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COMPASS LEXECON PROVIDES COMPREHENSIVE SERVICES FOR CLIENTS IN ALL
POSITIONS IN THE ENERGY INDUSTRY VALUE CHAIN
Our services for the energy sector

Compass Lexecon’s Clients in the power industry

Policy and Regulation
§
§
§
§

Market design
Design of infrastructure access regulations
Design of economic infrastructure regulations
Third Party Access regulation definition
Strategy

§ Overall strategy
§ Regulatory strategy
§ Marketing strategy
M&A and Due Diligence
§
§
§
§

Target screening
Commercial Due Diligence
Regulatory Due Diligence
Financial Due Diligence
Competition Economics & State Aid

§ Abuse of dominant position, Antitrust
§ Merger control
§ State Aid compliance of support scheme
Disputes
§ Expertise in Price Review, Hardship, Force
Majeure disputes
§ Expertise in construction disputes
COMPASS LEXECON
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3. Benchmark results / lessons

NETWORK CHARGES SHOULD BE CONSISTENT WITH THE OVERALL PRICE SIGNAL
INCLUDING TAXES AND ENERGY WHICH REPRESENT 2/3 OF THE BILLS
Breakdown of a residential customer's electricity bill in France
§ Electricity tariffs include:
■

Energy supply

■

Transmission and distribution

■

Taxes

Network charges
§

§

26%

Over the past decade, the share of energy
has decreased, while the share of taxes in
the final price has increased
The preponderance of taxes threatens to
drown out the time signals and may induce
the consumer to leave the system (selfconsumption)

Taxes (VAT, CSPE,
TCFE, CT)
36%

Energy

38%

Tax

Supply

Tra nsmission and distribution

Source : Commission de Régulation de l’Energie (2020), “Rapport d’activité 2019”
Note: Bill for a 9 kVA customer living in Paris and consuming 8500 kWh (54% peak hours and 46% off-peak hours)
COMPASS LEXECON
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NETWORK CHARGES SHOULD BE CONSISTENT WITH OTHER TIME / LOCATIONAL SIGNALS
FOR INVESTMENT OR OPERATION
§

The network tariff signal must have relevant
temporal and geographical differentiation, and be
consistent with other time and locational signals

§

This is particularly true for emerging mechanisms
mobilising and using flexibility at the local level

§

Various possible locational signals to be articulated with network charges

Signals for
operation

Signals for
investment

Several (potentially complementary) approaches
provide possible answers to the problem of
localisation (see right chart)

Nodal prices

Connection conditions

Network tariffs
(use)

Regionalised capacity mechanisms

Flexibility
platforms

Network tariffs (use and connection)

Regionalised tenders

à In the following slides, we focus on network charges, but the design objectives and principles can also apply to other
tariff components and mechanisms
COMPASS LEXECON
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STEPPING UP AND SECURING INVESTMENTS IN NETWORK THROUGH ADEQUATE TARIFFS
IS KEY TO MAKE THE EU DECARBONISATION AMBITION A REALITY
EU27+UK annual investment in DSO grids
§

Power grids are critical to enable the
Energy Transition, especially for the
integration of RES and the electrification

§

510 GW of new renewable capacity would
be installed at EU27+UK level, ~70% will be
connected to the distribution grids

§

Power distribution grids require
investments of 375-425 billion euros in
2020-2030 in EU27+UK (estimation based
on empirical data of DSO - Deloitte)

Map of TYNDP transmission projects

ü Annual investment effort is 50-70% higher
than historical data

§

The TYNDP 2020 project portfolio contains
154 transmission projects, representing
323 investments overall.

Source : estimation based on empirical data of DSO - Deloitte

Source : ENTSOE TYNDP 2020

à This growing need for investment in networks creates challenges for mobilising and coordinating projects, as well as for
allocating the associated costs to the different consumers categories through tariffs

COMPASS LEXECON
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NEW CHALLENGES FOR POWER NETWORK SYSTEM OPERATORS IN EUROPE MAKE IT
EVEN MORE PRESSING TO REVIEW THE TARIFF STRUCTURE
Examples of electrical system transformations

Development of decentralised
RES and offshore wind

Coal or nuclear
phase-out

COMPASS LEXECON

§ These changes could disrupt the flows on the
transmission network and lead to a reshaping of its
structure

§ The challenge also concerns the distribution network,
whose role and operation could change significantly
(decentralised RES, self-consumption, electric vehicles,
etc.).

