

In Nordpool the long-term bottlenecks between countries are handled by market 
splitting, while the short-term bottlenecks are handled by countertrading. There is 
no extra charge then to deal with congestion costs although, when they exist, 
consumers and producers experience changes in the wholesale market price. 
Market splitting is also applied inside Norway. In Finland and Sweden, it is used a 
counter trading mechanism for internal congestions. 

 

                                                 
34 A zonal pricing method, similar to the one in Norway, is currently under discussion.  
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Austria         

Belgium         

Germany         

Denmark         

England 

& Wales 
  BSUoS

35 
 BSUoS BSUoS BSUoS  

France        36 

Finland         

Italy     37   38 

Ireland         

Norway         

Netherlands        39 

Portugal         

Spain        40 

Sweden         
Table 7: Cost components of the transmission tariffs 

Cost-related characteristics of the Tariff 

 

3.2.5 Transmission charges components 

In this subsection, all the cost components that may be taken into account in the 
transmission tariff are considered. As not all the answers to the second 
questionnaire have been received41, the information is not complete. 

                                                 
35 BSUOS refers to the balance Services Use of System charge. This is an addition to the TNUOS 
charges levied. 

36 Fraction of connection costs left to the System Operator 

37 It is included in the tariff. However, in the data given by Italian Regulator, this cost was not 
included. Therefore, this cost has been estimated in the analyses made in chapter 4. 

38 Different regulatory charges 

39 Stranded costs of generation 

40 Cost of diversification and security of supply, different permanent costs, and the renewable energy 
premium costs. For more information, see appendix 3 
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Table 7 describes the diverse cost components that have been considered in the 
different tariffs.  

 

3.2.6 Costs not directly associated with transmission 

Germany, Denmark, Italy, Netherlands, Portugal and Spain include regulatory 
charges in the transmission tariffs. 

In Germany, there is an estimated amount of combined heat and power 
production(CHP)-promotion of roughly 50 TWh. This results in a extra fee of 
roughly 0,26 €ct per transmitted kWh in the EHV network. This charge can vary in 
function of the actual total amount of electricity produced in CHP-units that is 
relevant for the CHP regulation. 

In Denmark, the Public Service Obligation tariff is an extra charge of 
approximately  3.7 €/MWh that is not directly related with transmission. In 
addition, besides the cost of promoting renewable energy sources (this is a major 
cost component that has not been included in the regulatory charges of Denmark in 
Table 1), final prices include energy taxes (88,9 €/MWh) and VAT (25 %.). 

The stranded costs that are charged to consumers in Italy have two capacity-
related charges and other two that are energy-related. A typical global value for 
these stranded costs is 4.36 €/MWh.  

In The Netherlands, this regulatory charge is due to stranded costs of generation, 
and amounts to 2.2 €/MWh.  

In Spain, the extra cost resulting from including stranded costs of generation in the 
access tariff for eligible customers amounts to 11,7% of the transmission tariff 
value, approximately. Another 8.55% of the transmission tariff is due to some other 
regulatory charges42. 

 

3.2.7 Regulatory issues 

A matter of concern when examining the transmission tariffs of any particular 
country is whether the transmission tariffs have been designed so that, if they were 
applied to all consumers (i.e. assuming all of them are eligible), the total 
transmission costs would be recovered from the transmission tariffs. All the 
collaborating entities that have answered the second questionnaire have declared 
that their tariffs are sustainable, in the aforementioned sense.  

Another regulatory practice that could distort the transmission tariff is the 
existence of cross subsidies between eligible and non-eligible consumers. All 

 
41 Only complete answers from Austria, Denmark, England and Wales, Finland, France, Germany, 
Ireland, Italy, Netherlands, Norway, Portugal, Spain and Sweden have been received.  

42 See the discussion on the Spanish case in this section and the detailed information that is provided 
in appendix 3 
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countries that have responded have expressed that their tariffs have no cross 
subsidies.  

 

3.3 Distribution tariffs 

Although the study of transmission tariffs is the main objective of this report, in 
this section some parallel information on distribution tariffs has been included. 
The main purpose of this section is to study the relationship between access tariffs 
at transmission and distribution levels. Both the tariff structures and the 
quantitative values of the tariffs for the same case examples as in transmission will 
be of interest here. The distribution component of the network access charge has 
much practical interest, since most consumers are connected to the distribution 
network and it is the distribution component, -particularly at low voltage levels- 
the one that quantitatively dominates the network access charge. Only distribution 
tariffs for consumers are studied in this section, as large generators are not usually 
connected to the distribution network and most countries have not established 
specific charges for distributed generation. The information that is presented in 
this section is based on the answers to a questionnaire that was sent to the 
collaborating entities. The questionnaire and the complete answers can be found in 
(Appendix 1: Information sources) and in (Appendix 3: Recompilation of answers). 
Subsection 3.3.1 describes the level of horizontal concentration of the distribution 
activity in the considered countries as well as the degree of uniformity in the value 
and structure of distribution tariffs within a country. In subsection 3.3.2, the 
quantitative results of the case examples are presented and analyzed. One 
important item in this analysis is the comparison between the relative values of 
the network access tariffs at transmission and distribution levels, as well as the 
variability of the ratio between these two values for different countries. Finally, 
subsection 3.3.3 concentrates on the description of the major characteristics of 
access tariffs at distribution level, such as time differentiation or the split of the 
tariff into fixed, capacity and energy charges.  

 

3.3.1 Structure of horizontal concentration and uniformity of the tariffs 

Table 8 presents basic information, regarding the structure of horizontal 
concentration in ownership of the distribution network, for each one of the 
countries that participate in the IEM. The situation widely differs between 
countries. Only Ireland has a single company that exclusively operates the entire 
distribution network of the country. In Portugal and France there is a dominant 
firm that distributes almost the totality of the electricity in the country, but there 
are other small distributors that together do not amount to more than 5% of the 
total. In other countries, such as The Netherlands or Spain, just three or four 
distribution companies together distribute most of the demand, while in the 
remaining countries the number of distribution companies with significant 
percentages is larger. In most countries there are also many small firms that 
supply small zones of the territory.  
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 Size of the 

largest 
distribution 

company 

Aggregated size 
of the three 

largest 
distribution 
companies 

Distribution 
companies that 
distribute more 
than 3% of the 
total load 

Total number of 
distribution 
companies 

Austria 22% 47% 9 128 

Belgium    32 

Denmark No answer received 

England & 
Wales 

11.7% 32.9% 12 12 

Finland 9.6% 24.4% 9 99 

France 95% Around 97% 1 170 

Germany 17% 33% 4 900 

Greece     

Ireland 100% 100% 1 1 

Italy 95% 99% 1 20043 

Luxembourg 80% 97.8% 2 11 

Netherlands 43% 84% 5 18 

Norway 9.43% 20.03% 7 179 

Portugal 99% 99% 1 Several 

Spain 40% 94% 4 550 

Sweden 15.7% 43.4% 5 204 

Switzerland No answer received 
Table 8: Structure of horizontal concentration in the ownership of the 

distribution network  

Two indicators are presented in Table 9 to show the level of uniformity of the 
distribution tariffs in each country: the value of the tariff and the structure (i.e. 
time differentiation and components of the tariff: energy, capacity or fixed charges).  

                                                 
43 Some changes are taking place in 2002. See appendix for more details. 
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 Same Tariff Same tariff 

structure 
Remarks 

Austria NO YES  

Belgium    

Denmark No answer received 

England & 
Wales 

NO NO However, there are 
commonalties across 

companies 

Finland NO NO The main structures 
of distribution tariffs 

are quite similar 

France YES   

Germany NO YES  

Greece    

Ireland YES   

Italy YES NO There is a base tariff, 
but distributors may 

offer other tariffs 

Luxembourg YES  Only CEGEDEL has 
published access 

tariffs 

Netherlands NO YES  

Norway NO NO  

Portugal YES   

Spain YES   

Sweden NO NO  

Switzerland No answer received 
Table 9: Differences in the tariff structure among zones located in the same 

country 

 

3.3.2 Case examples 

As indicated before, only charges to consumers will be considered here. The 
characterization of the consumers in the three case examples is the same as in 
cases A, B and C that were used in section 3.1 for the transmission tariffs. 
However, only some of them are appropriate for each one of the considered 
distribution voltage levels. Finally, the adopted case examples are the following 
ones:  

 Case examples A and B for 110 kV 

 Case examples B and C for 50 kV 

 Case examples B and C for 15 kV 
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 Case A 
110 kV 

Case B 
110 kV 

Case B  
50 kV 

Case C  
50 kV 

Case B  
15 kV 

Case C 
15 kV 

Austria 7.41 10.67 10.67 11.36 20.86 21.89 

Denmark44 - - 14.80 14.08 20.67 19.89 

Finland 4.30 4.73 13.71 14.86 13.71 14.86 

France (without 
RC45) 

5.80 9.49 14.44 20.04 14.44 20.04 

Germany 9.02 13.64 23.02 24.64 23.02 24.64 

Ireland 0.00 0.00 8.99 10.89 15.25 16.33 

Italy46 5.88 5.85 5.85 8.56 13.77 14.77 

Luxembourg 5.45  8.05    

Netherlands47   ≈10.00 9.78 13.38 18.01 

Norway 2.94 5.06 5.06 5.55 9.82 10.76 

Portugal 5.48 7.88 11.52 10.80 26.67 24.59 

Spain (without RC) 8.10 11.17 12.45 13.36 13.84 14.83 

Sweden 3.77 5.68 8.80 10.15 9.94 11.97 
Table 10: Complete results for the case examples at distribution level (€/MWh) 

The following information, for each one of the case examples, was requested from 
the collaborating entities in the questionnaire that was delivered to them (a 
detailed description of this information can be found in (Appendix 3: Recompilation 
of answers)):  

 The most expensive distribution tariff among the companies that distribute 
more than 3% of the electric energy. 

 The least expensive distribution tariff among the companies that distribute 
more than 3% of the electric energy. 

 The distribution tariff for the largest company, or any other tariff that is 
considered to be representative enough for the country.  

                                                 
44 Own elaboration with data provided by the European Commission. The computed tariff is the 
average of NESA and Energi Fyn tariffs. 

45 RC stands for “Regulatory Charges” 

46 As the reader may notice, this distribution tariffs are lower than the Italian transmission tariffs 
shown in . This is because a change in regulation occurred between collecting both tariffs. A 
detailed explanation of the Italian Regulator is in Appendix 3. 

Table 1

47 The collaborative entity only provided a rough estimation for  case B 50 kV. The other values has 
been calculated according to available information. 
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Note that the values for “distribution tariffs” contain the corresponding 
transmission charge. An averaged tariff has been used when several tariffs have 
been provided. 

The results for all the case examples are presented in Table 10 and, graphically, in 
Figure 10. In order to facilitate the comparison among tariffs, in countries without 
a uniform tariff only the results for the requested representative tariff have been 
considered in this analysis. 
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Figure 10: Results of the case examples at distribution voltage level 

From Table 10 and Figure 10 it can be observed that Germany (and France in case 
example C) have the highest tariff values for 50 kV and 15 kV among the countries 
that answered the questionnaire. The tariffs in Austria, Portugal and Ireland show 
a significant difference between the 50 kV and the 15 kV voltage levels, as in the 
first voltage level they are in the average, while in the second one they must be 
included in the “high tariff group”, together with Germany (and France in case 
example C). Norway has the lowest values for all voltage levels, although Spain has 
similar levels for 15 kV48.  

For the sake of simplicity in the text that follows case B has been considered as the 
representative case to be analyzed. Figure 11 presents the tariff values for all the 
voltage levels (including transmission) for that case (B). Note that countries that 
belong to the low transmission tariff group (see section 3.1.1), such as Finland or 

                                                 
48 Some additional information is needed to understand the Spanish distribution tariffs. Firstly, in 
the design of the tariffs, the values in the tariffs for different voltage levels have been adjusted in 
order to make the numerical values to be close enough, so there is no economic incentive for the 
consumers to migrate to higher voltage levels. This explains the relatively lower values for the 15 kV 
level. Secondly, as already explained in a footnote in Table 1 of section 3.1.1, significant non-network 
related regulatory charges are embedded in the access tariffs and they are collected by means of a 
uniform administrative percentage that is applied to the access charges for all voltage levels.  
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Germany, have large distribution tariffs that result in total access charges in the 
high range value. The same effect, but only at the 15 kV level, can be observed in 
Austria and Portugal, which belong to the medium tariff group for transmission.  
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Figure 11: Results for case example B at different voltage levels49 

Figure 11

Again only for case example B, the next three figures show how the ratios between 
distribution tariffs (including transmission) at the three considered voltage levels 
(110 kV, 50 kV and 15 kV) and transmission tariffs (220 kV) for the individual 
countries compare with the average ratio for all countries, which is obtained by a 
simple correlation analysis. The correlation lines that are shown in the graphs 
indicate the estimated average value of the 110 kV, 50 kV and 15 kV tariffs for 
each country, in terms of the corresponding transmission (220 kV) tariff. For all the 
distribution voltages, the distribution tariffs in Germany, when compared to the 
transmission tariffs, happen to be much higher than in the remaining countries. 
Distribution access tariffs in Germany also happen to be the highest ones in 
absolute value among all considered countries. Higher than average ratios can be 
also observed in The Netherlands, Austria, Finland or Norway, although the 
magnitude depends on the voltage level. The opposite effect can be observed in 

                                                 
49 The lower the voltage the larger the value of the tariffs should be. The little anomaly in the case of 
Portugal appears to be related to the use of different tariff schedules for transmission (1999) and 
distribution (2000). In  the costs of losses and ancillary services have been estimated and 
added to the distribution tariffs in those countries that do not include these charges in the access 
tariffs, in order to have a homogeneous basis for comparison, see section 3.1.1.  
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Spain, which has comparatively lower access tariffs at any distribution level than 
at transmission level50.  

The remaining countries do not appear to show significant differences between the 
relative levels of transmission and distribution tariffs. Variable patterns have been 
observed in France, where the distribution tariff at 50 kV is on the average, while 
at 15 kV is comparatively low, and in Portugal where the values are comparatively 
low at 110 kV and 50 kV and high at 15 kV. 
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Figure 12: Comparison of tariffs at 220 kV vs 110 kV 

                                                 
50 This appears to be the outcome of the criteria of tariff design and allocation of additional regulatory 
charges  that was described before.  
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Figure 13: Comparison of tariffs at 220 kV vs 50 kV 

I

Figure 14: Comparison of tariffs at 220 kV vs 15 kV 

 

3.3.3 Qualitative aspects of distribution tariffs 

In this subsection, some aspects regarding the structure of the access tariffs for 
customers connected to the distribution network are analyzed. First of all, time 
differentiation is studied. The results are presented in Table 11. 
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 Energy Part Capacity 

Part 
Remarks 

Austria   Time differentiation of summer & 
winter, day (06.00 to 22.00) & night 
(22.00 to 06.00) (in the decree: summer 
high – SHT, Summer low SNT, winter 
high WHT, winter low WNT), weekend 
(low tariffs) 

Belgium No access tariff for distribution 

Denmark    

England & 
Wales 

  Depending on the kind of applied tariff, 
energy discrimination can be found 

Finland   Most often the peak load used for 
capacity charge is the average of the two 
highest monthly peak loads measured 
during the last five winter months 
(November to March) at daytime 

France    

Germany    

Greece   No access tariff for distribution 

Ireland    

Italy   Distributors may have their own tariff 
structure. 

Luxembourg    

Netherlands   It is possible to contract different 
capacities for each month, which are 
used for calculating one of the capacity-
based components of the tariff. However, 
this differentiation is not too important. 

Only the smallest customers can have 
different energy charges for day and 
night hours. 

Norway   For input from generation, as well as for 
out-take above 22 kV 

Portugal   The peak hour load is the basis for 
charging. In winter there are 5 peak 
hours per working day, while in summer 
there are only 3. Therefore, it cannot be 
stated that there is a real time 
differentiation in Portugal, where  this 
distinction only applies in between peak 
hours, -which are differently defined for 
summer and winter-, and the remaining 
hours 

Spain   Six different time periods are defined. In 
each one of these periods, -which are 
clustered according to the expected total 
demand of the system-, the capacity and 
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 Energy Part Capacity 

Part 
Remarks 

energy charges have different values 

Sweden    

Switzerland No answer received 
Table 11: Time differentiation for access tariff at distribution level 

 

From Table 11 the following conclusions can be obtained: 

 Time differentiation is applied for the energy component in most of countries.  

 The capacity component is not often differentiated in time.  

Apart from time differentiation, it is also interesting to check the differences that 
occur in the split among the fixed/energy/capacity components in distribution 
access tariffs for different voltage levels. For that purpose, it has been studied this 
split for case example B for 110 kV, 50 kV and 15 kV in Figure 15, Figure 16 and 
Figure 17. The split for transmission was presented in Figure 8. 
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Figure 15: Split between fixed/energy/capacity components for case B: 110 kV 
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Figure 16: Split between fixed/energy/capacity components for case B: 50 kV 
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Figure 17: Split between fixed/energy/capacity components for case B: 15 kV 

From the preceding figures it can be observed a slight downward tendency in the 
percentage of the energy-based part of the tariff, and vice-versa for the capacity 
based component. Austria, Ireland and The Netherlands are the only exceptions to 
this rule, but only for the transition between 50 and 15 kV. It is apparent from the 
figures that the fixed component of the tariff is not significant in any of the 
considered countries. 
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4 Tariff analysis 

This chapter presents the work that has been done in order to find the 
relationships that may exist between the numerical values of the transmission 
tariffs in the different countries (as described in section 3.1) and the characteristics 
of the corresponding electric power systems. These characteristics or “transmission 
tariff drivers” can be of a different nature, ranging from physical data such as 
geographical area or electricity consumption to accounting practices or features of 
the specific regulation in each country.  
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Figure 18: Three-step approach to the explanatory analysis 

As indicated in the introductory chapter 1, this explanatory analysis was intended 
to be broken down into three steps (see Figure 18), which correspond to the logical 
process that conceptually should be followed in order to determine the transmission 
tariff:  

 Transmission network assets (state 1 in figure above) are needed to provide the 
transmission service in a given territory and for a specific configuration of 
generation and load, with a prescribed level of quality of service. The volume of 
physical transmission network assets is determined by a set of “basic 
transmission driving factors” or “explanatory factors”, which are represented by 
state 0 in Figure 18. 

 A regulated revenue or “transmission network cost” (state 2) is determined by 
some regulatory authority from the physical and economic characteristics of the 
transmission assets.  

 The regulated revenue is allocated to the transmission network users in the 
form of “transmission tariffs” (state 3), whose purpose is to recover the complete 
transmission network costs and to send correct economic signals to the network 
users.  

As it will be explained in more detail later, in section 4.2, in order to perform this 
three-step correlation study, four sets of data are needed: 

 A complete set of the hypothesized basic transmission tariff drivers. These may 
include, for instance, the electricity consumption, the area, the volume of 
electricity transits or the per capita electricity consumption. 
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 A quantitative measure of the totality of the transmission assets that are 

needed to connect generation and demand. Here, the normalized51 kilometers of 
transmission lines have been chosen for this purpose.  

 The cost of transmission network assets. 

 The transmission tariffs. 

 

The data collection process has proven to be irregular. Reliable and complete data 
have been obtained for most of the basic driving factors, the kilometers of lines and 
the transmission tariffs. On the other hand, the transmission network cost data 
that have been collected through the answers of the collaborative entities are far 
from being complete. To handle this inconvenient it has been necessary to slightly 
change the initial approach by adding a new step: a direct correlation analysis 
between states 1 and 3, while downplaying steps 1→2 and 2→3. The approach that 
has been finally adopted is depicted in Figure 19. 
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Figure 19: The adopted approach to the explanatory analysis 

Section 4.1 in this chapter is a recompilation of the basic data that are needed for 
the explanatory analysis of the relationship between the transmission tariffs and 
the driving factors. In Section 4.2 the correlation process is presented in detail.  

 

4.1 General data 

This section contains and comments the information that has been considered 
necessary in order to properly perform the explanatory analysis. This includes 
some specific characteristics of the power system in each country as well as the 
factors that have been initially considered to be potential transmission tariff 
drivers. It must be stated from the outset that not all of the collected information 
has the same level of quality and completeness. Each information item will be 
accompanied by suitable comments in this respect.  

                                                 
51 In order to make use of a single number per country, the kilometers of 400 kV lines have been 
added to the kilometers of 220 kV lines, after being affected by a certain adjustment factor. Two 
different factors have been considered in this study. The election between the two considered factors 
is detailed in section 4.2.1. 
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The criteria for structuring the information that is described in this section are the 
same ones that have been used to present the adopted explanatory approach in the 
introduction to this chapter: 

 Subsection 4.1.1 presents the data that may be useful for the characterization 
of the physical service that the transmission network must provide, such as the 
area of the country, the annual electricity consumption, the population or the 
volume of transits. Some potential driving factors, -such as population density 
or density of annual electricity consumption-, can be easily obtained from the 
basic input data. 

 Subsection 4.1.2 contains the data that directly describe the existing physical 
transmission network assets, such as the total length of transmission lines 
(split into different voltage levels), the transmission related transformation 
capacity and the network losses.  

 The annual cost of transmission for each country is provided in subsection 4.1.3, 
as well as qualitative information about the procedure that is followed in each 
country in order to determine this cost. Complementary information, such as 
the standard costs of transmission assets that are employed in each country 
and the “Purchasing Power Standard52“ of each country have been also 
included.  

 Finally, subsection 4.1.4 describes some regulatory inputs that may help in 
explaining the relationship between regulated transmission costs and 
transmission tariffs, such as the cost components included in the tariff and the 
potentially different treatment of the diverse network users. This subsection 
also includes the financial analysis that has been performed for a reduced 
sample of countries, in order to explore the use of financial indicators as 
additional explanatory variables.  

It has not been possible to collect all the information that was originally considered 
to be of relevance. An itemized list of this missing information follows: 

 Level of network utilization53. The actual level of utilization of each network 
must bear some relation with the quantity of required physical transmission 
assets.  

 Transformation capacity. Transformers are also transmission assets and 
therefore they should be included in the analysis. The main reason why 
transformers have not been considered in the numerical evaluations in this 
study is the lack of available information for all the considered countries. 

 
52 This value corresponds to the gross domestic product per capita, multiplied by a factor that reflects 
the differences of prices among countries 

53 This may be computed as the ratio between the value of MW-miles with the actual power flows and 
the maximum value of MW-miles that would be obtained with the lines being used at full capacity. 
Even for a congestioned network this ratio is very low. However, it can be useful for comparison 
among countries. 
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 Comparable financial information has been obtained only for a reduced number 

of countries. The reasons for this are presented in section 4.1.4.3. 

On the other hand, some available information of potential interest has not been 
finally used in this study:  

 Geographical characteristics of each country. The geographical characteristics 
of the countries (for instance, how mountainous they are or the climate) should 
have some influence on the cost of their transmission networks.  

 Interconnection capacity. The available commercial transmission capacity 
(which does not correspond to the sum of the capacities of all the 
interconnection lines) could also have some impact on the internal development 
of the internal transmission network. However it has been found that this 
parameter is very volatile, since it takes different values depending on the 
direction of the flow, and depends much on the operating conditions of each 
system. As it has not been possible to determine a reliable and stable value of 
the interconnection capacity among countries, the information on transfer 
capabilities that is regularly provided by ETSO has not been used in this study.  

 

4.1.1 Characterization of the service that is provided by the transmission 
network 

4.1.1.1 Total serviced area in km2 

0

100000

200000

300000

400000

500000

600000

Aus
tria

Belg
ium

Den
mark

Eng
lan

d a
nd

 W
ale

s

Finl
an

d

Franc
e

Germ
an

y

Gree
ce

Ire
lan

d
Ita

ly

Lu
xe

mbo
urg

Neth
erl

an
ds

Norw
ay

Port
ug

al
Spa

in

Swed
en

Switz
erl

an
d

 
Figure 20: Country Area in km2  

Source: Eurostat 
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4.1.1.2 Population 
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Figure 21: Country Population (Million inhabitants) 

Source: Eurostat 

4.1.1.3 Annual total consumption in TWh 
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Figure 22: Annual Total Consumption in TWh 
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Source: Eurelectric 

 

4.1.1.4 Consumption per capita 

0

5000

10000

15000

20000

25000

Aus
tria

Belg
ium

Den
mark

Eng
lan

d a
nd

 W
ale

s

Finl
an

d

Fran
ce

Germ
an

y

Gree
ce

Ire
lan

d
Ita

ly

Lu
xe

mbo
urg

Neth
erl

an
ds

Norw
ay

Port
ug

al
Spa

in

Swed
en

Switz
erl

an
d

                                                

 
Figure 23: Electricity consumption per capita 

Source: own elaboration.  

For the purposes of determining the impact of the intensity of electricity 
consumption on the development of the transmission network, an adequate 
measure seems to be the weighted (by number of customers) size (annual 
consumption in kWh) of the consumer of electricity in each country. However, the 
breakdown of customers in sizes for each country has been impossible to collect. 
Therefore a crude substitute, -the electricity consumption per capita-, has been 
used instead.  

4.1.1.5 Measure of the volume of international transits54. 

Hourly data should be used here in order to obtain a reliable figure for the transits. 
However, only monthly data are publicly available. The approximation is not 
considered to be unacceptable, given the broad stability of power flow patterns in 
most countries.  

 
54 The concept of transit is difficult to define. Many different approximations can be developed. In this 
report the ETSO definition has been adopted: the minimum value of imports and exports at a given 
time. For more information, see [ETSOa, 2000] 
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Figure 24: Energy transits 

Source: UCTE 1999 Statistics 

 

4.1.1.6 Peak load in GW. 
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Figure 25: Peak load (GW) 

Source: UCTE and other sources.  
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4.1.1.7 Estimation of the internal unbalance between generation and 

consumption55: 

 

 Answer 

Austria It is significant but difficult to state. 

England & Wales The bulk power system has a significant north-south unbalance of 
production and consumption. Generation is predominately located in 
the north and load in the south.  

Denmark Though the Eastern and Western part of the Danish grid are not 
physically connected, no serious unbalance exists. Average daily Nord 
Pool prices for January 2001 can be used to verify this claim. The 
mildly diverging price pattern for Eastern Denmark results from 
periodically reductions in the import capacity from Sweden. Western 
Denmark is observed to follow the Nord Pool system price closely, as 
no restrictions apply to the allocation of cross-border capacity. 

Finland Unbalance is significant. There is production in the North and 
consumption on the South. The dipole could be defined as 2,000 MW 
and 500 km. 

France Present evaluation of the French situation doesn’t reflect any 
significant geographical unbalance. More detailed studies have been 
asked concerning notably the south eastern part of France. 

Germany There is no significant geographical unbalance between production and 
consumption in Germany, because generation was built in proximity to 
major load-centers. In most cases, the distance of transportation is 
below 70 km. 

Ireland Ireland has experienced over the past decade a period of rapid demand 
growth both in economic and electricity terms.  Thus the State is now 
close to experiencing a shortfall in both generating and transmission 
capacity.  This is particularly marked in congestion surrounding the 
Dublin region and the possibilities for dispatching new generating 
stations and providing them with “firm access” as detailed under the 
Trading and Settlement Code. 

The (Regulatory) Commission considers such imbalances significant 
enough to warrant the application of a positive weighting to the 
generation element of the Use of System charges to provide locational 
signals to new generators. 

Italy No answer to this question 

Netherlands There might be a slight geographical unbalance between production 

                                                 
55 Obtained from the answer to the following question: Do you consider that there is a significant 
geographical unbalance between production and consumption in your bulk power system? Would you 
qualify it as a non-significant, significant, very significant? Assume if possible that the unbalance 
reduces to a single exporting area and a single importing area under peak load conditions of your 
system. Could you provide a quantitative estimate of the amount of flow that must transit and the 
average distance? 
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 Answer 

and consumption in our bulk power system, but it is not significant or 
dominant in tariff setting. 

Norway Norway is a 99% hydro generation system, and hydro resources are not 
situated close to the major load areas. Geographical unbalance is very 
significant. From West to East Southern Norway the flow is around 
5000 MW in peaking hours and the average distance is around 400 km.

Portugal Unbalance is not significant, although depending on the hydrology 
there may be transits from the North to South or the opposite. 

Spain Systematic unbalance between the Northwest and the South, of a 
magnitude not larger than 3000 MW x 1000 km.  

Sweden Yes very significant. Hydro production in the north and load centers in 
the south. Transmitted energy yearly on the National grid is 114 TWh 
with an average transmission distance of 300 km. 

Table 12: Estimation of internal imbalance 

Source: Answers of collaborating entities 

 

4.1.2 Physical assets of the Transmission System and related information 

4.1.2.1 Volume of transmission assets:  

A useful variable that can be used to represent with a single number the volume of 
transmission assets is the “Normalized length of transmission lines”, i.e. the length 
of 400 kV lines, plus the length of 220 kV lines multiplied by a coefficient that 
reflects the smaller capacity of these lines when compared to 400 kV lines. The 
coefficient that has been used in this table is 0.33. Additional details on the 
determination of this parameter (for instance, whether a capacity-weighted or cost-
weighted coefficient should be used) can be found later in section 4.2.1.  

 

Austria Belgium Denmark Finland France Germany Greece Ireland 

3,706 1,602 1,484 4,605 29,579 25,562 4,404 991 

 

Italy Luxembourg Netherlands Norway Portugal Spain 

13,975 75 2,208 4,005 2,008 19,785 

 

Sweden Switzerland England & Wales

12,326 3,204 11,517 
Table 13: Normalized kilometers of transmission lines 
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Figure 26: Actual kilometers of 400 and 220 kV transmission lines 

 Source: UCTE statistics, Nordel Statistics and [CEER, 2000] 

4.1.2.2 EHV to HV/MV transformation capacity 
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Figure 27: Transformation capacity in GVA 

Source: UCTE 1999 Statistics 
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4.1.2.3 Graphical representation of voltage levels for transmission in each country 
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Figure 28: Volume of transmission assets per voltage level56 

 

An additional factor of interest here would be the knowledge about the level of 
contribution to the transmission function (transport of electricity in a meshed 
network for significant distances) that is performed by the lower voltage levels (50 
to 150 kV) in each country. This may be a critical factor in explaining some of the 
major differences that appear among countries in the correlation analysis. 
Unfortunately, it is very difficult to obtain and the regulatory definitions of 
transmission in each country can be only considered a very crude approximation.  

 

                                                 
56 Source: A. Hautot, P. Chanel. Annex 1 to the publication «A method for overall costs comparison: 
analysis of the main cost drivers», Unipede – Eurelectric Conference, Prague, May 19 & 20, 1999. 
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4.1.2.4 Losses (percentage of total consumed energy) 
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Figure 29: Percentage of Losses 

Source: [ETSOb, 2000] 

 

4.1.3 Network Costs 

4.1.3.1 Total annual cost of the network (the costs of system operation, congestion 
management, system services and losses are included). 
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Figure 30: Transmission network costs (M€) 

Source: Answers of collaborating entities 
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Some countries, such as Belgium or The Netherlands are currently in the process 
of unbundling the transmission activity and a value for the total cost of the 
network has not been defined yet. Other countries, such as Greece, Luxembourg or 
Switzerland, are still in an earlier phase of this process. System Services, system 
operation, losses and congestion costs have been included. Losses have been 
estimated in Italy. In Spain, the cost of system services and losses has been 
estimated too. 

4.1.3.2 Procedure of determination of the infrastructure costs. 
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Austria      

Belgium      

Denmark      

E & W      

Finland      

France      

Germany      

Ireland 57     

Italy      

Netherlands      

Norway      

Portugal      

Spain      

Sweden      

                   

Table 14: Accounting procedure 

Source: Answers of collaborating entities.  

The collaborating entities were questioned about the regulatory procedures that 
have been employed in each one of the countries in the process of determination of 

                              
57Although the (Regulatory) Commission consulted in 1999, and felt that “replacement cost” was most 
appropriate from a theoretical point of view, the primary approach that has been adopted to date is 
that of indexing the historic asset spend and depreciating it back with the appropriate depreciation 
policy. Appropriate unit costs for line construction have been provided. 
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the transmission costs, such as accounting (historical) book value, replacement 
cost, optimal deprival value or standard costs. Other parameters of interest are the 
rate-of-return on investment that is applied or the accepted depreciation time. 
They were also asked to indicate any other relevant factor that might have affected 
the value of the authorized revenue requirement for transmission in their country.  

 

4.1.3.3 Average per-unit cost of characteristic transmission assets 

The collaborating entities were requested to provide the average per-unit cost of 
characteristic transmission assets that could be somehow used in the 
determination of the transmission tariffs (e.g. average cost in €/km of a single 
circuit line of 400 kV, 220 kV and of 1 MVA of transformation capacity). 
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Denmark 400,000-
600,000 

400,000 200,000-
300,000

Finland 180,000 100,000 90,000 90,000 9,000

France58 460,000-
610,000 

275,000-
460,000

155,000-
230,000

13,000-
15,000

Ireland 500,000 250,000 130,000

Norway 265,000 157,000 120,000 18,000

Portugal 172,085 145,649 114,225 28,431

Spain59 239,263 141,358 7,452

Sweden 224,000 134,000
Table 15: Standard costs of transmission assets 

Source: Answers of collaborating entities.  

 

 

 

 

 

 

                                                 
58 The value of a double circuit line is provided 

59 See footnote 58 
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4.1.3.4 Any requirements of quality of service that may affect the level of 

remuneration of the transmission network. 

 

 Answer 

Austria Many technical regulations for the quality of service that were used 
under the old system are being adapted now. Austria has one of the 
most secure grids in Europe according to UCTE reports. This situation 
is not expected to change in the near future under the provisions of 
competition. 

Denmark None 

England & Wales At present, the remuneration of transmission activity is not linked to 
the quality of service provided by the transmission network. There is 
no target limit set for transmission network availability, although the 
introduction of the Transmission Access Agreement may include such 
a possibility. 

France Presently, not 

Finland There is no regulation in that sense. The availability of the 
transmission network is 99.999%. 

Germany Up to now, there is no link between the remuneration and the quality 
of service provided by the transmission network, but the subject is 
under investigation. Because of the high technical standard and the 
fact that the transmission network is densely meshed, the availability 
is higher than in many other countries. Nearly all network outages 
occur at voltage levels ≤ 110 kV, but not within the transmission 
network. 

Ireland There is no standard for availability of the network at present but 
Ireland has historically been poor on system availability and such 
indicators as Customer Minutes Lost (CML).  The Commission is 
working on placing the appropriate incentives to improve Quality of 
Supply into the current review of Use of System tariffs. It is also worth 
noting that the majority of the CML are attributable to distribution 
and not to transmission. 

Italy No. There is no target limit being set for transmission network 
availability either 

Netherlands The remuneration of the transmission activity is not linked in any way 
to the quality of service provided by the transmission network. 

Norway From 2001 Statnett will be economically “punished” by a reduction in 
the income cap when there are disruptions resulting in non-delivered 
energy to end users (both in own or other networks) when the reason 
are incidents in the transmission grid or related to system 
responsibility. The “punishment” is 6.1 €/kWh for energy not delivered 
to commercial customers and 0.5 €/kWh for energy not delivered to 
households. 
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 Answer 

Portugal The transmission tariffs do not include quality of service parameters or 
incentives. There is no limit set for transmission network availability. 

Spain The retribution of each transmission line is calculated on the basis of 
its availability. There is a reference remuneration and an availability 
penalty or credit depending whether the actual availability is below or 
above a provided target. 

Sweden The remuneration of the transmission activity is not linked to the 
quality of service provided by the transmission network. The unofficial 
target for not supplied energy is less than150 MWh/year due to faults 
on the National grid. For 1999 this was 96 MWh. 

Table 16: Quality of service requirements 

Source: Answers of collaborating entities. 

