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Glossary

Cost of the capacity
market (electricity)

A capacity market is usually designed to ensure that the

demand for electricity is met at all times. It remunerate S
generators to invest in new power capacity and keep existing
capacity open. In some Member State s, costs borne by energy
suppliers to participate in this market can be charged in the
electricity price.

Centr al Eastern
Europe (CEE)

This region includes the following Member State s: Bulgaria,
Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovak Republic and Slovenia

Components of the
electricity price

They are classified in five groups: energy component, network
costs, cost of the capacity market, RES levies, and other non
recoverable taxes. Costs of the capacity market are included in
network costs in all those cases where only a limited number of
plants disclosed costs for the capacity market.

Components of the
natural gas price

They are classified in three groups: energy component, network
costs, and other non  -recoverable taxes.

Depreciation and
amortisation

They refer to the annual depreciation and amortisation of assets
related to the production process.

Earnings before
interest and taxes
(EBIT)

They represent the earnings of the companies after paying costs
for production inputs, labour costs and annual depreciation and
amortisation of all assets.

Earnings before
inter est, taxes,
depreciation and
amortisation
(EBITDA)

They represent the earning of the companies after paying costs
for production inputs and labour costs.

Electricity costs

Electricity costs are measured
El ectricity charetomputedas followsWTotal price
paid to purchase electricity I reimbursement i payment for
flexibility schemes + total costs for self -generated electricity
revenues from self -generated electricity sold to the grid + taxes
on self -generation) / ( Total electricity purchased + total self -
generated electricity 1 total self -generated electricity sold to the
grid). Electricity costs inlyingbn
the same formula but using as a denominator the total
production output in tonnes.

in

on

Electricity prices

El ectricity prices are measured
as total price paid to purchase electricity (net of recoverable
taxes, such as VAT) divided by total amount of electricity
purchased. Therefore, electricity prices are net of any
exemption, i.e.  net of taxes and levies that are not paid by
certain categories of energy intensive consumers. For instance,
some energy intensive consumers do not pay RES levies or pay
reduced rates for RES levies.

ex ante

Flexibility schemes
(electrici ty)

They include for instance: i) interruptibility schemes, which
remunerate industrial plants in exchange for the possibility for
the network operator to cut power supply, with a pre -
determined notice, in view of ensuring the stability of the
electrical n etwork; ii) capacity remuneration mechanisms, which
remunerate plants to reduce consumptions in peak time; iii)

10
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ancillary services, which remunerate plants to reduce
consumption on request by the transmission system operator.

Natural gas costs

Naturalgas costs are measured in G/ton
as follows: (Total price paid to purchase natural gas i payment
for flexibility schemes) / Total production output. Natural gas
costs in a4/ MWh are not shown in t

flexibility schemes  are mostly irrelevant in the natural gas
sectors and no significant difference between natural gas prices

Natural gas prices

(see below) in G4/ MWh and natur al
detected.
Natural gas prices are measured in G/ MWh. T

as total price paid to purchase natural gas (net of recoverable
taxes, such as VAT) divided by total amount of natural gas
purchased. Therefore, in principle, natural gas prices are net of

any ex ante exemption ,i.e. netof taxes and levies that are not
paid by certain categories of energy intensive consumers.

However, based on desk research, ex ante exemptions seem to
play a marginal role when it comes to natural gas prices.

Interruptibility
schemes (gas)

They remunerate industrial plants (e.g. by reducing g as tariffs
or providing a down payment) at a regulated rate in exchange

for the possibility for the network operator to cut gas supply,

with a pre -determined notice, in view of ensuring the stability of

the gas supply

Network costs

They are a component  of the electricity (gas) price aiming to
remunerate network operators for the costs to build, maintain
and operate the electricity network (gas network).

North Western
Europe ( NWE)

This region includes the following Member State s: Austria,
Belgium, Denmar Kk, Finland, France, Germany, Ireland,
Luxembourg, the Netherlands, Sweden and the UK.

Other planned
outages

They are interruptions in the supply of electricity or gas that are
not linked to flexibility/interruptibility schemes, but are notified
in advance by the energy supplier.

