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Annex 2: The relationship between the wholesale and en-
ergy component of retail electricity prices by country

Figure A 3: The relationship between the wholesale and energy components of retail prices — euros/MWh
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Annex 3: Presence of major gas suppliers in Europe

Figure A4: Presence of major gas suppliers in Europe and market shares of cross-border entrants — 2013
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Annex 4. Electricity and gas household and industrial con-
sumer price levels per MS

Figure A 5: Electricity household and industrial consumer price levels per MS per band (euro cents/kWh)
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Source: ACER, based on Eurostat (21/7/2014)

Notes: Dutch electricity prices for household consumer band DA are not applicable, as a special annual refund per connection would
result in unrealistic national prices for this band. For large industrial end-users (band IF), prices are not applicable for Malta and Lux-
embourg, and not available for Ireland (confidential). Prices for Band IG are not available for a few countries, as the price data for this
band are declared on a voluntary basis. Source: http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/FR/nrg_price_esms.htm.

Figure A 5 shows electricity 2013 price levels (euro cents/kWh) per household and industrial consumer
band. The price for electricity per kWh varies according to total annual electricity consumption. These con-
sumption levels are categorised in ‘bands’ for both the household and industrial sector.

The household sector has five bands, ranging from DA to DE: DA: consumption < 1,000 kWh;

* DB: 1,000 kWh < consumption < 2,500 kWh;
¢ DC: 2,500 kWh < consumption < 5,000 kWh;
e DD: 5,000 kWh < consumption < 15,000 kWh;
e DE: consumption > 15,000 kWh.

The industrial sector has seven bands, ranging from IA to IG:

¢ ]A: Consumption < 20 MWh,;

e |B: 20 MWh < consumption < 500 MWh;

¢ |C: 500 MWh < consumption < 2,000 MWh;

e |D: 2,000 MWh < consumption < 20,000 MWh;

e |E: 20,000 MWh < consumption < 70,000 MWh;
¢ |F: 70,000 MWh < consumption < 150,000 MWh,;
¢ |G: consumption > 150,000 MWh.
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Figure A6: Gas household and industrial consumer price levels per MS per band (euro cents/kWh)
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Source: ACER, based on Eurostat (21/7/2014)

Notes: Due to the limited size of the natural gas markets in Finland (households), Cyprus, and Malta, data for these countries are not
available or only partially available. Prices for large industrial end-users (band 15) are not applicable for Luxembourg, and confidential
for Ireland and Slovenia. Prices for Band 16 (annual consumption above 4,000,000 GJ are not available for a few countries, as the
price data for this band are declared on a voluntary basis.

Figure A 6 shows gas 2013 price levels (euro cents/kWh) per household and industrial consumer band. The
price of gas per kWh varies according to the total amount of gas consumed per year. These consumption
levels are categorised in ‘bands’ for both the household and industrial sector.

The household sector has three bands, ranging from D1 to D3:

¢ D1: consumption < 20 GJ;
e D2:20 GJ < consumption < 200 GJ;
¢ D3: consumption > 200 GJ.

Six bands are used for gas consumption in the industrial sector, ranging from I1 to 16:

¢ [1: consumption < 1,000 GJ;

e 12: 1,000 GJ < consumption < 10,000 GJ;

e 13: 10,000 GJ < consumption < 100,000 GJ;

* 14: 100,000 GJ < consumption < 1,000,000 GJ;

¢ 15:1,000,000 GJ < consumption < 4,000,000 GJ;
e 16: consumption > 4,000,000 GJ.
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Annex 5: Electricity and gas household price break-down

Figure A7: 2013 POTP electricity and gas break-down and comparison with the 2012 price — incumbents’
standard offers for households in capital cities — November— December 2013 (%)
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Source: ACER Retail Database and information from NRAs (2013)
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Annex 7: List of price comparison websites from which of-
fers were obtained