4.1.3.5 Gross Domestic Product per capita 
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Figure 31: Gross Domestic Product per Capita (Euro/Year) 

Source: Eurostat 
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Austria         

Belgium         

Germany         

Denmark         

England 

& Wales 

  BSUoS
60 

 BSUoS BSUoS BSUoS  

France        61 

Finland         

Italy     62   63 

Ireland         

Norway         

Netherlands        64 

Portugal         

Spain        65 

Sweden         
Table 17: Cost components of transmission tariff 

Source: Answers of collaborative entities66 

 

                                                 
60 BSUoS refers to the Balance services Use of System charge 

61 Fraction of connection costs left to the System Operator 

62 It is included in the tariff. However, in the data given by Italian Regulator, this cost was not 
included. Therefore, this cost has been estimated in the analyses made in chapter 4. 

63 Different regulatory charges 

64 Stranded costs of generation 

65 Costs of diversification and security of supply, permanent costs, and the renewable energy premium 
costs. For more information, see appendix 3 

66 This table has been already included in section 3.2.5, Table 7 
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 Most transmission companies are engaged in other activities other than 
electricity transmission, such as telecommunications, engineering and 
consulting, obligation of purchase of transmission losses, management of 
international power contracts or international investments in other electric 
utilities, among others. Unless completely separate accounts exist for each 
activity, the data that can be obtained from the annual accounting reports will 
not be of much use to establish meaningful comparisons. Even if a separate 
account exists for transmission, some basic magnitudes, such as the market 
value of the company, reflect the combination of all the activities.  

4.1.4 Other aspects that may influence the level of tariffs 

4.1.4.1 Costs components included in the transmission tariffs 

Table 17 describes the components of the transmission cost that have been taken 
into account in the determination of the transmission tariffs of each country: a) 
infrastructure costs (capital, operation & maintenance); b) loss compensation costs; 
c) congestion costs; d) costs of supply of system services; e) additional regulatory 
charges, if any. 

4.1.4.2 Cross subsidization between tariffs 

None of the collaborating entities indicated the existence of cross-subsidies 
between tariffs. In retrospective, it was realized that the question should have been 
phrased in a more precise way, since cross-subsidization is too strong a term. It is 
possible, by application of sound economic principles, -such as Ramsey pricing-, to 
allocate certain costs in different ways, all of them economically justifiable, but 
leading to different results for the network users. The question should have asked 
about the adopted bias in cost allocation among the different classes of network 
users.  

4.1.4.3 Financial indicators of transmission companies.  

Financial indicators of the transmission companies can provide additional insights 
on the differences between the transmission tariffs in the considered countries, in 
particular with respect to the relationship between the volume of transmission 
assets and the regulated transmission network costs, -i.e. the regulated 
transmission revenues-, (see step 1→2 in Figure 18). Conceptually, the financial 
indicators can help in establishing comparisons between the margins of profit or 
the remuneration of the capital that are allowed by the regulatory authorities in 
the different transmission companies. Both related items have a direct implication 
on the remuneration of the transmission activities and therefore on the final 
tariffs.  

However, the task of finding a meaningful set of financial indicators that are useful 
for the purposes of the present study is plagued with difficulties:  

 Many of the transmission companies in the considered countries are fairly new 
or they are still in the process of being unbundled, and it has not been possible 
to find the information to compute the indices for them.  
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 In this study, it has been necessary to include in the revenue requirements for 
transmission associated to the tariff (i.e., the “transmission costs”), a number of 
costs components, -losses, system operation, system services, congestion 
management-, other than the strict transmission costs, -infrastructure, 
operation and maintenance and some administrative costs-. This is a 
consequence of the fact that most of these costs are embedded in the 
transmission tariff of most countries, and it is not possible to break it down into 
cost components. These extra cost components sometimes are not easy to 
identify in the accounts of the transmission companies, and it is only possible to 
examine the remuneration of the strict transmission activity.  

 The customary financial indices that measure the level of remuneration of 
capital, such as the return on equity (ROE) or the return on investment (ROI)67, 
are very much dependent on the valuation of the fixed assets of the 
transmission companies, since these indices are computed from information in 
the balance sheet of the firms. It must be noted that the value of the fixed 
assets of the transmission companies critically depends on whether historic or 
replacement values have been used (see section 4.1.3.2). It also depends on 
whether actualization of the value of the assets with inflation has been ever 
performed (this is a common accounting practice in some countries). In some 
countries the initial asset value may have been fixed at the creation of the 
transmission company without keeping a close relationship with the historical 
or accounting value of the assets, -for instance via a privatization process, or by 
unbundling from a vertically integrated utility or by transfer of assets from 
other firms-. This again may render the comparison between these financial 
indices a meaningless task. 

 Differences in accounting practices concerning the treatment of costs associated 
to on-going work in new investments, particularly when the entrance in 
operation is delayed for some reason.  

 In a particular year the financial indices may be affected by specific accounting 
practices, such as an additional depreciation for fiscal purposes, self purchases 
of shares, creation of special retirement plans for employees or extraordinary 
reserve allocations. These practices are frequently related to the diversification 
activities of the transmission company.  

 

Selection of the indices to be adopted. 

Because of the preceding considerations, it has been decided to select a set of 
financial indicators that are as least sensitive as possible to the differences in the 
accounting practices, taxes or the structure of capital of the transmission 
companies:  

 
67 ROE (return on equity) % = 100 x Operating profit after taxes for the financial year / Shareholders’ 
equity. 

ROI (return on investment) % = 100 x Operating profit before taxes and interests / (Balance sheet 
total – non-interest bearing liabilities, average for the year).  
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Financial indicator #1: 

Operating profit before taxes and interests / Volume of transmission assets 

where the volume of physical transmission assets is obtained from section 4.1.2.1. 
The indicator is meaningful if the operating profit strictly corresponds to the 
transmission activity. Note, however, that adequate regulation should result in 
very low or no profits for the miscellaneous activities of congestion management, 
handling of losses, system services or system operation.  

Financial indicator #2: 

Operating profit before taxes and interests / Turnover 

Where turnover should be tantamount to regulated annual transmission costs, but 
this is only the case if the accounts correspond to the transmission costs that have 
been considered in the present study (see comments above, in this section). Another 
interesting indicator would be 

Operating profit before tax / Market value of equity 

since the market value of equity only depends on the current value of the shares of 
the transmission firm, which is independent of the history of accounting practices 
of valuation of assets. Unfortunately, as indicated before, even if separate 
accounting for the transmission activity is available, the value of the shares will 
reflect the ensemble of the activities of the firm and it is not a valid indicator for 
the purposes of the present study. 

Financial indicator #3: 

Operating profit before taxes and interests / Transmitted kWh 

where “transmitted kWh” may be approximated by “total consumption in kWh”, as 
in section 4.1.1.3, if it is assumed that all network users make use of the 
transmission network.  

Other simple financial indicators that have a direct interest for the present study 
are the two following ones: 

Financial indicator #4: 

Turnover / Transmitted kWh 

Financial indicator #5: 

Turnover / Volume of transmission assets 

Financial indicator #6: 

Turnover / Fixed assets 

 

Indicators 4 and 5 should basically coincide with other two indices: regulated 
annual transmission cost per transmitted kWh and regulated annual transmission 
cost per unit volume of transmission assets, that are used later in the correlation 
analysis in section 4.2.3. However, as indicated before, this equality depends on the 
coincidence between the activities covered by the accounts of the transmission 
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company and the cost components that have been included in the concept of 
“transmission costs” in this study.  

A last ad hoc indicator will examine the relationship between the volume of 
physical transmission assets and the accounting value of the fixed assets: 

Financial indicator #7: 

Volume of transmission assets / Fixed assets 

 

 Finland England 
& Wales

Norway Portugal Spain68 Sweden 

Operating profit before 
taxes and interests (M€) 

96.63 779.95 101.20 66.86 151.29 67.73 

Turnover (M€) 234.63 1,813.40 246.200 129.44 317.77 237.05 

Fixed assets (M€) 1,241.50 4,765.20 1,221.80 770.70 1,333.50 1,045.70 

Normalized km 4,605.30 11,517.20 4,004.90 2,008.20 15,676.40 12,325.70 

Total annual 
Consumption (GWh) 

79,28 295,50 111,00 36,18 93,47 135,10 

       

Operating Profit /     
Turnover 

0.41 0.43 0.41 0.52 0.48 0.28 

(Operating profit / 
normalized km) * 100 

2.09 6.77 2.53 3.33 0.96 0.55 

(Turnover / Normalized 
km) * 100 

5.09 15.74 6.15 6.45 2.03 1.92 

Operating profit / 
Consumption 

1.21 2.63 0.91 1.85 1.62 0.50 

(Turnover / 
Consumption) * 100 

0.29 0.61 0.22 0.36 0.34 0.17 

Fixed assets / 
Normalized km 

0.270 0.41 0.30 0.38 0.08 0.08 

Turnover / fixed assets 0.18 0.38 0.20 0.17 0.24 0.23 
Table 18: Financial indicators 

 

                                                 
68 The numbers correspond only to “Red Eléctrica de España” who is the owner of 55% of the Spanish 
transmission grid. However, regulatory practices are uniform for all the Spanish transmission 
companies. 
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The financial indicators: Numerical values and discussion.  

Table 18 shows the values of the financial indicators and the magnitudes that have 
been used to compute them. The first thing to mention is that the table only shows 
a reduced sample of the countries that have been considered in this study. This is 
mostly due to the difficulties that have been described in the first part of this 
section. Most of the non-included countries have not completed yet the unbundling 
of the transmission activity or they have finished the process too recently. 

The following comments can be made on this sample of data and financial 
indicators: 

 A quite uniform ratio of operating profit / turnover can be observed for all the 
considered countries, with the exception of Sweden, which shows a lower value. 
It will be assumed here that the ratio of operation and maintenance costs to 
capital costs (the two overwhelmingly dominant cost items in transmission 
companies) is uniform for the considered companies, which is probably a 
reasonable hypothesis, but one that has not been possible to verify with the 
available information. Then, the uniformity in the ratio of operating profit / 
turnover somehow would indicate the similarity in the rigor of the regulatory 
authorities in limiting the margin of profits of the transmission utility, before 
paying any capital costs. This indicator is also a measure of the efficiency of the 
management of the transmission company, and it will be difficult to separate 
one effect from the other.  

 The uniformity among countries disappears for the indicators: operating profit / 
physical volume of assets and turnover / physical volume of assets. Analogous 
behavior of both indicators was to be expected, since the ratio operating profit / 
turnover is approximately uniform. A possible explanation for this lack of 
uniformity can be found by examining the ratio physical volume of assets / fixed 
assets. One would expect this ratio to be uniform, since it expresses the 
relationship between the existing volume of assets and the net value of these 
material assets in the accounts of the transmission company. Here it is where 
the differences in regulatory approaches (which are inextricably combined with 
the accounting and financial histories of the transmission companies) make all 
the difference. Note the close correlation that exists between the ratio turnover 
/ physical volume of assets and fixed assets / physical volume of assets. The 
relation between these two indicators is expressed by its ratio, which happens 
to be the indicator: turnover / fixed assets, which has a fairly uniform value 
throughout the considered sample of countries. This means that at the origin of 
the higher transmission costs per unit of physical transmission asset is the 
higher recognition of asset value per unit of physical transmission asset in the 
rate base of the transmission companies.  

 The ratio turnover / consumption is directly related to the expected average 
transmission tariff, which then can be compared with the actual one. This is 
done later in the correlation analysis of section 4.2.3.  

 In conclusion, accepting as given the values of the existing physical assets 
(normalized km of transmission lines), it has been observed that the major 
explanatory factor for the differences in the turnover per unit of physical assets 
of the transmission companies, -which is basically equivalent to the regulated 
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transmission costs69 per unit of physical assets-, is the large disparity in the 
results of the determination of the regulatory fixed assets of the transmission 
companies from their physical assets. Note also, -although it is acknowledged 
that the sample of countries is small-, that the countries with the lowest values 
of the ratio fixed assets / normalized km use historical costs or book values in 
the determination of the value of the fixed assets, while the country with the 
highest ratio uses replacement costs.  

 

 
69 See the comments elsewhere in this section.  
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 Question 3 

Cost Method (a) 

Question 4 

400 kV Standard 
cost (b) 

Question 5 

Explanation for 
high costs? 

Question 6 

Dipole 

Question 7 

Non transmission 
costs 

A 1  Mountains 10,000 MW - 75 km No 

D 2  Not important.  
Highly meshed 
system.  
Loop flows 

No CHP promotion 

DK 4 222 TSO discretion No Renewable 
promotion 

E 1-3 132 (d) Almost an electric 
Island 

3,000 MW - 1000 km Stranded G. Cost. 
Diversification. 
Costs 

E&W 2  North-South  
Public-Private 
Network definition 

North-South 
unbalance 

No 

F 1 255 (d) - No No 

FIN 5 100 Probably cold 
climate 

2,000 MW - 500 km No 

I 1  No No Nuclear power 
dismantling 
Renewable 
promotion 
Tariffs subsides 
Research 
Stranded costs 

IRL 1-2  Low density. 
Previous under-
investment 

Congestion in Dublin No 

NO 1 147 - 5,000 MW - 400 km No 

NL 3  High degree of 
Urbanization 

Non significant Stranded G. Cost 

P 1 95 Rate of 
depreciation.  
Rate of return.  
XT network 
definition 

NO Renewable 
promotion 

S 1 124 Long transmission 
distance and cold 

114 TWh - 300 km No 

(a) 1-Amortization; 2-Replacement cost; 3-Historical value; 4-Standarized costs; 5-Other 
methods 

(b) Finland 400kV cost per km = 100. (d) refers to double circuit values. 

 

 

4.1.4.4 Miscellaneous regulatory aspects 

This table summarizes the information received in the additional questionnaire 
that was sent during the realization of this study (see appendix 3) and which is 
considered that may have an influence on the value of the tariffs. Due to the 
extension of the table, it has been split into two parts. 
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 Question 8 

Non transmission 
costs importance 

Question 9 

Quality link 

Question 10 

Full transmission 
cost recovery? 

Question 12 

Direct Connection 
Cost Recovery 

A - No - - 

D 0.26 c€/kWh No Yes - 

DK 50% No Yes - 

E 28% Yes Not clear - 

E&W - No Yes 30% 

F - No Yes  

FIN - No Yes 0% 

I 20-50% No Yes - 

IRL - No Yes - 

NO - No Yes - 

NL 10% No Yes - 

P 10-20% No Yes EC subsidies = 15% 

S - No Yes 100% 

Table 19: Regulatory aspects that may influence the level of tariffs 

 

4.2 Multivariable correlation study  

Correlation analysis has been used to investigate the potential driving factors that 
may provide an explanation to the existing differences in transmission tariffs 
among the countries that have been considered in the present study.  

The several correlation analyses that have been performed follow the same pattern. 
First, some function of the potential explanatory variables is hypothesized as a 
possible explanation for the dependent variable of interest (e.g. normalized volume 
of transmission assets). Second, the parameters of the function that maximize the 



 

88     Tariff analysis  

 
correlation are computed and the actual explanatory variables are confirmed, while 
the remaining ones are discarded.  

According to the terminology established in Figure 18, the three correlation studies 
that have been performed correspond to the steps 0 1, 1 2 and 2 3, plus 1 3.  

 

4.2.1 Correlation analysis for the 0 1 step.  

This first correlation analysis tries to identify the major driving factors behind the 
volume of transmission assets in each country. For this purpose, the “normalized” 
length of transmission lines, -i.e. the length of 400 kV lines plus a coefficient “c” 
multiplied by the length of 220 kV lines-, is used as the dependent variable. The 
coefficient “c” approximately reflects the smaller transport capacity of 220 kV lines 
when compared to 400 kV lines. The values of the normalized kilometers that have 
obtained in this way are shown in Table 13. 

Normalized km by capacity
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Figure 32: Normalized km (cost) versus normalized km (capacity) 

In this study two different values of the coefficient c have been considered. On one 
hand, a value of 0.33 was used to represent the differences in transport capacities. 
On the other hand, a value of 0.6, introduced by [ETSOb,2000] in the study on 
Horizontal Network Costs70, could be considered as an alternative option. This 
coefficient expresses the relationship between the cost of a 220 kV line, and the 

70 The term Horizontal Network is used to name that part of the transmission network of a given 
system that is used, in some significant way, by cross-border transits. The Horizontal Network may 
coincide with the complete transmission network. The study mentioned above was performed in 
March 2000 by the members of ETSO in the context of the elaboration of a procedure to determine 
cross-border transmission tariffs for the Internal Electricity Market.  
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cost of a 400 kV line71. Both criteria,-cost and transport capacity-, are reasonable 
choices for the normalization. Fortunately, the results of the correlation analysis 
that have been realized for the two values of “c” are very similar. In fact, if the 
values for the “normalized length by cost” and the “normalized length by capacity” 
are displayed in a graph, a very close correlation can be observed, see Figure 32.  

Therefore, in practice it does not really matter much which one of the two 
normalized lengths is used in the study. From now on, the capacity (km) 
normalization will be used as the dependent variable in this correlation study72 

 

Explanatory Variables 

Initially, the following explanatory variables of the normalized volume of 
transmission assets were considered for each country: the area, the total annual 
electricity consumption, the volume of transits and the per capita electricity 
consumption.  

 The system annual electricity consumption is expected to be a major explicative 
variable. The higher the consumption in a system, the higher the volume of 
assets required for transmitting power to all consumers. Therefore, the relation 
between consumption and the volume of physical assets should be positive, i.e. 
positive coefficient in the equation. 

 The area of a system should be another main explicative variable of the volume 
of transmission assets, for obvious reasons. As in the case of consumption, the 
relation between area and volume of assets is expected to be positive. 

 The volume of cross-border transits is another variable that may influence the 
volume of physical assets of a system, as a country that supports a high level of 
transits might need a network more developed than others that do not have 
transits. It must be noticed however, that the concept of transit, which has been 
widely discussed, is ambiguous and defies any precise definition. In this study, 
the definition of transit given in [ETSOb 2000] has been adopted73. 

 The consumption per capita of electricity is computed as the ratio between the 
total consumption and the population that lives in the country. This variable 
gives a crude quantitative indication of the consumption intensity of the 
average consumer in each country. All other things being equal, the higher this 
factor is, the lower is the number of consumers (and factories or towns) and, 
consequently, the transmission requirements are also lower.  

 
71 Double distance in km was used for double circuit lines. 

72 Both normalized lengths are very similar because the ratio between kilometers of 400 and 220 kV is 
quite uniform in most of the analyzed countries. 

73 Transits have been defined in [ETSOb 2000] as the minimum value between exports and imports in 
a country at any given moment. As the hourly values of exports and imports flows are not available, 
the monthly values have been used. As it has been checked, these monthly values are similar to the 
obtained in [ETSOb, 2000]. The reason for this similarity is that the power transfers in the European 
network follow a similar patter (i.e. the same flux directions) during each month. Therefore, the 
monthly approximation to the definition of transits has been accepted for this study. 
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 In addition, other possible explanatory variables were tested, all of them with 

negative results. Among them: the volume of import and export flows, and also 
a quantitative measure of the geographic insularity of each country. 

 

Proposed correlation functions 

Two types of correlation functions have been evaluated in this study: one of them is 
linear, while the other one is nonlinear. This is the initially proposed linear 
function 

 

 
 (1) 

H
CaTaCaAalinesofKm ⋅+⋅+⋅+⋅= 4321

 

where A refers to Area (km2), C to Consumption (TWh), T to Transits (TWh) and H 
to population (inhabitants). The parameters ai are computed so that the best 
correlation is obtained.  

This is the proposed expression for the nonlinear function:  

 

 
 (2) 0

CKm of lines K A C T
H

λ
α β γ  = ⋅ ⋅ ⋅ ⋅ 

 

βα ACkassetsofVolume ⋅⋅=

                                                

 

In this case the parameters that have to be evaluated are the powers of each 
explanatory variable and the value of K0. 

A non-linear function similar to (2) has been proposed before in the technical 
literature. In [Hautot, 1999]74 the function  

 

  (3) 

 

was successfully used to explain the main cost drivers of transmission networks in 
different regions of France and also in several European countries. Here, the 
volume of assets (in monetary units) was employed instead of the normalized 
kilometers of lines, and transits and consumption per capita were not considered as 
potential transmission cost drivers.  

It is interesting to note that some previous theoretical studies [Persoz et al, 1984; 
Juricic, 1971]75 had predicted that the volume of network assets that would be 

 
74 Alain Hautot, “A method for overall costs comparison: Analysis of the main costs drivers”, Unipede 
Workshop on Electricity Network Tariffs, Prague 1999. 
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needed to serve a distributed load in a certain area should follow an expression 
such as (3), where α=2/3 and β=1/3. The empirical analysis in [Hautot, 1999], which 
is mostly applied to the French system, strongly confirms the previous theoretical 
results.  

For the correlation analysis in the present study, both functions [1] and [2] were 
evaluated using the SPSS statistic software. The following qualitative conclusions 
were reached: 

 A better correlation (a higher correlation factor76 R2) is obtained when the non-
linear expression [2] is used. This was to be expected. On one hand because of 
the results obtained in the aforementioned previous studies by other 
researchers. Also because the linear expression [1] does not make sense when 
any of the driving factors (the area, for instance) is set to zero.  

 Only three of the proposed driving factors were found to be significant. These 
are the area, the electricity consumption and the per capita consumption. 
Transits, imports, exports and a measure of geographical insularity were 
discarded as explanatory variables.  

 

Results of the correlation study  

The correlation study yields the following expression  

 

 
 (4) 

0.2594
0.6722 0.61360.0046 CKm of lines A C

H

−
 = ⋅ ⋅ ⋅ 
 

                                                                                                                                           

 

which relates the normalized volume of transmission assets with the area, the 
electricity consumption and the per capita electricity consumption in all the 17 
considered countries.  

The power coefficients that have been obtained in expression (4) are not equal to 
those predicted in [Persoz et al, 1984; Juricic, 1971] and verified in [Hautot, 1999]. 
This is probably related to the introduction in (4) of a new explanatory variable, 
which must be affecting the other two power coefficients. Indeed, if only the 
consumption and the area are taken into account in the analysis, the power 

 
75 Henri Persoz et al, “La planification des réseaux électriques”, Collection de la Direction des Etudes 
et Recherches d’EdF (EYROLLES) cf § 2.4 “Les lois de développement des réseaux et la détermination 
des quantités d’ouvrages” 

Juricic, “Lois théoriques des quantités d’ouvrages dans les réseaux électriques”, Revue Générale de 
l’Electricité, April 1971. 

76 This correlation factor gives the fraction of the total standard deviation of the sample that is 
explained with the explanatory variables.  
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coefficients are more similar to the results of these studies. However, this feature 
should be analyzed through further research77.  

 

Actual 
normalized 

km 
Non lineal 
estimation 

Estimation 
error in km 

Estimation 
error in %

Austria 3,706.5 2,387.1 -1,319.3 -35.6 

Belgium 1,602.4 1,476.9 -125.5 -7.8 

Denmark 1,484.3 1,139.1 -345.2 -23.3 

England & 
Wales 

11,517.2 10,516.2 -1,001.0 -8.7 

Finland 4605.3 6,048.3 1,443.0 31.3 

France 29,578.6 29,150.2 -428.4 -1.4 

Germany 25,562.0 25,334.5 -227.5 -0.9 

Greece 4,404.4 3,234.4 -1,170.0 -26.6 

Ireland 991.1 1,177.0 185.9 18.8 

Italy 13,974.5 16,773.6 2,799.1 20.0 

Luxembourg 74.6 46.3 -28.3 -37.9 

Netherlands 2,207.9 2,272.3 64.4 2.9 

Norway 4,004.9 6,576.8 2,571.9 64.2 

Portugal 2,008.2 2,377.4 369.2 18.4 

Spain 19,785.0 19,234.8 -550.2 -2.8 

Sweden 12,325.7 9,845.0 -2,480.7 -20.1 

Switzerland 3,204.3 1,435.3 -1,769.0 -55.2 
Table 20: Regression 0 1 results 

In expression 4, both the area and the consumption appear to have a positive 
influence on the volume of transmission assets, with the area having the larger 
influence. On the other hand, the per capita consumption has a negative influence, 
which makes perfect physical sense: The higher the consumption density, the lower 
the requirements on transmission to connect the consumers to the supply, all other 
variables (area and total consumption) being equal. 

Table 20 and Figure 34 show the discrepancies between the values that are 
estimated with the correlation function and the real ones, all of them in normalized 
kilometers. 

                                                 
77 The same model has been analyzed in this report giving the following results: α=0.7, β=0.69 
R2=0.95. There is similarity between the two sets of results. A larger and more diverse set of countries 
has been analyzed in the present study.  
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Figure 33: Regression results (R-1) in step 0 1 

The correlation factor R2 is 0.977, which means that the three explanatory 
variables “explain” 97.7% of the variance of the samples.  

Observation of Figure 33 indicates that the estimation is especially good for 
countries with large transmission network assets, such as France, Germany, Spain, 
England & Wales and Italy. 

The correlation results can be also analyzed from Figure 34, where the difference 
between the actual values and the estimation values for the normalized 
transmission assets has been represented in percentage. It should be noticed that, 
despite the high value of R2, the estimated error in percentage is very high in 
countries with small networks78.  

Therefore, it is apparent that some additional explanatory factors are needed to 
justify the deviations that have been found in step 0-1. These are some hypotheses:  

 The characteristics of the adopted regression method. The parameters of 
the function are obtained by minimizing the quadratic error between the 
estimated values and the actual values of the transmission assets in the 
different countries. As a result, the absolute error (difference between the 
estimated and the actual values) tends to be of more or less the same 

                                                 
78 This fact is due to the high variance of the sample. As the normalized kilometers of the studied 
countries vary from 74 to 29000, the residual variance, i.e. the variance that is not explained by the 
model, can be higher than the normalized kilometers of some countries. Therefore, in small countries, 
the predicted values can differ much, in percentage, from the actual values. 
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magnitude in all cases. This results in larger errors (in percentage) for 
countries with small networks.  

 Differences between large and small networks. The explanatory variables 
might have a different weight for systems with large transmission networks 
and with smaller ones.  

 Other factors. Additional explanatory factors may include: the transmission 
impact of lower voltage networks or the unbalances in the geographical 
distribution of generation and demand. The explanatory capability of these 
factors is examined later in section 4.2.5.  
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Figure 34: Estimation error in the regression for the step 0 1 

The first of the above mentioned concerns can be eliminated by performing two new 
correlation analyses. In the first one the correlation criteria are changed, and the 
relative error, -instead of the error in km-, is now the function to be minimized.  

For the second concern above, the countries are split into two groups, -countries 
with comparatively large transmission assets and countries with smaller 
transmission assets-, and a separate correlation analysis is done for each one of 
them. Another possibility is to add a dummy variable to differentiate between 
small and large countries. With this variable, there is the possibility to diminish 
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the adjustment error for small countries79. The equation that is used in this 
analysis is: 

{ }0 0 or 1 dummyCKm of lines K A C T
H

α β γ  = ⋅ ⋅ ⋅ ⋅ ⋅ 
 

λ

  (5) 

 

 

Actual 
normalized 

km 

Non lineal 
estimation 

(R-1) 

Estimation 
that 

minimizes 
the relative 

error 

(R-2) 

Estimation 
clustered 
for two 
sets of 

countries 

(R-3) 

 

Estimation 
with a 

dummy 
variable 

(R-4) 

Austria 3,706.5 2,387.1 2,444.0 2,746.4 2,007.7 

Belgium 1,602.4 1,476.9 1,788.0 1,908.4 1,290.4 

Denmark 1,484.3 1,139.1 1,257.1 1,602.1 1,023.4 

England & 
Wales 

11,517.2 10,516.2 11,113.3 10,475.1 11,221.1 

Finland 4,605.3 6,048.3 4,705.8 4,464.4 5,103.8 

France 29,578.6 29,150.2 25,434.5 29,823.2 28,932.7 

Germany 25,562.0 25,334.5 24,170.5 25,021.9 25,016.2 

Greece 4,404.4 3,234.4 3,190.3 3,769.2 2,557.1 

Ireland 991.1 1,177.0 1,191.3 1,699.5 1,047.9 

Italy 13,974.5 16,773.6 16,159.6 16,180.3 16,960.8 

Luxembourg 74.6 46.3 64.8 126.3 60.2 

Netherlands 2,207.9 2,272.3 2,727.3 2,740.4 1,871.4 

Norway 4,004.9 6,576.8 5,048.3 4,329.7 5,701.5 

Portugal 2,008.2 2,377.4 2,480.2 3,081.1 1,911.6 

Spain 19,785.0 19,234.8 16,844.7 18,712.4 19,314.0 

Sweden 12,325.7 9,845.0 7,711.8 12,447.5 11,828.0 

Switzerland 3,204.3 1,435.3 1,625.1 1,870.2 1,264.3 
Table 21: Results of all the regression analyses for the step 0 1 

                                                 
79 The group of large countries (cluster 1) includes England and Wales, France, Germany, Italy, Spain 
and Sweden. The small countries (cluster 2) are Austria, Belgium, Denmark, Finland, Greece, 
Ireland, Luxembourg, Netherlands, Norway, Portugal and Switzerland. The value of the dummy 
variable is 1 for the large countries and 0 for the small ones. 
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Table 21 compares the results of these three new regression analyses with the 
results of the first one: (R-1) corresponds to the non-linear estimation with 
quadratic minimization of the absolute errors, (R-2) to the estimation that 
minimizes the relative error, (R-3) to the separate estimation for the two clusters of 
countries80 and (R-4) to the estimation using the dummy variable.  

Table 22 contains information about the results obtained from all the models. 

 

 

K0 α β λ 

 

dummy
R2 

Standard 
deviation in the 

error (km) 

R-1 0.0046 0.6722 0.6136 -0.2594 _______ 0.977 1,345.5 

R-2 0.0068 0.5181 0.6779 -0.3545 _______  1,898.3 

R-3 (cluster 1) 0.0139 0.4686 0.4839 -0.4062 _______ 0.766 

R-3 (cluster 2) 0.0558 0.6834 0.5684 -0.0632 _______ 0.973 
865.9 

R-4 0.0362 0.6217 0.5404 -0.1455 1.5013 0.982 1,183.6 

Table 22: Regression model information 
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Figure 35: Regression results with relative  
error minimization(R-2) in step 0 1 

Figure 33, Figure 35, Figure 36 and Figure 37—where each country is represented 
by a dot—, summarize the results that have been obtained. The position of each dot 
is determined by the actual number of normalized kilometers and the 
corresponding value estimated with the correlation function. The closer is the dot 

                                                 
80 See footnote 79 
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to the x=y line, the more accurate is the estimation. The best numerical results are 
obtained with regression R-3, where two sets of systems are considered according 
to the dimension of their networks. Countries with large networks have the same 
good correlation as before, while most of the remaining countries have a better 
estimation of their normalized kilometers. However, the results of R-4 are almost 
as good as the ones that have been obtained in R-3. The R-4 model has the 
advantage of having the same power coefficients for small countries and large 
countries, i.e. it does not have to recur to two different sets of coefficients. The 
errors in percentage for R-1, R-2, R-3 and R-4 are presented in Figure 38. 

 

Figure 37: Regression results using a dummy variable (R-4) for step 0 1 
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Figure 36: Regression results with clustering (R-3) for the step 0 1 
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Figure 38: Relative estimation error of all the regressions for the step 0 1 

 

The correlation analyses that have been performed for the step 0-1 (see Figure 18) 
show that the volume of transmission network assets in the different countries can 
be very satisfactorily explained by a reduced number of basic explanatory factors. 
However, the importance of the estimation errors for some of the countries indicate 
that other explanatory factors have not been identified. The correlation results for 
all the steps are jointly discussed in some detail in section 4.2.5.  
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4.2.2 Correlation analysis for the 1 3 step.  

An attempt has been made to examine the combined step 1→3 (see Figure 19), 
given that the set of available data to study the individual steps 1→2 and 2→3 is 
very incomplete. Step 1→3 examines the relationship between the volume of 
transmission assets (normalized kilometers of transmission lines) and the 
transmission tariffs. A priori, this relationship is expected to be simple, since the 
volume of transmission assets must be directly related to the annual transmission 
costs for each country and, with a simple division of this figure by the global 
annual consumption of electricity in the country, one could estimate the average 
monomic transmission charge (€/kWh). 

As it was done in the previous correlation analyses, it is now necessary to propose a 
function that may link the transmission tariff and the explanatory variables, which 
in this case are only the volume of transmission assets and the global electricity 
consumption. The proposed function is simply  

 

 






⋅=
C
KfTariffonTransmissi  (6) 

 

where K represents the normalized kilometers of transmission lines, C is the 
country annual consumption and f is a constant. 

The correlation analysis is limited to finding the value of the parameter f that 
maximizes the correlation factor. In this case the correlation factor R2 has a value 
of 0.80281. The prediction provided by equation [6] and the actual tariffs 
(corresponding to the case example B) are shown in Figure 39. The value of the 
parameter f is 0.102. 

The results of the numerical analysis, as shown in Figure 39, indicate that there is 
a very poor correlation between the actual values of the physical volumes of 
transmission assets and the transmission tariffs. According to the correlation, the 
predicted values of the transmission tariffs for the representative case B would 
range between 1.4 €/MWh and 10.5 €/MWh. However, the deviations of the actual 
transmission tariffs with respect to these estimated values are very important. 
This suggests the existence of unidentified explanatory factors that significantly 
affect the relationship between these two magnitudes. In other words, accepting 
the existing physical volumes of transmission facilities, the predicted values of the 
transmission tariffs are given by the straight line in Figure 39, with differences 
with respect to the actual values of the tariffs ranging from 220% to -76%, with an 
average value of ± 40%. 

 

                                                 
81 In the case of the linear correlation analysis described in equation [6], this value of R2 does not 
permit to conclude that the regression model is acceptable. In this case, if Figure 39 is observed, it is 
clear that the analysis does not permit to obtain reliable estimations of the tariff for each country. 
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The results that have been obtained suggest that, despite the lack of a more 
complete set of data, the investigation of the unidentified explanatory factors 
requires the examination of the simpler steps 1→2 and 2→3. The interest in 
investigating steps 1→2 and 2→3 individually is to find out whether the causes for 
the poor correlation in step 1→3 between the volume of transmission assets and 
the final tariffs is due to the determination of the revenue requirements of 
transmission or to the design of the tariffs or both.  
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Figure 39: Correlation results for step 1 3 82 

 

4.2.3 Correlation analysis for the 1 2 step 

Incomplete data have been collected regarding the total cost (the authorized 
revenue requirement) of the transmission networks of the different countries, 
because of several reasons (see section 4.1.3). This scarcity of information makes it 
more difficult to perform the correlation analyses for the steps 1→2 and 2→3 in 
Figure 18.  

 

This second correlation, step 1→2, investigates the relationship between the 
volume of physical transmission assets (normalized kilometers) and the authorized 
transmission cost for each country83, which can be hypothesized to be a linear 

                                                 
82 See the discussion on the Spanish case in section 3.1.1 and the detailed information that is provided 
in appendix 3. 

83 Note that this transmission cost includes in all cases other components besides network 
infrastructure costs, such as losses, congestions or ancillary services, in order to establish meaningful 
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function. In this case the simple hypothesis about the correlation function is that 
the relation between these two variables is linear84. Then, the function is: 

 

 KdCostsonTransmissi ⋅=  (7) 

 

where K represents the normalized kilometers of the existing transmission lines. 
The value of the coefficient d was found to be 0.04842. The results can be seen in 
Figure 40. 
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Figure 40: Regression 1 2 results 

 

The correlation results for the available data are better than the ones obtained in 
step 1→3 (in fact, R2  is 0.926). However, if  Figure 40 is observed, the correlation is 
still poor. Reflection on these results and the answers to the questionnaires 
indicate that the missing explanatory factors must be of a regulatory nature. For 
the same volume of assets, the differences in the procedures of determination of the 
regulated authorized revenues for the transmission companies may result in widely 
different transmission costs. The critical factor here, as the limited financial 
analysis that was performed in section 4.1.4.3 shows, is the determination of the 

                                                                                                                                            
comparisons, since it was impossible to separate these costs from the strict network costs in some of 
the countries. 