Planned outages

They are interruptions in the supply of electricity or gas that are
linked to flexibility/interruptibility schemes.

Production costs

They include all the costs (both OPEX, annual depreciation and
amortisation of CAPEX, and other costs) borne by the plant and
directly relating to the production process. Non -operating (e.qg.
interest expenses) and extraordinary cost items are not

included.

Reimbursement
(electricity price)

It isan ex post repayment for part of the billed price of
electricity. It usually relates to one or more specific components

of the price. It is different from exemptions, which instead apply

ex ante . For instance, some plants are reimbursed (totally or
partially) for RES levies; other types of re imbursement include:
compensation for indirect costs of EU Emission Trading System

and repayments for excise taxes on electricity.

Renewable Energy
Sources (RES)
levies (electricity)

They are a component of the electricity price aiming to fund
support sch emes for generation of renewable electricity.

11
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Simple average

It is computed as the sum of the individual observations divided
by the number of observations in the sample.

Southern Europe
(SE)

This region includes the following Member State s: Cyprus,
Gree ce, Italy, Malta, Portugal and Spain.

Typical plant

A typical plant is a plant reflecting the average features of EU
plants operating in a certain sector. In this respect, the main
features of a typical plant are defined on a sector -by -sector
basis. In so me sectors, however, it is not possible to identify

one single typical plant. For instance, in the steel sector the

same production output can be obtained by adopting two very
different production routes (EAF and BOF); or the aluminium
sector includes very  different plants operating at different links
of the value chain (primary, secondary and downstream). In

these cases, typical plant s were identified in  each subsector
and, where possible, separate data on energy prices and costs
are presented for eachtyp e of plant .

Turnover

It refers to revenues generated by normal business activities
(e.g. the sale of goods to customers) and excludes revenues
from non -core activities (e.g. dividend income, profits from
financial investments). In case part of the product ion is
transferred to other plants of the same company (e.g. for
downstream processing), the value of deliveries to the
company's other plants is also included.

Unplanned outages

They are unexpected interruptions in the supply of electricity or
gas.

Weighted average

It is computed as the sum of weights times individual
observations divided by the sum of the weights. A specific
weight is assigned to each individual observation in the sample.

12




Introduction

Introduction

The current report represents the fin al deliverable of the CénfpdsBionedi ti o
and Drivers of Energy Prices and Costs: Case Studies in Selected Energy Intensive Industries 0
(hereinafter fAthe Assignmento).

The Assignment aimed to achieve two main objectives:

1. Providingwell -ground ed, bottom -up evidence of the compositi on and drivers of energy
prices and energy costs faced by industrial operators in EU energy intensive sectors.

2. Assessing the impact of energy prices and costs and of their components on the cost
competitiveness and, where possible, international competitiveness of EU energy
intensive sectors.

I'n I'ine with the Tender Proposal submitted by the Cor
Research Teamdo) and the Technical Specificatiom prepa
Report includes analytical chapters for all sectors covered by the Assignment as well as a

cross - sectoral analysis of data collected at the plant level. More specifically, the remainder is

structured as follows:

1 Chapter 1 details key methodological aspe cts.
1 Chapters 2 to 9 analyse and discuss data collected from plants operating in the
following sectors:
0 Bricks and tiles
Wall and floor tiles
Glass tableware
Packaging glass
Aluminium
Steel
Fertilisers
Refineries.
9 Chapter 10 presents the cross  -sectoral analysis.

O O o0oooo

o

It is worth stressing that the selection of sectors aimed to ensure wide coverage of a broad

range of features of energy intensive industries in the EU. For instance, the study examines
gas-intensive sectors (e.g. bricks and roof tiles and packag ing glass) and electricity intensive
sectors (e.g. primary aluminium and EAF steel); sectors relying on solid fuels, such as coking

coal (e.g. BOF steel) and sectors using crude oil (e.g. refineries); sectors concentrated in a

limited number of Member Stat es (e.g. ceramic tiles and primary aluminium) and
geographically dispersed sectors (e.g. packaging glass, secondary and downstream
aluminium); sectors dominated by large companies (e.g. primary aluminium and glass

tableware) and sectors including more SME (e.g. bricks and roof tiles and ceramic tiles); net
importers (e.g. aluminium and steel), net exporters (e.g. ceramic tiles and glass tableware) ,
and sectors that are relatively less exposed to international competition (e.g. bricks and tiles

and packaging glass) . Further details on the main features of the sectors covered by this
Assignment are provided in Annex A.