Electrification of
end uses

§ These evolutions lead us to question the role of price
signals sent to market players to accompany this
transformation in an effective manner

Digitalisation of
deployment of smart
grids

§ The network tariff structure is a key tool to give
incentives to adapt usages and behaviours, in order
to minimise / optimise costs in the network
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THIS TRANSFORMATION REQUIRES A REVIEW OF THE SIGNALS AND COORDINATION
MECHANISMS FOR NETWORKS, PRODUCTION AND CONSUMPTION
Modification of uses,
energy efficiency

Energy transition
Decentralized
production / selfconsumption

Drop in withdrawals

à Question of cost allocation (on a shrinking base)
+ impact in terms of competitiveness / purchasing power

Transformation of the
centralized
generation plants

Need to adapt
networks and to
invest
à Which signals/mechanisms are required to coordinate and optimise the
transformation of the generating fleet and the adaptation of the grid?

COMPASS LEXECON
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THE DEVELOPMENT OF OFFSHORE WIND AND HYBRID ASSETS QUESTIONS THE ROLE
AND STRUCTURE OF NETWORK CHARGES TO FINANCE GRID DEVELOPMENTS
Various possible transmission charges models
§

The European Commission published its
offshore strategy in November 2020

§

The development of hybrid assets (Offshore
wind farm + interconnector) may no longer
follow the current “home market” approach
(i.e. one of the EU countries that it connects to)

§

Instead, offshore bidding zones (“OBZ”)
should be established

§

This has strong implications on the
transmission charges paid by offshore wind
farms (see right figure) and on the incentives
for efficient investment and operation

à Transmission charges arrangements in the context of OBZ should be carefully considered to ensure economic efficiency
and maximise social welfare
COMPASS LEXECON
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THE ISSUES RAISED IN RELATION TO THE DESIGN OF FIT-FOR-PURPOSE TARIFFS

Objectives and principles for building a network tariff: lessons from the economic literature
→ What are the general objectives/principles for building a network tariff?
→ In particular, how to ensure efficiency? What are the prerequisites?
→ Which methods can be envisaged to ensure network operators’ costs are covered?

Practical implementation: Lessons from other European countries
→ How are costs allocated between users (fixed vs. variable, spatial and temporal differentiation, shallow vs. deep charging)? Is there a
coherent approach in Europe?
→ Are there major trends in Europe? Towards higher fixed component? Towards more time or locational granularity?

A more general issue to be addressed: How to ensure consistent price signals for end consumers?
→ Is the network tariff signal consistent with the overall price signal including taxes and energy?
→ Is the network tariff signal consistent with other time / locational signals for investment or operation?

COMPASS LEXECON
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VARIOUS OBJECTIVES OF NETWORK CHARGING METHODOLOGIES
§
§

Additivity
Non discrimination

§
§

Efficient operation of the system
Efficient use of network

§

Be acceptable and
equitable

§

Incentives to invest to minimise network costs in
the short- and long- term

§

Simplicity

§

Cost causality / Cost reflectivity

§

Provide understandable
and predictable signals

Consumer
protection

Economic
efficiency

Revenue
adequacy
§
§

COMPASS LEXECON

Cost recovery
Stability and visibility

à All those objectives cannot be fully and simultaneously fulfilled
à Besides, policy objectives come into play – e.g. stimulating demand response and RES…
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KEY PRINCIPLES FOR EFFICIENT NETWORK CHARGING ARE CONFRONTED WITH KEY
DIFFICULTIES AND QUESTIONS IN PRACTICE
Key principles for an efficient network charging…

1. Time variation: Network charges should reflect that costs vary
over time (e.g. related to congestion)
2. Locational differentiation: Network charges should depend on
location to reflect the costs to transmit electricity from generation
to load

…confront to key difficulties and questions in practice
§

What is the right time granularity? How to reconcile dynamic
pricing with sufficient visibility and stability for the consumer?

§

What is the right geographical granularity? How to reconcile it
with tariff equalisation as a policy objective?

§

Locational network pricing exists for transmission, but is this
approach applicable to distribution?

§

The definition and evaluation of marginal costs are not
straightforward: use short-term or long-term marginal costs?

§

What should be charged? Only connection and use of
system/network? Or differentiated services?

§

What split between fixed and variable parts of the tariff?

3. Marginal costs (congestion, losses etc.) provide efficient signals
for grid users

Sources (non-exhaustive) Marginal pricing: Nelson(1964), Turvey (1964 – 1968 -1977), Mann(1980), Boiteux(1964), Saunders (1976), Faruqui (2014), Boyer (2006), Joskow
COMPASS LEXECON (2007), Wilson (1993), Willig (1978), Brown (1986). Game theory: Young(1985), Boyer (2004), Shapley (1952), Shubik(1962), Aumann(2015). Reference network models: Peco 13

(2000), Larson (2003), Perez-Ariage (2008).
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VARIOUS TARIFF-SETTING METHODS ARE USED IN EUROPE TO ENSURE COST
RECOVERY, WITH PROS AND CONS
Allocation à la Ramsey-Boiteux
§