84 This was the same hypothesis that was used in the previous step 1-3, see section 4.2.2. 
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regulated asset base corresponding to the existing transmission facilities. A more 
detailed discussion is provided in section 4.2.5.  

 

4.2.4 Correlation analysis for the 2 3 step 

The correlation of step 2→3 examines the relationship between the regulated 
transmission cost divided by the total electricity consumption in a country and the 
level of the transmission tariffs for the eligible customers. In this case it is also 
reasonable to assume that the relationship between the aforementioned variables 
is linear, so it can be represented by the following function: 

 

 TCTransmission Tariff e
C

 = ⋅ 
 

 (8) 

 

where TC stands for transmission cost. The computed value for the coefficient e is 
1.426, and the value of R2 is 0.834. The results are shown in Figure 41. 
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Figure 41: Regression 2 3 results85 

 

 

                                                 
85 See footnote 82 and the discussion on the Spanish case in section 3.1.1.  
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4.2.5 Analysis of Results 

In this section, the results of the previous analyses of correlation will be reviewed 
and examined again, with the purpose of identifying the basic explanatory factors 
from a more global perspective, while taking also into account the specific features 
of each country.  

 

 0 186 1 2 2 3 1 3 

Austria 
Under 
-45.8% 

Under 
-18.2% 

Under 
-15.8% 

 

Belgium Under 
-19.5% 

  Under – 
-75.7% 

Denmark Under 
-31.1% 

Under – 
-70.2% 

Over + 
64.0% 

 

England & 
Wales 

OK 
-2.6% 

  Under – 
-50.8% 

Finland Over 
10.8% 

Over 
11.5% 

OK 
2.3% 

 

France OK 
-2.2% 

Under 
-10.2% 

Under 
-32.0% 

 

Germany OK 
-2.1% 

  OK 
2.7% 

Greece Under 
-41.9% 

   

Ireland OK 
5.7% 

Under – 
-63.8% 

Over + 
55.2% 

 

Italy Over 
21.4% 

Under 
-24.3% 

Under 
-39.1% 

 

Luxembourg Under 
-19.3% 

   

Netherlands Under 
-15.2% 

  Under 
-47.5% 

Norway Over 
42.4% 

Under 
-28.2% 

Under 
-19.6% 

 

Portugal OK 
-4.8% 

Under 
-20.2% 

Under 
-40.7% 

 

Spain87 OK 
-2.4% 

Over 
23.3% 

Under 
-42.3% 

 

Sweden OK 
-4.0% 

Over + 
210.8% 

Under 
-30.4% 

 

Switzerland Under – 
-60.5% 

   

Table 23: Estimations with respect to actual values  
in the correlation studies 

                                                 
86 The results reported here correspond to method R-4.  

87 See the discussion on the Spanish case in section 3.1.1.  
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4.2.5.1 Summary of results of the regression analysis for each country 

Table 23 summarizes the major qualitative results of the regression analysis for 
each country. The outcome of each regression computation is an estimation of the 
mathematical relationship between a set of variables. This relationship allows one 
to compare the actual values of the considered variables (volume of physical 
transmission assets, transmission costs and transmission tariffs) to the 
corresponding estimations. Table 23 describes in a straightforward way how good 
these estimations are. In some cases the estimation is very good and the estimation 
values are close to the real values. This situation is shown in the table as an “O.K.”. 
In other cases the estimation exceeds the real values (for instance, the estimated 
number of kilometers of lines is larger than the actual value). This situation is 
described with an “Over” for medium size deviations and “Over +” if  the deviation 
is large. The opposite conditions are represented by “Under” and “Under –“. 

Deviations are included in the table for all countries and for the three steps: 0→1, 
1→2 and 2→3. Whenever the steps 1→2 and 2→3 have not been possible, because 
of lack of data, these two individual steps have been replaced by the combined step 
1→3.  
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Figure 42: Value of the basic Explanatory Variables per Country 

It can be easily noticed from the table that the results from step 0-1 are much 
better than the results from the other two steps. .  

 

The remainder of this section is devoted to the discussion of the failures and 
successes of the correlation analysis and, in particular, to commenting other 
potential explanatory factors and also the ones that have been discarded. In steps 
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1→2 and 2→3 the important issue is to identify the reason for the poor results of 
the correlation.  

 

4.2.5.2 Step 0 1 

The main conclusion of the regression analysis for the step 0-1 is that the volume of 
transmission network assets of a country can be in a large part explained by a 
limited number of driving factors: the area, the total electricity consumption and 
the intensity of consumption (i.e. consumption per capita). Figure 42 depicts them 
graphically, so that easy comparisons can be made for the considered countries. All 
three variables have been expressed as a percentage of the corresponding figure for 
the country with the highest value. For instance, the consumption per capita is 
expressed as a percentage of the figure for Norway. The correlation function that 
has been identified confirms and, perhaps, extends some previous theoretical and 
empirical analyses, see [Persoz et al, 1984; Juricic, 1971]. This appears to indicate 
that the transmission planning practices in the different countries follow a similar 
pattern and are driven by the same basic considerations. However, the importance 
of the estimation errors for some of the countries (Austria and Switzerland are two 
representative examples) indicate that other explanatory factors have not been 
identified. 

The correlation analysis also established that several potential explanatory factors 
that were examined had no significant explanatory capacity: the volume of cross-
border transits88, the volume of import or export flows and some measure of the 
geographical insularity of the country, among others.  

In broad terms, from the results of the several correlation analyses for step 0-1 (see      
Table 21 and Figure 38) and using correlation R-4 as the main reference, one could 
say that, for most countries the unexplained deviation of the volume of physical 
assets from the prediction ranges between 0 and 25%. However, for about 5 
countries the unexplained deviation can be as high as 50% or more.  

 

Possible explanatory factors for the observed deviations. 

The results of the correlation for the step 0-1 clearly indicate that additional 
factors are needed to explain the significant deviations of some countries from the 
general pattern. It was observed that the correlation model tends to provide worse 
approximations for the countries with smaller networks. This led to the use of 
improved correlation models to deal with this fact, see section 4.2.1 above, with 
only modest improvements. It follows the discussion of several potentially 
additional explanatory factors. However, none of them has been identified as being 
clearly correlated with the non-explained deviations. 

 
88 However, it is acknowledged that only monthly data were available to perform the analysis, -see 
section 4.1.1.5-, and more reliable results would be obtained by using hourly data.  
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 Adjustments to the considered volume of transmission assets. In some 
countries the sub-transmission network (voltages below 220 kV) may play a 
significant transmission function89. If this is the case, it would be necessary to 
include in the normalized kilometers for those countries a fraction of the length 
of transmission lines at some voltages lower than 220 kV. Note that this factor 
is very much related to the administrative definition of the transmission 
network itself, which may not coincide satisfactorily with the actual 
transmission function.  

Another factor that may have some influence is the fact that in this study only 
transmission lines have been included in the volume of physical transmission 
assets, instead of considering also the transformers that are connected to 
transmission voltage levels. 

 Different proportions of transmission assets in 400 kV and 220 kV. 
Some countries have very different network structures. For example, Denmark 
has almost no 220 kV network. The Netherlands also has a reduced volume of 
220 kV network. On the other hand, the majority of European Countries have a 
significant proportion of 220 kV facilities. This emphasizes the importance of 
the conversion factor between 220 kV and 400 kV assets.  

 Generation - Demand imbalance. The answers to the questionnaire 
indicated that there are significant imbalances in Austria, Spain, England and 
Wales, Finland, Ireland, Norway and Sweden. It seems reasonable, -as reported 
in [Hautot, 1999-, to think that an imbalance condition will result in an “under-
estimation” of the volume of transmission assets, because it creates a higher 
need for transmission assets. However, the examination of the quantitative 
results that have been obtained indicates that this factor is not significant or 
that it is shadowed by other more important factors. 

 Other factors. Different levels of quality of service and different utilization 
factors of the transmission lines might also have some influence on the results, 
but the information that has been provided by the collaborating entities has not 
allowed to draw any conclusions in this respect. 

 

4.2.5.3 Step 1 2 

The estimations obtained in this step have been worse than expected, since a 
straightforward relationship between the volume of physical transmission assets 
and the regulated network costs had been anticipated. Large deviations happen for 
Denmark, Ireland and Sweden. The typical unexplained deviations from the 
predicted values may be typically 25 %, although in the case of Sweden is of 210%. 
Again, this indicates that some important explanatory factors are missed in the 
regression analysis.  

 
89 This may be, for instance, the case of Belgium, Ireland or Portugal, where a significant proportion 
of the transmission network is below 220 kV. However, the observed deviations have different signs in 
these countries. While Portugal and Belgium are “under-estimated”, the transmission network of 
Ireland is “over-estimated”. No clear conclusions can therefore be derived and a more detailed 
analysis of the transmission function of distribution networks is required.  
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Many factors have an influence in the determination of the authorized 
transmission revenues. While some countries use the historical book value of the 
assets, others use replacement values or just ad hoc figures that happen to result 
in reasonable values for the transmission charges –typically close to the current 
value of the charges-. The various methods that are used for depreciation and for 
selection of the rate of return on capital may also introduce significant differences. 
The history of accounting practices for transmission assets within each country 
may also have much relevance, as well as the accounting criteria used during the 
unbundling process of transmission costs from other utility costs when the 
transmission company was born. One cannot ignore the importance that in this 
process has the presence of an independent regulator and whether the adopted 
price control method introduces a significant pressure for cost reduction. Larger 
cost reductions are to be expected in transmission companies that have been 
subject to this type of regulation for a longer time. 

Here, the financial analysis of a reduced sample of countries that is described in 
section 4.1.4.3., has shown that the differences in the regulated price control 
procedures that are adopted in the considered countries for the determination of 
the regulated asset base of the transmission companies is the major reason for the 
poor correlation that exists between the volume of physical facilities and the 
transmission costs. Therefore an additional valid explanatory factor has been 
identified. While the correlation between the volumes of physical assets and the 
regulated asset bases of the companies was very poor, the transmission costs were 
closely proportional to the values of the regulated asset bases. Therefore the 
problem lies in the diversity of methods and historical practices for 
determination of the transmission asset bases.  

Within the limitations of the reduced sample of countries, it has been also observed 
that the countries with the lowest values of the ratio fixed assets / normalized km 
use historical costs or book values in the determination of the value of the fixed 
assets, while the country with the highest ratio uses replacement costs. 

 

Other possible explanatory factors for deviations. 

 Additional regulatory inputs in the price control. Some of the 
collaborating entities suggested that transmission costs could also be affected 
by factors such as the adopted depreciation rate or the differences in financial 
costs between countries or between  publicly and privately owned companies. 
No evidence of this has been found with the available information. The mean 
age of the transmission facilities, -and therefore how much depreciated they 
are-, could also be an explanatory factor.  

 Line construction cost. The cost of construction of a transmission line is very 
variable, even inside one country. This is why it is very difficult to find a 
reliable average value of line construction cost. Geographical, economic, or 
other conditions may lead to significant differences in per km construction cost, 
and consequently, also to differences in the cost figures for each country.  
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4.2.5.4 Step 2 3 

The correlation analysis examines here the relationship between the regulated 
transmission cost divided by the total electricity consumption in a country and the 
level of the transmission tariffs for the eligible customers. This correlation, which 
in principle should not present significant deviations, is again worse than expected. 
It is interesting to observe from Figure 41 that most of the actual transmission 
tariffs are above the average transmission costs in the respective countries. The 
magnitude of the unexplained deviations is quite large for most countries, with 
typical values in the range of 2 to 64%. The case of Spain may be discounted, since 
it is known that the official value of the transmission tariff that is represented in 
the figure must contain a large fraction of regulatory charges.  

It seems that the lack of correlation between the estimated and the actual values 
can only be caused by a diversity of practices in tariff design, such as the 
application of different criteria for transmission cost assignment between different 
categories of consumers. Other theoretical possibility, although the collaborating 
entities have denied that this could be the case, is the lack of coincidence, -by 
excess or default-, between the authorized transmission revenue and the amount 
that is expected to collect from the transmission tariffs to all the network users. 
Trying to decipher the explanation for the deviations in step 2-3 is a hopeless task, 
since the specific methods that are used by each regulator to determine the 
network tariffs for each category of network users are presently not made public in 
most countries. 
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5 Summary and conclusions 

This report has tried to contribute to a better understanding of transmission tariffs 
in the 17 countries that participate in the Internal Electricity Market (IEM) of the 
European Union. This understanding is necessary at a moment where a significant 
effort is being placed in developing procedures for cross-border tarification in the 
IEM. A meaningful effort on cross-border tarification should be consistent with an 
important degree of harmonization of transmission tariffs and transmission cost 
determination procedures in each one of the IEM countries.  

Information on the different regulations of transmission tariffs has been obtained 
and examined for each one of the IEM countries. Representative case examples of 
computation of transmission tariffs have been defined and the results for each 
country have been determined and compared. It has been tried to interpret the 
results by looking at correlations between the values of the tariffs and the set of 
reasonably possible transmission cost drivers. The results from this global effort 
can be classified into three categories. In the first place, the variety of transmission 
tariffs in IEM countries can now be described, both in quantitative and qualitative 
terms. Secondly, the reasons for the variety in transmission tariffs for the final 
users have been analyzed and some conclusions have been reached. Finally, some 
regulatory implications, that are derived from the previous results, are provided.  

The scope of this report is not the complete network, but only transmission. Large 
generators are typically connected to the transmission network, but most eligible 
consumers are connected to distribution networks of various voltages. As the 
present study in principle only concerns transmission, distribution charges have 
been ignored for the most part and the transmission tariffs have been computed as 
if the network users were directly connected to the transmission network. Besides, 
all efforts have been made to exclude any non-network related charges, -regulatory 
charges of different nature, such as generation stranded costs or subsidies to 
renewable energy sources-, that may appear in the transmission tariffs in some 
countries.  

However, in order to obtain a better perspective of the quantitative significance of 
transmission tariffs within the complete network access tariffs for eligible 
consumers, a parallel but minor effort has been performed in order to collect some 
information on distribution tariffs of some representative utilities in the same 
considered countries. This information includes a basic description of the structure 
of the tariffs and their numerical values for the same case examples that were 
considered for transmission. Section 3.3 of this report presents the results of this 
effort.  
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Austria         

Belgium         

Germany         

Denmark              

E& W   BSUoS90  BSUoS BSUoS BSUoS  

France        91 

Finland         

Italy     92   93 

Ireland         

Norway         

Netherlands        94 

Portugal         

Spain        95 

Sweden         
Table 24: Cost components of the transmission tariffs 

 

5.1 Description of transmission tariffs in IEM countries 

Based on the analysis of the specific regulations of tariffs in the considered 
countries, as well as on the answers to the questionnaires, this report has 
examined the coincidences and discrepancies of the several aspects of electricity 
tarification in these countries. The analysis has covered four relevant issues: 

 The nature of the cost components that are reflected in the transmission tariff. 

                                                 
90 BSUOS refers to the balance Services Use of System charge. This is an addition to the TNUOS 
charges levied. 

91 Fraction of connection costs left to the System Operator 

92 It is included in the tariff. However, in the data given by Italian Regulator, this cost was not 
included. Therefore, this cost has been estimated in the analyses made in chapter 4. 

93 Different regulatory charges 

94 Stranded costs of generation 

95 Cost of diversification and security of supply, different permanent costs, and the renewable energy 
premium costs. For more information, see appendix 3 
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 The structure of the tariff, which comprises several aspects: the format of the 

charges that are included in the tariff (e.g. fixed charges, capacity component 
and energy component), the level of geographical differentiation of the tariffs 
(nodal, zonal or uniform) and the level of time differentiation (e.g. hourly, daily, 
seasonal, etc.). 

 The average level of charge allocation to generators and consumers in each 
country. 

 A comparison of representative numerical values of the transmission tariffs for 
eligible consumers in each country.  

 

5.1.1 Cost components 

The results, as summarized in Table 24, that was first introduced in section 3.2.5, 
indicate that all countries include in their transmission tariffs the infrastructure 
network costs, the operation and maintenance costs and the costs of the 
transmission system operator. The costs of losses, ancillary services and congestion 
management are sometimes also included in the transmission tariff. However, 
when these costs are not included in the transmission tariff, they are recovered 
through different mechanisms, typically via a surcharge or uplift in the cost of 
energy. A few countries use the concept of “access charge”, -rather than a pure 
transmission charge-, and they include in this tariff diverse regulatory charges, 
such as generation stranded costs or the costs of promotion of generation with 
renewable energy sources. These regulatory charges may be a very significant 
fraction of the complete access charge.  

 

5.1.2 Tariff structure 

Components of the tariff. 

The split between the capacity and the energy components of the transmission 
tariff in the different countries is very diverse, as it can been observed in Figure 43, 
that was first introduced in section 3.2.1. However, in most countries the 
percentage of the energy-based charges is roughly close to 50% of the total charge. 
The countries with a higher dispersion from this point are Denmark and Finland, 
with an energy-based charge of 100%, and Norway and Germany, where the 
energy-based charge is lower than 20% of the tariff.  

 

Spatial differentiation.  

Differentiation in the transmission charges because of the geographical location in 
the network is not a common practice in the considered countries. Nodal 
differentiation is applied in the marginal loss payment (energy charge) in Sweden 
and Norway for both consumers and producers. In Sweden this nodal 
discrimination is also applied to the capacity charge. In Ireland, it is applied in the 
capacity charge for producers and also in a loss payment mechanism that is only 
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applied to producers. In England, zonal differentiation is applied to the capacity 
charge, both for consumers and producers. In Italy, there are six different 
production zones for loss payment. The remaining countries do not apply any 
transmission charges with nodal or zonal differentiation.  

 

Time differentiation. 

Time differentiation is used in almost all of the considered countries, but the 
specific implementation varies widely, see Table 25, that was first introduced in 
section 3.2.1. However, it is important to notice that the numerical results for the 
several case examples that have been studied in this report indicate that, in one 
form or another, the quantitative effect of time differentiation is similar in the 
different countries. Therefore, this feature is not considered to contribute in a 
significant way to the differences in the values of the tariffs among the countries.  
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Figure 43: Split between capacity, energy and fixed charges in tariff B 
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 Energy Part Capacity 
Part 

Remarks 

Austria 

  

It is only applied in the Vorarlberg 
region96. This small region is 
included in the German control area 
of EnBW.  

Belgium   No time differentiation 

Denmark 
  

Three different time periods are 
distinguished: low load, high load 
and peak load hours 

England & 
Wales   

The capacity charge is proportional 
to the generation/load capacity 
during the triad97 

Finland 

  

Differentiation is only applied to a 
part of the tariff, which is entirely 
energy-based. The differentiation is 
between winter weekdays and the 
rest of hours 

France 

  

The distinction is between winter 
weekdays, winter weekends and 
nights, summer weekdays and 
summer weekends and nights. This 
distinction is for both the capacity98 
and the energy part 

Germany   No time differentiation 

Greece No Tariff No Tariff  

Ireland 

  

In Ireland, there is a distinction in 
the loss payment, which is only 
applied to generators. The loss 
coefficients are calculated for day 
and night in three different periods 

                                                 
96 The Austrian Transmission system is operated and owned by 3 Austrian TSOs. The Austria and 
Tyrol regions have the same tariff structure and similar values. The Austrian region tariff has been 
used in this document. The smallest region is Vorarlberg, which is included in the German control 
area of EnBW. 

97 The BSUOS (which covers system service costs) is levied on total consumption and total generation. 
TNUOS (which covers transmission assets owner’s costs) is, for generation, levied on installed 
capacity. For half-hourly metered load the charge is levied on average demand over the three system 
peak periods (the “triad”); for non-half hourly metered load, charges are levied on total consumption. 

98 For the capacity part, an expression is used to calculate an equivalent capacity that applies to the 
unitary cost per MW. For more details, see appendix 3. 
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 Energy Part Capacity 
Part 

Remarks 

of the year, namely summer, spring 
& autumn and winter.  

Italy 

  

Differentiation is among peak, high, 
medium and low hours, and it is 
applied to the energy consumed in 
each period. It is also possible to 
contract a different capacity for each 
month. 

Luxembourg No Tariff No Tariff  

Netherlands 

  

It is possible to contract different 
capacities for each month, which are 
used for calculating one of the 
capacity-based parts of the tariff. 
However, this differentiation is not 
too important 

Norway 

  

There is a differentiation between 
high load and low load hours. On 
each one of these two periods, there 
are different loss coefficients and 
energy reference prices for loss 
calculation. These loss coefficients 
and reference prices are published 
every two months 

Portugal 

  

The peak hour load is the basis for 
charging.  In winter, there are 5 
peak hours per working day, while 
in summer there are only 3. 
Therefore, it cannot be said that 
there is a real time differentiation in 
Portugal, having only this 
distinction between peak hours, 
which are differently defined for 
summer and winter, and the 
remaining hours 

Spain   Six different time periods are 
defined. In each one of these 
periods, which are clustered 
according to the expected total 
demand of the system, the capacity 
and energy charges have different 
values 

Sweden   The distinction is established 
between high load (winter) 
weekdays, high load rest of hours, 
low load (summer) weekdays and 
low load rest of hours. For each one 
of these periods, there are different 
loss coefficients, and different prices 
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 Energy Part Capacity 
Part 

Remarks 

for losses. There is no differentiation 
for the capacity charge 

Switzerland No Tariff No Tariff  
Table 25: Time differentiation in the capacity 

 and energy charges 

 

5.1.3 Allocation to consumers and producers 

The charge to consumers is higher than the charge to generators in all the 
countries, except for Norway where the average allocation percentages are 
intended to be 50/50%. There are only two countries with a charge to producers 
higher than 30% of the total transmission tariff, namely, Norway and Sweden. 
Harmonization of this feature, then, seems to be closer than for other 
characteristics of the transmission tariffs, where diversity is stronger.  

 

5.1.4 Quantitative comparison of the tariffs 

Numerical values of the transmission tariffs in each country have been obtained for 
several representative case examples, where both the generation and the consumer 
charges have been considered, see Table 26, that was first introduced in section 
3.1.1. The results that have been obtained in this report are in good agreement 
with the results of a previous study by the European Association of Transmission 
System Operators, ETSO, see [ETSOb,2000], except for The Netherlands, -where 
the tariff structure has been recently modified- and Germany, -where the tariff 
structure has also changed but without affecting significantly the total numerical 
values-.  

In order to be able to establish meaningful comparisons between the values in the 
table, suitable modifications have been made when required so that each one of the 
tariffs includes the same components of cost: network infrastructure, operation and 
maintenance, system operation, administrative costs, losses, ancillary services and 
congestion management. No results have been displayed for Greece, Luxembourg 
and Switzerland, since these countries still do not have an unbundled transmission 
tariff.  

“Access tariffs” are used instead of transmission tariffs in Denmark, Germany, 
Italy, The Netherlands, Portugal and Spain. Access tariffs include non-
transmission related regulatory charges, such as generation stranded costs or 
promotion of renewable generation. The table presents the normalized 
transmission access tariffs with and without regulatory charges. This study has 
tried to restrict the comparison to transmission tariffs as much as possible, but the 
identification of the pure transmission component has not been always possible. 
This is the case of the Spanish tariff, as it has been explained in detail in section 
3.1.1  
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 Case A 

8760 h 
Tariff 

(€/MWh) 

Case B 

4200 h 
Tariff 

(€/MWh) 

Case C 

3760 h 
Tariff 

(€/MWh) 

Austria 6.11 7.13 7.34 
Belgium 5.70 8.84 9.54 
Denmark (East) 8.12 10.28 9.70 
Denmark (East, Without regulatory charges) 4.37 6.53 5.94 
Denmark (West) 8.60 8.95 8.88 
Denmark (West, Without regulatory 
charges) 

4.84 5.20 5.12 

England & Wales 4.96 8.09 8.75 
Finland 3.01 3.72 3.60 
France 5.85 8.32 8.87 
Germany99 5.88 7.80 8.26 
Germany (Without regulatory charges) 3.28 5.20 5.66 
Greece    
Ireland 5.18 6.63 6.94 
Italy 9.80 13.86 14.61 
Italy (Without regulatory charges) 5.63 7.82 8.18 
Luxembourg    
Netherlands 5.75 6.42 6.99 
Netherlands (Without regulatory charges) 3.55 4.22 4.79 
Norway 2.30 4.38 4.82 
Portugal100 5.51 7.98 8.50 
Spain 9.08 12.90 13.62 
Spain (after application of publicly available 
coefficients to remove regulatory 
charges101) 

7.32 10.36 10.93 

Sweden 1.99 2.97 3.09 
Switzerland   - 

Table 26: Results of the case examples 

                                                 
99 The values of transmission tariffs in Germany show a large variation among the different TSOs, 
ranging from 3.1 to 9.5 €/MWh. Representative intermediate values have been selected here.  

100 Surplus costs arisen by renewables and cogenerators, which amount to approximately 0.3 €/MWh 
are included 

101 These administrative coefficients are only used for economic settlement purposes and they grossly 
underestimate the regulatory component in the network access charges. See the discussion on the 
Spanish case in this section and the detailed information that is provided in appendix 3.  
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Based on the numerical results that have been obtained with the three case 
examples, the 14 countries for which transmission tariffs are available can be 
roughly classified into three groups: 

 Low tariff countries: Sweden, Finland, The Netherlands, Norway and Germany 
form this group (ordered from lower to higher tariffs). The average transmission 
charge in case example B for countries of this group is about 4 €/MWh.  

 Medium tariff countries: Denmark102, Ireland, Austria, Italy, Portugal, England 
and Wales, France and Belgium form this group (again, ordered from lower to 
higher tariffs), with an average transmission charge of 7.5 €/MWh. The tariffs 
range from about 6.5 €/MWh in East Denmark to 8.8 €/MWh in Belgium for the 
case example B. 

 High tariff countries: Spain is the only member of this group, with a value of 
10.36 €/MWh for the case example B. It was explained in section 3.1.1 that one 
can reasonably estimate that 66 % of the Spanish transmission access tariff for 
eligible consumers corresponds to non-transmission related regulatory charges. 
This would result in a transmission tariff for Spain of approximately 4.4 €/MWh 
for case B. This would place Spain in the low tariff group. 

It must be noticed, however, that total network tariffs comprise distribution plus 
transmission charges. Section 3.3 of this report presents the results of the parallel 
effort that has been performed to collect qualitative and quantitative information 
on distribution tariffs. A joint comparison of transmission and distribution tariffs is 
complicated by the fact that some countries do not have uniform national 
distribution tariffs, which depend on the individual distribution utilities. The 
average value of distribution tariffs in the considered countries for some selected 
representative case examples is of the following order of magnitude: 

 5.5 €/MWh in case example A and 7.9 €/MWh in case example B, for consumers 
connected at the 110 kV voltage level, with individual values ranging from 2.9 
€/MWh (Norway in case example A) to 13.6 €/MWh (Germany in case example 
B).  

 11.2 €/MWh in case example B and 12.9 €/MWh in case example C, for 
consumers connected at the 50 kV voltage level, with individual values ranging 
from 5.1 €/MWh (Norway in case example B) to 24.6 €/MWh (Germany in case 
example C).  

 15.7 €/MWh in case example B and 17.4 €/MWh in case example C, for 
consumers connected at the 15 kV voltage level, with individual values ranging 
from 9.8 €/MWh (Norway in case example B) to 24.6 €/MWh (Germany in case 
example C). 

It has been observed that countries with low or high transmission tariffs do not 
necessarily correspond to countries with low or high distribution tariffs, 

 
102 In Denmark there are two zones operated by two different TSOs. The tariff values are similar, and 
the main differences appear in the split of the charges between consumers and generators. In West 
Denmark, there is a charge for producers that amounts to, approximately, 20% of the total tariff. In 
East Denmark, there is no charge for producers at all. 
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respectively. Actually the correlation is very weak. The discrepancy is most notable 
with Germany, with comparatively much higher distribution tariffs and also, but 
moderately, with The Netherlands, Austria and Norway. The opposite happens to 
Spain, with comparatively lower distribution tariffs.  

Although there are large differences between countries in the values of the 
transmission charges, there can also be explanatory factors that may justify these 
differences. This was the purpose of the second part of this study.  

 

5.2 Explanatory analysis of the tariffs 

The significant diversity in the numerical values of the transmission tariffs for the 
different countries demands some kind of explanation. Finding such an explanation 
is the purpose of the second part of this study. The complete description of the 
analysis is provided in chapter 4.  

The large variety of factors that may be involved in the explanatory analysis 
dissuades one from attempting to establish a direct correlation between the end-
use transmission tariffs and the possible explanatory factors. Instead, the 
explanatory process has been broken down into several steps, as the figure below 
indicates 

 

Explanatory
factors

Volume of
transmission

assets

Transmission
Network

Costs

Transmission
Tariffs

Step 1 3

0 1 2 3
Step 0 1 Step 1 2 Step 2 3

 
Figure 44: Three-step approach to the explanatory analysis 

 In a first step, step 0-1, correlations have been sought between the volume of 
physical transmission assets in each country (km of transmission lines, 
basically) and potential explanatory factors such as extension of the country, 
electricity consumption, the transits that the country withstands, or 
consumption per capita, among others.  

 In a second step, step 1→2, the report has examined the correlation between 
the volume of physical transmission assets and the authorized 
transmission revenues (i.e. the transmission costs) that are taken into 
account when computing the transmission tariff of each country, as well as the 
regulatory measures that may have a significant impact on this correlation.  

 Finally, in a third step, step 2→3, it has been analyzed the existing relation 
between the actual transmission tariffs and the authorized transmission 
revenues, where regulatory measures also take an important role, namely, 
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criteria for cost allocation between eligible and non-eligible consumers or 
between generators and consumers.  

This approach has tried to identify the major drivers resulting in quantitative 
differences among the tariffs in the different countries, separating those coming 
from objective physical factors (e.g. consumption density) from others resulting 
from regulatory measures. Limitations in the availability of data, in particular 
regarding the costs of the different transmission networks, have implied that steps 
1→2 and 2→3 have had to be performed in an incomplete form. Therefore, in order 
to obtain supplementary information, a combined step 1→3 encompassing these 
two last steps has also been examined.  

 

The first correlation analysis (step 0-1). 

The correlation analyses that have been performed show that the volume of 
physical transmission assets in the different countries can be satisfactorily 
explained by a reduced number of basic explanatory factors: the total electricity 
consumption C, the consumption per capita C/H and the size (area) A of the 
country. This result indicates that transmission planning practices in the different 
countries follow a similar pattern and are driven by the same basic considerations. 
Besides, the nonlinear mathematical expression relating the volume of assets with 
these three basic factors is basically in agreement with previous theoretical and 
experimental results that have been published in the literature. This expression is 

 

 
0

CKm of lines K A C
H

λ
α β  = ⋅ ⋅  

 
, where K0 is a constant. (8) 

 

The correlation analysis also established that several considered factors had no 
significant explanatory capacity: the volume of cross-border transits, the volume of 
import or export flows and some measure of the geographical insularity of the 
country.  

The results of the correlation also indicate that additional factors are needed to 
explain the significant deviations of some countries from the general pattern. 
While Italy or Norway exhibit a lower volume of actual transmission physical 
assets than what appears to correspond to its basic characteristics (i.e what is 
estimated by the correlation model), Austria, Greece or Switzerland are in the 
opposite situation. The correlation model tends to provide worse approximations for 
the countries with smaller networks. In broad terms, from the results of the several 
correlation analyses for step 0-1 (see  Table 21 and Figure 38) and using correlation 
R-4 as the main reference, one could say that, for most countries the unexplained 
deviation of the volume of physical assets from the prediction ranges between 0 and 
25%. However, for about 5 countries the unexplained deviation can be as high as 
50% or more.  
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One possible additional explanatory factor that has not been included in the 
analysis is the transmission substitution effect of the sub-transmission network, in 
those countries where this network has, partly or totally, a transmission function. 
Note that this factor is very much related to the administrative definition of the 
transmission network itself. Other potential explanatory factors, -such as the 
geographical unbalance between generation and demand, not having included 
transformers in the volume of physical facilities, or the existing level of quality of 
service in transmission-, appear to be of lesser importance.  

 

The correlation analysis for the combined step (step 1→3). 

An attempt has been made to examine the combined step 1→3, given that the set of 
data to study the individual steps 1→2 and 2→3 was very incomplete. Note that it 
is reasonable to hypothesize that the relationship that is represented by the 
combined step 1→3, -namely, the relationship between the physical volume of 
transmission assets and the value of the transmission tariffs-, is linear in a first 
approximation. In principle, the existing volume of transmission assets for each 
country must be in direct proportion with the annual transmission costs (where 
only infrastructure-related costs are considered). And note also that a simple 
division of the annual transmission costs of a country by its global annual 
electricity consumption should provide a rough estimate of the average monomial 
transmission charge (€/kWh).  

This estimation is crude, as several factors of intermediate importance have been 
ignored. Per unit construction and operation costs of transmission assets have been 
considered to be uniform throughout Europe. All transmission costs different from 
infrastructure directly related costs have been ignored. All kWh of consumption 
within a country have been assumed to incur into the same transmission costs.  

The results of the numerical analysis show that there is a very poor correlation 
between the actual values of the physical volumes of transmission assets and the 
transmission tariffs. This indicates the existence of unidentified explanatory 
factors that significantly affect the relationship between these two magnitudes. 
Therefore, despite the lack of a more complete set of data, the investigation of the 
unidentified explanatory factors requires the examination of the simpler steps 1→2 
and 2→3. The interest in investigating steps 1→2 and 2→3 individually is to find 
out whether the cause for the poor correlation in step 1→3 between the volume of 
transmission assets and the final tariffs is due to the determination of the revenue 
requirements of transmission or to the design of the tariffs or both.  

Figure 45 shows the comparison between the transmission tariffs that are 
estimated in the correlation analysis from the actual volume of physical 
transmission assets and the existing transmission tariffs. It is clear from the figure 
that the correlation is not statistically significant, what makes it impossible to 
draw any further conclusions from it.  
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Figure 45: Correlation results for step 1 3 103 

 

The second correlation analysis (step 1→2). 

This second correlation, step 1→2, investigates the relationship between the 
volume of physical transmission assets (normalized kilometers) and the authorized 
transmission cost for each country104, which can be hypothesized to be a linear 
function.  

The correlation results that have been obtained with the available data are better 
than the results that were obtained for step 1→3, but the correlation is still poor, 
see Figure 46. Large deviations happen for Denmark, Ireland and Sweden The 
typical unexplained deviations from the predicted values may be typically 25 %, 
although in the case of Sweden is of 210%. Again, this indicates that some 
important explanatory factors are missed in the regression analysis.  

Reflection on these results and the answers to the questionnaires indicate that the 
missing explanatory factors must be of a regulatory nature. For the same volume of 
physical assets, the differences in the procedures of determination of the regulated 
authorized revenues for the transmission companies may result in widely different 
transmission costs. The critical factor here, as the limited financial analysis that 
has been performed in section 4.1.4.3 shows, is the determination of the regulated 
asset base corresponding to the existing transmission facilities. Therefore an 

                                                 
103 See the discussion on the Spanish case in section 3.1.1.  

104 Note that this transmission cost includes in all cases other components besides network 
infrastructure costs, such as losses, congestions or ancillary services, as it was impossible to separate 
these costs from network costs in some of the countries. This will add noise to the correlation.  
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additional valid explanatory factor has been identified. While the correlation 
between the volumes of physical assets and the regulated asset bases of the 
companies was very poor, the transmission costs were closely proportional to the 
values of the regulated asset bases. Therefore the problem lies in the diversity 
of methods and historical practices for determination of the transmission 
asset bases.  
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Figure 46: Regression 1 2 results 

While some countries use the historical book value of the assets, others use 
replacement values or just ad hoc figures that happen to result in reasonable 
values for the transmission charges. Within the limitations of the reduced sample 
of countries, it has been also observed that the countries with the lowest values of 
the ratio fixed assets / normalized km use historical costs or book values in the 
determination of the value of the fixed assets, while the country with the highest 
ratio uses replacement costs. 