Table A4: Price comparison websites for the offer data analysis

Country Electricity Gas
AT http://www.e-control.at/haushalts-tarifkalkulator http://www.e-control.at/haushalts-tarifkalkulator
BE http://www.brusim.be/ http://www.brusim.be/
BE Information from NRA Information from NRA
HR https://kompare.hr/ Supplier’s site: http://www.gpz-opskrba.hr/
Cz http://kalkulator.eru.cz/ http://www.cenyenergie.cz
CcYy Information from NRA n.a.
DK http://www.elpristavlen.dk/ http://gasprisguiden.dk
EE https://minuelekter.ee/calc Supplier’s site: http://www.gaas.ee
Fl http://www.sahkonhinta.fi/ http://www.gasum.fi/Yksityisille/Kodin-lammitys/hinnastot/
FR www.energie-info.fr www.energie-info.fr
DE www.verivox.de www.verivox.de
GR NRA http://lwww.aerioattikis.gr/default.aspx?pid=34&la=1&artid=135
HU Information from NRA and other offers from 3 suppliers http://www.vasarlocsapat.hu

IE http://www.bonkers.ie/compare-gas-electricity-prices/electricity/ http://www.bonkers.ie/compare-gas-electricity-prices/gas

IT http://trovaofferte.autorita.energia.it/ http://trovaofferte.autorita.energia.it/
LV Information from NRA Information from NRA
LT Information from NRA Information from NRA

http://www.ilr.public.lu/stroumagas/comparaison_des_prix/

LU index himl http://www.ilr.public.lu/gaz/fournisseurs/

MT Information from NRA n.a.

NL http://www.energieleveranciers.nl/energie-vergelijken http://lwww.easyswitch.nl/energie

NI http://www.consumercouncil.org.uk/energy/price-comparison-/  n.a.

NO http://wwyv.konkurransetiIsynet.no/en/EIectricity-prices/Check- na
power-prices/

pL E:trglz./g:]rs.gov.pl/ftp/ure-kalkuIator/ure/formularz_kalkulator_ Information from NRA

PT http://www.erse.pt / Simulador de Precos de Energia Elétrica  http://www.erse.pt / Simulador de Pregos des Gas Natural

RO Information from NRA Information from NRA

K http://www.urso.gov.sk:8088/CISRES/Agenda.nsf/ http://www.urso.gov.sk:8088/CISRES/Agenda.nsf/
KalkulackaElektrinaNew\Web KalkulackaPlynNewWeb
http://www.agen-rs.si/primerjalnik/index.php?/

http://www.agen-rs.si/primerjalnik/index.php?/kalkulatorplin/

Sl I::(I’Ii(:glzttz;%ktrika/kalkuIator/actionllzbiraOdjemaIca/ kalkulator/action/korak2/redirected/1/

ES http://comparadorofertasenergia.cnmc.es/comparador/ http://comparadorofertasenergia.cnmc.es/comparador/
SE http://www.ei.se/elpriskollen/ Individual suppliers’ offers

UK http://www.ukpower.co.uk/ http://www.ukpower.co.uk/

Source: ACER, November—-December 2013
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Annex 8: Survey of estimates of values of DSF

ANNUAL REPORT ON THE RESULTS OF MONITORING THE INTERNAL ELECTRICITY AND NATURAL GAS MARKETS IN 2013

Table A5:  Survey of estimates of values of implicit DSF in electricity (euros/kW/yr)
Source Scope  Metric Benefit Origin of benefit Comment
EC COM(2014) 356, EU billion euros NPV 23 billion NPV Net smart metering benefits  Total projected by CEPA
Benchmarking smart projected in CBA studies,  from study result of euros
metering deployment including administrative 86 per metering point. Many
in the EU-27 with a savings, net of metering MSs appear to have been
focus on electricity and operating costs unambitious in relation to
the uptake of DSF methods.
euros/kW/year of 3/kWiyr Gross energy savings Amount projected by CEPA
peak demand (only), arising from assorted from study result of average
) , . ) smart metering programs 3% energy saving. This
% peak load shift 1% 10 10% varying by MS. Includes 3% is likely to apply to the
demand reduction due newly metered customers,
to greater awareness of not the whole market. This
consumption, and other level is consistent with
measures mostly likely to  greater awareness of usage
focus on implicit DSF. and simple ToU tariffs.
AFaruqui, D Harris ~ EU euros/kW/year of 2 to 12/kWiyr Gross energy and In the low cases, a net
and R Hledik peak demand network benefits from loss is made after costs
(2009), Unlocking smart metering, mostly of metering and admin
the euros53 Billion implicit DSF, excluding benefits. Achieving the high
Savings from Smart administrative benefits and  case is contingent upon
Meters in the EU, The smart metering costs high level of consumer
Brattle Group engagement.
Bradley P., M. Leach UK euros/kW/year of 6/kWi/year Gross energy benefits from  GB is the most optimistic
and J. Torriti (2013) peak demand smart metering schemes,  of the EU MSs in relation