Residual costs financed by the least elastic consumers (inverse
elasticity rule), so as to cover costs and minimize the gap between
actual and optimal use of the network

§

Limitations:
•

Conflict with equity and non-discrimination objectives

•

Complexity of implementation (large amount of data required)

Reference network models

Allocation à la Shapley
§ Residual costs spread equitably over all participants,
meeting the objectives of equity and stability
§ Inspired by the theory of cooperative games, a method
used by CRE in France
§ Limitations:
•

Not necessarily economically efficient

•

Complexity of implementation

Elementary methods

§ Residual costs allocated to all participants on the basis of a distribution
key generated by a simplified network model leading to a relatively
efficient, fair and transparent economic signal

§ Residual costs can be financed by consumers in
proportion to a quantity deemed relevant (consumption,
subscribed power, power reached in peak period, fixed)

§ Several examples: Sweden, Chili, Portugal, Spain

§ Multiplicative, additive and pro rata approaches

§ Limitations:

§ No theoretical basis but widely used in practice

•

Conflict with stability and robustness objectives

•

Complexity of implementation

COMPASS LEXECON
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THERE IS NO CONSENSUS IN EUROPE ON EITHER METHOD... LIMITED TRANSPARENCY
AND UNCERTAIN ECONOMIC FOUNDATIONS ARE COMMON
UK
§ Based on incremental cost
§ Allocated to consumer groups mainly
depending on their use of the network
during peak hours

NETHERLANDS
§ Ad hoc methodology: decision (in 2009)
to charge only on capacity (+ fixed
component) for households and SMEs
§ Motivated by cost reflectivity and
simplification
§ Gradual transition: most consumers
were able to reduce their contracted
capacity; others indirectly benefited from
tariff reduction for 2 years

SPAIN
§ Based on Reference Network
Models
§ Uncertainty on the application of the
method

FRANCE
§ Based on Shapley Value
§ Menu of grid tariffs depending on
utilisation rates, with possibility to choose
base or time-of-use

COMPASS LEXECON Source: European Commission (2015), “Study on tariff design for distribution systems”, CRE, Ofgem, ACM, CNMC, interviews

https://ec.europa.eu/energy/sites/ener/files/documents/20150313%20Tariff%20report%20fina_revREF-E.PDF
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THE DIVERSITY OF METHODS RESULTS IN GREAT DIVERGENCE OF DISTRIBUTION TARIFF
STRUCTURES IN THE DIFFERENT COUNTRIES…

Tariff structure
D

S

D

D

• Share of fixed/capacity costs in the distribution tariff:
> 80%
50% - 80%
30% - 50%
< 30%

S

D
D

D
S

S

S

D
S

S

S

S

S
D

S

D

S
D

S

S
D

D

D
D

ACER Report on D-Tariff Methodologies.pdf (europa.eu)

Shallow connection charges

D

Deep connection charges

S

S
S

COMPASS LEXECON Source: ACER(2021), “Report on Distribution Tariff Methodologies in Europe”

S

Note: Some countries allow for both shadow and deep connection
charges depending on the type of customers. For those countries
we show both symbols.

S

D

Note: Average on all type of customers. It exists a significant
discrepancy between different kind of customers
(residentials/industrials)

• Structure of connection charges:

S
D

D

S

S

• Spatial and temporal differentiation (for either or both
households and industrials):
Geographic heterogeneity (based on the DSO the user
is connected to or not)
Time of use tariff
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… AND IN GREAT DIVERGENCE OF TRANSMISSION TARIFF STRUCTURES

Tariff structure
S
S

• Share of fixed/capacity costs in the transmission tariff:
> 80%
50% - 80%
30% - 50%
< 30%

D

D

D

S

• Producers billing component (G-charge)
> 1 €/MWh on average

D

< 1 €/MWh on average

S

S

Note: The countries identified are only those for which the producer billing component is
available on ENTSO-E

S

S
S

S

• Spatial and temporal differentiation of the tariff (for residential
and/or industrial)

S

S

Spatial differentiation

S

S
S

S

S

D S

• Structure of connection charges

S
S

Temporal differentiation (“time of use”)

D S

D

D S
S

S

“Shallow” connection charges

D

“Deep” connection charges

Note: Some countries allow for both shadow and deep connection charges depending on
S
S

S

COMPASS LEXECON Source: ENTSO-E : “Overview of Transmission Tariffs in Europe”

Overview of Transmission Tariffs in Europe: Synthesis 2019 (entsoe.eu)

the type of customers. For those countries we show both symbols.
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HOWEVER, WE OBSERVE A GENERAL TREND IN EUROPE TOWARDS A LARGER SHARE OF
THE POWER / FIXED COMPONENT
Evolution of the fixed/capacity share of transmission tariffs in
selected European countries, 2010-2019

§ A marked increase in fixed/capacity shares for transmission tariffs
in most of the selected countries.