Additional potential explanatory factors include the differences in construction 
costs and in asset depreciation practices among the countries, although no evidence 
has been found from the available data.  

 

The third correlation analysis (step 2→3). 

The third correlation, step 2→3, examines the relationship between the regulated 
transmission cost divided by the total electricity consumption in a country and the 
level of the transmission tariffs for the eligible customers. In this case it has been 
also assumed that the relationship between these two magnitudes is linear.  

This correlation, which in principle should not present significant deviations, is 
again much worse than expected, see Figure 47. It is interesting to note that most 
of the actual transmission tariffs are above the average transmission costs in the 
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respective countries. The magnitude of the unexplained deviations is quite large for 
most countries, with typical values in the range of 2 to 64%. The case of Spain may 
be discounted, since it is known that the official value of the transmission tariff 
that is represented in the figure must contain a large fraction of regulatory 
charges.  

Here the large and unexplained deviations can only be caused by different 
practices in tariff design, such as the application of different criteria for 
transmission cost assignment between different categories of consumers. Other 
theoretical possibility, although the collaborating entities have denied that this 
could be the case, is the lack of coincidence, -by excess or default-, between the 
authorized transmission revenue and the amount that is expected to collect from 
the transmission tariffs. With the information that is available in most countries it 
is not possible to investigate the specific methods that are used by each regulator to 
determine the network tariffs for each category of network users. 
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Figure 47: Regression 2 3 results105 

 

                                                 
105 See the discussion on the Spanish case in section 3.1.1. 
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A global perspective.  

An attempt has been made to explain the numerical values of the transmission 
tariffs for representative network users in the 17 considered countries. The 
analysis has been divided into three steps, in order to better isolate the explanatory 
factors. Figure 48 represents the method that has been followed and the main 
qualitative results that have been obtained. On the other hand, Table 27 shows the 
numerical significance of the unexplained deviations between the actual values and 
the predictions for each one of the steps in the correlation analysis. The following 
comments can be offered:  

 

 The strict transmission charges for the considered representative transaction 
cases to supply eligible consumers range between 1.99 €/MWh (8760 hours of 
utilization, in Sweden) and 9.54 €/MWh106 (3760 hours of utilization, in 
Belgium). For the most representative case B (4200 hours of utilization), the 
values range between 2.97 €/MWh in Sweden and 8.84 in Belgium, with an 
average value of about 6 €/MWh. It must be noticed that transmission charges 
represent as an average14% of the typical cost of electricity for the same class of 
consumers within the European Union107.  

 The volumes of physical transmission facilities in the considered countries can 
be reasonably explained (step 0-1) for the most part by three basic driving 
factors: area, electricity consumption and consumption per capita. However, 
some significant unexplained deviations remain, in particular for countries of 
comparatively small size. 

 Accepting as given the existing physical volumes of transmission facilities, and 
assuming a linear relationship between these volumes per MWh of consumption 
and the final transmission tariffs (step 1-3), the predicted values of the 
transmission tariffs for the representative case B would range between 1.4 
€/MWh and 10.5 €/MWh. However, the deviations of the actual transmission 
tariffs with respect to these estimated values are very important.  

 It has been identified that the significant deviations in the supposedly close 
relationship between the volumes of physical transmission facilities and the 
regulated transmission revenues (step 1-2) are mostly caused by the diversity 
in the regulatory practices for determination of the regulated asset base for the 
transmission network in each country.  

 Moreover, the lack of correspondence between the regulated transmission 
revenues per unit of electricity consumption and the actual transmission tariffs 
can be only explained by the use of different practices in network tariff design, 
such as the application of different criteria for transmission cost assignment to 
different categories of network users.  

 

 
106 Spain has not been considered since, as explained in section 3.1.1, the official pure transmission 
tariff must still contain a large fraction of regulatory charges.  

107Calculated from the total electricity prices published by Eurostat. 
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 0 1108 1 2 2 3 1 3 

Austria 
Under 
-45.8% 

Under 
-18.2% 

Under 
-15.8% 

 

Belgium Under 
-19.5% 

  Under – 
-75.7% 

Denmark Under 
-31.1% 

Under – 
-70.2% 

Over + 
64.0% 

 

England & 
Wales 

OK 
-2.6% 

  Under – 
-50.8% 

Finland Over 
10.8% 

Over 
11.5% 

OK 
2.3% 

 

France OK 
-2.2% 

Under 
-10.2% 

Under 
-32.0% 

 

Germany OK 
-2.1% 

  OK 
2.7% 

Greece Under 
-41.9% 

   

Ireland OK 
5.7% 

Under – 
-63.8% 

Over + 
55.2% 

 

Italy Over 
21.4% 

Under 
-24.3% 

Under 
-39.1% 

 

Luxembourg Under 
-19.3% 

   

Netherlands Under 
-15.2% 

  Under 
-47.5% 

Norway Over 
42.4% 

Under 
-28.2% 

Under 
-19.6% 

 

Portugal OK 
-4.8% 

Under 
-20.2% 

Under 
-40.7% 

 

Spain109 OK 
-2.4% 

Over 
23.3% 

Under 
-42.3% 

 

Sweden OK 
-4.0% 

Over + 
210.8% 

Under 
-30.4% 

 

Switzerland Under – 
-60.5% 

   

Table 27: Estimations with respect to actual values  
in the correlation studies 

 

                                                 
108 The results reported here correspond to method R-4.  

109 See the discussion on the Spanish case in section 3.1.1.  
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    Explanatory Factors

     Volume of Transmission Assets

      Transmission Network Costs

      Transmission Tariffs

To identify the basic drivers of the volume of
transmission facilities

0 1

Objective

0

1

2

3

1 2

2 3

Area, Consumption and Consumption per Capita are the
selected drivers

Results

To examine the relationship between the volumes of physical
transmission facilities and the regulated transmission costs

Objective

The method of establishing the value of the transmission asset
base critically determines the transmission network costs

Results

To study the relationship between the total transmission
network costs and the transmission tariffs

Objective

The poor correlation shows the diversity in practices of
tariff design

Results

 
Figure 48: Tariff Analysis: Objectives and Results 
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5.3 Regulatory implications 

The results of the present study have regulatory implications in two different 
areas. The first one is the harmonization of European transmission tariffs in the 
context of the process of perfecting the Internal Electricity Market. The second one 
is the effect that some of the conclusions of this report may have on some of the 
methods of cross-border tarification that have been considered within the Florence 
Regulatory Forum.  

 

Harmonization of transmission tariffs 

 The level of the transmission tariffs should not be harmonized. In the 
first place, this study shows that there are objective factors that determine that 
the transmission tariffs should have significantly different values in the various 
countries. Moreover, it has been detected that a significant part of the 
differences between the tariffs may be due to a combination of diverse 
regulatory factors (in particular, the method of valuation of the transmission 
asset base and the procedure of allocation of transmission charges to the 
different classes of network users), whose harmonization appears to be an 
extraordinarily difficult task. This recommendation does not preclude a long-
term goal of a pan-European transmission network tarification scheme for the 
Internal Electricity Market, but this does not appear to be a feasible proposal in 
the short or medium term. 

 Some aspects of harmonization of the structure of the tariffs should 
not pose major problems. The review of the existing transmission tariffs has 
shown that most countries charge mainly to consumers. Time 
differentiation does not seem to pose a significant problem. Although the 
breakdown of the tariffs into fixed, energy and capacity charges shows much 
diversity, the only part that can create significant distortions in the wholesale 
market is the volume of charges to generators, and specifically only the energy 
component of the tariff (as this part creates direct distortions in the short term 
market). The market distortions can be eliminated or minimized by setting the 
transmission charges of generators to zero or to some low number and/or 
avoiding energy charges to generators as much as possible.  

 

Cross-border tarification 

 

 Given the diversity of regulatory practices and the economic interests involved, 
it seems difficult that an agreement could be reached on some objective 
regulatory criteria, -which could be accepted by all countries-, so that they could 
be used to determine the authorized revenues of any transmission company in 
the future. However, the importance of these regulatory practices on the final 
value of the transmission tariffs has been clearly shown. Under these 
conditions, it is difficult to justify the use of the current values of the authorized 
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costs of these networks in the computation of payments, -the inter-TSO 
payments-, among the European transmission system operators.  

 Large fractions of the total value of the transmission tariffs in the different 
countries remain unexplained after the present study. The deviations with 
respect to predicted values appear to be related to the diversity of regulatory 
practices that affect the determination of the tariffs. Under these conditions, 
the amount of effort that should be devoted to the computation of accurate long-
term network location signals in the territory covered by the EU Internal 
Electricity Market should be commensurate with the existence, size and nature 
of these deviations.  

 



 

 

 

 

 

 

Appendix 1: Information sources 

CEER Questionnaire 

This questionnaire was answered by the Regulatory Commission of each country. 
In the countries where there is no Regulatory Commission, the questionnaire was 
submitted to the corresponding collaborating entity. It follows the list of the 
questions: 

 

What are the rated voltage levels of the national networks for transporting 
electricity? (Group them into EHV, HV, MV and LV categories, being: 

EHV 220 kV; 35kV HV < 220 kV; 1kV MV < 35 kV; LV < 1kV) 

How is transmission (as opposed to distribution) defined and what assets are 
included in the transmission grid (voltage levels of lines, functional criteria or 
geographical context to define transmission within the electricity transport grids)? 

 

What is the total length of transmission lines (divided by voltage levels)? 

 

What is the share of the transmission grid in the total electricity transport network 
(in terms of length of lines)? 

 

Which substations are included in the transmission grid in terms of substations? 

 

What is the structure of charges applicable to wheeling of electricity (single- or 
multi-layer postage stamp, zonal differentiation, distance related, …)? 

 

What is the basis for wheeling charges (fixed, per kW, per kWh)? 

 

Is there a time-of-day/seasonal differentiation of charges? 

 

What is the average level of charges, in Euro/kWh for wheeling electricity on the 
HV network? 
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What is the additional charge if the sink is connected at MV level? 

 

What is the additional charge if the sink is connected at LV level? 

 

What is the role of the regulator? 

 

How are transmission tariffs regulated? 

 

What are the goals and the constraints relevant to transmission tariffication? 

 

What are the main elements of the methodology for setting the level of 
transmission tariffs and for updating them? 

 

ETSO questionnaire 

The questions that were not included in the CEER questionnaire are the following 
ones: 

1. The transmission services remuneration components: 

1.1.  Structure of the transmission tariff 

1.2.  How are losses treated 

1.3.  System Services 

1.4. Congestion costs (How are congestions solved) 

 

Practical Examples 

It is requested to provide the numerical value of the annual transmission charge 
that must be applied, according to the existing regulation, in each one of the case 
examples that are defined below. The transmission charges must be provided 
according to the following instructions:  

! Include system services and losses in the total value. Therefore, if these costs 
are not included in the transmission tariff, they should be added to the existing 
transmission tariff value. 

! Assume that all the consumers and producers described below are connected to 
the EHV transmission network (220 kV or higher).  

! Break down the charge into: a) a fixed component (€/year), b) a capacity 
component (€/kW/year) and c) an energy component (€/MWh).  
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! In case that the charges have any geographical (locational) differentiation, 

provide the charge for: a) the most expensive zone; b) the least expensive zone; 
c) a typical intermediate value.  

! In case of existence of some kind of distance related charges, provide the tariff 
for: 

! A consumer/generator buying/selling electricity from/to a distance of 30 km. 

! A consumer/generator buying/selling electricity from/to a distance of 400 
km. 

Three kinds of customers have been defined. These customers have different load 
profiles, as specified below. Also provide the transmission tariff for a generator that 
follows exactly these three load profiles. 

Case A 

Flat consumption of 7 MW for the 8760 hours of the year. 

Case B 

A typical factory, consuming a constant load of 15 MW with during 16 hours (from 
8 h to 24 h) in working days, and no load in weekends (approximately 4200 hours 
per year). 

Case C 

A shopping center, with a constant load of 5 MW from Monday to Saturday 12 
hours a day (from 10 h to 22 h) and no load the rest of the time (approximately 
3760h per year).  

 

 

Additional questions 

1. Give the total annual costs (€/year) of the transmission network that has been 
used to compute the transmission tariffs. 

 

2. Indicate which ones of the following cost components have been included in the 
determination of the total transmission costs from which the “transmission tariffs" 
that you have applied in the preceding case examples were obtained:  

! Fixed (infrastructure) costs.  

! Operation and maintenance costs of the transmission network. 

! System Operator costs. 

! Overhead (administrative) costs. 

! Losses.  

! Ancillary Services. 
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! Congestion Management. 

! Other costs. Specify.  

 

3. Most of the transmission costs are fixed infrastructure costs. Indicate the 
method that is used to determine the fixed infrastructure costs of electricity 
transmission: 

! Amortization and remuneration of the net assets: equity and debt 
remuneration, according to book values.  

! Replacement cost of the transmission assets.  

! Historical cost of transmission assets. 

! Standarized transmission costs. 

! Other method. Specify.  

 

4. Which is the typical total cost (€) of the following elements of the transmission 
network? 

! 1 km of 400 kV line 

! 1 km of 220 kV line 

! 1 km of 132 kV and 66 kV lines (if they belong to the transmission network). 

! 1 MVA of transformation EHV/HV 

 

5. Is there any particular reason why the actual infrastructure costs of 
transmission in your country might be higher or lower than in other countries? 
How significant could this effect be? 

! Too fast or too slow rate of depreciation. 

! Ad hoc evaluation of assets in a privatization or an unbundling process.  

! A large productivity reduction factor (X in the method RPI-X) has been applied 
by the regulator.  

! Other reason. Specify.  

 

6. Do you consider that there is a significant geographical unbalance between 
production and consumption in your bulk power system? Would you qualify it as a 
non-significant, significant, very significant? Assume if possible that the unbalance 
reduces to a single exporting area and a single importing area under peak load 
conditions of your system. Could you provide a quantitative estimate of the amount 
of flow that must transit and the average distance? 
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7. Does the “transmission tariff” or “network access charge” that you applied in the 
preceding case examples contain any other cost components that are not directly 
associated to the transmission network? Which ones? 

! Stranded costs of generation. 

! Costs of promoting renewable energy sources for generation of electricity.  

! Social tariffs.  

! Any other public service obligations. Specify.  

 

8. If the answer to the preceding question is affirmative, please indicate the 
average or typical quantitative importance of these components with respect to the 
total “transmission tariff” or “network access charge”: 

! Less than 1 % of the total transmission tariff.  

! Between 1 and 5 % of the total transmission tariff.  

! Between 5 and 10 % of the total transmission tariff. 

! Between 10 and 20% of the total transmission tariff. 

! Between 20 and 50 % of the total transmission tariff. 

! More than 50% of the total transmission tariff.  

 

9. Is the remuneration of the transmission activity linked in any way to the quality 
of service provided by the transmission network? Is there any target limit being set 
for transmission network availability? Could you indicate any measure of the 
present availability of the transmission network?  

 

10. Are the transmission tariffs set in such a way that they would recover the 
totality of transmission network costs? Is this correspondence explicit and 
transparent? Is this verified? When answering this question, both the transmission 
explicit charges in the network access charges for eligible customers and the 
transmission implicit charges in the integral tariffs of non-eligible consumers have 
to be considered.  

 

11. Is there a policy of charging a larger fraction of transmission costs to the 
implicit transmission tariffs for non-eligible customers and a smaller fraction to the 
explicit transmission tariffs for eligible customers? Is the opposite true?  

 

12. Provide an estimate of the percentage of total transmission costs that are 
recovered by direct connection charges.  
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13. Indicate any other factor, not included in the previous questions (or the 
questionnaire of CEER), that you consider is relevant to understand the 
transmission tariffs that are applied in your system.  

 

 

Additional questions about Distribution 
1. Indicate the size (in % of the total distributed load) of the largest distribution 

company in your country. Indicate the aggregated size (in % of the total distributed 
load) of the three largest distribution companies of your country. How many 
distribution companies distribute more than 3% of the total load in your country? 
How many distribution companies operate in your country? 

2. Is the same tariff applied for the whole country? If not, is there the same tariff 
structure for all the different distribution zones? 

3. Describe the structure of your network access tariff at distribution level. If there is 
no common structure, use the one of the largest distribution company. Explain the 
following features: 

! Time differentiation: indicate if there are different tariffs for different time 
periods. Which are these time periods? 

! Capacity charge (€/kW). Time differentiation? Concept to which the capacity 
charge is applied (contracted capacity, coincidental peak load, individual 
peak load, etc) 

! Energy charge (€/kWh). Time differentiation? 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 

! Losses. How are they taken into account in the network access tariff? 
 

4. For the following base cases: 

Case A 

A consumer with flat consumption of 7 MW for the 8760 hours of the year,  

Case B 

A typical factory, consuming a constant load of 15 MW during 16 hours (from 8 h to 
24 h) on working days, and no load on weekends (approximately 4200 hours per 
year), 

Case C 

A shopping center, with a constant load of 5 MW from Monday to Saturday 12 
hours a day (from 10 h to 22 h) and no load during the rest of the time 
(approximately 3760h per year), 
 

answer the following questions: 
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! Provide the total (including both transmission and distribution levels) access 

tariff for consumption, differentiating the answer for the voltage levels in your 
country that are closest to the following values: 

! 110 kV for base cases a and b 

! 50 kV for base cases b and c 

! 15 kV for base cases b and c 

In order to be able to compare all tariffs, make sure that system services and 
losses are included in the tariff, even if you charge them separately. If for some 
reason this is not possible for you, please indicate so. 

Indicate the exact voltage values for the tariff provided. 

 

! Now, exclude from the total access tariff any kind of regulatory charges that are 
not related to transmission and distribution. 

! Break down the charge obtained in the last bullet into:  

! fixed component  

! capacity component  

! energy component  

 

If the tariff is not unique for the whole country, provide the answer for the most 
expensive tariff and the least expensive tariff of the distribution companies that 
distribute more than 3% of the total load. 
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Appendix 2: Excel Program for Tariff Calculation 

In the “Invitation to Tender” for this project, it was desired an Excel program for 
easy transmission tariff calculation for all countries involved in the Internal 
European Electricity Market.  With this application, it is possible to calculate the 
transmission tariff in the 14 countries that have an unbundled access tariff for 
eligible consumers1. Therefore, 15 tariffs have been programmed, as in Denmark 
there are two different tariff structures for each one of the two system operators. In 
Germany and Austria, although there is more than one system operator, the tariff 
structure is unique for the whole country. Due to this structure harmonization, 
only one program was necessary for Germany and Austria. 

The application has been programmed in Excel, using the Programming Language 
Visual Basic for Applications (VBA). Each county tariff is in a different Excel 
Sheet, where all the required information for the calculation is collected. The 15 
sheets have the same structure, which is described following: 

! First of all, data concerning the transmission tariff appear. These data are 
signaled in green. The possibility of changing the values of the tariff 
components lets the user change the data according to the typical annual 
updates. Therefore, while the transmission tariff structure does not change, 
this program will be useful.  

! Afterwards, information about the users is asked. This information is signaled 
in white. It is required some level of knowledge of each tariff in order to 
introduce the correct information. 

! In each Sheet, there is a command button that must be pressed once the 
information has been correctly filled. In this moment, a simple VBA routine is 
run, being calculated the transmission tariff. 

! Results are presented at the bottom of the Sheet with the same structure in all 
the cases. In the next graph, this structure is presented: 

 

                                                 
1 There are only 3 countries that do not have unbundled transmission tariffs: Greece, 
Switzerland and Luxembourg. 
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Fixed 
Charge for
generators 
(€) 13613,50

Fixed 
Charge for
consumers 
(€) 13613,50

Energy 
charge for
generators(
€) 55369,31

Charge in
€/MWh 
consummed 4,473

Energy 
charge for
consumers 
(€) 116416,47

Charge in 
€/kW/ year* 18,66

Capacity 
Charge for
generators 
(€) 0,00

*Contracted power
Capacity 
charge for
consumers 
(€) 80863,50

Total charge 279876,28

Total energy
produced 
(MWh) 62572,68

Total energy
consummed 
(MWh) 62572,68  

 

As it can be observed, in the left column the total results are presented. The 
charges are unbundled in six concepts, namely Fixed charge for generators, Fixed 
charge for consumers, Energy charge for generators, Energy charge for consumers, 
Capacity charge for generators and Capacity charge for consumers. All those 
unbundled concepts are summed up in the line titled “Total charge”. 
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The last two results are, respectively, the energy generated and consumed, 
according to the data introduced by the user. A good check of the data introduced 
by the user is that the energy produced must be equal to the energy consumed. 

In the right column, per unit results are presented, i.e. the total charge divided by 
the total energy consumed (charge in €/MWh) and the total charge divided by the 
contracted capacity (charge in €/kW/year). 
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Appendix 3: Recompilation of answers 

How is transmission (as opposed to distribution) defined 

Austria (A) 

(Information not available). 

Belgium (B) 

Given the federal and regional competences applicable within Belgium, 
transmission may be defined differently at national and regional levels. For 
the time being, the concept of transmission at the regional level is not yet 
fully defined. 

From the point of view of network operation (highly meshed network within 
Belgium and within Central Europe), all lines and cables between 380 kV and 
26 kV as well as the transformation to 15 kV... 6kV are defined as 
transmission related. These lines, cables and transformations are presently 
operated under the responsibility of the transmission network operator.  

 

(Source: CEER Report). 

Denmark (DK) 

The Danish transmission network is defined as: 

! The network whose main purpose is to distribute electricity from the 
production side to a superior centre at the distribution grid 

! The network at voltage levels equal to and above 50 (60) kV (however, 
60and 50 kV might be distribution grid) 

! The international interconnection network at any voltage level 
whatsoever 

! Any facilities connected to the networks above (50 kV). 
! Cables 
! Substations 
! Transformers 
! Power control elements 
! Masts 

 

(Source: CEER Report) 
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Finland (FIN) 

Transmission is defined by a combination of a voltage (400 and 220 kV) and a 
functional criterion (110 kV meshed lines). 

All EHV lines except those radial lines connecting only generation to the grid 
and half of HV lines are included in transmission. Respectively the 
substations connecting EHV and HV lines are included in transmission.  

 

(Source: CEER Report). 

France (F) 

Transmission is mainly defined on functional criteria, which result in voltage 
criteria. 

Transmission is the meshed (by opposition to radial) network. It comprises 
400, 225 and 63-90 kV voltages. 

Distribution can still have a few EHV and HV equipment. 

Present boundary T-D is on HV side of HV/MV transformers. 

(The question is still under consideration).  

Lines, substation, HV equipment and control equipment (control centers, 
SCADA…) are transmission assets.  

 

(Source: CEER Report). 

Germany (D) 

Transmission includes the 380 kV and 220 kV networks, as well as in special 
cases the 110 kV network that carries out transmission functions.  

 

(Source: ETSO Report, Version 2). 

Great Britain (GB) 

The E&W network is owned and operated by the National Grid Company 
(NGC). All lines are operated at 400 and 275 kV. In Scotland there are two 
transmission companies: Scotish Power (SP) and Scottish and Southern 
Energy (SSE). In Scotland the transmission system is operated at 132 kV. 
The E&W system is linked to Scotland through a 400 kV AC interconnection 
and to France by a 2000 MW DC link interconnector. 

 

(Source: CEER Report, and answer from the collaborating entity). 
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Greece (EL) 

(Information not available). 

Ireland (IRL) 

Transmission is defined by a combination of a voltage criterion and functional 
criteria. 

All EHV lines, cables, switchgear and associated equipment is defined as 
Transmission. All lines, cables, switchgear and associated equipment at 
110kV voltage are part of the transmission system2 except certain radial 
feeds, summing to [243km] out of [3886km]. In the case of “Tail ” stations 
from the 110KV system to a Distribution substation, the Transmission 
boundary is at the remote feeding station at the line terminal of the outgoing 
line disconnect. 

110KV circuits and substations within the Dublin area are designated as 
forming part of the Distribution system, with all other 110kV circuits and 
stations forming part of the transmission system 

Transmission businesses are limited to defined geographic areas.  

 

(Source: CEER Report). 

Italy (I) 

Transmission is defined by a combination of a voltage and a functional 
criterion. 

All lines at EHV are included in Transmission. Lines at voltage levels 
between 120kV and 220kV are included in Transmission according to the 
following functional criteria: 

! lines connecting generation sites with installed capacity above 10 MVA, 
selected with the minimum-distance (open-air distance) criterion to the 
nearest EHV substation; 

! lines connecting generation sites with installed capacity above 10 MVA, 
serving as reserve lines to the primary circuit as identified above; 

! lines potentially used in emergency conditions and for any security 
requirements of the national transmission grid; 

! lines interconnecting the national transmission grid with foreign 
transmission networks (excluding possible direct lines). 

 

The following assets are also included in Transmission: 

                                                 
2 The following defintion is based on historical internal arrangements within ESB. 
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! substations connecting the EHV with HV level, excluding the connection 

sites with: 
! Distribution networks; 
! Generation sites (including autoproducers); 
! Customer sites. 

! equipment necessary to (physically) operate the network assets, excluding 
those used for the system operation (supervision and control, data 
acquisition, etc.); 

 

Networks or parts of networks under construction or already authorised, 
which necessarily comply with the functional conditions in Item 1.  

 

(Source: CEER Report). 

Luxembourg (L) 

(Information not available). 

Netherlands (NL) 

Transmission is not clearly defined. 

All lines at EHV and HV are considered transmission lines 

Sometimes lines at 25 kV or lower are also considered transmission lines.  

 

(Source: CEER Report). 

Norway (NO) 

The National Transmission  Grid (NTG) is defined as a combination of 
voltage level and a functional criteria. The National Transmission Grid shall: 

! connect generation and distribution in different parts of the country  

! include cross-border interconnectors  

! provide grid connection points in all main regions 

! give all actors access to a common marketplace 

 

NTG includes all EHV lines (except radial lines that only connects generation 
or industrial consumers) and some 132 kV lines in regions where 132 kV is 
the highest voltage level.  

HV lines (except 132 kV lines included in NTG) are regarded as Regional 
Networks. There are more than 100 regulated regional networks owners 
which are very diversified in size and structure. Several different regional 
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network owners can operate in the same geographical area. About 50% of 
generation capacity is connected to the regional networks.  

 

(Source: CEER Report). 

Portugal (P) 

Transmission is defined by a combination of voltage and functional criteria. 

All EHV lines are included in the transmission grid. 

The 150kV lines and the 132kV interconection line (Lindoso-Conchas) belong 
to the transmission grid. 

The remaining 132 kV lines, which constitute a residual grid, belong to the 
distribution grid. 

All 60 kV lines belong to the distribution grid. 

Lines connecting the transmission grid with binding and non-binding 
generation sites, binding and non-binding customers, and binding 
distributors sites are property of the entity, which operates them. 

The following assets are included in Transmission: 

! substations connecting the EHV with all the other voltage levels; 

! equipment necessary to physically operate the grid assets, including the 
system operator facilities and associated assets; 

! Grids or parts of grids under construction or already authorised. 

 

(Source: CEER Report). 

Spain (E) 

The transmission network is formed by: 

 a) Voltage lines having a voltage equal to or higher than 220 kV. 

 b) International interconnection lines of any voltage whatsoever.  

 c) Switchyards having a voltage equal to or higher than 220 kV. 

 d) 400 kV/220 kV transformers. 

 e) Any active or reactive power control element connected to the 400 kV and 
220 kV networks and any that are connected in transformer tertiary 
windings. 

 f) In any event, the facilities owned by the Transmission Network manager, 
in other words, “Red Eléctrica de España, Sociedad Anónima”. 

 g) As the case may be, any interconnections between the peninsula system 
and the island and off-peninsula systems and inter-island connections. 
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 h) Any other facilities whose operation has a significant effect on the 
transmission network or on electric power generation, as may be determined 
by the system operator. 

 Any communications, protections, control, auxiliary services, land, buildings 
and other electrical or non-electrical auxiliary elements, necessary for the 
correct operation of the specific facilities of the aforementioned transmission 
network, including all control centres and elements that affect transmission 
facilities, shall be regarded as transmission network components. 

 Generation set transformers, the facilities used to connect such sets to the 
transmission network, formed by the set positions and associated elements, 
facilities for exclusive use by consumers and direct lines, shall not form part 
of the transmission network. 

 

(Source: CEER Report) 

Sweden (S) 

Transmission is defined by a combination of a voltage and a functional 
criterion. 

All lines at  400 and most at 220 kV (see below) are included in Transmission. 
Also included in the transmission system are: 

! Lines interconnecting the national transmission grid with foreign 
transmission networks  

! The following assets are also included in Transmission: 

! EHV switching stations and substations between EHV voltages. 

! The EHV part of substations connecting EHV to HV, except transformers. 

! Equipment necessary to (physically) operate the network assets, 
excluding those used for the system operation (supervision and control, 
data acquisition, etc.); 

! Networks or parts of networks under construction or already authorised 
at EVH level or which necessarily comply with the functional conditions 
in Item 1. 

 

(Source: CEER Report). 

Switzerland (CH) 

(Information not available). 
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Rated voltage of each national network, grouped by categories 

 

 EHV (kV) HV (kV) MV (kV) LV (V) 

A N/A N/A N/A N/A 

B 380 kV - 150(220)  70, 36, 30, 26  15, 12, 11, …, 6 
kV 

400 

CH N/A N/A N/A N/A 

D 400 and 225 110 10 / 20 / 30 400 

DK 400,150,132  60, 50, (30)  20, 10, (6)  400 

E 380 and 220 132, 110 66, 45, 20 , 15, 1 380 

EL N/A N/A N/A N/A 

E&W/ 

Scotland  

275kV, 400kV 
with some 132kV 
(in Scotland and 
some generator 
circuits) 

132kV; MV: 33kV, 
20kV (only used 
in one area), 11kV 
(for Scotland) 

 400 

F 400 and 225 90 and 63 20 mainly (30 and 
10) 

380 

FIN 400 and 220 110 kV (Half of 
these lines belong 
to the trans-
mission grid) 

20 230 / 400 

I 380 and 220 120 (residual), 
132 (northern 
part of the 
Country) and 150 
kV. Some 60-80 
kV lines are still 
present as 
historical grids 
mainly relevant 
to hydro 
generation in 
mountain areas 

10, 15, 20 380 

IRL 400 and 220. One 
275 

110 and 38 20 and 10 220 

L N/A N/A N/A N/A 

NL 380 and 220 150, 110 and 50 25, 20, 12.5, 10, 6, 
5 and 3 

400 

NO 420, 320, 220 132, 66, 4 22 and 11 230 and 400 

P 400 and 220 150, 132 30, 15, 10 kV and 400 
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 EHV (kV) HV (kV) MV (kV) LV (V) 

(residual) and 60 other residual 
voltage levels (6 
and 5 kV-center 
and north 
regions) 

S 400 and 220 30 – 130 mainly 20 400 

Source: CEER 

 

Assets included in the Transmission Grid 

 

 Lines Substations Transformers 

A (1) 380 kV: 1973.1 km 

220kV: 3308.9 km 

N/A 9400 MVA 

B 380 kV :1476 km 

220 kV :383 km 

150 kV :3918 km 

70 kV : 3229 km 

36 kV : 1855 km 

30 kV: 213 km 

800  N/A 

CH (1) 380 kV: 1516 km 

220 kV: 5116 km 
(1339 km built for 380 
kV) 

N/A 10,600 MVA 

D (1) 380 kV: 18200 km 

220 kV: 22000 km 

N/A 380/220/lower: 59,000 
MVA 

DK (2) 400 kV (AC and DC): 
1318 km.  

220 – 300 kV (AC and 
DC): 504 km. 

110, 132, and 150 kV : 
3922 km. 

N/A N/A 

E (and 1) 380 kV: 14,600 km 

220 kV: 15,900 km 

 380/220/lower: 44,062 
MVA 

EL N/A N/A N/A 

E&W (400 kV & 275 kV) NGC EHV (400 kV N/A 
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 Lines Substations Transformers 

about 7000 km and 
600 km underground 

and 275 kV) about 
280 

F 400 kV: 20 851 km 

225 kV: 26 204 km 

HV: 52 163 km 

N/A N/A 

FIN 400 kV: 3,700 km 

220 kV: 2,500 km 

110 kV 7,700 km 

400 kV : 28 

220 kV. 18 

110 kV: 53 

N/A 

I 380 kV: 10,000 km 

220 kV: 13,000 km 

132-150 kV: 20,000 
km 

380-220 kV: 266 

132-150 kV: about 40 
over a total number of 
about 1500 HV S/S 

N/A 

IRL 400kV: 438 km 

220kV: 1676 km 

275kV: 21km 

110kV: 3803 km 

Underground cables: 

400kV: 1 km 

220 kV: 75 km 

110kV: 83 km 

N/A N/A 

L N/A N/A N/A 

NL 400 kV: 2998 km  

220 kV: 636 km 

150 kV: 4128 km 

110 kV: 1971 km 

50 kV: 2938 km 

EHV: 28 

150 kV: 155 

110 kV: 80 

50 kV: 179 

N/A 

NO 420kV: 2 100km 

300kV: 5 100 km 

132 kV: 9 700 km 

66/45 kV: 11 400 km 

Regional grids: 18 
000km 

22 substations are 
part of the NTG. 
Substations at 
connection points to 
NTG are not included 
in the NTG 

N/A 

P (and 1) 400 kV: 1234 km 

220 kV: 2409 km 

N/A 380/220/lower: 270 
MVA 
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 Lines Substations Transformers 

150 kV: 2331 km 

132 kV: 9 km 

S 400 kV: 10, 600 km 

220 kV: 4, 400 km 

400-220 kV: 150 N/A 

Source: CEER 

(1) ETSO Report on “Identification of the Horizontal Network and Costs related to 
Infrastructure and losses” 

(2) 1999 annual Report, from Nordel 
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Share of network assets (in terms of length of lines) 
corresponding to transmission for each voltage level 

 

 Answer 

A  N/A 

B Nearly 100%. 

CH N/A 

D (1) 400 kV and 220 kV: 100 %. 

Part of the 110  kV network 

DK N/A 

E 400 kV and 220 kV: 100 %, although only 25.5% of 220 
km of lines belong to Red Eléctrica de España 

EL N/A 

E&W EHV 100% included in the transmission system 

F EHV: Practically 100 % 

HV: Practically 100 %  

FIN EHV: 100% included in Transmission 

HV: 50% included in Transmission 

I EHV: 100% included in Transmission 

HV: about 50% included in Transmission 

IRL EHV: 100% included in Transmission (lines & cables)  

HV:  approximately 94% of 110kV lines and cables is 
part of  transmission. 

L N/A 

NL 100 % of lines with voltage equal or greater than 50 kV. 

NO EHV: nearly 100% (except some radial lines) included in 
NTG 

HV: 25% of 132 kV lines are included in  NTG 

P 400, 220, 150 kV: 100%  

132 kV: 12% 

S EHV: almost 100 % included in Transmission (except for  
some 220 kV lines in the Stockholm area) 

Source: CEER 

(1) [ETSOb, 2000] 
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Cost of transmission network losses, differentiated by voltage 
levels 

Austria 

(Not available) 

Belgium 

(Not available) 

Denmark 

(Not available) 

Finland 

Producers pay 45% of the losses. Consumers pay the rest. 

Loss fee for producers: 0.025c€/kWh 

Loss fee for consumers: 0.042 c€/kWh for winter and 0,025 c€/kWh for the 
other period 

The total volume of losses in 1999 was of 863 GWh (1.54%) For 400 and 220 
kV. 

 

(Source: ETSO report, version 1).  

France 

Losses are recovered in the transmission tariff. The reference volume is 14.4 
TWh for voltage levels between 400 kV and 1 kV. (It is desirable to obtain the 
value of the transmission network losses (400 kV and 220 kV) 

 

(Source: ETSO report, version 1). 