Annex B provides a preliminary econometric analysis and decomposition analysis of cross -
sectoral data.

13
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1 Methodology

This Chapter discusses the main methodological aspects related to the collection, validation

and analysis of data provided by EU plants operating in the eight energy intensive  sectors
covered by the EPC Study. It also details the key indicators measured and presented in each

sectoral chapter.

1.1 Data collection

In principle, the analysis of the composition and drivers of energy prices and costs in EU

energy intensive sectors can be performed by adopting either a top -down or a bottom -up
approach. Atop -down approach implies that costs are assessed on the entire sector by using
aggregate data, retrieved from secondary sources. By contrast, a bottom -up approach

requires collectingda ta from a sample of oO6typical déd plants/ comp
bottom -up approach, the analysis is based on disaggregated data, ideally collected at the
plant level. *

As requested by the Technical Specifications and in line with the consolidated methodological
approach adopted in the previous editions of the EPC Study, the current Assignment relies on

a bottom -up approach. Hence, the composition and drivers of energy pr ices and costs are
assessed by collecting primary data from manufacturers based in EU Member State s. More
specifically, data collection was carried out at the plant level; hence, the sampling units  are

expressed interms of  production sites  rather than com panies.

The following items, which are relevant to data collection strategy, are discussed in this
Section of the Study:

Sampling criteria

Sample selection

Data collection techniques
Pilot

Confidentiality

Time span.

E R I E ]

Sampling criteria

Once the bottom -up approach is opted for, to ensure the general validity of the Assignment,
establishing a sample of typical plants 2 for the sectors covered by the case studies becomes
a key factor. In general terms, a good sample reflects the diversity of the companies and
plants within the sector. Against this background, for the purpose of this Assignment, the
following sampling criteria have been considered:

1 Sectors. Due to the differences between sectors in terms of e.g. product range,
production technologies and configu ration of the value chain, data for the Assignment
needed to be collected and analysed (at least) at a NACE 4 -digit level. Therefore, each
sector under analysis is subject to a separate case study. For instance, itis not possible
to aggregate data from pr oducers of ceramic (wall and floor) tiles and bricks and roof
tiles as the energy intensity and consumption of the two ceramics sectors are quite
different.

1 Geographical distribution. Based on the results of the previous editions of the EPC
Study, variatio ns in the magnitude of energy prices and costs can be explained to

1 When not available, company level data can also be appropriately used.

2 A typical plant is expected to reflect the average features of EU plants operating in a certain sector. In this respect,

the main features of a typical plant are defined on a sector -by -sector basis. In some sectors, however, it is not
possible to identify  one single typical plant. For instance, in the steel sector the same production output can be
obtained by adopting two very different production routes (EAF and BOF); or the aluminium sector includes very

different plants operating at different links of t he value chain (primary, secondary and downstream). In these cases,
more than one typical plant was identified in a given sector and, where possible, separate data on energy prices and

costs are presented for each typical plant.

14



Methodo logy

some extent by the plant location. In fact, data are likely to be more homogenous
within a given country. Nonetheless, as the production of several sectors is often
concentrated in a limte d number of Member State s, to ensure the broadest
geographical coverage while respecting confidentiality, data will be aggregated at a
regional level. This prevents disclosing identifiable information on specific plants in

case of too few respondents from a certain Member State . In line with previous
Cumulative Cost Assessments reports published by the Commission, 3 the following
classification to identify regions homogeneously across sectors is adopted:

o North -Western Europe (NWE): Austria, Belgium, Denmark, Finland, France,

Germany, Ireland, Luxembourg, the Netherlands, Sweden, the UK

0 Southern Europe (SE): Cyprus, Greece, Italy, Malta, Portugal, Spain

o Central -Eastern Europe (CEE): Bulgaria, Croatia, Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland , Romania, Slovak Republic, Slovenia.