A Review of the
Costs and Benefits of
Demand Response
for Electricity in the
UK

mostly implicit DSF,
excluding administrative
benefits and smart metering
cost. Also includes

resistive loss savings and
environmental savings from
CO, abatement.

to the overall financial
benefits of smart metering,
albeit that energy reduction
projections in the UK from
smart metering are less
than the 3% average in
MSs’ CBAs.

Source: Literature survey undertaken on behalf of ACER (2014)
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Table A6: Survey of estimates of values of explicit DSF in electricity — (euros/kW/yr)
Source Scope Metric Benefit Origin of benefit Comment
Capgemini (2008), EU-15 euros/kW/yr of  up to 60/kW/yr  Net benefits of DSF, from all Inconsistent with the results of
Demand Response: a peak demand kinds of schemes, explicitand  other studies.
decisive breakthrough implicit, to 2020
for Europe
Source: Booz & EU (approx.) euros/kW/yrof  6to 10/kW/yr  Net benefits of DSR to balance  Much greater savings potential
Company (2013), peak demand supply and demand to 2030, if full market integration and
Benefits of an taking into account a fully optimal interconnection levels
Integrated European integrated market with optimal  are delayed
Energy Market interconnection
EWI (2012), Flexibility EU (approx.) % of peak 10% Potential size of explicit DSR  The 10% is intended to be an
options in European demand in 2050 resource by 2050, employed to  achievable level based on a
electricity markets in balance supply and demand in  potential level of 18%. Can
high RES-E scenarios a future high wind low carbon ~ be compared with the 10%
future demand resources already
available in some parts of the
USA.
H Gils (2014), Europe % of peak 14% Potential size of the explicit Total potential size, without
Assessment of the (broader demand DSR resource regard for a trajectory of
theoretical demand  than EU) achievability as in EWI (2012)
response potential in
Europe, Energy 67
(2014) 1-18
dena (2010), Grid Germany euros/kW/yr of — 6/kW/yr Net system benefit of explicit ~ Amount projected by CEPA
Study Il - Integration peak demand DSR to balance supply and from euros500m/year total
of Renewable demand, mainly from avoiding  in study. Study assesses
Energy Sources in capital costs of flexible plant appropriate amounts of DSR
the German Power and T&D, and reducing wind against other sources of
Supply System from curtailment flexibility, capped by available
2015 - 2020 with an amount.
Outlook to 2025
S Feuerriegel and Germany euros/kW/yr of — 12/kW/yr Some net benefits of explicit Implausible quantity of DSR
D Neumann (2014), peak demand DSR to balance supply and resource by comparison with
Measuring the demand other studies, and only partial

financial impact of
demand response for
electricity retailers,
Energy Policy 65,
359-368

estimate of benefits
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Source Scope Metric Benefit Origin of benefit Comment

Bradley P., M. Leach UK euros/kW/yrof 0.5 to 19/kW/yr  Net benefits of explicit DSRto  The value in balancing supply

and J. Torriti (2013) peak demand balance supply and demand, and demand mostly arises

A Review of the and reduce or eliminate as wind power grows from

Costs and Benefits of involuntary curtailments its present level, which GB

Demand Response currently has sufficient flexibility

for Electricity in the to cope with. No estimate

UK was made of what proportion
of customer involuntary
curtailments DSR could
practically avoid.