Germany 

The total amount of losses is not available. However, the average network 
losses for each voltage level is estimated as follows: 

 

Level of Network or 
transformation 

Network 
losses in % 

EHV network (380 and 220) 1.0 



 

Benchmark of Electricity Transmission Tariffs    153

   

 

Level of Network or 
transformation 

Network 
losses in % 

Transformation EHV/HV 0.5 

HV network (110 kV) 0.5 

Transformation HV/MV 0.6 

MV network (10 – 30 kV) 1.6 

Transformation MV/LV 1.7 

Low voltage (0.4 kV) 4.5 

Distance component As of 
100 km and for 100 km 

0.5 

(Source: ETSO Report, version 1). 

Great Britain 

The NGC targets for fiscal year 1999/2000 for losses on its network came to 
5.1 TWh. The losses are included in the pool prices.  

 

(Source: ETSO Report, version 1). 

Greece 

(Not available) 

Ireland 

Transmission losses are recovered from generators on a nodal basis. They are 
not differentiated by voltage level per se. 

(Source: Answer from the collaborating entity). 

Italy 

(Not available) 

Luxembourg 

(Information not available) 

Netherlands 

The physical level of losses on the TENNET network is approximately 1%  

 

(Source: ETSO Report, version 1). 



 

154     Appendices 

 
Norway 

The pricing system in Norway is based on Spot Pricing. 

Losses on the main transmission grid represented 1.7 TWh in 1997 (1.6%). 

Losses on the regional networks represented 6.3 TWh in 1995. 

 

 

(Source: ETSO Report, version 1). 

Portugal 

The 1998 value of losses in the EHV grid is 599 GWh. There are loss 
adjustment factors (expressed in %) for the EHV grid (1.4%), HV grid (3.2 %) 
and the MV grid (5.9%).  

 

(Source: ETSO Report, version 1). 

Spain 

In 1999, transmission network losses raised to 2.72 TWH (1.5% of 
distributor’s demand).  

 

(Source: REE webpage). 

Sweden 

In 1999, they represented 2.3 TWh (2.01 %).  

(Source:ETSO) 

Switzerland 

(Not available). 

Total extra cost caused by network constraints 

Austria 

(Not available). 

Belgium 

(Not available) 
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Denmark 

(Not available) 

Finland 

The average level for congestion costs in Finland is 1% of the annual 
transmission cost  

 

(Source: ETSO Report, Version 2). 

France 

150 million FRF (22.86 million €)  

 

(Source: ETSO Report, version 1). 

Germany 

(Not available) 

Great Britain 

(Not available) 

Greece 

(Not available) 

Ireland 

A budget of approximately 10 million € was budgeted for system constraints 
in the year 2000. 

The system services charge is part of the overall Use of system charge and 
can be found in the National Grid document approved by the Regulatory 
Commission. No breakdown of the components of this charge is provided. 

(Source: Answer from the collaborating entity) 

Italy 

(Not available) 

Luxembourg 

(Not available) 
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Netherlands 

Not available 

Norway 

(Not available) 

Portugal 

The level of congestion problems is negligible.  

 

(Source: ETSO Report, version 1). 

Spain 

The total cost reached 12715 Mptas (76.41 M€) in 1999. 

 

(Source: OMEL annual report, 1999). 

Sweden 

(Not available). 

Switzerland 

(Not available). 

 

Cost of supply of system services 

 

 System services 
charge 

(€/MWh) Comments 

A  0.6395  To be paid by the producer 

B (1) 2.83 to 3.05  It is paid by consumers 

CH N/A  

D 1.5 to 3.4 In some cases, the extra costs of renewable energies 
are included. 

The cost of system services is included in the use of 
system charge (2) 

DK N/A  
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 System services 
charge 

(€/MWh) Comments 

E 0.9 Includes transmission constraints 

EL N/A  

E&W See 
[ETSOb,2000] 

for system 
services costs 

The system services cost is passed on consumers in 
the forma of energy charge on a daily basis. 

In 1999 the cost of system services (including 
congestion) came to 255  million pounds (423 M€) 

F 0.915 Paid by all consumers (whether eligible or not) 

FIN 0.16 Without transmission constraints costs), paid only 
by consumers 

I  Dynamic  services (c€/kW rated power / year) 1.3  

Voltage regulation (c€/kWh) 0.0155 

Dispatching (c€/kWh) 0.0155 

Metering EHV (€/year) 5929 

Metering HV (€/year) 5929 

Metering MV (€/year) 608 

Metering LV (€/year) 78 

Power Reserve (€/kW/year) 6.41 

IRL N/A  

L N/A  

NL 1.45 Only for consumers 

NO N/A There is no specific component in transmission 
tariff for system services 

P 3  

S  There is no specific component in transmission 
tariff for system services. 

Source: [ETSOb, 2000] 

(1): Belgium eligible consumers’ transmission tariff, 2000 

(2):German Associations’ Agreement on Criteria to Determine Use of System Charges 
for Electric Energy 
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Structure of transmission tariff charges (for 220 and 400 kV). 

Austria 

In Austria, there are three different tariff zones. The first two zones   Tyrol 
and Austrian Region  , which cover more than 90% of Austria’s extension, 
have the same tariff structure. The third zone   Vorarlberg   has a different 
tariff structure, with time differentiation in the use of system tariff. All 
producers pay a small charge in concept of system services. 

 

The transmission tariff for Tyrol and Austrian Region has two components: 

! Use of system tariff, which covers all the transmission costs, except for the 
loss compensation costs. It is split into two energy charges   The Gross 
Component and the Net Component Energy   and one capacity charge, 
called Net Component Performance. 
! Gross Component: 0.1098 c€/kWh in Austrian Region, and 0.1025 

c€/kWh in Tyrol Region 
! Net Component Energy: 0.2440 c€/kWh in Austrian Region, and 

0.3227 c€/kWh in Tyrol Region 
! Net Component Performance (Capacity Charge): 8.79 €/kW/year in 

Austrian Region, and 8.07 €/kW/year in Tyrol Region. 

! Tariff for losses: 0.1016 c€/kWh for Austrian Region, and 0.0676 c€/kWh 
for Tyrol Region. 

The transmission use of system tariff for Vorarlberg has a power charge and 
an energy charge. The energy charge is different for each of the four periods 
considered: summer high-load hours, summer low-load hours, winter high-
load hours and winter low-load hours. The prices for the use of system tariff 
in Vorarlberg are similar to the prices in the other two zones. The losses tariff 
is the same as the one applied in the Austrian Region. 

Producers pay a charge in concept of System Services. This charge is energy 
based, and amounts to 0.0639 c€/kWh for both Austrian Region and 
Vorarlberg Region, and 0.0581 c€/kWh for Tyrol Region.  

 

(Source: Austrian Transmission Tariff, 2000). 

Belgium 

The transmission tariff is only paid by consumers. It is differentiated by 
voltage level. The first one is for transmission (V >= 150 kV). 

There is a power-related charge, that can be split into two parts: 

! A charge proportional to contracted power 

! A “Complementary Power” charge, applied if the average quarter-hour 
power exceed the contracted power. The charge is applied to the surplus. 
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System services are charged by a kWh charge. 

Finally, there is a penalty in case of low power factor. 

 

(Source: Belgium’s transmission tariff for eligible consumers (more than 40 
GWh), 2000).  

Denmark 

There are two TSO in Denmark. Eltra operates in Western Denmark, and 
Elkraft operates in Eastern Denmark. The transmission tariff is different for 
each area, although the structure is similar. The two structures are presented 
following. The tariff for exports/imports is not included: 

! Elkrat: There is a single charge for consumers (no payment for producers), 
based on the energy consumption, that recovers the cost relating to: 
! Its 400 kV grid 
! Payment to the owners of the 132 kV grid for making this grid 

available 

The value of the charges depends on the period in which the energy is 
consumed: 

Peak load High load Low load  

1.032 0.6032 0.1877 C€/kWh 

 

! Eltra: The transmission tariff is both paid by consumers and producers. There 
are two charges, which correspondingly recover the network costs and the PSO 
costs. The values are the following: 

 

 

 Peak load High load Low load 

Production 
(c€/kWh) 

0.1340 0.1072 0.0670 

Consumption 
(from 150 kV) 
(c€/kWh) 

0.4290 0.4155 0.3753 
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In addition, there is a non-transmission related “Public Service Obligation 
Tariff” for consumers, amounting, approximately, 4.5 €/MWh. 

(Source: Eltra and Elkraft tariffs (2000), downloaded from their 
corresponding web pages, and answer from the collaborating entity) 

Finland 

There are four components in the Tariff. All of them are energy related, and 
are paid by consumers except for network losses, which are also paid by 
producers in a 45%. 

! The “Market place fee” which remunerates the cost related to the 
possibility given to the consumer to obtain his supply from a national 
market. Its value is 0.104 c€/kWh. 

! The “Use of Grid fee”, which is 0.367 c€/kWh in peak hours of winter, and 
0.064 c€/kWh in the rest of hours. 

! The “System services fee”, that is 0.016 c€/kWh. 

! The “Loss fee”, for producers (0.024 c€/kWh) and for consumers (0.04 
c€/kWh in winter peak hours and 0.024 c€/kWh in the rest of hours). 

 

The average amount charged for consumers is, roughly, 0.24 c€/kWh. 

 

(Source: ETSO Report, version 2). 

France 

The tariff is differentiated by voltage level. The first level covers voltages 
above 130 kV. 

The transmission tariff is only paid by consumers. It comes in two parts with 
a power charge expressed in c€/kW and an energy charge in c€/kWh. It is 
differentiated according to 3 voltage levels and 4 seasonal time-of-day 
periods. 

The customer may choose between two versions of the scale: 

! The very long utilisation version, with a higher power related component, 
but with a lower charge for energy. 

! The short utilisation version, with a lower power related component, but 
with a higher charge for energy. 

 

This tariff covers system services. 

There is also a fixed annual charge for each client, that rises to 807.9 €/year.  

 

(Source: ETSO Report, version 2). 
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Germany 

The transmission tariff is only paid by consumers. It is made up of a power 
related and an energy related component. 

The annual power price is obtained by dividing the annual infrastructure 
costs by the annual maximum power demand. The power demand of every 
load in this moment is estimated by a coincidence factor. This coincidence 
factor is an affine function of the utilisation time. The use charge is therefore: 

)()( ntimeutilisatioba
kW
crpriceannualpoweUCH oo ⋅+⋅Ε=  

The component rpriceannualpoweao ⋅ is the power-related component. The 

rest of the expression is the energy-related component. The coincidence factor 

o oa b utilisationtime+ ⋅ is the statistical coincidence of the individual maximum 

peak load with the system peak load. 

 (Source: ETSO report, version 2). 

England and Wales (E&W). 

Transmission charges in England & Wales are made up of two components: 

 

! Transmission Network Use of System (TNUOS), these charges 
remunerate the Transmission Asset Owner’s costs. TNUOS charges are 
levied 73% / 27% on load and generation respectively 

! Balancing Services Use of System (BSUOS), these charges remunerate 
System Operator’s costs. 

TNUOS charges, itself comprises of two components: 

 

! The component remunerating the energy transmission service, calculated 
on the basis of the marginal cost of investment in the transmission system 
which would be brought about by a marginal increase in demand or 
generation at each point of connection.  It is differentiated between 16 
geographic areas for producers and 12 for consumers; and 

! The component remunerating the security of supply service, evened out 
geographically. 

TNUOS  is, for generation, levied on installed capacity. For half-hourly 
metered load this charge is levied on average demand over the three system 
peak periods (the “triad”); for non-half hourly metered load, charges are 
levied on total consumption. 
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BSUOS charges recover the costs of energy and system balancing by the 
System Operator (i.e. they include costs of maintaining energy balance, 
resolving transmission constraints, and purchase of ancillary services). 

BSUOS charges are levied 50% / 50% on load and generation. 

BSUOS charges are levied on total output for generators and total 
consumption for load. 

(Source: Answer from the collaborating entity). 

Greece 

(Not available). 

Ireland 

The cost of providing the transmission network service is charged to both 
generation and demand users. Generation pay 25% of the overall network 
related costs and demand pays the remaining 75%. In addition, demand 
customers pay for the cost of ancillary services and the cost of constraints.  

 

Generation users  

Generation users pay a location-based charge.  This charge, which varies by 
node on the system, and which is set ex-ante, reflects the physical cost that 
these users impose on the transmission system. The location-based charge is 
a capacity charge, which is levied based on a generator’s installed capacity. 
All generators connected directly to the transmission system and generators 
connected to the distribution system above 10MW are eligible to pay this 
charge. Losses are partially recovered by generators through a node-
dependent charge, based on the energy produced. 

 

Demand users  

Demand customers pay charges based on a postage stamp basis (i.e. average 
basis) and so this charge does not differ by location. The total revenue 
recovered from demand users is split between capacity and energy payments.  

 

(Source: CEER questionnaire, version 2, October, 2000 and Irish 
transmission tariff, 2000). 

Italy 

The access to the transmission system is mainly effected by the  “Correspotivo 
di Potenza”, which is applied to the average hourly contractual value between 
the power that should be supplied to the network by producers and that 
should be absorbed by consumers . The value of this charge is different for 
Peak, High, Medium and Low hours. The values are, respectively 7.9 €/MWh, 
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5.32 €/MWh, 3.72 €/MWh and 2.02 €/MWh. If the conventional distance of the 
transaction is under 40 km, the value of the “Correspostivo di Potenza” 
decreases. 

 

In addition, there are charges due to stranded costs. These charge are called 
A2 and A3. Each one of them consists of an energy-related charge and a 
capacity-based charge. 

(Source: ETSO Report, version 2 and Italian transmission tariff). 

 

Netherlands 

The transmission tariff is paid both by consumers and by producers. The 
structure is different for each case. 

 

Producers pay the “Connection service” and the “National Uniform Producer 
Transmission Tariff (LUP)”. 

! The connection service charge for 220/380 kV consists of two components: 
! A one-off contribution when the first connection is carried out: 113,445 

€ 
! An annual connection charge of 5,672 € 

! The LUP: 0.08849 c€/kWh 

 

Consumers pay the “Connection service”, the “Transmission Dependent Tariff 
for End Users”, and the “System Services”. 

! The connection service charge for 220/380 kV consists of two components: 
! A one-off contribution when the first connection is carried out: 113,445 

€ 
! An annual connection charge of 5,672 € 

! The Transmission Dependent Tariff which made up of: 
! An annual charge according to the annual contracted power: 2.45 

€/kW/year 
! A monthly charge, proportional to the maximum power used in the 

month: 0.245 €/kW/month 

! The System Services Charge: 0.186 c€/kWh 

In addition, there is an energy-based regulatory charge of 2.2 €/MWh. 

 

(Source: Netherlands Transmission Tariffs, 2000, and ETSO) 
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Norway 

For consumers and producers, the tariff is made up of two power- related 
components and two energy related components.  

The power-related components: 

! The “connection element” is applied to the forecast available power  for 
the producer and according to the effective demand of the consumers. It is 
expressed in €/kW, and is evened out geographically. 

! The “power element” is a component calculated according to real 
exchanges. It is expressed in €/KW and is evened out geographically. 

 

The energy-related components: 

 

! The “energy element” is based on marginal loss coefficients. These 
coefficients are different from one point to other depending on the 
geographical location. Statnett calculates these coefficients 6 times per 
year. 

! The “market splitting” is used as a method for handling congestion. 

 

The energy related component covers about 10% - 20% of the transmission 
tariff. The split between producers and consumers charges is 33%-67%. 

 

(Source: ETSO Report, version 2, and Norwegian transmission tariff). 

Portugal 

All the transmission charges are paid by consumers. 

The tariff involved in this report are the “Global Use of System Tariff” (GUS), 
that covers the system services costs, and the “Use of the Transmission 
Network Tariff” (UTN). Losses are recovered in the pool  with standard loss 
factors (See ETSO report, version 2). 

The UTN tariff has two components: active demand and reactive energy. The 
revenue driver of the active component is the average active demand during 
peak-hours (5 hours per working day in winter, and 3 hours in summer). 
There is a discount if the average demand during mid-peak-hours exceeds, in 
more than 20% the peak hours average demand. (See ETSO report, version 
2). The reactive component of the tariff acts as a penalty on the reactive 
energy that exceeds a tg ϕ of 0.4 inductive during peak-hours, and 0.4 
capacitive during off-peak-hours. 

The GUS tariff is a single-rate flat tariff charging the energy, whose 1999’s 
published value is 0.30 c€/kWh. 
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(Source: ETSO Report, version 2). 

Spain 

The tariff is split in two components: 

! The power-related component, which is broken down in 6 seasonal time-
of-day prices: 

6

1
year i i

i
POWERCOMPONENT ContractedPower PowerComponent

=

= ⋅∑  

! The energy component, in which the cost per kWh has a different level for 
each period. 

 

(Source: Spanish transmission tariff, 2000). 

Sweden 

The costs of the transmission system are shared between generators (1/3 of 
the costs) and consumers (2/3 of the costs). 

 

The use of main grid charges cover: 

! The depreciation costs and financial costs, as well as operating and 
maintenance costs. 

! The cost of network losses. 

! System services, which are supplied by SVK. 

! Congestion costs, also borne by SVK. 

 

These charges are composed of a power part and an energy part. 

! The annual power-related component is applied in the same way to 
producers on the basis of their connected power and to consumers on the 
basis of their requirements during the peak load period. It is fixed 
according to the latitude: 
! Ascending from south to north for producers; 
! Descending from south to north for take-outs. 

! The energy-related component is determined by the product between: 
! The energy taken out or fed in; 
! The value determined ex-ante of the energy purchased by SVK to cover 

the network losses. 
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! A marginal loss coefficient specific to the point of connection. This 

coefficient is a function of the latitude, in the same way as the power 
component. 

 

 (Source: ETSO Report, Version 2, and Swedish transmission tariff). 

Switzerland 

(Information not available). 

 

Seasonal or time-of-day differentiation; tariff for short 
utilisation 

Austria 

There are three tariff zones: Tyrol Region, Austrian Region and Vorarlberg 
Region. Only in the Vorarlberg Region there is a time differentiation in the 
use of system charges, in transmission voltage levels. 

No differentiated tariff for short utilisation is mentioned in the transmission 
tariff. 

 

(Source: Austrian Transmission Tariff, 2000). 

Belgium 

In the long utilisation tariff there is a differentiation among peak hours, off 
peak hours and weekend hours, but only in the Complementary Power 
Charge. 

There is a special tariff for connections of 4 weeks. In this tariff, there is time-
of-day differentiation for both the Power Component and the Complementary 
Power Charge.  

 

(Source: CEER Report). 

Denmark 

The day is divided into three periods: Peak, High load and Low load. The 
hours of the day that correpond to each period are differentiated between the 
October-February and the March-September periods. 

 

(Source: Eltra and Elkraft tariffs (2000), downloaded from their 
corresponding web pages). 
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Finland 

The “Use of grid fee” and the “Loss fee” have higher values for winter 
weekday hours, than for the rest of hours. 

There is no special tariff for short utilisation.  

 

(Source: ETSO Report, Version 2). 

France 

There are different prices in both the power-related component and the 
energy-related component for winter day hours, winter night hours, summer 
day hours and summer night hours. 

The transmission tariff has two different scales: “very long utilisation” and 
“short utilisation”. The consumer can freely choose between them.  

 

(Source: ETSO Report, Version 2). 

Germany 

There is no seasonal or time-of-day differentiation. 

 (Source: ETSO Report, Version 2). 

Great Britain (England and Wales) 

The seasonal time-of-day rules are only applied to HV-MV tariffs, and differ 
from one REC to the other. 

The capacity charge for consumers is levied according to the average load 
over the three system peak periods (the “triad”).  

 

(Source: ETSO Report, Version 2, and answer from the collaborating entity). 

Greece 

(Information not available). 

Ireland 

Demand customers are divided into two groups for transmission pricing 
purposes: 

(1) customers connected directly to the transmission system and customers 
connected to the distribution system which have a connection agreement 
with a stated Maximum Import Capacity and  
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(2) customers connected to the distribution system which do not have a 

Maximum Import Capacity  agreement.  

The first class of customer do not see a time of day/seasonal differentiation in 
their transmission charges. The second class of customer do see a time of day 
(but not seasonal) differentiation in their transmission charges. The capacity 
element of their charge is derived based on “day-time” usage (defined as a 
period from 8am to 11pm). The energy related component charged to these 
customers does not vary by time of day or by season.  

 

Transmission losses are recovered based on scaled marginal loss factors. 
These loss factors differ by time of day (a distinction is made between day and 
night) and differ by season (loss factors are set for 3 main periods; Winter, 
Summer, Autumn & Spring).  Generators self-provide all losses. 

 

(Source: CEER Report). 

Italy 

For each day there are 4 periods named as: Peak Load hours, High Load 
hours, Medium Load Hours and Low Load hours. 

There is no special tariff for short utilisation.  

 

(Source: ETSO Report, Version 2). 

Luxembourg 

(Information not available). 

Netherlands 

Neither a seasonal time-of-day differentiation nor a short utilisation tariff 
exist in the Netherlands.  

 

(Source: ETSO Report, Version 2). 

Norway 

The energy part of the tariff depends on the price of energy on the pool and a 
marginal loss coefficient, which is calculated 6 times per year, and varies 
according to season. 

Although there is no special tariff for short utilisation, there is a special tariff 
for interruptible consumption.  

 

(Source: ETSO Report, Version 2 and Norwegian transmission tariff). 
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Portugal 

The main revenue driver is the average demand during peak hours. 

There is no special tariff for short utilisation in eligible clients.  

 

(Source: ETSO Report, Version 2). 

Spain 

The tariffs are broken down into 6 different periods, which are defined 
according to the month, day of the week and time of consumption. 

There is not a special tariff for short utilisation.  

(Source: Spanish transmission tariff). 

Sweden 

The marginal loss coefficients are differentiated among 2 annual periods with 
peak hours and other 2 periods for off-peak-hours. 

There is not a special tariff for short utilisation.  

 

(Source: Swedish transmission tariff). 

Switzerland 

(Information not available). 

 

Regulation of first connection charges 

Austria 

The party (consumer, producer and distribution network), who wants to be 
connected to the grid has to pay the costs for this connection; it is possible to 
commission a private company to carry out the work or to commission the 
grid owner. For a connection to the grid at voltage levels lower than 110 kV, 
additional tariffs have to be paid to the grid owner with a rather complicate 
procedure laid down in an extra ordinance. 

(Source: Answer from the collaborating entity). 

Belgium 

(Not available) 
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Denmark 

(Not available) 

Finland 

The customer pays the costs of connection to the network at the connection 
point. The separate connection line is generally owned by the customer. 

 

(Source: ETSO Report, version 2). 

France 

For producers: 

! The producer bears all the expenses for setting up the facilities for his 
connection, as well as any expenses for the reinforcement of the upstream 
public network that the connection may have made necessary  

! If the facilities remain private, EDF does not invoice the producer for 
expenses covering their operation, maintenance or replacement. 

! The producer will benefit from “grandfathering” if the connection facilities 
are latter used in order to connect new producers or consumers. 

 

For consumers, the specifications stipulate that the network operator will be 
reimbursed by the customer for the part of the expenses chargeable to his 
connection. This reimbursement can be made in two ways: 

! On a standard lump-sum approved by the Minister responsible for the 
power sector. In this case, no “grandfathering” is provided for the first 
customer. 

! On a non lump-sum basis, equal to 90% of the connection expenses if 
there is no lump-sum provision. In this case, the first customer may 
benefit from a “grandfathering” arrangement.  

 

(Source: ETSO Report, version 2). 

Germany 

The costs for establishing a direct connection to the network for a feed-in or a 
take-out, regardless of whether a first connection or an extension is 
concerned, are borne by the requesting party. With respect to 
“grandfathering” there are great differences between different system 
operators.  

 

(Source: ETSO Report, version 2). 



 

Benchmark of Electricity Transmission Tariffs    171

   

 
Great Britain 

The newcomers on the NGC grid only pay for the connection infrastructures 
necessary so that the user has access to the network, and which the network 
would not be using in absence of this user. 

On the regional electricity networks, the first connection charges paid by a 
producer cover all of the reinforcements induced by the arrival of this 
newcomer up to a voltage higher than of the connection. The newcomer must 
provide for the “grandfathering” of a future second newcomer using the same 
facilities. The connection charges for demand are only applied if they exceed 
25% of the network capacity at the points concerned.  

 

(Source: ETSO Report, version 2). 

Greece 

(Information not available). 

Ireland 

Connection to the transmission system in Ireland is on a “shallow” basis 
following the (Regulatory) Commission’s direction in December 1999. Parties 
connecting to the system bear 100% of the shallow costs of their connection. 
Any “deep” reinforcements that are required are borne by all users of the 
system. 

(Source: Answer from the collaborating entity). 

Italy 

Both producers and consumers pay all the costs due to the connection to the 
transmission network before accessing it. There is no compensation if a next 
request of connection takes advantage of the facilities made after and for 
previous connection.  

(Source: ETSO Report, version 2). 

Luxembourg 

(Information not available). 

Netherlands 

In the Netherlands, there is an specific connection tariff, which covers the 
costs of the transmission reinforcements made to connect new clients. This 
connection tariff is made up of: 

! A first component paid a single time which covers the capital costs. 
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! An annual component which covers the maintenance expenses, which is 

made up of: 
! A fixed charge according to the voltage level 
! An annual charge according to the transformation capacity linked to 

the connection. 
! An annual charge according to the connected capacity. 

 

Breakdown of the annual connection component: 

Charge for a connection at 380 kV 457.412 €/year 

Charge for a connection at 220 kV 229.612 €/year 

Charge on the transformation capacity 0.50596 €/MVA/year 

Charge on the connected capacity 0.62622 €/MVA/year 

(Source: ETSO Report, Version 2). 

Norway 

There is a lump-sum connection charge. If the arrival of a new producer or 
consumer requires  network reinforcement, the network owner may request a 
contribution on the investment equal to the cost not recovered by the lump-
sum connection charges. Therefore, reinforcements are paid by the newcomer. 

No “grandfathering” charge is applied.  

 

(Source: ETSO Report, version 2). 

Portugal 

All the customers are intended to pay, as a lump sum, exclusive use assets of 
their connections. When a new grid user shares a previous exclusive use 
connection facility, the new user compensates the previous one 
(“Grandfathering”). 

The participation of new users in grid reinforcement costs are negotiated 
case-by-case.  

 

(Source: ETSO Report, version 2). 

Spain 

For producers: 

The producers pay (and own3) the network reinforcement investments 
required for their installation, and receive a payment for the cost of these 

                                                 
3 However, the construction of the new facilities requires the regulator’s approval. 
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investments and their maintenance. If a second agent sets up business on the 
new infrastructures, no “grandfathering” charge is applied.  

 

For captive customers: 

The connection services are invoiced on the basis of a regulated tariff. A new 
customer must pay a charge made up of 4 components: 

! A network investments extension charge. 

! A network take-over charge (liability investment charge). 

! An inspection charge. 

! A connection charge. 

 

(Source: ETSO Report, version 2). 

Sweden 

Producers connecting up to the EHV network pay for and remain owners of 
the connection assets. 

For the main transmission grid, SVK bears the reinforcement costs if they are 
not too high. SVK remains the owner of the reinforcement facilities on the 
main grid. If the network reinforcements involve too high costs, the 
connection charges are borne in a single time and without “grandfathering” 
for the new customer arriving.  

 

(Source: ETSO Report, version 2). 

Switzerland 

(Not available). 

Annual consumption in 1998  

 

 Annual 
Consumption 

(TWh) 

A  52.1 

B  76.1 

CH 51.2 
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 Annual 
Consumption 

(TWh) 

D 488.4 

DK 32.1 

E 185.6 

EL 42.8 

E&W 295.5 

F 401.5 

FIN 75.0 

I 267.4 

IRL 18.4 

L 5.4 

NL 101.6 

NO 109.1 

P 36.7 

S 132.7 
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Answers to the additional IIT questions 

Question 1 

Give the total annual costs (€/year) of the transmission network that has been used 
to compute the transmission tariffs. 
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Austria 219 

Belgium  

Denmark 241 

E&W  

Finland 200 

France 1595 

Germany  

Ireland 133 

Italy 8934 

Netherland
s 

 

Norway 270 

Portugal 122 

Spain 7775 

Sweden 192 

 

 

                                                 
4 An estimation of the cost of losses has been included in order to have a harmonization 
with the rest of countries 

5 An estimation of the costs of system services, losses and congestion management has been 
included in order to have a harmonization with the rest of countries 
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Question 2 

Indicate which ones of the following cost components have been included in the 
determination of the total transmission costs from which the “transmission tariffs" 
that you have applied in the preceding case examples were obtained:  

! Fixed (infrastructure) costs.  

! Operation and maintenance costs of the transmission network. 

! System Operator costs. 

! Overhead (administrative) costs. 

! Losses.  

! Ancillary Services. 

! Congestion Management. 

! Other costs. Specify.  
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Austria # # # # # #   

Belgium         

Germany # # # # # # # # 

Denmark # # # # # # # # 

England 

& Wales 

# # BSUoS
6 

# BSUoS BSUoS BSUoS  

France # # # # # # # #7 

Finland # # # # # # #  

Italy # # # # #8 # # #9 

Ireland # # # # # # #  

Norway # # # # # # #  

                                                 
6 BSUoS refers to the Balance services Use of System charge and is an addition to the 
calculated transmission tariff. 

7 Fraction of connection costs left to the System Operator 

8 It is included in the tariff. However, in the data given by Italian Regulator, this cost was 
not included. Therefore, this cost has been estimated in the analyses made in chapter 3. 

9 Different regulatory charges 
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Netherlands # # # # # # # # 

Portugal # #  #  #  # 

Spain # # # #    #10 

Sweden # # # # # # #  

 

 

 

 

 

                                                 
10 Cost of diversification and security of supply, different Permanent costs, and the 
Renewable energy premium costs.  
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Question 3 

Most of the transmission costs are fixed infrastructure costs. Indicate the method 
that is used to determine the fixed infrastructure costs of electricity transmission: 

! Amortization and remuneration of the net assets: equity and debt 
remuneration, according to book values.  

! Replacement cost of the transmission assets.  

! Historical cost of transmission assets. 

! Standarized transmission costs. 

! Other method. Specify.  
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Austria #     

Belgium      

Germany  #    

Denmark    #  

E&W  #    

France #     

Finland     # 

Italy #     

Ireland # #    

Norway #     

Netherland
s 

  #   

Portugal #     

Sweden #     

Spain #  # #  
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Finland 

Fixed assets are capitalized under immediate acquisition cost (equals 
technical value of transmission assets). Planned straight line depreciations 
are calculated on the basis of the economic lives of fixed assets (e.g. 
transmission lines and substations 30 - 40 years) 

Annual grid investment level of 30-35 million euros has been calculated to 
cover the replacement and new investment needs in the medium term (5-10 
years). 

Ireland 

The current means by which the Regulatory Asset Base is valuated is by 
indexing the historic asset base and by depreciating the resulting value. A 
number of different depreciation profiles are being looked at by the 
(Regulatory) Commission. 

Italy 

The tariff structure is based on the average unit costs incurred by ENEL, the 
main operator in all phases of the industry. These costs are compared with 
those of the other major companies in the industry, using data for the 1997 
financial. 

Allowed costs include: 

! a fair return on net invested capital. It results from the application of a 
fair rate of return to the depreciated net invested capital. It is determined 
according to the WACC methodology and it is adjusted to let the cost of 
capital fully reflect the incidence of taxes on corporate income; 

! depreciation. It is calculated on the basis of parameters reflecting the 
economic-technical life of the asset. The assets are valued at book value 
(gross value). 

Book value asset of Enel (which accounts for 94% of transmission) was used 
to determine the level of invested capital. This level takes into account 
ENEL’s revaluation of its capital invested in 1994, when the value of its fixed 
assets was adjusted to bring it more into line with their size, productive 
capacity and actual use potential.  

 

Portugal 

Fixed assets were revaluated in 1992 and are stated at this revalued amount 
in the accompanying balance sheets. This revaluation was applied either to 
the respective historical cost (of acquisition or construction) or to the carrying 
value, as adjusted by similar previous revaluations. The carrying value of 
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fixed assets includes finance charges, foreign-exchange differences capitalised 
during the construction phase, as well as specific overheads.  

Finance charges related to capital expenditure are calculated by applying the 
weighted average rate of interest costs incurred to the average carrying value 
of capital expenditure in progress.  

Foreign-exchange differences resulting from loans denominated in non-escudo 
currencies which were obtained to fund the related capital expenditure. 

Those fixed assets that have been subsided by third parties are depreciated 
on the same basis and at the same rates as the Company’s own property, with 
the respective charge being offset in the extraordinary income and gains 
account by the amount by witch such subsidy is amortised. 

Current maintenance and repairs expenditure of fixed assets is expensed in 
the year in witch incurred. Expenditure relating to the major repairs and 
improvements is treated as deferred costs, and charged against income over a 
maximum period of 6 years. 

Depreciation is calculated on the straight-line basis at specific rates accepted 
by the tax authorities for transmission of electric energy assets and, for the 
remaining assets, at the maximum allowed rates established for general 
business. The depreciations rates used are consistent with the estimated 
useful lives of each category of fixed assets. Capitalised finance charges, 
foreign-exchanges differences and administrative overheads are depreciated 
at the same rates as the respective fixed assets. 

The rates of depreciation correspond to the following estimated average 
useful lives: 

     Years 

 Years 

Transmission assets 10-30 

Vehicles and transport equipment 4-25 

Administrative equipment 4-10 

Foreign-exchange differences 10-30 

Other fixed assets 10-25 

 

 

Spain 

The remuneration of the infrastructure of transmission facilities than were 
operational before 31st December 1997 is based on an initial remuneration 
that evolves in time with an index RPI-1. The value of the initial 
remuneration roughly corresponds to the previous remuneration scheme, 
which was based on the historical accounting value of the assets, but no 
concrete and transparent methodology has been made public to determine the 
annual revenue requirements.  
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During the last 15 years the historical accounting values have been subject 
twice to actualizations, in order to adapt them to inflation.  

The fixed infrastructure costs of facilities that entered into operation after 
31st December 1997 are determined from published standards. Alternatively, 
the construction of the facilities may be allocated by competitive bidding, 
which directly determines the corresponding transmission charges.  
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Question 4 

Which is the typical total cost (€) of the following elements of the transmission 
network? 

! 1 km of 400 kV line 

! 1 km of 220 kV line 

! 1 km of 132 kV and 66 kV lines (if they belong to the transmission network). 

! 1 MVA of transformation EHV/HV 
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Austria      

Belgium      

Germany      

Denmark 400,000-
600,000

400,000 200,000-
300,000

 300,000 

E&W      

France11 460,000-
610,000

275,000-
460,000 

155,000-
230,000

 13,000-
15,000 

Finland 180,000 10,000 90,000 90,000 9,000 

Ireland 500,000 250,000 130,000   

Norway 265,000 157,000 120,000  180,00 

Netherlan
ds 

    

Portugal 172,085 145,649 114,225  28,431 

Sweden 224,000 134,000   

Spain12 239,263 141,358  7,452 

                                                 
11 The value of a double circuit line is give in all the voltage levels 
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Question 5  

Is there any particular reason why the actual infrastructure costs of transmission 
in your country might be higher or lower than in other countries? How significant 
could this effect be? 

! Too fast or too slow rate of depreciation. 

! Ad hoc evaluation of assets in a privatization or an unbundling process.  

! A large productivity reduction factor (X in the method RPI-X) has been applied 
by the regulator.  

! Other reason. Specify.  

Austria 

Austria has a lot of mountains (Alps) and hydro power stations which are not 
at the centers of consumption, so there are differences to eg. The 
Netherlands, also the costs for new lines are very high due to environmental 
restrictions. 

Denmark 

Before January 1 2000 transmission companies had much more discretion 
regarding the depreciation profile of assets. A period as short as 15 years 
could be used. Likewise, provisions for future investments where allowed in 
the budget. As much a 75 percent of future investment costs could be tariff 
financed over a 5 year period prior to installation. Hence, capacity and prices 
have supposedly been inflated. 