1 Company features: size/ownership. Although the analysis remains plant -based, company
size/ownership may have an impact on energy prices and costs as well as on overall
production costs and margins, as larger companies may be able to benefit from e.g.
economies of scope, economy of scale, better bargaining power vis-a-vis suppliers. As a
result, samples are divided (where relevant) in two main groups: i) large enterprises; and
ii) small and medium  -sized enterprises (SME)

1 Plant features: configuration of the value chain. The configuration of the value chain is
another important feature to be taken into account. In this respect, it is worth stressing
that, to the extent possible, the Assignment focuses on the same number a nd typology of
activities, i.e. value chain links, in all the sampled plants within a given sector.

I Plant features: capacity. The composition and drivers of energy prices and costs is likely
to be affected by plant capacity. In fact, production capacity u sually affects the energy
intensity of the production process as well as production costs and margins, especially for
homogenous products manufactured in large quantities where economies of scale do
matter.

1 Plant features: production technology/product ra nge. Production technology and product
range are two additional plant features that may be relevant to partition the population of
EU companies into homogenous groups. For instance, steel can be produced by relying on
two main technologies (Basic Oxygen Fu rnace - BOF and Electric Arc Furnace -EAF), which
have profound differences in terms of energy consumption; in the same vein, the
aluminium industry includes players who produce very different products (primary
aluminium, secondary aluminium, semi -finished pr oducts) with different energy
consumption profiles. Therefore, differences in products and production technologies are
taken into account when devising the sampling strategies for specific sectors.

As information about most of these sampling criteria cann ot be retrieved from secondary
sources, the Research Team included ad hoc questions on the sampling criteria in the
questionnaire for data collection. Where relevant, the impact of such criteria on energy prices

and costs is assessed ex post by analysing data collected at the plant level.

Sample selection

Collecting data on the composition and drivers of energy prices and costs required plants to

fill in a very detailed questionnaire, which entailed major efforts by plant staff to retrieve
relevantinformation. The data required, and the complexity of the collection prevented relying

on a statistical representative sample. In fact, a statistically representative sample would

include a too large number of companies (especially in those sectors dominated by SME such

3 See for instance CEPS et al. (2017), Cumulative Cost Assessment of the EU ceramics industry , European
Commission and CEPS et al. (2017), Cumulative Cost Assessment of the EU glass industry , European Commission.
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as ceramic tiles, bricks and tiles and downstream transformation of aluminium) and data
collection might not be feasible.

Against this background, the Research Team applied the o6principle of a propor:t
to set the minimu  m number of plants required to carry out the Assignment. In this respect,

the Better Regulation Toolbox  # endorses the need to respect the principle of a proportionate

analysis and make transparent compromises about data quality, including limiting fieldwor k

to a sample of Member State s or population segments. 5 In the case of this Assignment, the

trade - off between data granularity and population coverage cannot be entirely resolved in

favour of the latter. As acknowl edged by the OECD,rvey§ mdaysei sti ca

expensive and time consuming to administer, both for government and for stakeholders, and

may therefore not be appropri at e -<ocale $ueveys dambprozide[ € ] how
broad indications of the scal e aof Bheredulng ésinmtessareunder i1
then complemented by consulting industry associations and other representative bodies and

validating data, e.g. via secondary sources.

International best practices recommend conducting at least five interviews for each item

under investigation , and then, if necessary, to follow up with additional interviews in case of
discrepancies. 7 While in principle correct, this approach is too reductionist for the task at

hand, which aimed to collect data on energy prices and costs. Expe rience with previous
exercises has shown that the variance of energy prices and cost items is too high to be tackled

with only five data points. In particular, based on experience in previous editions of the EPC

Study and Cumulative Cost Assessments, discr epancies may emerge based on the geographic
region where the plant s operate and the features of each sector. Therefore, a relatively larger
number of observations was required in those sectors characterised by elements of
heterogeneity . Forinstance,thea luminium sector includes players operating at different links

of the value chain (i.e. smelters, refiners/remelters and downstream producers). In the same

vein, the steel sector covers two very different production technologies (i.e. BOF and EAF).