Imperial College UK euros/kW/iyrof 110 92/kW/yr  Net benefits of explicit Makes clear that if other

London (2012), peak demand DSR to balance supply and flexibility technologies are

Understanding the demand in the context of high  thoroughly used, the value of

Balancing Challenge, intermittency in generation DSR can be low, though also

Study for Department and decarbonisation of energy  dependent upon other factors.

of Energy and usage DSR becomes exceedingly

Climate Change

valuable for balancing if those
other sources of flexibility are
restrained, or in particular
demand conditions.

US Department USA (various euros/kW/yrof 0.5 to 6.4/kW/yr Net benefits of explicit DSR to

of Energy (2006): Zones) peak demand balance supply and demand,

Benefits of demand (gross) as found collated from seven

response in electricity studies of prospects for DSR i

markets and euros/kW/yr of 0.7 to 1.5/kWiyr The normalised amount

recommendations for peak demand compares the above on the

achieving them (normalised) basis of a 10% take-up of DSR,
and corrects for some other
study differences

Brattle Group (2007), PJM (part),  euros/kW/yrof 1.2 to 2.4/kW/yr Net benefits of explicit DSR In practice the DSR resource

Quantifying Demand ~ USA peak demand delivering a 3% reduction in available to some US markets

Response Benefits
In PJM

peak demand

is up to 10% of their peak
demand

Source: Literature survey undertaken on behalf of ACER (2014)

Note: During the proofing period of this report, DG-ENER published KEMA, Imperial College and NERA (2014), Integration of Re-
newable Energy in Europe. It reports the result of modelling two scenarios (low and high) for the increased use of explicit DSF, to
estimate the potential savings in the costs of additional transmission capacity needed in the EU by 2030 for renewables integration.
This resulted in an estimate of around euros10 billion to euros15 billion per year (euros20/kW/yr to euros30/kW/yr). The model result

is shown only in graphical form at Fig 129 of that report, hence the approximate nature of the figures reported here.
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Annex 9: Overview of primary national RES support regimes
in Europe

Figure A 8: Overview of primary national RES support schemes

MT

| Feed-in Tariff ® Feed-in Premium Quota system Combination of instruments
Source: RES Legal (2014), available on: http://www.res-legal.eu

Note: The map shows the main support instrument in each member state based on three general categories and a combination of
these three. Tax incentives, loans and other forms of support measures are not included in the map.
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Annex 10: Average available transfer capacity after day-
ahead gate closure per border

Figure A9: Average available transfer capacity after day-ahead gate closure per border — 2013 (MW)
4500
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Source: ENTSO-E, data provided by NRAs through the ERI, Vulcanus (2014) and ACER calculations
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Annex 11: Methodological note on the calculation of the
potential for imbalance netting, exchange of balancing en-
ergy and benefits that can be achieved from the integra-
tion of balancing energy markets

This annex explains the scope and methodology used in Section 3.3.1 to calculate the potential for imbal-
ance netting, exchange of balancing energy and benefits per border that can be achieved from the integra-
tion of balancing energy markets.

The methodology does not intend to provide a precise estimate of the social welfare gains that could be
achieved by integrating balancing markets. Instead, it is intended to provide a rough estimate (at least an
order of magnitude) of the potential efficiency gains per border.

The benefits can be seen either from the perspective of the TSOs (if they can procure balancing energy
at a lower price) or from the perspective of the BRPs (if they incur lower costs for their imbalances, being
those costs equal to the volumes of their imbalances multiplied by the corresponding imbalance price). Both
approaches should yield similar results, provided the imbalance prices reflect the prices of the balancing
energy necessary to keep the system in balance, as explained below.

The imbalance settlement can (typically) be done either through a one-price or two-price system as sum-
marised in Table A 7.

Table A7: Imbalance settlement through typical one-price and two-price systems

Imbalance settlement through a typical one-price system

System Imbalance

Short Long
Short +BPu +BPd

BRP Imbalance
Long -BPu -BPd

Imbalance settlement through a typical two-price system

System Imbalance

Short Long
Short -BPu + PDA (or linked to PDA)
BRP Imbalance
Long -PDA (or linked to PDA) -BPd

Source: ACER based on Impact Assessment on European Electricity Balancing Market (Contract EC DG ENER/B2/524/2011), Final
Report (2013)

Notes: BPu= price of upward energy regulation, BPd= price of downward energy regulation, PDA=Day-ahead Power Exchange price.