England and Wales 

Although no comparisons have been made, the factors given below should be 
taken into account when making comparisons across countries: 

 

! A GB ‘north-south’ divide occurs with generation predominantly in the 
north and load in the south.  This results in higher generation charges 
and lower load charges in the North and lower generation charges and 
higher load charges in the South. 

! The varying cost of finance between countries (for example, publicly 
owned TSOs may face lower financing costs than privately owned ones 
due to perceived lower risk) 

                                                                                                                                            
12 The value of a double circuit line is give in all the voltage levels 
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! The definition of transmission in England and Wales only encompasses 

400 and 275 kV, whereas in Europe transmission relates to far lower 
voltages. 

France 

Benchmarking with other national transmission networks is incomplete but 
there is discussion on the appropriate WACC. 

Finland 

Winter time (coldness, ice and snow) and worse earthing conditions have 
influence to construction cost  and also to maintenance and operation  How 
significant could this effect be? 

 

Germany 

No outstanding influence, but some factors tending to increase costs: 

! Highly meshed network, in order to meet the (n-1)-criteria ⇒ high 
standard of quality 

! High influence of transits and loop-flows because of the geographical 
position of Germany in the center of Europe 

 

Ireland 

The reasons most generally given by the incumbent for high infrastructure 
costs are those of low density of population and high proportions of rural 
dwellers. 

Depreciation is calculated on the basis of 3% per year for 20 years and 2% per 
year for 20 years following on from the Commission’s consultation in 1999. 

ESB remains a vertically integrated state owned monopoly with the exception 
of the independent TSO (Eirgrid) which is itself a state owned company.  
However, the valuation of assets where there had been in place less complete 
accounting practices was necessarily on a somewhat ad hoc basis. 

On the other hand there has been a consistent under investment in the 
transmission system which has resulted in the need for significant capital 
spend on the infrastructure at this time. 

Italy 

No 
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Netherlands 

There is no reason why the actual infrastructure costs in the Netherlands 
might be significantly higher or lower than in other countries. However, due 
to the geographical situation (high degree of urbanisation) the Netherlands 
has more underground cables on 110 kV and 150 kV than other countries 
have. 

Norway 

There is no particular reason of importance 

 

Portugal 

! Rate of depreciation  - 3,3% to 10%; 

! Forms of regulation – rate of return – 8,5% nominal pre-tax on net asset 

! Other reasons – Portuguese high voltage grid includes all the 
transformation equipment till 60 kV. 

Spain 

Spain, together with Portugal, is almost an electric island. Given that the 
Spanish network is presently well developed and does not present significant 
network constraints, a reason for higher infrastructure costs could be the 
need to be self-sufficient, or, in other words, the lack of significant external 
support from neighbouring networks.  

The RPI-1 scheme that is applied to the network that was operational on the 
31st December 1997 (see question 3), may not follow the typical depreciation 
pattern in the remuneration of infrastructures.  

Sweden 

Long average transmission distance, which means long lines in the network 
system and our equipment must function in cold climate (–50C) in the north 
of Sweden. 
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Question 6 

Do you consider that there is a significant geographical unbalance between 
production and consumption in your bulk power system? Would you qualify it as a 
non-significant, significant, very significant? Assume if possible that the unbalance 
reduces to a single exporting area and a single importing area under peak load 
conditions of your system. Could you provide a quantitative estimate of the amount 
of flow that must transit and the average distance? 

Austria 

It is significant, the installed production capacity (storage-, river- and 
thermal) including industrial owned power stations in Austria is about 
18.000MW, the peak load is about 10.000MW, the estimate of the average 
distance is difficult, it could be about 50km to 100km. 

 

Denmark 

Though the Eastern and Western part of the Danish grid are not physically 
connected, no serious unbalance exists. Average daily Nord Pool prices for 
January 2001 can be used to verify this claim. The mildly diverging price 
pattern for Eastern Denmark results from periodically reductions in the 
import capacity from Sweden. Western Denmark is observed to follow the 
Nord Pool system price closely, as no restrictions apply to the allocation of 
cross-border capacity. 

England and Wales 

The GB bulk power system has a significant north-south imbalance of 
production and consumption. Generation is predominately located in the 
north and load in the south. 

 

France 

Present evaluation of the French situation doesn’t reflect any significant 
geographical unbalance. More detailed studies have been asked concerning 
notably the south eastern part of France. 

 

Finland 

The unbalance is of approximately 2000 MW and 500 km. 
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Germany 

There is no significant geographical unbalance between production and 
consumption in Germany, because generation was built in proximity to major 
load-centers. In most cases, the distance of energy-transport is below 70 km. 

 

Ireland 

Ireland has experienced over the past decade a period of rapid demand 
growth both in economic and electricity terms.  Thus the State is now close to 
experiencing a shortfall in both generating and transmission capacity.  This 
is particularly marked in congestion surrounding the Dublin region and the 
possibilities for dispatching new generating stations and providing them with 
“firm access” as detailed under the Trading and Settlement Code. 

The Commission considers such imbalances significant enough to warrant the 
application of a positive weighting to the generation element of the Use of 
System charges to provide locational signals to new generators. 

Italy 

 

Netherlands 

There is a slight geographical unbalance between production and 
consumption in the bulk power system. Nevertheless, it is not significant or 
dominant in tariff setting. 

 

Norway 

Norway is a 99% Hidro generation system, and hydro resources are not 
situated close to the major load areas. Geographical unbalance is very 
significant. 

From West to East Southern Norway the flow is around 5000 MW in peaking 
hours and the average distance is around 400 km. 

 

Portugal 

We believe we do not have a great unbalance between production and 
consumption. 

Depending on hydrology we can have transits from North to South or the 
opposite. 



 

188     Appendices 

 
 

% of Total Generation13 (%) Consumption14 (%) 

North 33.2 34.2 

Centre 5.5 18.9 

Lisbon and “Vale do 
Tejo” 

32.3 37.2 

Alentejo 29.0 5.3 

Algarve 0.0 4.4 

 

Spain 

Presently in Spain there is systematically a surplus of generation in the 
Northwest and a deficit in the South. The distance between the centers of 
mass of these two areas is about 1000 km. The amount of surplus and deficit 
depends on the operating conditions, but it does not exceed 3000 MW. Other 
prevalent flow patterns also exist. So far, the transmission capacity of the 
network has been able to accommodate these flows, although voltage 
constraints are occasionally activated.  

 

Sweden 

Yes very significant. Hydro production in the north and load centers in the 
south. Transmitted energy yearly on the National grid is 114 TWh with an 
average transmission distance of 300 km. 

                                                 
13 Generation – consider a year associated with average hydrological conditions  

14 1998’s structure 
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Question 7 

Does the “transmission tariff” or “network access charge” that you applied in the 
preceding case examples contain any other cost components that are not directly 
associated to the transmission network? Which ones? 

! Stranded costs of generation. 

! Costs of promoting renewable energy sources for generation of electricity.  

! Social tariffs.  

! Any other public service obligations. Specify.  

Austria 

The operation and maintenance of the grid is such an obligation, as well as 
priority access for renewables. There is no way to determine costs for priority 
access, such costs could be only in cases of congestion.  

Denmark 

Besides the cost of promoting renewable energy sources, final prices include 
energy taxes (88,9 Eur/MWh) and VAT (25 pct.). 

 

England and Wales 

The ‘transmission tariff’’ and ‘network access charge’ (as mentioned above) do 
not contain any other cost components that are not directly associated to the 
transmission network. 

 

France 

The tariffs don’t include any of these. The present one include some extra 
costs of local production costs of non interconnected French networks (islands. 
These extra costs will no longer be included in the future transmission tariffs. 

 

Finland 

Not at all 

 



 

190     Appendices 

 
Germany 

The transmission tariff in the case example does not include any component 
for cost of promoting electricity generation in Combined Heat and Power 
Production (CHP) according to the CHP law that went into effect in May 
2000. But such components exist and are separately mentioned in the price 
publications of TSOs and distribution system operators. 

 

Ireland 

The transmission tariff includes none of the suggested costs although the 
Commission or the Minister may provide for these under Sections 39 and 40 
of the Electricity Regulation Act 1999. 

 

Italy 

The transmission tariff is made of: 

! transmission charge 

! additional charges which cover: 
! the cost of abandoning the nuclear power programme,  
! the cost of supporting the generation of electricity from renewable 

sources; 
! the cost of financing lower tariffs to specific types of customers 
! the cost of financing research 
! stranded costs 

(The next paragraphs have been obtained from [ETSO,b]) 

This additional charge is introduced to cover the ENEL stranded costs. This 
charge is applied to all consumers, and is the sum of two terms called A2 and 
A3: 

Charge A2: 

€/kW/month €/MWh 

0.561 1.034 

Charge A3: 

€/kW/month €/MWh 

0.789 1.447 
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Netherlands 

In the Netherlands there is a levy for stranded costs of generation. This levy 
is expressed as a percentage of the total costs a customer of transmission 
services pays for transmission, distribution and system support costs. 

(The next paragraph has been obtained from ETSO) 

There is a charge for stranded costs. The total amount was of 180 M€ in 1999 
and in 2000 (2.2 €/MWh). 

 

 

Norway 

There are no other costs included. 

 

Portugal 

In Portugal, the Grid performs three activities: 

! Electrical Energy Acquisition - as well as the purchasing of electricity for 
the SEP, this also includes the elaboration of studies into power plants 
development - remunerated by the Energy and Power tariff; 

! Global System Management - includes the technical co-ordination of the 
SEP, the administration of the commercial relations between the SEP and 
SENV - remunerated by Global Use of System tariff; 

! Transmission of Electrical Energy - covers the planing,  establishment, 
operating and maintenance of the very high voltage network and the 
interconnection - remunerated by the tariffs for the Use of the 
Transmission Network. 

The costs resulting from energy or environmental policy measures or those of 
general economic interest, such as costs of promoting renewable energy 
sources for generation of electricity are included in the Global Use of System 
tariff.  

 

Spain 

In Spain there is a network access charge, which includes the strict network 
charge (transmission plus, if this is the case, distribution) plus a number of 
regulatory charges in 1999: 

! Generation stranded costs. 

! System Operator. 
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! Market Operator. 

! Energy Regulatory Commission. 

! Compensations to non peninsular systems.  

! Nuclear moratorium. 

! Stock of nuclear fuel and treatment of nuclear waste.  

! Compensations for interruptible tariffs. 

! Compensations to promote renewable energy sources of generation.  

 

Sweden 

No 
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Question 8 

If the answer to the preceding question is affirmative, please indicate the average 
or typical quantitative importance of these components with respect to the total 
“transmission tariff” or “network access charge”: 

! Less than 1 % of the total transmission tariff.  

! Between 1 and 5 % of the total transmission tariff.  

! Between 5 and 10 % of the total transmission tariff. 

! Between 10 and 20% of the total transmission tariff. 

! Between 20 and 50 % of the total transmission tariff. 

! More than 50% of the total transmission tariff.  

Austria 

There is no way to determine it. 

 

Denmark 

Cost of Priority Production exceeds all other transmission costs and therefore 
constitute more than 50 percent of total transmission costs. 

 

England and Wales 

Not applicable question. 

 

France 

Irrelevant according to question 7. 

 

Finland 

Not applicable question. 
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Germany 

At present there is an estimated amount of combined heat and power 
production(CHP)-promotion of roughly 50 TWh in Germany. This results in a 
extra fee of roughly 0,26 €ct per transmitted kWh in the EHV network. This 
charge can vary in function of the actual total amount of electricity produced 
in CHP-units that is relevant for the CHP-law. 

 

Ireland 

Not Applicable. 

 

Italy 

The average quantitative importance of these components with respect to the 
total “transmission tariff” is between 20 and 50% to the total transmission 
tariff, in the case the distance between source and sink is more than 40 km.  

Additional charges are lower for customers consuming more than 96 
GWh/year. 

 

Netherlands 

The percentage amounts to maximum 10% for a period no longer than 10 
years. 

Norway 

Not applicable question. 

 

Portugal 

This component represents between 10 and 20% of the Global Use of System 
tariff. 

 

Spain 

See the answer to question 7 first. The regulatory charges are collected from 
the integral tariffs and from the access tariffs via the application of some 
prescribed coefficients (a coefficient for each item of cost). This scheme 
ensures that the total amount of regulatory charges is collected. The totality 
of the revenues collected by the access charges and the integral tariffs is 
enough to pay for all the cost components: generation costs, network costs, 
supply costs and regulatory charges.  
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However, no clear and transparent methodology for the computation of the 
access charges or the integral tariffs has been made public. Therefore, it is 
impossible to determine how much in the transmission access charge 
corresponds to the transmission tariff and how much to the regulatory 
charges, since the coefficients that are applied are simply a collection device.  

In crude terms it can be said that the average transmission tariff in Spain 
(assuming only an energy term that is applied only to consumers) should be of 
the order of  4 €/kWh, while the average transmission access charge in the 
three case examples is about 12 €/kWh. The implication is that, assuming no 
other criteria to allocate the transmission costs differently between different 
categories of consumers, the regulatory charges amount to 66% of the 
transmission access charge of eligible consumers connected to the 
transmission grid.  

 

Sweden 

Not applicable. 
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Question 9  

Is the remuneration of the transmission activity linked in any way to the quality of 
service provided by the transmission network? Is there any target limit being set 
for transmission network availability? Could you indicate any measure of the 
present availability of the transmission network?  

Austria 

There are a lot of technical regulations for the quality of service under the old 
system which are adapted now. Austria has one of the most secure grid in 
Europe according to UCTE reports. In the case, that the regulated TPA is the 
further system for access to the grid, is expected, that this situation will not 
change in the near future under the provisions of competition. 

 

Denmark 

 

England and Wales 

At present, the remuneration of transmission activity is not linked to the 
quality of service provided by the transmission network.  There is no target 
limit set for transmission network availability, although the introduction of 
the Transmission Access Agreement may include such a facility. 

 

France 

No global target limit is presently set by the existing French rules. A new 
decree could be ordered within few months. Could you indicate any measure 
of the present availability of the transmission network?  

Mean frequency for long (>3’) interruptions for transmission is about 0.11 
since 1996 and the equivalent outage duration is about 2.8’ since the same 
year (excluding the effect of 1999 December storm in France). 

 

Finland 

There is no regulation in that sense. The availability of the transmission 
network is of 99.999%. 
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Germany 

Up to now, there is no link between the remuneration and the quality of 
service provided by the transmission network, but the subject is under 
investigation. Because of the high technical standard and the fact that the 
transmission network is densely meshed, the availability is higher than in 
many other countries. Nearly all network outages occur at voltage levels ≤ 
110 kV, but not within the transmission network. 

 

Ireland 

As part of the Commission’s current review of tariffs it will be assessing not 
only the price for the transmission and distribution of electricity but also the 
appropriate quality of supply standards.  Quality of Supply standards will 
also be built into the licences for the Transmission System Operator, 
Transmission Asset Owner and Distribution System Operator.  There is no 
standard for availability of the network at present.  The Commission is 
working on placing the appropriate incentives to improve Quality of Supply 
into the current review of Use of System tariffs. 

 

Italy 

No. There is no target limit being set for transmission network availability 
either 

 

Netherlands 

The remuneration of the transmission activity is not linked in any way to the 
quality of service provided by the transmission network. 

 

Norway 

From 2001 Statnett will be economically “punished” by a reduction in the 
income cap when there are disruptions resulting in non-delivered energy to 
end users (both in own or other networks) when the reason are incidents in 
the transmission grid or related to system responsibility. The “punishment” is 
6.1 €/kWh for energy not delivered to commercial customers and 0.5 €/kWh 
for energy not delivered to households. 
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Portugal 

The transmission tariffs do not include quality of service parameters / 
incentives. 

There is no limit set for transmission network availability. 

The measure use is: Average interruption time and energy not supplied. 

 

Spain 

Transmission lines with an annual availability higher than 97% receive a 
bonus in their remuneration and a penalty if the availability is lower.  

 

Sweden 

No. The remuneration of the transmission activity is not linked to the quality 
of service provided by the transmission network. The inofficial target for not 
supplied energy is less than150 MWh/year due to faults on the National grid. 
For 1999 this was 96 MWh. 
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Question 10  

Are the transmission tariffs set in such a way that they would recover the totality 
of transmission network costs? Is this correspondence explicit and transparent? Is 
this verified? When answering this question, both the transmission explicit charges 
in the network access charges for eligible customers and the transmission implicit 
charges in the integral tariffs of non-eligible consumers have to be considered.  

Austria 

The TPA system in Austria was designed for full market opening which will 
occur from Oct. 1 2001. There were no changes in the non eligible customer 
tariffs. 

 

Denmark 

Under the present income cap regulation the totality of transmission costs 
minus required efficiency improvements (transmission companies) can be 
tariff financed. 

 

England and Wales 

The transmission tariffs are designed for the totality of transmission network 
costs to be recovered.  All allowed revenue recovered is via charges to 
customers who directly use or connect to the transmission system.  
Customers within GB market are all eligible. 

 

France 

Are the transmission tariffs set in such a way that they would recover the 
totality of transmission network costs? Yes. Is this correspondence explicit 
and transparent? Is this verified? Yes by the undbundled accounts for the  
transmission operator which are audited by the regulator. 

Finland 

All the answers are “yes”. 
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Germany 

Cf. AA enclosure 3: 

Pricing is determined based on the following three guidelines: 

! Cost and revenues for costing purposes 

! Financial statements according to commercial law possibly unbundled 
according to transmission and distribution activities. 

! Transmission and distribution prices of structurally comparable system 
operators. 

 

Thus, there is an explicit correspondence made transparent in particular to 
the "Laender" price control offices (which still approve adjustments to the all-
inclusive tariffs of residential and small commercial customers) and in cases 
of disputes - to the cartel offices. Both types of offices verify the 
correspondence. 

The prices can in the following year be adapted if there is a (slight) difference 
of the actual transmission network costs and the remuneration for use of the 
network in the current year. The price pattern for the following year takes 
into account the earnings of the T-component in the current year. These 
earnings are used to reduce the network charges. 

 

Ireland 

The transmission tariffs are set to recover total costs of running the 
transmission system based on an estimated kWh usage.  This is transparent 
(or will be transparent) in the material published as part of the Use of System 
review.  However, how it is billed to customers either eligible or franchise is a 
matter for the contracts with individual suppliers (i.e. some may be prepared 
to accept risk in the Use of System charge while others may see it as a pass 
through cost) 

Italy 

The transmission tariffs recover the totality of transmission network costs by 
construction because annual fees paid by the TSO to the grid owners to cover 
their capital costs as well as O&M costs are redefined so that the total 
transmission tariffs covers the totality of transmission network costs. 

The regulator sets the charges for access to and use of the transmission 
network, both to supply franchise customers and to wheel electricity delivered 
to eligible customers. There is an explicit charge for the activity of the TSO in 
the network access charges for eligible customers. 
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Netherlands 

The transmission tariffs are set in such a way that they can recover the 
totality of transmission costs on each voltage level used within the 
Netherlands. The calculation rules are explicitly made in the Dutch Tariff 
Code. However, it is not verified afterwards if the transmission tariffs 
actually recover all transmission costs. 

Norway 

The transmission tariffs are set to recover the totality of transmission 
network costs. This correspondence is explicit in accounting reports to NVE 
and is also controlled by the official auditor. 

 

Portugal 

All operational costs are covered by transmission tariffs and there is no 
discrimination between eligible customers and non-eligible consumers. 
Transmission has regulated based on costs. 

 

Spain 

Access Tariffs are annually determined by the Ministry of Economy. Although 
the methodology to compute the tariffs is not publicly available, it is required 
by the regulation of the sector that the network costs are fully recovered. 
There are provisions in the norms to guarantee that full recovery is achieved.  

 

Sweden 

Yes. The transmission tariff is set to recover the total network cost and it is 
explicit and transparent. All the consumers in Sweden are eligible. 
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Question 11  

Is there a policy of charging a larger fraction of transmission costs to the implicit 
transmission tariffs for non-eligible customers and a smaller fraction to the explicit 
transmission tariffs for eligible customers? Is the opposite true?  

Austria 

There is no such policy due to the fixed tariffs for the grid. 

 

Denmark 

Transmission tariffs has to be set in a non-discriminatory way. Further, any 
risk of cross-subsidization (e.g. of eligible customers on part of non-eligible 
customers) has been countered by unbundling of production and 
transmission. 

 

England and Wales 

Not applicable. 

 

Finland 

No. 

 

Germany 

In Germany, all customers are eligible customers. 

 

Ireland 

The Commission has no policy in this regard and all customers pay on the 
basis of their maximum capacity requirements and energy usage. 

 

Italy 

No 
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Netherlands 

Network companies are forbidden to discriminate in their tariffs between 
eligible and non-eligible customers. Each customer has to pay the costs he 
causes for each voltage level in use for his transmission demand no matter if 
he is an eligible or non-eligible customer. 

 

Norway 

There is no differentiation between eligible and non-eligible costumers in 
Norway. 

 

Portugal 

There is no discrimination between eligible customers and non-eligible 
consumers. 

 

Spain 

See the answers to questions 7 and 8.  

 

Sweden 

All customers are treated equally and all consumers are eligible. 
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Question 12  

Provide an estimate of the percentage of total transmission costs that are recovered 
by direct connection charges.  

Austria 

 

Denmark 

Direct connection charges for handling balance power is budgeted at 330.000 
EUR for Eltra (Western Denmark) or less than 1 pct. of turnover. 

 

England and Wales 

Approximately 30% (Pre Vesting) of total transmission costs are recovered by 
direct connection charges. 

 

Finland 

0% 

 

Germany 

DVG does not have these data for its member companies. 

 

Ireland 

Transmission connected customers pay 100% of their shallow connection costs 
to the transmission system with any deep reinforcements being captured 
through Use of System charging.  The % cost recovered through connections 
is not easily available. 

 

Italy 
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Netherlands 

See answer to question 1 

 

Norway 

Shallow connection charges can be applied, but this has not been the practice 
in the transmission grid up till now. Generators and big industrial consumers 
connected to the transmission grid in general own the direct connection lines. 

 

Portugal 

The transmission network only receives subsidies form EC community funds, 
which represent more or less 15% of the annual investment. 

 

Spain 

 

Sweden 

100 % 
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Question 13  

Indicate any other factor, not included in the previous questions (or the 
questionnaire of CEER), that you consider is relevant to understand the 
transmission tariffs that are applied in your system.  

Austria 

The Austrian system for grid tariffs: 

! Fixed prices, published as decree 

! Consumer site tariffs 

! No distance dependent 

! Producers have only to pay a small amount for system services (secondary 
control) 

! Producers have also to pay losses, but only in case of exprort. 

 

Denmark 

None. 

 

England and Wales 

None. 

 

Finland 

None. 

 

Germany 

None. 

 

Ireland 

Not applicable. 
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Italy 

In Italy, there is a point to point system and so the distinction between G + L 
is not relevant. 

 

Netherlands 

Not relevant. 

 

Norway 

None. 

 

Portugal 

None. 

 

Spain 

None.  

Sweden 

There are no final consumers connected to the National grid.  
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Answers to the questionnaire about Distribution 

Question 1 - Distribution 

Indicate the size (in % of the total distributed load) of the largest distribution 
company in your country. Indicate the aggregated size (in % of the total distributed 
load) of the three largest distribution companies of your country. How many 
distribution companies distribute more than 3% of the total load in your country? 
How many distribution companies operate in your country? 

Austria 

The size of the biggest distribution company is about 22% of the total 
distributed electricity in Austria, calculated as sum of all electricity delivered 
to end users by distributors (excluding autoproduction of end users)  

The three largest companies distribute about 47% of the total distributed 
electricity.  

More than 3% of the total distributed electricity in Austria are distributed by 
9 distributors each. 

There are 128 distribution companies and a few more very small distributors 
in Austria.  

Belgium 

Transcription of the answer received from Belgium: 

“We have looked at the questionnaire with regard above study. 

At this moment there has not yet been published any separate distribution 

tariff, nor any distribution company has been appointed with the view of the 
liberalization of the market. 

The legal work with regard the distribution of electricity has not been 
finished yet, nor (even indicative) tariffs are available. 

To our regret we cannot give you any of the requested information at this 
moment except some of the actual information. 

At this moment there are 32 distribution companies, often combining 

distribution of water, electricity, gas, television. Some of these also 

possess own production facilities. 

As for the market share of distribution represents approx. 56.7% of the 
consumed electricity in 2000.  15 of the above 32 companies represent more 
than 45% of the yearly electricity consumption. 

In view of the legal work, there probably will be different tariffs applied per 
distribution site, but the tariff structures will be the same. 
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As soon as we will have any useful information, we will send this to you.” 

Denmark 

No answer received. 

England and Wales 

There are twelve distribution networks in England and Wales (and two in 
Scotland). However, the following breakdown is for the England and Wales 
networks only. 

In percentage terms, the largest distribution network is Eastern (11.7%).  
This is in terms of the distribution of low voltage (LV), high voltage (HV) and 
extra high voltage (EHV) units.   

The aggregated size of the three largest distribution networks is 32.9%.  This 
comprises Eastern’s, Southern’s and East Midlands’ networks.   

All distribution networks in England and Wales distribute more than 3% of 
the total load distributed. The Table below for their respective sizes under 
this definition; 

Distribution % size in 

Business terms of load 

Eastern 11.70% 

East Midlands 9.64% 

London 8.56% 

Manweb 6.83% 

Midlands 9.41% 

Northern 6.49% 

Norweb 8.57% 

Seeboard 8.00% 

Southern 11.57% 

South Wales 5.35% 

South West 5.33% 

Yorkshire 8.55% 

Finland 

The three largest distribution companies in Finland are: 

! Fortum Sähkönjakelu Oy, 9,6 % of the total distributed load in 2000 

! Helsingin Energia (Helsinki Energy), 9,2 % 
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! Vattenfall Siirto Oy, 5,6 % 

Total share of the three largest distribution companies is 24,4 %. 

 

There were 9 companies that distributed more than 3 % of the total load in 
Finland in 2000 (the share of these companies is 46,8 %). In Finland operates 
99 distribution companies. 

 

As distributed load have been used energy distributed to the end-users. If 
there is distribution/transmission of energy to other distribution companies 
that has been excluded. 

 

France 

EDF represent 95% of the distributed load. There are around 170 other 
distribution companies. The 3 biggest are Electricité de Strasbourg, la Régie 
de Metz and la régie de Grenoble. These 3 companies represent around 2.5% 
of the national distributed load. 

Germany 

VDEW is not able to provide load figures. As an alternative we can calculate 
market shares in electricity sales. The 1999 market share of the largest 
company is 17%. 

The aggregated market share of the three largest companies is 33%. 

We can find 4 companies with a market share of more than 3%. 

Please note that most of the larger companies sell electricity as well to retail 
companies that are in many cases owned or partially owned by the larger 
ones. These sales are not included. 

There are about 900 distribution companies in Germany. 

Greece 

Transcription of the answer received from Greece: 

“We did not reply yet because still the distribution and transmission tariffs 
have not been defined in Greece. The electricity market has been liberalized 
since 19 Febr. 2001 but still many issues have not been cleared. So 
unfortunately we cannot contribute.” 

Ireland 

The ownership and operation of the entire distribution network is the 
preserve of the Electricity Supply Board (ESB) the previously vertically 
integrated incumbent utility in its role as Distribution System Operator 
(DSO).  The DSO is subject to a licence granted by the CER and must charge 
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for the connection and use of its networks subject to a system of regulated 
Third Party Access. (rTPA).  The distribution networks in Ireland are 
currently defined on a functional basis: “those networks associated with the 
supply of final customers” and includes some networks at 110kV and all 
networks at 38kV, 20kV, 10kV and 230V. 

Italy 

Distribution is carried out by approximately 200 local distributors in Italy. 
Enel Distribuzione S.p.a., a company within  the Enel group, have the largest 
share of customers. In the year 2000 Enel Distribuzione S.p.a. dominated the 
distribution sector by directly distributing more than 95% of the electricity 
distributed in the country. Municipality companies, including AEM Milano 
S.p.a., ACEA S.p.a. (the local distributor in Rome) and AEM Torino S.p.a. and 
other small private companies hold the remaining market share. The 
aggregate size of Enel Distribuzione S.p.a., AEM Milano S.p.a. and ACEA 
S.p.a. in 2000 was approximately 99%.  

The dominant distributor distributes alone more than 3% of the total load in 
Italy (AEM Milano S.p.a. covered only 1,5 % of the total distribution market). 

As regards 2001, article 9, paragraphs 3 and 4 of Legislative decree No. 79 
dated 16th March, 1999, implementing the European directive 96/92/EC, 
entered into force on 1st April, 1999, in order to rationalize electricity 
distribution, allows one distribution license to be issued within each 
municipal territory and establishes procedures intended to promote the 
unification of distribution activities under a single operator in municipalities. 
In the absence of the agreement, local distribution companies serving at least 
20% of the electricity customers of a municipality are entitled to request Enel 
to sell the whole distribution activity by 31st March, 2001 at a price to be 
determined by agreement between the parties or a Court arbitration. At 
present, these sales are still ongoing, with the exceptions of the 
municipalities of Rome, Torino, Trieste, Parma and a few other smaller 
municipalities. 

Luxembourg 

Transcription of the answer received from Luxembourg: 

“The company CEGEDEL is the largest integrated company in Luxembourg. 
Its grid is present in every part of Luxembourg. CEGEDEL assumes 
transport and distribution and the operation of its grid. Annually some 3600 
GWh are distributed through the CEGEDEL grid. CEGEDEL also supplies 
the 11 distribution companies existing in Luxembourg which roughly 
distribute 900 GWh per year. The city of Luxembourg is the biggest one with 
a consumption of about 700 GWh. The city of Esch/Alzette is the second one 
with a consumption of only 100 GWh. The remaining 100 GWh are divided up 
among the remaining 8 distribution companies. 
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It is important to know that the 11 distribution companies only operate at 2 
voltage levels, e.g. 20 kV and 400 V. Additionally, it is worth mentioning that 
Luxembourg covers its electricity needs to 95% by imports from Germany and 
Belgium. Luxembourg has no regulation zone of its own. The total length of 
the 220 kV network is only 120 km. 

 

As a matter of fact, there is no final customer consuming more than 20 GWh 
per site and year, which is supplied by any of the above mentioned 
distribution companies. Only CEGEDEL has published network access 
tariffs. These tariffs have been approved by the Minister of Economy on the 
opinion delivered by the regulator (Institut Luxembourgeois de Régulation – 
ILR). 

 

The general idea behind those tariffs is the German Verbände Vereinbarung 
II. There is no time differentiation made and losses (0.5% for the 220 kV and 
65 kV grids, 1.5% for the 20 kV grid and 4.5 % for 400 V grid) are integrated 
into the tariffs.” 

Netherlands 

1a. Size of the largest distribution company is 43%.  

1b. 3 largest companies cover 84%.  

1c. 5 companies distribute more than 3%.  

1d. 18 companies.  

Norway 

Data is from the companies technical reporting to NVE in 1999. 

When we talk about transmission in Norway we talk about both transmission 
and distribution, we do not separate the two. The Norwegian network is 
separated into three network levels: 

! Local distribution: voltage 1 kV-22 kV 

! Regional network: voltage 22 kV-132 kV 

! Main grid: voltage above 132 kV 

When we answer your questions we will look at companies operating at 
network levels with voltage under 132 kV. 

Indicate the size of the largest distribution company:  

The largest network company operating below 132 kV in Norway, in percent 
of total delivered energy, will be Viken Energinett. In percent of total 
delivered energy below 132 kV, Viken has 9,43%. 

 

Aggregated size of the three largest companies: 



 

Benchmark of Electricity Transmission Tariffs    213

   

 
That will be Viken Energinett, BKK distribusjon og SKK Nett AS. In percent 
of total delivered energy below 132 kV, these companies have 20,03% in 
percent of total delivered energy. 

 

Distribute more than 3% of total energy: 

7 companies distribute more than 3% of the total delivered energy. 

 

How many companies: 

179 companies operate at a network level below 132 kV 

Portugal 

Since 2000, there is in Portugal one distribution company which represents 
almost 99% of the total distributed load and several small distributors which 
together represent less than 1% of the total distributed load. 

Spain 

Grupo Endesa is the largest distribution company in Spain with the 40% of 
the total distributed load. The three largest distribution companies represent 
the 94% of the total distribution load. 

 

There are four distribution companies that distribute more than 3% of the 
total load (Grupo Endesa, Iberdrola, Unión Fenosa e Hidrocantábrico) and 
around 550 small distribution companies that supply almost 2% of the total 
consumption. 

Sweden 

Birka Nät 15,7 % of distributed load. 

Aggregated size (in % of the total distributed load) of the three largest 
distribution companies:  

! Birka Nät 15,7 % 

! Sydkraft 14,4 % 

! Vattenfall 13,3 % 

How many distribution companies distribute more than 3% of the total load 
in your country?  

5 distribution companies: 

! Birka Nät 15,7 % 

! Sydkraft 14,4 % 
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! Vattenfall 13,3 % 

! Göteborg 4,4 % 

! Graninge 3,3 % 

How many distribution companies operate in your country? 204 distribution 
companies 

Switzerland 

No answer received. 
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Question 2 - Distribution 

Is the same tariff applied for the whole country? If not, is there the same tariff 
structure for all the different distribution zones? 

Austria 

The tariffs for using the grid are set by a decree of the minister of economics, 
starting with October 1st 2001 by an independent regulator. You will find the 
newest decree enclosed. The tariffs are set for areas due to technical criteria 
(Netzbereiche) with equal tariffs for all distributors included. 

Belgium 

See answer to question 1. 

Denmark 

No answer received. 

England and Wales 

The same tariff is not applied to the whole country.  Each distribution 
business has numerous distribution tariffs relating to both domestic and non-
domestic customers.  Each tariff’s structure differs as well, although there are 
commonalties across businesses.  For example, all distribution businesses 
offer standard domestic, domestic economy-7, standard business and 
standard economy-7 tariffs with similar structures. 

Both standard domestic and non-domestic tariffs comprise both standing 
charges and unit rates, as do restricted hour tariffs (such as economy-7). 
These tariffs typically have two or more unit rates – one standard and others 
for the restricted hours. Some tariffs, typically those in the over 100kW 
market, also comprise availability charges (i.e. a charge to ensure that part of 
the network will be available at designated times). 

Finland 

Each distribution company may have distribution tariffs of their own. There 
are different distribution tariffs for each voltage levels. If a distribution 
company has available more than one distribution tariff for one voltage level 
(for example at 0,4 kV level) customer may freely choose the tariff, which is 
the best for him. Lower voltage tariffs include the share of the costs of upper 
voltage network. Within each distribution area (the area served by one 
distribution company) the distribution network tariffs are not distance based, 
i.e. the tariff charged from a customer belonging to a certain tariff group does 
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not depend on the location of the customer in the distribution area. The main 
structures of distribution tariffs are quite same: 

 

At 0,4 kV level are normally available three kind of tariffs: 

! Common tariff, which consists of a fixed charge and one energy charge. 
Fixed charge may vary according to the size of main fuse. 

! Time tariff, which consists of a fixed charge and two or three energy 
charges. Fixed charge may vary according to the size of main fuse. The 
energy charges are different according to the time of day (this kind of 
tariffs are called time tariffs) or time of year (this kind of tariffs are called 
seasonal tariffs). Some distribution companies have available both time 
tariffs and seasonal tariffs. 

! Demand tariff, which consists of a fixed charge, an active power demand 
charge (=capacity charge), two or four energy charges and a reactive 
power demand charge. The energy charges are different according to the 
time of day and/or time of year. 

 

At 6-70 kV level are normally available one kind of tariff: 

! Demand tariff, which consists of a fixed charge, an active power demand 
charge (=capacity charge), two or four energy charges and a reactive 
power demand charge. The energy charges are different according to the 
time of day and/or time of year. 