Inlight of the above, data on energy prices and costs wer
plants, selected on the basis of sampling criteria presented above. Nonetheless, the
representativeness of each sample was then assessed ex post by measuring the share of EU

sectoral turnover (or capacity) represented by respondent companies in each sector.

On the grounds of the proposed sampling criteria and composition of the sample, the Research
Team prepared two different lists of companies contacted during the dat a collection phase:

T Amai n ,inclwibgdandomly selected companies from a list of EU firms comprising
members of the relevant EU and national associations. These companies were
contacted for the data collection exercise and requested to provide data at the plant
level.
T A md r r o rincluding onfy plants suggested by the relevant EU industry associations,
based on their availability and willingness to participate in the Assignment. In order to
avoid any bias in the sample selection, the Research Team resorted to this list only in
case the response rate from players included 1in
collecting the required number of data points.

Data collection technigues

The Research Team relied on a mix of surveys via email and phone interviews. More
specifically, the surveys were based on digital questionnaires (MsExcel®) aiming to collect

the bulk of data necessary to perform the Assignment. The Research Team circulated two
different types of questionnaire:

4 Commission Staff Working Paper, Better Regulation Guidelines , SWD(20 17)350.

5 Better Regulation Toolbox complementing Better Regulation Guidelines (SWD(2017)350), at p. 468.
6 OECD (2014), OECD Regulatory Compliance Cost Assessment Guidance , OECD Publishing, p. 35.
7 International SCM Manual , also quoted in the Better Regu Il ation O0Tool b-868.6, at p. 368
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1 A questionnaire to collect primary data from EU sampled plants . This questionnaire
included an introduction clarifying the aim and scope of the Assignment and was
divided in to five sections (general information, electricity, natural gas, other energy
sources ,® key performance indic  ators) covering the different topics relevant to this
Assignment, i.e. energy prices and costs (with a breakdown by price components),
energy supply conditions (e.g. type and duration of the contract, on -site generation,
quality of the service), reimbursem ent, key performance and competitiveness
indicators. The questionnaire also included a question aiming to collect information
about the supporting evidence (e.g. natural gas and electricity bills, balance sheets)
that respondents were willing to share.

1 A questionnaire to collect primary data from plants managed by EU companies and
based in third countries. The questionnaire for the international comparison was a
simplified version of the questionnaire for collecting data from plants based in the EU,
focusi ng only on one year and on selected indicators.

Follow - up interviews on the phone were arranged with a limited number of respondents to

the survey to review and validate data gathered and collect more qualitative evidence useful

to interpret trends in ene rgy prices and costs. 9 Interview guidelines were tailored to the
specific interviewee and circulated via email prior to the interview.

Pilot

Before launching the full  -scale data collection, a  pilot experiment  was carried out in order to
test the questionn aire for collecting plant level data and avoid time and resources being
wasted on an inadequately drafted questionnaire. This activity aimed , inter alia , to ascertain
that:

1 Questions were easily understandable ;
1 Data requested were available at a plant level ;
1 A reasonable amount of time was needed to complete the entire questionnaire

The pilot experiment was conducted on a small sample of companies that reflected:

1 Differences in company dimensions , to account for different availability of skills and
exp ertise as well as of sophisticated accounting systems between large companies and
SME;

1 Different geographic localisation , to account for linguistic bias as well as divergences
in company culture.

The pilot experiment was completed by one plant per sector, with one single exception where
the pilot was completed by the EU sectoral association on behalf of its members.

Confidentiality agreement

Given the sensitiveness of the topics at stake and the information/data to be used, the
Research Team carried out this Assignment in s trict compliance with confidentiality rules and
competition rules  including T but notlimitedto 1 the:

1 Data collection, storage, handling and retention ;
9 Discussions on data and the Assignment ;
1 Presentation of the data to be included in the Assignment ;

8 This section was shared only with plants operating in sectors where sources other than electricity and natural gas
are used.