In either the one-price or two-price mechanisms, when a system is short of energy, the imbalance price for
‘short’ BRPs can be considered a good proxy for the price at which TSOs procure upward balancing energy.
Similarly, when a system is ‘long’, the imbalance price for ‘long’ BRPs can be understood as a proxy for
the downward balancing energy. If TSOs were allowed to procure balancing energy in any of the adjacent
markets, they could save money by, first, applying imbalance netting and, second, procuring the remain-
ing need for balancing energy at the cheapest possible price. Those savings would then be transferred to
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BRPs. Therefore, the potential savings can also be calculated by considering that BRPs are charged the
lowest imbalance price across adjacent markets. This was the approach taken for this analysis. As ex-
plained in Section 3.3.1, due to the diverging national imbalance settlement mechanisms, the results of the
calculations provide an indication of both the potential for further harmonisation of imbalance settlement
pricing and the potential for the exchange of balancing energy.

The calculations were made with a two-step approach. First, the potential for imbalance netting subject to
cross-border capacity calculations was computed. Second, based on the remaining system imbalances
and the resulting cross-border capacity after the imbalance netting, the potential for further exchange for
balancing energy (and its associated efficiency gains) is calculated.

To apply the above outlined methodology, a number of assumptions were made:

¢ The estimates assumed the deepest possible integration of balancing markets, i.e. the sharing of
a full CMO list and includes the imbalance netting and the exchange of balancing energy from all
types of balancing reserves.

* The analysis considered only those gains that could be achieved by netting imbalances or by
exchanging balancing energy. Savings obtained from the exchange of balancing reserves have
not been considered due to the limited data available and to the fact that the incurred costs to
procure balancing reserves are often recovered aside from the imbalance settlement mechanism.
This aspect, if neglected, may lead to an underestimate of the potential efficiency gains compared
to a situation where balancing reserves are also exchanged.

¢ The estimates assumed ‘all else being equal’ and do not, in particular, consider the impact on
the behaviour (their bids and offers) of market participants in organised markets following the
application of imbalance netting and exchange of balancing energy. In addition, they do not take
account of market resilience, i.e. the impact on prices of altering the volumes exchanged. This
could be estimated precisely only by applying aggregated curves of supply and demand in each
market and for all the exchangeable balancing products. This effect, if neglected, may lead to an
overestimate of the potential savings.

e The estimates do not take account of the effect of simultaneity, i.e. when system imbalances are
netted with an adjacent system (or balancing energy is exchanged) for a given ISP, the same pro-
cess should not be simultaneously applied with a third neighbouring system. In reality, this would
need an optimisation process to identify where imbalance nettings (or exchanges of balancing
energy) are more valuable.

e The analysis does not take account of the various energy products from different types of reserves
and their different weight across MSs in the respective imbalance prices. This would require hav-
ing access to and processing million data points corresponding to all the different balancing en-
ergy products of all the imbalance areas that are relevant for the analysis.

¢ The analysis makes use of the net system imbalances. It is assumed that all out-of-balance BRPs
deviate from their schedule in the same direction as the system. This would imply that the imbal-
ance price for being short or long can be considered to be respectively the upward or downward
balancing energy price. This is consistent with the assumption proposed above that the savings
obtained by TSOs equal the savings observed by BRPs.
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e Calculations were made at the ISP level. When a border connects imbalance areas with two dif-
ferent ISPs, data was aggregated at the level of the largest ISP. For example, if the ISP in area
A'is 1 hour and in area B is 30 minutes, the energy volumes (balancing energy or imbalances)
in imbalance area B are added for the first and second half-hour and similarly, volume-weighted
averages were applied area B for the imbalance prices.