 

At 110 kV level there are two kind of main structures:  

! Some of the distribution companies have at 110 kV level the similar 
structure as at 6-70 kV level. 

! The others have at 110 kV level the similar structure as the Fingrid plc 
has at main grid. 

 

Actually according to the Electricity Market Act the distribution network 
consists of network parts below 110 kV. Many distribution network 
companies (over 60 companies) have also some kilometer of 110 kV lines, but 
only about 20 distribution companies have customers connected to the 
network at 110 kV level. 

 

France 

Yes. The tariff is available on internet at  

http://www.rte-france.com/htm/fr/offre/offre_acces_tarif.htm 
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Germany 

Due to the pluralistic structure of the German electricity industry there are, 
all in all, about 900 network system operators in the Federal Republic. Use of 
System charges are determined on basis of the system cost calculated for each 
individual system operator concerned. This means that there does not exist a 
single tariff that is to be applied all over the country. On the contrary, each 
individual system operator applies his own use of system charges, which are 
determined on the basis of his cost and of the voltage level of electric energy 
use. 

 

On the other hand, the tariff structure is identical for all system operators. 
Use of System charges are determined on the basis of the calculation method 
laid down in the so-called “Verbändevereinbarung II”, abbr. VV II (in English: 
Associations´ Agreement on Criteria to Determine Use of System Charges for 
Electric Energy”). And this applies to all voltages. 

Greece 

See answer to question 1. 

Ireland 

The same tariff is applied for the whole country differing only by customer 
class and voltage level of connection. 

Italy 

Law No. 481 dated 14th November, 1995 (“Law 481/95”), which established 
the Italian Regulatory Authority for electricity and gas, prohibits 
geographical differentiations of electricity tariffs. In the different distribution 
zones there is the same tariff structure, hereafter described. 

Luxembourg 

See answer to question 1. 

Netherlands 

Not the same tariff for the whole country. The structure of transport tariffs is 
the same. Supply tariffs for larger customers (> 2 MW) are free. Supply tariffs 
for smaller customers are regulated; they do not have the same structure 
(see: www.nma-dte.nl) 

Norway 

The same tariff is not applied for the whole country, and is not the same for 
all the different distribution zones. 
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Portugal 

There is tariff uniformity for the whole country. 

Spain 

Yes, the same access tariff is applied for the whole country. 

There are not distribution and transmission tariffs but access tariffs in 
Spanish Electricity System. 

Sweden 

The same tariff is not applied for the whole country and no common 
structure. The tariff may vary both in size and structure among the different 
distribution zones. 

Switzerland 

No answer received 
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Question 3 - Distribution 

Describe the structure of your network access tariff at distribution level. If there is 
no common structure, use the one of the largest distribution company. Explain the 
following features: 

! Time differentiation: indicate if there are different tariffs for different time 
periods. Which are these time periods? 

! Capacity charge (€/kW). Time differentiation? Concept to which the capacity 
charge is applied (contracted capacity, coincidental peak load, individual 
peak load, etc) 

! Energy charge (€/kWh). Time differentiation? 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 

! Losses. How are they taken into account in the network access tariff? 

Austria 

Time differentiation summer / winter, day (06.00 to 22.00) night (22.00 to 
06.00) (in the decree: summer high – SHT, Summer low SNT, winter high 
WHT, winter low WNT), weekend (low tariffs) 

There is no time differentiation for capacity, if there are capacity meters 
installed, the charges are based on a 12 peak average (arithmetical mean 
value of 12 monthly peaks based on measurements within a 1/4 hour), if there 
is no capacity meter, there are yearly fees (household etc. consumers) 

Capacity charge in the decree – LP  

Energy charge (€/kWh). Time differentiation. See above and in the decree 

Fixed charge (€/year) Indicate to which concept this charge is applied. For 
small consumers, household, agriculture, small companies €/year = .../Jahr 

Losses. How are they taken into account in the network access tariff? To each 
tariff there is a corresponding tariff for losses (Netzverlusttarif) 

Belgium 

See answer to question 1. 

Denmark 

No answer received. 
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England and Wales 

As stated in question 2, each distribution business offers a substantial 
number of different tariffs.  In light of this, we have taken five tariffs from 
Eastern’s charging statement as examples. These tariffs are (i) domestic 
unrestricted; (ii) domestic economy 7; (iii) business unrestricted; (iv) business 
economy 7 and (v) high voltage.  The table below summarises the structure of 
these tariffs. 

 

Tariff Standing 
Charge  

Day Unit 
Charge  

Night Unit 
Charge  

Availability 
Charge  

 (p/day) (p/kWh) p/kWh) £/kVA/month 

Domestic 
Unrestricted 

2.52 1.02   

Domestic Economy 
7 

2.52 1.04 0.30  

Business 
Unrestricted 

3.4 1.02   

Business Economy 
7 

3.4 1.04 0.3  

HV (>1000V) £35.21 0.34 0.072 0.95 

 

Please note: 

! The seven hour period in which there is a lower unit rate for both 
domestic and business economy 7 tariffs is determined by the company as 
any seven hour period between 10pm and 8am (11pm and 9am during 
British Summer Time).   

! Availability charges are calculated using the Maximum Power 
Requirement or, if it is higher, the highest demand (measured in kVA) 
made in any of the preceding 12 months from the date of using the 
distribution system, subject to a minimum of 300 kVA. 

 

Finland 

See also the answer to the question number 2. 

! Time differentiation: indicate if there are different tariffs for different time 
periods. Which are these time periods? 

There aren’t different tariffs for different time periods, but there are tariffs 
that have different charges (energy charges) for different time periods (time 
tariffs and seasonal tariffs; see the answer to the question number 2).  
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! Capacity charge (€/kW). Time differentiation? Concept to which the capacity 

charge is applied (contracted capacity, coincidental peak load, individual peak 
load, etc) 

Capacity charge is based on the measured peak load (measurement period is 
one hour). Most often the peak load used for capacity charge is the average of 
the two highest monthly peak loads measured during the last five winter 
months (November to March) at daytime. There might be a minimum load 
used for capacity charge if the actual load is below that. 

! Energy charge (€/kWh). Time differentiation? 
See also the answer to the question number 2. Normally daytime begins at 
7am and ends at 10pm. Winter is normally from the beginning of November 
to the end of March. Quite many companies have on Sundays whole day the 
same energy price as on nighttime. 

 
Fortum Sähkönjakelu Oy has the following time differentiation: 

! Time tariff: daytime is from 7am to 10pm and nighttime is from 10pm to 
7am (at every day). 

! Seasonal tariff: winter daytime from November 1st to March 31st at 7am to 
10pm (on every day of week). The rest is called other time. 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 
See also the answer to the question number 2. At common and time tariffs 
(these tariffs have no capacity charge) most often fixed charge is scaled up 
according to the fuse size. Demand tariffs have the same fixed charge for all 
customers. 

! Losses. How are they taken into account in the network access tariff? 
Network losses are a part of costs of network companies. The costs of network 
losses are included to the energy charges of the network tariffs. 

 

France 

The structure of the network access tariff at distribution level is the same as 
the tariff at transport level. 

Tariff (without taxes) for a voltage between 1kV and 40 kV 
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Energy charge ( c€/kWh ) Frais 

de gestion 

Capacity 
charge Winter Summer 

 

€/year €/kW HPH HCH HPE HCE 

HTB  TLU 807,98 25,919 0,620 0,431 0,374 0,367 
HTB LU 807,98 21,665 1,031 0,634 0,515 0,503 

HTA TLU 807,98 43,331 0,744 0,492 0,418 0,409 

HTA LU 807,98 16,515 3,154 1,689 1,252 1,204 

   1,00 0,79 0,59 0,28 
COEFF.   1,00 0,79 0,59 0,28 

P.R.   1,00 0,79 0,59 0,28 

   1,00 0,79 0,59 0,28 
 

! Time differentiation: indicate if there are different tariffs for different time 
periods. Which are these time periods? 

The are 4 periods : Winter/Summer and peak hours (HP) / off peak hours 
(HC) 

Winter : from November to march 

peak hours : 18 hours a day from Mondays to Friday except holidays 

The same time differentiation is use for capacity and energy charge. 

! Capacity charge (€/kW). Time differentiation? Concept to which the capacity 
charge is applied (contracted capacity, coincidental peak load, individual peak 
load, etc) 

! Energy charge (€/kWh). Time differentiation? 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 

! Losses. How are they taken into account in the network access tariff? 
They are included in the energy charge 

 

Germany 

The basis of determining German Use of System charges are costs that are 
calculated separately for the use of systems and transformer stations. In 
order to be able to answer the question whether or not system operation is 
efficient under the energy economy aspect the conditions of –structurally – 
comparable system operators shall be taken into account. From the sum of 
the system cost determined in this manner, the specific capacity price per 
year (in DM/kW) is obtained by dividing it by the overall load registered on 
the individual voltage level concerned. 
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! Differentiation by time: Although VV II allows that the system operator 

differentiates by time, it does not make provision for this as a general 
rule. 

! Capacity tariff: The demand rate per year is defined as the amount to be 
paid per unit of maximum demand (kW or kVA) registered over the year 
concerned (the maximum demand, in part of the cases, is averaged from 
the three peak loads registered over the year concerned). Differentiation 
by time is not made usually. The resulting capacity tariff shall be 
corrected, then, by application of an individual coincidence factor taking 
the period of utilization into account. 

! Energy tariff: In principal, differentiation by time can be imagined on the 
basis of VV II. 

! Lump-sum tariff: VV II provides for a lump-sum tariff in so far as the use 
of system charges – apart from the use of system itself - also take into 
account system losses and system services. 

! System losses: The use of system charges for the system users include 
system losses calculated on a lump-sum basis  (in per cent). 

Greece 

See answer to question 1. 

Ireland 

The CER has recently undertaken a review of distribution network tariffs 
and, on 28 September 2001, published a determination on allowable revenues 
with indicative tariffs to 2005.  The CER has previously consulted on 
regulatory principles associated with network access and has reached a 
decision to follow incentive based regulation consistent with a CPI-X revenue 
cap approach.   

 

A schedule of the new charges (and the earlier schedule which pertained prior 
to 1 October 2001) are attached.  The case studies below, however, will be 
answered on the basis of the earlier schedule to maintain consistency with 
the earlier information submitted by the CER on transmission tariffs. 

 

In setting the tariffs costs are associated to customer classes based on the 
costs of the network and the costs of serving the customer (such as meter 
reading etc…).  The approach is an average costs approach and while 
considered satisfactory for the current stage of market opening will be subject 
to more thorough review by the CER in due course. 
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The charge is made up of a standing charge (associated with the direct 
customer costs such as meter reading, operating the contact centre and costs 
of the local span of network (or service)), a capacity charge (for those 
customers in possession of a maximum demand meter and based on the 
Maximum Import Capacity MIC but scaled by the profile of the customer 
class in 5 trading hours on the peak day).  This capacity charge is associated 
with the cost of providing capacity on the local networks, i.e. the networks 
associated with customers connected at that voltage.  An appropriate 
proportion of the costs of higher voltage networks are recovered through the 
per kWh charge. The energy transfer charge (per kWh) is also based on O&M 
costs in addition to the costs of networks at a higher voltage level and this 
provides a signal for customers to reduce their load and to receive some 
benefit.  The energy charge is differentiated on a day/night basis only.  Losses 
are accounted for in the trading and settlement system whereby a supplier 
must purchase additional energy to that read by the meter to take account of 
losses, which are differentiated by voltage level.  

Italy 

In the years 2000 and 2001, the charges applicable to electricity wheeled to 
eligible customers were fixed by the resolution No. 13/99 dated 18th 
February, 1999. Under this resolution, charges were determined with 
reference to a conventional path (CP) between source and sink. The CP is a 
sequence of path segments at different voltage and the associated voltage 
transformations. There was a maximum distance for segment in MV and LV. 
The segment in EHV-HV covered the residual distance. For the EHV-HV 
segment in the CP there was a postage stamp system with lower charged for 
short distances (<40km) between source and sink. Charges were levied on the 
basis of kW of contracted wheeling capacity in each hour. 

For franchised customers, for the years 2000 and 2001, charges for the use 
of the transmission/distribution network were included in tariffs to final 
customers. The Authority, with the resolution No. 204/99 of 29th  December, 
1999, fixed  the total tariffs applicable to electricity supplied to domestic 
customers and defined tariff constraints on the total tariffs/revenues  that 
distributors could charge to/obtain from final franchised non domestic 
customers. Distributors had to offer customers in each class at least one 
“base” tariff (base option). They could also offer “special” options, subject to 
tariff/revenues constraints. For each of the eight classes of final franchised 
non-domestic customers, the Authority defined two types of tariff constraints: 
constraint V1 on the total revenues that each distributor could achieve from 
the application of base and special options to all customers in the same class 
and constraint V2 on the revenues that each distributor can achieve from 
each customer, by applying a base option. 

In 2001, the Authority has reformed the system of network access tariff at 
transmission/distribution level publishing the Resolution No. 228/01 of 18th 
October, 2001. From January 2002 on, distributors must offer tariff’s options 
to all the final customers, included the eligible customers, differentiated in 
several contractual categories depending on the voltage levels.  
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Distributors must present their transmission tariff’s options to the Authority 
for approval. 

Transmission tariff covers the transmission, distribution activities and 
(temporarily) the metering activity.  

Additional charges are added to the transmission tariff to cover: 

! the cost of abandoning the nuclear power program,  

! the cost of supporting the generation from renewable sources; 

! the cost of financing lower tariffs to specific types of customers; 

! the cost of financing research and development of general interest; 

! stranded costs. 

Losses are included in the tariffs.  

Options comply with the constraint V2 on the revenues that each distributor 
can achieve from each customer. The constraint V2 is a base option divided 
into a fixed component (α1), a capacity component (α2) and an energy 
component (α3). 

Distributors can offer options with a structure which is different from the 
base tariff (constraint V2). Distributors can also offer different options 
depending, for instance, on the period of the day or of the year 
(winter/summer) they provide the service to the final customers. The 
Authority publishes the options presented by each distributor on its website 
(www.autorita.energia.it) once a year, included the Enel Distribuzione S.p.a.’s 
tariffs. 

 

Luxembourg 

See answer to question 1. 

Netherlands 

3a/b/c. Larger customers have fixed charges and tariffs for maximum load per 
year, contracted load per year, max load per month, kWh-tariffs and kVArh-
tariffs. Smaller customers have a fixed charge and kWh tariffs for use during 
daytimes (=weekdays from 7.00h - 23.00h) or during nighttimes (all other 
hours) or a fixed charge and one kWh tariff during all hours.       

3d. Fixed charge covers the cost for metering.  

3c. Net losses are included in transport tariffs.  

Norway 

NVE decides the total income that the network companies can earn through 
their network activity. NVE does not set the tariffs. Through the Electricity 
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Network Regulation NVE set rules and principles, for how the network 
company shall work out tariffs. For instance Regulations state that the tariff 
for input and out-take shall consist of a usage-dependent component that 
comprise an energy charge and a capacity charge. In addition there shall be 
other charges that do not vary according to the use of the network. Regulation 
states that the tariffs are to be public and non-discriminatory. All network 
companies are responsible for making connection point-based transmission 
tariffs that are in accordance with the principles and the rules stated in the 
Regulation. If NVE get information that a network company is applying 
tariffs that are in variance with the Network Electricity Regulation, NVE has 
the authority to impose that network company to change their tariffs.  

! Time differentiation: 

The Electricity Network Regulation states that for input from generation the 
energy charge shall be time differentiated, as well as for out-take above 22 
kV. The time differentiation shall as a minimum be winter daytime, winter 
night time/weekend and summer. I practice this is not yet been applied by all 
network companies. 

! Capacity charge:  

When you ask about the capacity charge, we assume you refer to what we call 
the load component in our tariff. This component is charged in kr/kW. What 
the load component are based on will vary according to what network level 
the out-take is from, or if it is input from generation. 

In the main grid and the regional network the load component will be based 
on the customers maximum load in defined reference hours. In the local 
distribution (network below 22 kV) the load component will be based on the 
customers maximum load in one or several months of the year. For input 
from generation the load component will be based on available winter 
capacity. 

! Energy charge: 

The energy charge consists of a loss component that covers the cost of 
marginal losses in the system. For out-take below 22 kV, the energy charge 
can also cover a share of the fixed costs in the network.  

! Fixed charge: 

For out-take the fixed charge shall as a minimum consist of customer-specific 
costs (metering, settlement, invoicing ect.), and will in addition cover the rest 
of the fixed costs that are not covered through other components. 

! Losses: 

The costs of the marginal losses are covered through the energy charge. 

Portugal 

! Time differentiation: indicate if there are different tariffs for different 
time periods. Which are these time periods? 
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There are not different time periods. The distribution tariff is charged based 
on average power during peak hours. 

! Capacity charge (€/kW). Time differentiation? Concept to which the 
capacity charge is applied (contracted capacity, coincidental peak load, 
individual peak load, etc) 

The power considered in the calculation of the invoice is the average power in 
peak hours.  

If the power in partial peak hours exceed more than twenty percent of the 
power in peak hours the power to consider is the average in peak hours plus 
seventy percent of the difference between the power in partial hours and the 
power in peak hours.  

The tariffs of Distribution Network Use are differentiated by voltage level: 

 

Level €/kW.month 

HV 0,586 

MV 4,371 

LV 12,296 

 
! Energy charge (€/kWh). Time differentiation? 

Not applicable. 

The tariffs of Distribution Network Use are only composed of the price of 
power and the price of reactive energy. 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 

Not applicable 

! Losses. How are they taken into account in the network access tariff? 

The average power in peak hours for each voltage level includes the average 
power delivered to the final clients and non-binding clients in these voltage 
levels and in the voltage levels below, adjusted for losses. 

The losses coefficients used are: 

 

Level % 

HV 2,2 

MV 5,4 

LV 9,3 
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Spain 

Current access tariffs, set up by the Royal Decree 2820/1998, have been 
designed to cover the following costs:   

! Charges for using the transmission and distribution networks. 

! Permanent costs: over-costs of supplying areas outside the peninsula; 
institutional costs (system operator, market operator and regulatory 
agency CNE) and CTCs (stranded costs).  

! Diversification costs and security of supply costs: costs of the nuclear 
moratorium, the basic uranium stocks, the second part of the nuclear fuel 
cycle and cuts in power supply and the special regime applying to small 
distributors. 

! According to Law 54/1997, Renewable energy premium cost should be 
considered in access tariffs, but current access tariffs do not include this 
cost. 

Access tariffs do not include: 

! Indirect taxes 

! Ancillary services 

! Losses 

Access tariff contracts tend to be annual contracts although it is possible, in 
some particular cases, to enter into contracts for a term of less than a year in 
certain circumstances. Temporary contracts, seasonal contracts, contracts for 
the supply of additional power and for international connections all have a 
term of less than a year.  

The access tariffs have two different structures. The features of the two 
access tariff structures that apply to electricity consumers with access to the 
Spanish electricity market are described below:  

 

! A) GENERAL HIGH VOLTAGE ACCESS TARIFFS 

These access tariffs apply to high voltage customers and to exports of electric 
power in the case of international connections. 

The new general access tariffs are divided up into six time periods. Each one 
has a fixed or capacity charge (applied to the contracted capacity) and a 
variable charge covering the electricity used over that time period. The time 
periods divide the 8,760 hours of the year in six groups that differ on the hour 
of the day, the week day, the month and the geographic area (see table 
below). 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Period 1. 492 hours/year (peak) Period 4. 860 hours/year
Period 2. 820 hours/year Period 5. 1008 hours/year
Period 3. 516 hours/year Period 6. 5064 hours/year (valley)

TYPE C: from Monday to Friday, 
excluding holidays, during the low 
season (May,June, Sept.)

TYPE D: Saturdays, Sundays, 
holidays and August 

Kind of days

ACCESS TARIFF TIME PERIODS

TYPE A: from Monday to Friday, 
excluding holidays, during the high 
season (Jan.,Feb., Nov.,Dec.)

TYPE B: from Monday to Friday, 
excluding holidays, during the 
intermediate season (Mar.,Apr., Jul., 
Oct.)

TYPES OF HOURS ACCORDING TO KIND OF DAY
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Period 1. 492 hours/year (peak) Period 4. 860 hours/year
Period 2. 820 hours/year Period 5. 1008 hours/year
Period 3. 516 hours/year Period 6. 5064 hours/year (valley)

TYPE C: from Monday to Friday, 
excluding holidays, during the low 
season (May,June, Sept.)

TYPE D: Saturdays, Sundays, 
holidays and August 

Kind of days

ACCESS TARIFF TIME PERIODS

TYPE A: from Monday to Friday, 
excluding holidays, during the high 
season (Jan.,Feb., Nov.,Dec.)

TYPE B: from Monday to Friday, 
excluding holidays, during the 
intermediate season (Mar.,Apr., Jul., 
Oct.)

TYPES OF HOURS ACCORDING TO KIND OF DAY

 
 
Types of Geographical areas  
Peninsula 
Balearic Islands, Ceuta and Melilla 
Canary Islands 

 

Access tariffs are set for five high voltage levels: 1 to 14 kV, 14 to 36 kV, 36 to 
72.5 kV, 72.5 to 145 kV and over 145 kV. The lowest access tariff (access tariff 
in the 6th voltage level) is applied for international connections and for big 
consumers whose consumption is higher than 50 GWh/year in the sixth tariff 
period. 

Discounts apply in some cases for the use of the contracted capacity in each 
tariff time period. More specifically, consumers whose contracted capacity in 
a tariff time period is higher than 15 MW and use at least 75% of this 
capacity can benefit from these discounts.  

Current values of general access tariffs and the discounts in line with the size 
of supply and the contracted capacity are set out below. 
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Capacity charges (€/MW and year) 

 TARIFF TIME PERIODS 

Voltage tiers 1 2 3 4 5 6 

 

1 

 

1 – 14 KV 1.443          5.728          4.195          4.195          4.195         1.911 

 

2 

 

14 – 36 kV 
 

9.075          4.544          3.324          3.324          3.324         1.515 

 

3 

 

36 – 72.5 kV 
 

8.312          4.159          3.047          3.047          3.047         1.388 

 

4 

 

72.5 - 145 kV
 

7.627          3.816          2.795          2.795          2.795         1.274 

 

5 

 

>145 KV 
 

6.942          3.474          2.542          2.542          2.542         1.160 

        

6 (*) 
673            673            307            307            307 

 
307 

        

Energy charges (€/MWh) 

 TARIFF TIME PERIODS 

Voltage tiers 

 

1 2 3 4 5 6 

 

1 

 

1 – 14 KV 
 

19,59          18,33          16,35          10,76           7,03            5,47 

 

2 

 

14 - 36 kV 
 

15,57          14,54          12,98            8,53           5,59            4,33 

 

3 

 

36 – 72.5 kV 
 

14,24          13,34          11,90            7,81           5,11            3,97 

 

4 

 

72.5 - 145 kV
 

13,10          12,20          10,94            7,15           4,69            3,67 

 

5 

 

>145 KV 
 

11,90          11,12           9,92            6,55           4,27            3,31 

        

6 (*) 
1,74            1,74           0,90           0,90           0,90 

 
0,90 

(*) Access charges applied to exports and to consumers whose consumption is higher than 
50 GWh/year in the sixth tariff period.) 
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Discounts in each tariff time period 

(To be applied to general access tariff capacity charges except international connections) 

 Use of contracted 
capacity in period 1 

Discount in period i 

 

Contracted capacity in period 1 (%) (%) 

More than or equal to 15 MW – less than 30 MW 75 20 

More than or equal to 30 MW – less than 60 MW 75 30 

More than or equal to 60 MW 75 50 

Any customers wishing to take advantage of these access tariffs must satisfy 
the following requirements: 
! Their contracted capacity in each period should never be less than the 

contracted capacity in the previous period. (It should be noted that 
periods are presumably ordered from low to high demand) 

! They must have installed the capacity metering and control equipment 
needed for these tariffs to be properly applied. Although there is a 
transitional period of six months for such equipment to be adapted, 
contracted capacity in each tariff time period is to be controlled by a 
maximeter with a 15 minute integration period.  

 
! The technical specifications of the connection should match the 

parameters in the contract requested.  

 

The capacity demanded is allowed to exceed the contracted capacity in any 
tariff time period. When this happens, the excess capacity as metered every 
quarter of an hour is billed monthly by applying a formula that calculates the 
penalty to be paid in each case.  

 

! B) LOW VOLTAGE AND SPECIFIC ACCESS TARIFFS IN HIGH 
VOLTAGE 

Apart from the hourly type structure already described, there are other 
access tariffs designed for another group of consumers with a completely 
different structure.  These tariffs are applied, on one hand, to the low voltage 
eligible customers who choose to purchase in the market, and, on the other 
hand, to high or low voltage small distributors and railways or underground 
companies. 

 There is a difference between these consumers because the specific tariffs are 
optional rather than compulsory for rail transport companies. That means 
that a railway or underground company is allowed to choose between these 
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specific tariffs and the general ones. The only option open to small 
distributors and low voltage consumers, on the other hand, is the specific 
access tariff.  

Low voltage and specific access tariffs are two part tariffs made up of a 
capacity charge and an energy charge. These access tariffs are worked out as 
a percentage of the corresponding all-inclusive tariffs. This percentage varies 
between 30% and 50% depending on the tariff in question. Furthermore, the 
tariff supplements for differentiation between times of the day and for 
reactive power that exist for all-inclusive tariffs are also applied here, albeit 
with certain modifications. Just as in the case of all-inclusive tariffs, the 
capacity to be billed under specific access tariffs depends on the capacity 
contracted and the number of maximeters installed.  

 

VOLTAGE 
Capacity charge 

€/MW, year 

Energy charge 

€/MWh 

 

LOW VOLTAGE TARIFFS 

  

2.0 General, capacity not higher than 15 kW            721             41,2      

3.0 General, capacity not higher than 15 kW            697             40,6      

4.0 General long use          1.106             37,1      

B.0 Public lighting                 -             35,4      

R.0 Agricultural irrigation            156             36,8      

 

HIGH VOLTAGE TARIFFS 

 

 

 

RAIL TRANSPORT T TARIFFS 

 

 

T1 Not higher than 36 kV            240             27,0      

T2 Over 36 kV but not higher than 72.5 kV            162             18,8      

T3 Over 72.5 kV            144             16,7      

 

DISTRIBUTORS D TARIFFS 

 

 

D1 Not higher than 36 kV            883             18,6      

D2 Over 36 kV but not higher than 72.5 kV            613             13,2      

D3 Over 72.5 kV but not higher than 145 kV            553             11,7      

D4 Over 145 kV            469             10,0      
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Sweden 

Tariff for Vattenfall is used in this example: 

! Time differentiation: indicate if there are different tariffs for different time 
periods. Which are these time periods? 

The tariff as a whole is not time differentiated, but the tariff has two time 
differentiated energy charges (se bellow) 

! Capacity charge (€/kW). Time differentiation? Concept to which the capacity 
charge is applied (contracted capacity, coincidental peak load, individual peak 
load,etc) 
 

Every tariff has two capacity charges. One for contracted capacity on an 
annual basis and one for contracted capacity for peak load. Charge for 
contracted capacity on an annual basis shall equal an average of the two 
highest monthly values, taken from different months, of used capacity per 
hour. Charge for contracted capacity for peak load shall be decided based on 
the average value of the five highest monthly values, taken from different 
months, of used capacity per hour during the months of January, February, 
March, November and December. Contracted capacity must be decided and 
charged for each point of connection (node). 

! Energy charge (€/kWh). Time differentiation? 
Each tariff has two energy charges valid for each period. Energy charges peak 
load is valid for peak load periods, which is defined as January-March and 
November-December, weekdays 06h-22h. 

! Fixed charge (€/year) Indicate to which concept this charge is applied. 
 

A fixed charge is applied in all tariffs and shall be charged in every point of 
connection (node). 

! Losses. How are they taken into account in the network access tariff? 
 

Losses are included in the energy charges of each tariff. 

Switzerland 

No answer received 
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Question 4 - Distribution 

For the following base cases: 

Case A 

A consumer with flat consumption of 7 MW for the 8760 hours of the year,  

Case B 

A typical factory, consuming a constant load of 15 MW during 16 hours (from 8 h to 
24 h) on working days, and no load on weekends (approximately 4200 hours per 
year), 

Case C 

A shopping center, with a constant load of 5 MW from Monday to Saturday 12 
hours a day (from 10 h to 22 h) and no load during the rest of the time 
(approximately 3760h per year), 
 

answer the following questions: 

! Provide the total (including both transmission and distribution levels) access 
tariff for consumption, differentiating the answer for the voltage levels in your 
country that are closest to the following values:7 

! 110 kV for base cases a and b 

! 50 kV for base cases b and c 

! 15 kV for base cases b and c 

In order to be able to compare all tariffs, make sure that system services and losses 
are included in the tariff, even if you charge them separately. If for some reason 
this is not possible for you, please indicate so. 

Indicate the exact voltage values for the tariff provided. 

 

! Now, exclude from the total access tariff any kind of regulatory charges that are 
not related to transmission and distribution. 

! Break down the charge obtained in the last bullet into:  

! fixed component  

! capacity component  

! energy component  

Austria 

The largest distribution company is Wienstrom (Bereich Wien), followed by 
EVN AG (Bereich Niederösterreich), Energie AG Oberösterreich (Bereich 
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Oberösterreich) and KELAG (Bereich Kärnten) (by electricity delivered to end 
consumers) 

The tariff has been calculated according to the data provided by the Austrian 
collaborating entity. The results for the largest company are shown below: 

 

Case A Fixed Consumers 0 

 Energy Consumers 272284.72 

 Capacity Consumers 181797 

TOTAL  454081.72 

Case B Fixed Consumers 0 

 Energy Consumers 277847.13 

 Capacity Consumers 389565 

TOTAL  667412.13 
Total tariff in € for 110 kV 

 

Case B Fixed Consumers 0 

 Energy Consumers 277847.13 

 Capacity Consumers 389565 

TOTAL  667412.13 

Case C Fixed Consumers 0 

 Energy Consumers 83358.02 

 Capacity Consumers 129855 

TOTAL  213213.02 
Total tariff in € for 50 kV 
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Case B Fixed Consumers 0 

 Energy Consumers 722432.88 

 Capacity Consumers 582780 

TOTAL  1305212.88

Case C Fixed Consumers 0 

 Energy Consumers 216739.95 

 Capacity Consumers 194260 

TOTAL  410999.95 
Total tariff in € for 15 kV 

Following, the results are expressed per MWh consumed: 

 

Case A Fixed 
Consumers 

0.00 

 Energy 
Consumers 

4.44 

 Capacity 
Consumers 

2.96 

TOTAL  7.41 

Case B Fixed 
Consumers 

0.00 

 Energy 
Consumers 

4.44 

 Capacity 
Consumers 

6.23 

TOTAL  10.67 
Total tariff in €/MWh for 110 kV 
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Case B Fixed 
Consumers 

0.00 

 Energy 
Consumers 

4.44 

 Capacity 
Consumers 

6.23 

TOTAL  10.67 

Case C Fixed 
Consumers 

0.00 

 Energy 
Consumers 

4.44 

 Capacity 
Consumers 

6.92 

TOTAL  11.36 
Total tariff in €/MWh for 50 kV 

 

Case B Fixed 
Consumers 

0.00 

 Energy 
Consumers 

11.55 

 Capacity 
Consumers 

9.31 

TOTAL  20.86 

   

   

Case C Fixed 
Consumers 

0.00 

 Energy 
Consumers 

11.55 

 Capacity 
Consumers 

10.35 

TOTAL  21.89 
Total tariff in €/MWh for 15 kV 

 

Belgium 

See answer to question 1. 
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Denmark 

Tariffs for case B and C has been computed with data received from the 
European Commission that is included below. 

 

NESA Tariff (year 2001) 

 

 Peak High Low 

50 kV 20,5 13,6 7 

10 kV 22,3 16 9,8 

øre/kWh 

 

Energi Fyn Tariff (year 2001) 

 

 Peak High Low 

50 kV 7,68 7,53 7,2 

10 kV 15,16 13,8 12,44 

øre/kWh 

 

Distribution of Peak/High/Low hours 

 

 

Note: Tariffs include losses and system services. 
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England and Wales 

! It is not possible to provide a comprehensive answer to question 4.  
Voltages above 22kV are extra high voltage (EHV), and charges for use of 
the distribution system are derived on a site-specific basis.  The main 
advantage of site-specific charging is that it enhances cost reflectivity, 
since customers face charges that reflect the costs they impose on the 
distribution system.  The charges are derived with respect to the assets 
employed in the transfer of energy and the location of the site within the 
network.  Given this, it is not possible to derive an average distribution 
charge for customers connected at these voltages.  It is also not possible to 
provide an example, as Ofgem is not party to this information. However, 
Ofgem does monitor EHV revenues in the price control enforcement 
process. 

 

! Distribution revenues per unit attributable to EHV customers have fallen 
by around 16 per cent in real terms between 1990/91 and 1999/0.  In 
comparison, distribution revenues per unit attributable to customers 
connected at lower voltages have fallen by around 25 per cent in real 
terms over the same period.  In setting the present distribution price 
controls, it was assumed that EHV charges would continue to fall in real 
terms and over the period of the 2000-2005, and the trend in EHV charges 
will be carefully monitored to ensure consistency with this assumption.   

 

! Protection is afforded to all users of distribution networks in the form of 
licence conditions that require distribution businesses to provide services 
on a non-discriminatory basis.  These conditions specify that distribution 
charges should not differ between customers or groups of customers 
(including EHV customers) in so far as these differences reflect reasonable 
differences in the costs of providing those services.  These conditions also 
prohibit a distribution company from setting charges for use of system 
that restrict, distort or prevent competition in the generation or supply of 
electricity.    

 

! 15kV is considered high voltage in the UK.  As such, in terms of cases B 
and C, please refer to Eastern’s charges for high voltage customers in 
table 2.  Furthermore, it must be noted that we do not have, and therefore 
cannot provide, the transmission elements requested. 
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Finland 

! 110 kV for base cases a and b 

Total tariffs at 110 kV for case A: 
! largest company:    263 966 €/year 
! the least expensive company:  243 144 €/year 
! the most expensive company:  326 830 €/year 

 

Total tariffs at 110 kV for case B: 
! largest company:    295 772 €/year 
! the least expensive company:  282 397 €/year 
! the most expensive company:  374 475 €/year 

 

Tariffs are excluding taxes. The most expensive and the least expensive 
company for each cases (A, B and C) are from the distribution companies that 
distribute more than 3% of the total load (total 9 companies). Prices as at 
August 1st, 2001. 

 

! 50 kV for base cases b and c 

Total tariffs at 20 kV for case B: 
! largest company:        858 080 €/year 
! the least expensive company:     505 415 €/year 
! the most expensive company:  1 004 800 €/year 

Total tariffs at 20 kV for case C: 
! largest company:       279 011 €/year 
! the least expensive company:     260 660 €/year 
! the most expensive company:     325 326 €/year 

 

The Finnish distribution network system consists of 110 kV, 20 kV and 0,4 
kV levels (few companies may have also 45 kV or 10 kV lines, but these 
voltage levels are not relevant in Finland). Tariffs are excluding taxes. The 
most expensive and the least expensive company for each cases (A, B and C) 
are from the distribution companies that distribute more than 3% of the total 
load (total 9 companies). Prices as at August 1st, 2001. 

! 15 kV for base cases b and c 

Total tariffs at 20 kV for case B: 
! largest company:       858 080 €/year 
! the least expensive company:     505 415 €/year 
! the most expensive company:  1 004 800 €/year 

Total tariffs at 20 kV for case C: 
! largest company:       279 011 €/year 
! the least expensive company:     260 660 €/year 
! the most expensive company:     325 326 €/year 
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The Finnish distribution network system consists of 110 kV, 20 kV and 0,4 
kV levels (few companies may have also 45 kV or 10 kV lines, but these 
voltage levels are not relevant in Finland). Tariffs are excluding taxes. The 
most expensive and the least expensive company are for each cases (A, B and 
C) from the distribution companies that distribute more than 3% of the total 
load (total 9 companies). Prices as at August 1st, 2001. 