Great Britain

§ Recent developments towards a greater share for the fixed
component and power in distribution also :

Spain
Italy

•

Netherlands, 2009: Power-only pricing for residential customers;
aiming to simplify and reflect costs

•

Spain, 2013-2014: Increase from 32% to 60% power share in 7
months for residential customers

•

Italy, 2016-2018: Threefold increase in the power share and 66%
increase in the fixed share for residential customers

France
Germany
Netherlands
Sweden
0%

10%

20%

30%
2010

40%

50%

60%

2013

2017

2019

70%

80%

90%

100%

Source: ENTSO-E : “Overview of Transmission Tariffs in Europe”
Analysis: FTI-CL Energy ; for Spain, estimate taking into account off-grid costs

à While several regulators have already taken the step of increasing the fixed share or capacity share and others are
considering it, the question of the level and the underlying method arises
COMPASS LEXECON
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EMERGING TRENDS IN EUROPE TOWARDS MORE GRANULAR TARIFFS AND SHALLOWER
CONNECTION CHARGES?
Evolution of tariffs and connection charges in European countries (% of countries)

Time differentiation

Time differentiation

Locational differentiation

Locational differentiation

Shallow connection charges

Shallow connection charges

0%

20%
2010

40%

60%

§ Increase in differentiation
of tariffs (temporal or
locational) à better cost
reflectivity

Distribution

Transmission

80%

2019

Source: ENTSO-E : “Overview of Transmission Tariffs in Europe”
Analysis: Some countries allow for both shadow and deep connection
charges depending on the type of customers. For those countries we
count them in both categories.

100%

0%

20%
2015

40%

60%

80%

100%

§ Increase in the use of
shallow connection
charges à incentive for
the connection of new
decentralised generation
and new consumers

2021

Source: European Commission (2015), “Study on tariff design for
distribution systems”
ACER(2021), “Report on Distribution Tariff Methodologies in Europe”

à It remains uncertain whether these emerging trends will strengthen in the future
COMPASS LEXECON
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SUMMARY OF LESSONS FROM THE EUROPEAN BENCHMARK
1. Limited transparency on the principles and methods used – regulators and network operators often publish little information on how the
tariff structure is built.
2. Uncertain economic foundations – in a number of countries, the methodologies studied are based on historical support and/or on the
principle of "cost-reflection" (and "cascading") which has no real economic interpretation; there is little analysis of the relevance of
economic signals and the incentives conveyed.
3. Significant implementation and acceptability/transition management constraints – which require a number of ("ad hoc")
assumptions/simplifications to be made, which (significantly) affect the final tariff structure.
4. Great variety of tariff structures – with the existence or not of a fixed share, of a capacity share and of time differentiation; the underlying
principles and methods differ widely.
5. Growing share of the power / fixed component including in case of time differentiation and especially in the absence of power pricing;
several regulators seem to consider strengthening it, according to our interviews.

à The European benchmark does not allow us to highlight optimal methods from an economic point of view
à However, it confirms the need to work more on the economic methods and the signals conveyed by network tariffs,
especially in the context of energy transition
COMPASS LEXECON
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CONCLUSION

THE ENERGY TRANSITION WILL REQUIRE THE EMERGENCE OF COHERENT PRICE SIGNALS
AND A PRIORITISATION/CLARIFICATION OF THE PURSUED OBJECTIVES
1. The energy transition raises a number of issues for tariff design
→ The French and European electricity system is undergoing a profound transformation triggered by several factors (intermittent decentralised
RES, digitalisation, electrification of uses etc.)
→ These transformations could disrupt the flows on the transmission and distribution network, which role could evolve
→ They lead us to question the role of tariff signals in accompanying this transformation in an effective way

2. The choice of the most appropriate tariff method/structure to meet the challenges requires clarifying and
prioritising the pursued objectives
→ The general objectives and principles for building a network tariff (e.g. economic efficiency, consumer protection, revenue adequacy) are not
always perfectly compatible
→ Different methods can be considered to ensure cost coverage, which more or less meet the different objectives identified.
→ Europe is currently experiencing a great divergence in tariff structures, but is moving towards an increase in the power component

3. The network tariff signal must be consistent with the overall price signal, and be consistent with other locational
and time signals
→ The preponderance of taxes threatens to drown out the time signals and may induce the consumer to leave the system (self-consumption).
→ Emerging mechanisms for mobilising and using flexibility at the local level must necessarily be coordinated with tariffs
COMPASS LEXECON
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