¢ Imbalance netting and the exchange of balancing energy are subject to the available cross-border
capacity in the economic direction after the intraday timeframe. Hourly values of available cross-
border capacity after the intraday timeframe were used.

¢ Imbalance netting is applied in real time by acting on actual surplus or shortage, while the calcu-
lations made use of the total system imbalance in an ISP. This alters the results on the potential
for imbalance netting (which is underestimated) and the potential for the exchange of balancing
energy, because the imbalances within the ISP are not taken into account.

The above methodology described above made use of the following data items: (i) Amount of activated bal-

ancing energy (MWh) per ISP, all types of reserves; (ii) System net imbalance volumes (MWh); (iii) Imbalance
prices per ISP (euros/MWh); and (iv) Available cross-border capacity after intraday, hourly values (MW).
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Annex 13: List of Abbreviations

Acronym Definition

AC Alternating current
ACER Agency for the Cooperation of Energy Regulators
ADR Alternative dispute resolution
ATC Available transmission capacity
BEUC Bureau Européen des Unions de Consommateurs
CACM Capacity allocation and congestion management (electricity)
CAGR Compound annual growth rate
CAM Capacity allocation management (gas)
CBA Cost-benefit analysis
CBCA Cross-border cost allocation
CEE Central-East Europe (electricity region)
CEER Council of European Energy Regulators
CEGH Central European Gas Hub (Austrian gas hub)
CGM Common grid model
CHP Combined heat and power
CMP Congestion management procedures (gas)
CRM Capacity remuneration mechanism
CSE Central-South Europe (electricity region)
CWE Central-West Europe (electricity region)
DA Day-ahead
DC Direct current
DSF Demand-Side Flexibility
DSO Distribution system operator
DSR Demand-side response
E/E Entry/exit
EC European Commission
EEX European Energy Exchange
EMIB Energy Market Issues for Biomethane Projects
ENTSO-E European Network of Transmission System Operators for Electricity
ENTSOG European Network of Transmission System Operators for Gas

ERGEG European Regulators’ Group for Electricity and Gas

ERI Electricity Regional Initiative
ETS Emission Trading System
EU European Union
FAPDs Flows against price differentials
FCFS First come, first served
FG Framework guidelines
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Acronym Definition

FUI France-UK-Ireland (electricity region)
GDP Gross domestic product
GTM Gas Target Model
HH Henry Hub (US)
HvVDC High-voltage direct current
IEA International Energy Agency
IEM Internal Energy Market
IP Interconnection point
LDZ Local distribution zone
LNG Liquefied natural gas
LTCs Long-term contracts
mcm Million cubic metres
MMR Market Monitoring Report
MS Member State
NBP National Balancing Point (the British gas hub)
NC Network code
NCG Net Connect Germany (one of Germany’s gas hubs)
NRA National regulatory authority
NTC Net transfer capacity
oTC Over-the-counter
P2P Point-to-point
PCI Project of common interest
PCR Price Coupling Region
PEG Point d’Echange de Gaz (the name of France’s gas hubs; Nord, Sud and TIGF)
POTP Post-tax total price
PRISMA Platform for European gas capacity booking
PSV Punto di Scambio Virtuale (the Italian gas hub)
PTDF Power transfer distribution factor
PTP Pre-tax total price
REMIT Regulation on wholesale energy market integrity and transparency
RES Renewable energy sources
RES-E Electricity from renewable energy sources
RPI Retail price index
SEE South-East Europe (electricity region)
Sm3 Standard cubic metres
SME Small and medium-sized enterprise
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Acronym Definition

SO System operator
SOB Shared order book
SoLR Supplier of last resort
ST Short-term
SWE South-West Europe (electricity region)
TEN-E Trans-European Energy Networks
TEN-T Trans-European Transport Networks
TPA Third-party access
TSO Transmission system operator
TTF Title Transfer Facility (the Dutch gas hub)
uioLI Use It or Lose It
UNC Uniform network code
VAT Value added tax
VTP Virtual trading point
ZEE Zeebrugge-Beach (the Belgian physical interconnection point)
ZTP Zeebrugge Trading Point (the new Belgian gas hub)
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