! Now, exclude from the total access tariff any kind of regulatory charges that 
are not related to transmission and distribution. 

 
There are no special regulatory charges. 

! Break down the charge obtained in the last bullet into:  

! fixed component  
Fixed component of the total tariff at 110 kV for case A: 
! largest company:    605 €/year 
! the least expensive company:  10 932 €/year 
! the most expensive company:  2 220 €/year 

 
Fixed component of the total tariff at 110 kV for case B: 
! largest company:    605 €/year 
! the least expensive company:  397 €/year 
! the most expensive company:  2 220 €/year 

 
Fixed component of the total tariff at 20 kV for case B: 
! largest company:    18 138 €/year 
! the least expensive company:  147 730 €/year 
! the most expensive company:  2 691 €/year 

 
Fixed component of the total tariff at 20 kV for case C: 
! largest company:    18 138 €/year 
! the least expensive company:  147 730 €/year 
! the most expensive company:  2 691 €/year 

 
! capacity component  

 
Capacity component of the total tariff at 110 kV for case A: 
! largest company:    0 €/year 
! the least expensive company:  31 788 €/year 
! the most expensive company:  0 €/year 

 
Capacity component of the total tariff at 110 kV for case B: 
! largest company:    0 €/year 
! the least expensive company:  0 €/year 
! the most expensive company:  0 €/year 
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Capacity component of the total tariff at 20 kV for case B: 
! largest company:    269 983 €/year 
! the least expensive company:  75 685 €/year 
! the most expensive company:  121 095 €/year 

 
Capacity component of the total tariff at 20 kV for case C: 
! largest company:    89 994 €/year 
! the least expensive company:  25 228 €/year 
! the most expensive company:  40 365 €/year 

 

! energy component  
 
Energy component of the total tariff at 110 kV for case A: 
! largest company:    263 360 €/year 
! the least expensive company:  200 424 €/year 
! the most expensive company:  324 610 €/year 

 
Energy component of the total tariff at 110 kV for case B: 
! largest company:    295 166 €/year 
! the least expensive company:  282 000 €/year 
! the most expensive company:  372 255 €/year 

 
Energy component of the total tariff at 20 kV for case B: 
! largest company:    569 959 €/year 
! the least expensive company:   282 000 €/year 
! the most expensive company:  881 014 €/year 

 
Energy component of the total tariff at 20 kV for case C: 
! largest company:    170 879 €/year 
! the least expensive company:    87 702 €/year 
! the most expensive company:  282 270 €/year 

 

France 

There is a charge of 0.15c€/kWh for public service in the tariff. 

 Components 

 

Tariff 

Fixed capacity energy service public

 €/an c€/kWh €/an €/an €/an €/an 

110 kV cas A 449 044 0,732 808 181 433 173 322 93 482 

(HTB) cas B 689 788 1,095 808 388 785 204 152 96 043 



 

Benchmark of Electricity Transmission Tariffs    243

   

 

50kV cas B 999 688 1,587 808 649 965 252 872 96 043 

(HTA) cas C 404 791 2,153 808 303 317 72 006 28 660 

15kV cas B 999 688 1,587 808 649 965 252 872 96 043 

(HTA) cas C 404 791 2,153 808 303 317 72 006 28 660 

Germany 

! Case A. High voltage 110 kV, capacity 7000 kW, 8760 hours/year 

 

 Capacity price 
€/kW 

Energy price 
c€/kWh 

Average price 
c€/kWh 

Largest network 
operator 

47.43 0.20 0.75 

Lowest value 42.83 0.20 0.69 

Highest value 27.60 1.48 1.79 

Average 36.93 0.48 0.91 

 

! Case B. High voltage 110 kV, capacity 15000 kW, 4200 hours/year 

 

 Capacity price 
€/kW 

Energy price 
c€/kWh 

Average price 
c€/kWh 

Largest network 
operator 

16.70 0.82 1.22 

Lowest value 17.48 0.54 0.96 

Highest value 36.06 1.30 2.16 

Average 35.22 0.52 1.36 
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! Case B. Medium voltage >10 until >110 kV, capacity 15000 kW, 4200 

hours/year 

 

 Capacity price 
€/kW 

Energy price 
c€/kWh 

Average price 
c€/kWh 

Largest network 
operator 

47.96 0.51 1.65 

Lowest value 47.96 0.51 1.65 

Highest value 67.08 1.61 3.21 

Average 60.97 0.84 2.29 

 

! Case C. Medium voltage >10 until >110 kV, capacity 5000 kW, 3760 
hours/year 

 

 Capacity price 
€/kW 

Energy price 
c€/kWh 

Average price 
c€/kWh 

Largest network 
operator 

47.96 0.51 1.79 

Lowest value 47.96 0.51 1.79 

Highest value 67.08 1.61 3.39 

Average 60.97 0.84 2.46 

 

All  prices are net without added value tax or power tax, but including 
concessionaire fees. 

Greece 

See answer to question 1. 

Ireland 

In each of the case studies below I for the case of 110kV refer you to our 
earlier response on transmission tariffs for demand customers.  Any demand 
customers on the transmission system are currently connected at 110kV. 

Day rates apply from 08.00hr to 23.00hr. 

The conversion factor from IR£ to € is 1/0.787564 

The case studies are given on the basis of the year 2000/2001 tariffs. 

Hence no response is generated for case (A).  For the transmission charges I 
refer you to our earlier response on the benchmarking of transmission tariffs 
which would be applicable. 
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! Case B 

A typical factory, consuming a constant load of 15MW during 16 hours (from 
8h to 24h) on working days, and no load on weekends (approximately 4200hrs 
per year). 

The calculations below are based on 52 weeks and a 5 day week (4,160hrs). 

(1) I have taken the case of a 38kV looped customer on tariff DG8: 
! Standing Charge: €3,081.32 * 12 months = €26,957.89 
! Capacity Charge: (on the assumption of a power factor of 1) 

€660.26/MVA/month : €660.26 * 15MVA * 12 months = €118,800 
! Energy Rates (day rate): 15 * 260 * 15 * €1.40 = €81,900 
! Energy Rates (night rate): 1 * 260 * 15 * €0.089 = €347.1 
! Total charge: €228,004.99 

 

 (2) I have taken the case of a MV connected customer (10kV or 20kV)(DG7): 
! Standing Charge: €183.82 * 12 months = €2,205.84 
! Capacity Charge: (on the assumption of a power factor of 1) 

€/MVA/month: €1,345.92 * 15MVA * 12 months = €242,266 
! Energy Rates (day rate): 15 * 260 * 15 * €6.41 = €374,985 
! Energy Rates (night rate): 1 * 260 * 15 * €0.95 = €3,705 
! Total charge: €623,161 

 

Case C: 

A shopping centre, with a constant load of 5MW from Monday to Saturday 12 
hours a day (from 10.00hrs to 22.00hrs) and no load during the rest of the 
time (approximately 3760hrs per year). 

I have based this example on 72 hours a week for 52 weeks of the year (3,744 
hrs). 

(1) I have taken the case of a 38kV looped customer on tariff DG8: 
! Standing Charge: €3,081.32 * 12 months = €26,957.89 
! Capacity Charge: (on the assumption of a power factor of 1) 

€660.26/MVA/month: €660.26 * 5MVA * 12 months = €39,615.6 
! Energy Rates (day): 12 hours * 312 days * 5 MWh * €1.40/MWh = 

€26,208 
! Energy Rates (night rate): Not applicable 
! Total charge: €92,781.5 

 

(2) I have taken the case of an MV connected customer (10kV or 20kV)(DG7): 
! Standing Charge: €183.82 * 12 months = €2,205.84 
! Capacity Charge: (on the assumption of a power factor of 1) 

€/MVA/month: €1,345.92 * 5MVA * 12 months = €80,755 
! Energy Rates (day): 12 hours * 312 days * 5MWh * €6.41/MWh = 

€119,995 
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! Energy Rates (night rate): Not applicable 
! Total charge: €202,956 

 

The examples given above represent the distribution element of the charges 
associated with these classes of customers and are based on the 2000 tariffs.  
There has been a corresponding reduction in distribution tariffs from 1 
October 2001 of c. 9% in nominal terms.  This should be balanced with a rise 
in transmission tariffs of 25% and a reduction in network tariffs in total of 
c.1%.# 

 

! Distribution Losses 

The costs associated with transmission losses are borne by generators on a 
nodal basis and result in an adjustment to the amount of energy they have 
available to trade at the trading point. Distribution losses (the energy 
component of them) are borne by suppliers who must purchase additional 
energy to cover the losses of their customers at the trading point.  The fact 
that the network must be designed to transmit not only the energy consumed 
but also that lost en route is reflected in the transmission charge by the 
application of the distribution loss factor (differentiated solely by voltage 
level) to the energy read at the meter before applying the charge.  No 
corresponding explicit adjustment is made in relation to the design of the 
distribution network but the full costs associated with the network are 
implicitly factored into the charges to be borne by each class of customer. 

 

! Transmission Tariffs; 

The following transmission tariffs would apply to the customers above 
consistent with the schedule of charges attached. 

 

In every case the aforementioned customer would come under the category 
D1 connected (i.e. a distribution connected customer with a maximum 
demand meter.  These tariffs are the same regardless of the distribution 
voltage level of connection of the final customer except in the application of 
the appropriate distribution loss factor.  At 38kV the loss factor is 1.018 by 
day and 1.015 by night.  At MV (10kV or 20kV) the loss factor is 1.050 by day 
and 1.041 by night 

The appropriate tariffs are appended below.  

 
! Capacity Charge: €699.79 for each MW of charging capacity in the 

charging period.  
! Network Transfer Charge:  €1.13/MWh for metered energy transferred 

in the Charging Period 
! System Services Charge: €2.00/MWh for metered energy transferred in 

the charging period 
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where metered energy is the energy read at the meter with the appropriate 
distribution loss factor applied.  

 

! System Services Charge: 

The system services charge is levied on all demand customers at €2.00/MWh 
(2000/2001 tariff) and recovers the revenues associated with the provision by 
the TSO of ancillary services and the payment of constraints to keep 
generators connected to the network financially whole. 

 

Case B @ 38kV: 
! Capacity Charge: €699.79 * 12 *15 = €125,962.20 
! Network Transfer Charge (Day): €1.13 * 15 * 1.018 * 15 * 260 = 

€67,294.89 
! Network Transfer Charge (Night): €1.13 * 15 * 1.015 * 1 * 260 = 

€4,473.11 
! System Services Charge (Day): €2.00 * 15 * 1.018 * 15 * 260 = 

€119,106 
! System Services Charge (Night): €2.00 * 15 * 1.015 * 1 * 260 = €7,917 
! Total charge: €324,743.2 

 

Case B @ MV: 
! Capacity Charge: €699.79 * 12 *15 = €125,962.20 
! Network Transfer Charge (Day): €1.13 * 15 * 1.050 * 15 * 260 = 

€69,410.25 
! Network Transfer Charge (Night): €1.13 * 15 * 1.041 * 1 * 260 = 

€4,587.69 
! System Services Charge (Day): €2.00 * 15 * 1.050 * 15 * 260 = 

€122,850 
! System Services Charge (Night): €2.00 * 15 * 1.041 * 1 * 260 = 

€8,119.80 
! Total charge: €330,929.94 

 

Case C @ 38kV: 
! Capacity Charge: €699.79 * 12  * 5 = €41,987.4 
! Network Transfer Charge (Day): €1.13 * 5 * 1.018 * 12 * 312 = 

€21,534.36 
! System Services Charge (Day): €2.00 * 5 * 1.018 * 12 * 312 = 

€38,113.92 
! Total charge: €101,635.68 

 

Case C @ MV: 
! Capacity Charge: €699.79 * 12 *5 = €41,987.4 
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! Network Transfer Charge (Day): €1.13 * 5 * 1.050 * 12 * 312 = 

€22,211.28 
! System Services Charge (Day): €2.00 * 5 * 1.050 * 12 * 312 = €39,312 
! Total charge: €103,510.68 

 

These transmission charges should be added to the distribution charges 
documented above to give the entire networks charge including the 
procurement of ancillary services but not covering the purchase of losses 
(energy). 

Italy 

Since January 2002, with the reform of the network access tariffs, according 
to the Resolution No. 228/01, distributors must offer options to all the final 
customers which must comply with the constraint V2 (see above). For this 
reason the data included in the answers to this questionnaire are not 
comparable with the data included in the questionnaire sent last year related 
to the wheeling resolution (No 13/99). The total access tariff for consumption 
is provided: 

! with respect to the constraint V2 – which is the maximum price for each 
customer 

! with respect to the options of the largest distribution company (Enel 
Distribuzione Spa) 

! net out the additional charges mentioned above which are quasi-fiscal 
components not related to transmission and distribution costs. 

The rated voltage values for the tariff are:  

! EHV >150 kV 

! 150 kV ≥ HV > 35 kV 

! 35 kV ≥ MV > 1 kV 

! LV ≤ 1 kV 

For tariff purpose, the same tariff is applied for EHV and HV 
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Network Access Tariffs

tariff V2 ENEL’s tariff option
CASES euro €/MWh euro €/MWh

Case A - EHV – HV         360.763             5,883         276.566             4,510
Case B - EHV – HV         368.659             5,852         282.614             4,486
Case C - EHV – HV         160.919             8,559         123.494             6,569
Case B – MV         872.219           13,771         867.600           13,771
Case C – MV         280.172           14,774         277.760           14,774

tariff V2 ENEL’s tariff option

CASES
fixed

component
capacity

component
energy

component
fixed

component
capacity

component
energy

component
Case A - EHV - HV 20,11% 0,00% 79,89% 20,18% 0,00% 79,82%
Case B - EHV - HV 19,68% 0,00% 80,32% 19,75% 0,00% 80,25%
Case C - EHV - HV 45,09% 0,00% 54,91% 45,20% 0,00% 54,80%
Case B - MV 0,15% 62,29% 37,56% 0,00% 39,10% 62,45%
Case C - MV 0,47% 64,64% 34,89% 0,00% 39,10% 60,90%

 

Note of Italian Regulator regarding the apparently lack of coherence of 
Transmission and Distribution Tariffs: 

The discrepancy you noticed is due to the fact that the information regarding 
transmission and distribution tariffs were sent at different times and they 
don’t correspond to the same dates.  

The data you are reporting in the main section of the study were calculated 
considering the charges applicable to electricity wheeled to eligible customers 
(fixed by the resolution No. 13/99 dated 18th February, 1999). Under this 
resolution, charges were determined with reference to a conventional path (CP) 
between source and sink. Charges were levied on the basis of kW of contracted 
wheeling capacity in each hour and were broken down into a fixed component 
(about  5924,3 €/year) for metering; a capacity component (about 
8,2 €/kW/year) for frequency control and  capacity reserve; an energy 
component  (0,1549 c€/kWh for dispatching; 0,1498 c€/kWh for voltage 
control; the energy component for the use of the transmission network 
differentiated by time of the day.  

The data you are reporting in the table 10 of the study are calculated 
considering that, in  2001, the Authority has reformed the system of network 
access tariff at transmission/distribution level publishing the Resolution No. 
228/01 of 18th October, 2001. From January 2002 on, distributors must offer 
tariff’s options to all the final customers, included the eligible customers, 
differentiated in several contractual categories depending on the voltage levels.  

Distributors must present their transmission tariff’s options to the Authority 
for approval. 

Transmission tariff covers the transmission, distribution activities and 
(temporarily) the metering activity. Charges don’t include capacity component 
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for frequency control and  capacity reserve and energy component  for voltage 
control. 

 

Luxembourg 

For case A, the total costs for the access tariff would be 334,162.85 € 
(connection to the 65 kV network). 

For case B, the total costs for the access tariff would be 50.,605.60 € 
(connection to the 65 kV network). 

The case C customer will only be eligible in January 2003. 

Depending on the exact type of cases, the following costs will have to be added 
to the above mentioned tariffs: 

If the cosϕ is less than 0.9 inductive, 1.12 c€/kVAr must be added. The 
measuring costs for these types of customers must be defined individually. 
Probably there could be additional costs for emergency supplies (if the chosen 
supplier fails to deliver, CEGEDEL will supply the customer). 

The details concerning this tarification can be found on the Internet site of 
CEGEDEL: www.cegedel.lu. 

Regulatory charges are not included in the above mentioned tariffs and they 
still have to be defined by the regulator (ILR). Further information 
concerning the ILR nay also be found on the following Internet site: 
www.ilr.lu. 

But for the case A and B customers, the following electricity consumption tax 
would be applicable: 0.1666 c€ for each consumed kWh. (101,791 € for case A 
and 104,580 € for case B). 

! Detailed calculations for case A 
! Power tariff: 7000 kW * 828.1 LUF/kW = 5,796.7100 LUF= 143,696.44 

€ 
! Energy Tariff: 7000 kW * 8760 h * 0.1253 LUF/kWh = 7,683,396 LUF 

= 190,466.41 € 

! Detailed calculations for case B 
! Power tariff: 15000 kW * 828.1 LUF/kW = 12,241.500 LUF=307,921 € 
! Energy Tariff: 15000 kW * 8760 h * 0.1253 LUF/kWh = 7,893,900 LUF 

= 195,684.67 € 

Netherlands 

4a. We cannot provide you with one total tariff because first, it strongly 
depends on the load pattern of the consumers mentioned and secondly, these 
customers are free, we do not have information on average supply tariffs they 
pay. 

4b. There are no regulatory charges in the tariffs other than taxes (not 
included in the tariffs attached).  
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4c. See attachment. 

 

 

TRANSPORT TARIFFS 2001 (Excluding SYSTEM 
SERVICE TARIFF) 

 Voltages:   

 EHS  Extra High Voltages  220-380kV 

 HS High Voltage  110-150 kV 

 TS Intermediate voltage 25-50 kV 

 MS Middle voltage 1-20kV 

 LS Low Voltage <1 kV 

    

 

 

 

 

 
 Tarieven Tarieven 

 2001 2001 

 (in NLG) (in EUR) 

Customers EHV (220-380 kV)   

Fixed charges   

kW max per year   

kW contracted per year   

kW contracted per month   

kWh tariff normal   

kvARh reactive power   
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Customers EHS (220-380 kV) maximum 600 hours 
per year 

 

Fixed charges   

kW max per year   

kW contracted per year   

kW contracted per month   

kWh tariff normal   

kvARh reactive power   

   

   

Customers HS   

Fixed charges 16,255.08 7,376.23 

kW max per year   

kW contracted per year 14.57 6.61 

kW contracted per month 1.97 0.89 

kWh tariff normal   

kvARh reactive power 0.0104 0.0047 

   

   

   

Customers HS maximum 600 
hours per year 

  

Fixed charges 16,255.08 7,376.23 

kW max per year   

kW contracted per year 7.29 3.31 

kW contracted per month 0.68 0.31 

kWh tariff normal   

kvARh reactive power 0.0104 0.0047 
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Customers TS   

Fixed charges   

kW max per year   

kW contracted per year   

kW contracted per month   

kWh tariff normal   

kvARh reactive power   

   

   

   

Customers TS maximum 600 hours 
per year 

  

Fixed charges   

kW max per year   

kW contracted per year   

kW contracted per month   

kWh tariff normal   

kvARh reactive power   

   

   

   

Customers HS+TS/MS   

Fixed charges 10,836.72 4,917.49 

kW max per year   

kW contracted per year 29.59 13.43 

kW contracted per month 2.90 1.32 

kWh tariff normal   

kvARh reactive power 0.0104 0.0047 
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 Tarieven 2001 (in 
NLG) 

Tarieven 2001 
(in Eur) 

 
Customers HS+TS maximum 600hours 
per year 

 

Fixed charges 10,836.72     4,917.49     

kW max per year   

kW contracted per year 14.80     6.71     

kW contracted per month 1.00     0.46     

kWh tariff normal   

kvARh reactive power 0.0104  0.0047  

   

   

   

Customers MS -
transmission 

  

Fixed charges 8,940.29     4,056.93     

kW contracted per year 20.68     9.38     

kW contracted per month 2.02     0.92     

kWh tariff normal 0.0098  0.0044  

kvARh reactive power 0.0104  0.0047  

   

   

   

Customers MS -
distribution 

  

Fixed charges 1,083.67     491.75     

kW contracted per year 32.68     14.83     

kW contracted per month 3.21     1.45     

kWh tariff normal 0.0169  0.0077  

kvARh reactive power 0.0104  0.0047  
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Customers MS/LS   

Fixed charges 1,083.67     491.75     

kW contracted  60.83     27.60     

kW contracted per month 3.21     1.45     

kWh tariff normal 0.0169  0.0077  

kvARh reactive power 0.0104  0.0047  

   

   

   

Customers LS   

Fixed charges   

kW contracted    

kWh tariff low   

kWh tariff normal   

kvARh reactive power   

   

   

   

Customers >3*25A 
(Double tariff) 

  

Fixed charges 23.48     10.65     

kW contracted  10.79     4.90     

kWh tariff low 0.0365  0.0166  

kWh tariff normal 0.0731  0.0332  

   

   

   

Customers >3*25A 
(Single tariff) 

  

Fixed charges 23.48     10.65     

kW contracted  10.79     4.90     

kWh tariff 0.0548  0.0249  
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Customers <3*25A 
(Double tariff) 

  

Fixed charges 23.48     10.65     

kWh tariff low 0.0421  0.0191  

kWh tariff normal 0.0844  0.0383  

   

   

   

Customers <3*25A 
(Single tariff) 

  

Fixed charges 23.48     10.65     

kWh tariff 0.0671  0.0304  

   

 

System services 
 Tarieven 2001 

(in NLG) 
Tarieven 2001 (in 
EUR) 

Tariff on system services (per kWh) 0.0038                     
0.0017  

 

Connection Tariffs  
 Tarieven Tarieven 

 2001 2001 

 (in NLG) (in EUR) 

   

   

Fixed charges (of connection tariff)   

   

   

Customers MS –transport 4,152.00     1,884.10     

Customers MS –distribution 1,872.40     849.66     

Customers MS/LS 298.24     135.33     

   

Customers  > 3 x 25A Double Tariff 91.34     41.45     

Customers > 3 x 25A Single Tariff 77.85     35.33     
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Customers up to 3 x 25A Double Tariff 68.51     31.09     

Customers up to 3 x 25A Single Tariff 62.28     28.26     

Public lightening (up to 1*6 A) 9.86     4.47     

 

"t/m x"   means   "up to x, including x" 

 
  Tarieven 2001 (in 

NLG) 
Tarieven 2001 
(in NLG) 

 One-off connection 
tariffs 

  

t/m 1*6 A   up to 1*6 A 986.10     447.47     

t/m 1*35A  … 1,245.60     565.23     

t/m 3*25ª … 1,375.35     624.11     

>3*25A en t/m 3*35A >3*25A and up to 
3*35A 

1,375.35     624.11     

>3*35A en t/m 3*50A … etcetera... 1,816.50     824.29     

>3*50A en t/m 3*63A  1,816.50     824.29     

>3*63A en t/m 3*80A  1,816.50     824.29     

>3*80A en t/m 3*160A  4,671.00     2,119.61     

>3*160A en t/m 3*250A  6,747.00     3,061.66     

>3*250A en t/m 3*350A  8,823.00     4,003.70     

>240 kVA en t/m 630 kVA 
LS meting 

 25,950.00     11,775.60     

>630 kVA en t/m 1600 
kVA LS meting 

 33,216.00     15,072.76     

>1600 kVA en t/m 3000 
kVA LS meting 

 41,520.00     18,840.95     

>3*350 A en t/m 1600 kVA 
MS meting 

 91,344.00     41,450.10     

>1600 kVA en t/m 3000 
kVA MS meting 

 91,344.00     41,450.10     

>3,0 MVA en t/m 10 MVA  293,754.00     133,299.75     

 

Norway 

As mentioned earlier, the largest network company in Norway is Viken 
Energinett. Using their tariffs your cases will have the following solutions: 
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! 110 kV and 55 kV: 

These two voltage-levels will be the regional network. Viken Energinett has 
the same tariff applied for out-take on both these voltage-levels. 

CASE A: For a consumer with a flat consumption of 7 MW for the 8760 hours 
a year: 
! Fixed component:                       10 000 kr/year 
! + Load component: (7000 kW*135 kr)     945 000 kr 
! + Energycomponent: (0.008*6 132 000 kWh)    490 560 kr  
! = Total tariff:             1 445 560 kr 

 
! average tariff: =  0,0235 kr/kWh = 2,36 øre/kWh 

 

CASE B: A typical factory, constant load of 15 MW during 16 hours, and no 
load the rest of the time (3760 h/year) 

Viken Energinett has not time differentiated their energy charge in the 
regional network. 
! Fixed component:                       10 000 kr/year 
! + Load component: (15 000 kW*135 kr)  2 025 000 kr 
! + Energycomponent (0,008*63 000 000 kWh)    504 000 kr  

   
! = Total tariff:       2 539 000 kr  

  
! average tariff: = 0,04 kr/kWh = 4 øre/kWh 

 

CASE C: Shopping center, constant load of 5 MW and no load the rest of the 
time (3760 h/year): 

Viken Energinett has not time differentiated their energy charge in the 
regional network. 
! Fixed component:                       10 000 kr/year 
! + Load component: (5000 kW*135 kr)    675 000 kr 
! + Energycomponent (0,008*18 800 000 kWh)    150 400 kr  

                     = Total tariff:       835 400 kr  

 
! average tariff: =  0,0444 kr/kWh  = 4,44 øre/kWh 

 

! 15 kV: 

As mentioned earlier, the largest network company in Norway is Viken 
Energinett. Using their tariffs your cases will have the following solutions: 

 

CASE B: Typical factory, consuming constant load of 15 MW: 
! Fixed component:                        5 000 kr/year 
! + Load component: (15000 kW*278 kr)           4 170 000 kr  
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! + Energycomponent (63 000 000 kWh*0,012)   756 000 kr                     
!  = Total tariff:       4 931 000 kr 

 
! average tariff: = 0,078 kr/kWh = 7,8 øre/kWh 

 

CASE C:  Shopping center with a constant load of 5 MW:  
! Fixed component:                        5 000 kr/year 
! + Load component: (5000 kW*278 kr)           1 390 000 kr  
! + Energycomponent (18 800 000*0,012)              225 600 kr                     
!  = Total tariff:                1 620 600 kr 

 
! average tariff: = 0,086 kr/kWh = 8,6 øre/kWh 

 

 

 

The most expensive tariff and the least expensive tariff for the companies 
with more than 3% of the load: 

As I explained earlier there are different tariffs at different network levels. 
To answer this question I have chosen the regional network (> 22 kV), level 1, 
and your case A: 

 

The most expensive tariff:  
! Fixed component:       15 000 kr 
! Load component:  2 457 000 kr 
! Energy component:    735 840 kr 
! Total tariff:  3 207 840 kr            
! average tariff: 5, 23 øre/kWh 

 

The least expensive tariff: 
! Fixed component:                0 kr 
! Load component:     658 000 kr 
! Energy component:    122 640 kr 
! Total tariff:     780 640 kr              
! average tariff: 1, 27 øre/kWh 

 

Portugal 

In order to have different evaluation of costs between 110 kV and 50 kV, we 
have done the calculations for 110 kV considering it as VHV. In fact, the 
nearest voltages we have in our grid are 60 kV (HV) and 132 kV (VHV). 
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Voltage levels: VHV more than 110 kV, HV more than 45 kV and less or equal 
to 110 kV, MV more than 1 kV and less or equal to 45 kV. 

 
! 110 kV for base cases a and b 

Case A – 291 282 €/year 

Case B – 425 406 €/year 

 
! 50 kV for base cases b and c 

Case B – 585 613 €/year 

Case C – 163 632 €/year 

 
! 15 kV for base cases b and c 

Case B – 1 400 326 €/year 

Case C – 384 599 €/year 

 

! Now, exclude from the total access tariff any kind of regulatory charges 
that are not related to transmission and distribution. 

 
! 110 kV for base cases a and b 

Case A – 119 999 €/year 

Case B – 257 140 €/year 

 
! 50 kV for base cases b and c 

Case B – 414 542 €/year 

Case C – 112 372 €/year 

 
! 15 kV for base cases b and c 

Case B – 1 223 790 €/year 

Case C – 331 741 €/year 

 

! Break down the charge obtained in the last bullet into:  
! fixed component  
! capacity component  
! energy component  

 

If the regulatory charges that are not related to transmission and distribution 
are excluded the results only have the capacity component.  



 

Benchmark of Electricity Transmission Tariffs    261

   

 
Note from the authors of the report: System services have not been 
considered in this report to be a regulatory charge, but one of the components 
of the network charge. The results that are shown for Portugal in the main 
report are in agreement with this criterion.  
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Spain 

110 kV for base cases a and b 

Case A Case B
   
NT > 72.5 y < 145 kV > 72.5 y < 145 kV
   
   
Peak Load 7 MW 15 MW
   
   
Load Profile Flat consumption Factory
 7 MWh 15 MW from 8 to 24
  Working days
   
   
Hours per year                    8,760                     4,.176
   
Total energy (kWh)            61,320,000             62,640,000
   
   

Capacity charge           147,710,745           257,040,857
Total Energy charge           360,755,833           505,002,524

Energy Charge          360,755,833           505,002,524
System Services                           -                            -
Losses                           -                            -

Total Charge (€)           508,466,578            762,043,381
   
Charge in €/MWh consumed                    8.29                   12.16
   

   
Without Regulatory Charges   
   
Charge in €/MWh consumed           400,971,659            600,939,790
   
Total (€/MWh)                    6.54                     9.59
   

 

Notes: 

 

! Access tariff in the 4th voltage level in accordance with the RD 2820/1998. 
! System Services and Losses are two components considered in the generation 

cost (i.e., they are not included in access tariffs). 
! Only Regulatory charges set up by the RD 2066/1999 as percentage charges over 

access expenditure are included. The percentages of cost assigned to specific 
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purposes that must be paid in 2000 by qualified consumers and traders for tariff 
access contracts are: 

 

Compensation of off-peninsula operators   2.465 

System Operator      0.145 

Market Operator      0.153 

CNE       0.166 

Stranded costs      12.274 

Nuclear moratorium     3.540 

Basic uranium stock     0.055 

Second part of the nuclear fuel cycle    2.182 

Cost of the compensation for interruptibility and for the purchase of electricity from 
generating stations operating under the special regime and other 
compensations      0.161 

 

The total percentage applied is 21.140%. 
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! 50 kV for base cases b and c 

Case B Case C
   
NT > 36 y < 72.5 kV > 36 y < 72.5 kV
   
   
Peak Load 15 MW 5 MW
   
   
Load Profile Factory Shopping Centre
 15 MW from 8 to 24 5 MW From 10 to 22
 Working days Monday to Saturday
   
   
Hours per year                  4,176                     3,756
   
Total energy (kWh)          62,640,000             18,780,000
   
   

Capacity charge         280,173,813            115,003,666
Total Energy charge         550,357,903            155,791,954

Energy Charge        550,357,903           155,791,954
System Services                         -                            -
Losses                         -                            -

Total Charge (€)         830,531,715            270,795,620
   
Charge in €/MWh consumed                13.26                   14.42
   
   
Without Regulatory Charges   
   
Charge in €/MWh consumed         654.949.005            213.546.718
   
Total (€/MWh)                10,456                   11,371
   

Notes: 

! Access tariff in the 3rd voltage level (RD 2820/1998) 
! System Services and Losses are two components considered in the generation 

cost (i.e., they are not included in access tariffs). 
! Only Regulatory charges set up by the RD 2066/1999 as percentage charges over 

access expenditure are included. The percentages of cost assigned to specific 
purposes that must be paid in 2000 by qualified consumers and traders for tariff 
access contracts are: 

 

Compensation of off-peninsula operators   2.465 

System Operator      0.145 
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Market Operator      0.153 

CNE       0.166 

Stranded costs      12.274 

Nuclear moratorium     3.540 

Basic uranium stock     0.055 

Second part of the nuclear fuel cycle    2.182 

Cost of the compensation for interruptibility and for the purchase of electricity from 
generating stations operating under the special regime and other 
compensations      0.161 

 

! The total percentage applied is 21.140%. 
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15 kV for base cases b and c

Case B Case C
   
NT > 14 y < 36 kV > 14 y < 36 kV
   
   
Peak Load 15 MW 5 MW
   
   
Load Profile Factory Shopping Centre
 15 MW from 8 to 24 5 MW From 10 to 22
 Working days Monday to Saturday
   
   
Hours per year                  4,048                     3,636

Total energy (kWh)          62,640,000             18,780,000
   
   

Capacity charge         305,794,959            125,521,378
Total Energy charge        600,830,298           170,090,032

Fact. Te        600,830,298           170,090,032
Fact. SSCC                         -                            -
Fact. Pérdidas                         -                            -

Total Charge (€)         906,625,257            295,611,410
   
Charge in €/MWh consumed                14.47                   15.74
   
   
Without Regulatory Charges   
   
Charge in €/MWh consumed         714,955,611            233,116,202
   
Total (€/MWh)                11.41                   12.41
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Notes: 

! Access tariff in the 2nd voltage level (RD 2820/1998) 
! System Services and Losses are two components considered in the generation 

cost (i.e., they are not included in access tariffs). 
! Only Regulatory charges set up by the RD 2066/1999 as percentage charges over 

access expenditure are included. The percentages of cost assigned to specific 
purposes that must be paid in 2000 by qualified consumers and traders for tariff 
access contracts are: 

 

Compensation of off-peninsula operators   2.465 

System Operator      0.145 

Market Operator      0.153 

CNE       0.166 

Stranded costs      12.274 

Nuclear moratorium     3.540 

Basic uranium stock     0.055 

Second part of the nuclear fuel cycle    2.182 

Cost of the compensation for interruptibility and for the purchase of electricity from 
generating stations operating under the special regime and other 
compensations      0.161 

 

! The total percentage applied is 21.140%. 

Note from the authors of the report: System services and losses have been 
added to these charges in the main report in order to harmonize the cost 
components included in the total tariffs. 

Sweden 

Total tariff: 

! 110 kV for base cases a and b 

A) 130 kV connection for case a, ∈  231 375 (1 851 kSEK) 

B) 130 kV connection for case b, ∈  355 250 (2 842 kSEK) 

! 50 kV for base cases b and c 

C) 40 kV connection for case b, ∈  550 750 (4 406 kSEK) 

D) 40 kV connection for case c, ∈  190 500 (1 524 kSEK) 

! 15 kV for base cases b and c 

E) 10 or 20 kV connection for case b,∈  621 750 (4 974 kSEK) 

F) 10 or 20 kV connection for case c, ∈  224 750 (1 798 kSEK) 
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! Now, exclude from the total access tariff any kind of regulatory charges that are not 
related to transmission and distribution. 

There are no regulatory charges in the tariff. 

! Break down the charge obtained in the last bullet into:  

! fixed component  

A) ∈  73 125 (585 kSEK) 

B) ∈  73 125 (585 kSEK) 

C) ∈  223 125 (1 785 kSEK) 

D) ∈  9 375 (75 kSEK) 

E) ∈  273 125 (2 185 kSEK) 

F) ∈  25 625 (205 kSEK) 

 

! capacity component  

A) ∈  105 000 (840 kSEK) 

B) ∈  225 000 (1 800 kSEK) 

C) ∈  260 625 (2 085 kSEK) 

D) ∈  155 000 (1 240 kSEK) 

E) ∈  273 750 (2 190 kSEK) 

F) ∈  170 000 (1 360 kSEK) 

 

! energy component  

A) ∈  53 250 (426 kSEK) 

B) ∈  57 125 (457 kSEK) 

C) ∈  67 000 (536 kSEK) 

D) ∈  26 125 (209 kSEK) 

E) ∈  74 875 (599 kSEK) 

F) ∈  29 125 (233 kSEK) 

Switzerland 

No answer received. 
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