° Follow -up interviews focused on: i) plants which appeared to be outliers, for data validation p urposes; ii) plants
putting forward additional information (the questionnaire allowed the provision of additional information in each part)

that was not directly covered by the questions included in the questionnaire and had an impact on energy prices and

costs; and iii) plants for which additional information was needed to complete the analysis.
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1 Drafting of the Assignment and its communication.

Against this background, the Research Team signed a confidentiality statement, which was
shared with all respondents to the survey. In a limited num ber of occasions, an ad hoc
confidentiality agreement was drafted by the sampled company and signed by the Research
Team (this option required a longer time, as the process to draft and agree on the relevant

terms took several weeks). At any rate, the  Research Team committedto treat anonymously
any primary data collected in the context of this Assignment and to aggregate and/or
anonymise such data  before being published or circulated. Confidential data will be passed

neither to the Commission nor to an y other third party.

In addition, to preserve data confidentiality, averages are presented only when based on
observations from at least three independent companies. Box plots are presented only when

figures were provided by at least six plants belonging to three independent companies.
Time span
For most of the indicators, the current report presents data over a 10 -year period going from

2008 to 2017. However, in line with the Technical Specifications, whereas data for fertilisers,
glass tableware and pac  kaging glass were collected for the entire period under investigation,

data for aluminium, bricks and roof tiles, refineries, steel and wall and floor tiles (the so -called

6ol d sectors6) were collected only for 201lefaleeadd 2017.
covered up to 2015 by the 2016 EPC Study, time series were completed by relying on the

data that the Research Team collected when performing the previous edition of the Study. 10

In this respect, two caveats are required. First, in the 2016 EPC Study, data for 2009 and

2011 were not <collected; this explains missing data |
Second, in some sectors, the current sample for the period 2008 -2015 may differ from the

sample on which the 2016 EPC Study is based; thi sis due to two main reasons: i) some plants

participating in the 2016 EPC Study did not authorise the use of their data for the present

Assignment ; ii) some plants operating in 6éold sector
Assignment voluntarily ~ also provided data from the period 2008 -2015.

Data cleansing and validation

All questionnaire s received were carefully inspected by the Research Team and prepared for
data processing. First, an internal consistency check was performed. More specifically, the
Research Team checked that:

1 Questionnaires were completed in all relevant parts ;

1 All data related to outputs were in tonnes, all monetary values in euro s, all electricity
and natural gas quantities in MWh. Where data were reported in a different unit, they
were converted ;

The installed production capacity was always higher than annual production outputs ;
The sum of the electricity (natural gas) components was always equal to the total price

paid for electricity (natural gas) ;

1 Average electricity (natur  al gas) prices were in a plausible range. For instance, prices

inthe area ofe.g. 01/MWh or (1,000/MWh were flagged ;

EBIT was always smaller than EBITDA ;

Where KPIs were reported at the company level, company level outputs were also
provided by sampled pl  ants.

E ]

E ]

Data were then compared with available supporting evidence. In this respect, random checks
were performed to ascertain that data provided in the questionnaire were aligned with

10 with regard to the wall and floor tiles sector, time series were completed by relying on energy data collected during

the CEPS et al. (2016) Cumulative Cost Asse ssment of the EU Ceramics Industry. In fact, in the 2016 EPC Study the
production output of the wall and floor tiles sector was expressed in square metres; by contrast, in the current
Assignment and the Cumulative Cost Assessment, the production output is expressed in tonnes, thus ensuring full
comparison with other sectoral data.
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documentary evidence (if any) shared with the Research Team (mainly elect ricity and natural
gas hills).

After these two rounds of checks, the Research Team sent requests for clarification to most

of the respondents, in order to improve the quality of the data received. All requests were
accompanied by short comments explaining the nature of the request and the relevan ce of
the missing/inadequate information for the success of the ECP Study. Phone interviews were

arranged in case the plant contact person asked for some guidance to retrieve the requested

information.

Then, forea ch sector, all data were collated in an MsExcel ® database, thus making it possible
to compar e data provided by different plants and identifying outliers.

1 The Research Team contacted all outlier plants and asked to double check the
information provided. Ba sed on feedback from respondents, the following two
categories of outlier were identified.

0 Plants that are outliers because they are not typical plants. Most of these outliers
were removed from the sample. Nevertheless, this was not the case when, given
th e small number of respondents, removing outliers would have made itimpossible
to show data for a certain sector due to confidentiality reasons.

o0 Plants that are outliers because they are more (or less) efficient than others or
because they struck worse (or better) deals with energy providers. This was
assessed on a case-by-case basis, taking into account the specificities of each
sector. For instance, production output is more homogenous in the packaging glass
sector than in the glass tableware sector, whe re the variance of e.g. energy
intensity, production costs and margins was expected to be larger.

Finally, intermediate findings were presented to all relevant EU sectoral associations 1 in two
ad hoc stakeholder workshops; feedback provided by these assoc iations contributed to the
data validation process.

Production costs and margins

All indicators presented in this report are based on plant level data collected by the Research

Team, unless otherwise specified. The same applies to production costs, turnover and
margins , which are measured on primary data provided by plants responding to the survey.

For this purpose, a section of the questionnaire included a set of relevant questions to be

filled in by the respondent companies. More specifically, the following information was
requested from sampled companies at the plant level:

Quantity produced (e.g. tonnes, or square metres)

Turnover

Total production costs

Depreciation and amortisation

EBITDA

EBIT.

E R I ]

Some companies did not provide the requested information; however, they provided data on
quantity produced at a company level. In this circumstance, the Research Team estimated
production costs and margins per unit of output by relying on company balance sheets and

profit and loss accounts retrieved from the Orbis Europe database. 12 This approach was limited
by the coverage of the database, which does not include the entire population of EU companies
(especiallyin some  Member State s and when it comes to SME). In addition, the approach did

not work wit h conglomerate companies operating in a diverse range of sectors, as it was not
possible to estimate the company performance in the specific sector covered by the
Assignment.

11 Cerame -Unie, Concawe, EDG, Eurofer, European Aluminium, Fertilizers Europe, FEVE, FuelsEurope.

12 For further details see: https://www.bvdinfo.com/en -us/our -products/company -info rmation/international
products/orbis
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All sectoral samples include only plants operating in the entire period under obs ervation ;
resultsmay therefore overestimate profitability indicators and underestimate production costs

(and energy costs), taking into consideration that between 2008 and 2017 a number of

relatively less efficient plants and companies left the market.

In_ternational comparison

In order to perform an international comparison, an estimate of energy prices and costs as

well as production costs and margins incurred by international competitors is required. As

data cannot be directly collected from extra -EU com panies, the Research Team attempted to
collect relevant data via EU companies operating production facilities outside the EU via a
simplified version of the questionnaire completed by plants located in the EU. The response

rate, however, was inadequate and did not allow collected data to be shown due to
confidentiality reasons. The only exception is represented by the bricks and roof tiles and wall
and floor tiles sectors, where the few producers that shared international data provided special

authorisation  to show such data in anonymised form, without aggregation (see below).
Against this background, in the aluminium, fertiliser and steel sectors the international
comparison was performed by relying on data provided by CRU 13 In the remaining sectors,
this a nalysis is missing.

Data agaregation

Once plant -level indicators were calculated, the Research Team measured average values at
the EU and, where possible, regional level:

1 Regional averages were computed by averaging data provided by plants located in a
certain region ;

1 EU averages were computed by averaging data provided by all sampled plants.

Whereas all figures and graphs included in this report present simple averages, tables
underneath each figure/graph show both simple and weighted averages. Different weighing
factors were used for different indicators in order to allow for a meaningful comparison

between simple and weighted averages:

I Total electricity purchased in MWh is the weighting factor for electricity prices and
components of the electricity pric e. This allows testing  of whether larger buyers of
electricity are able to use their bargaining power to obtain quantity discounts and strike
a better deal with their providers; or whether they are partially exempted from paying
some of the components of t he price.

I Total electricity consumed in MWh is the weighting factor for electricity costs in
U/ MWH The logic is the same as above; however, for this indicator it is necessary to
account for the overall consumpti on dMWhatealsot ri ci t
affected by self -generation.

1 Total natural gas purchased in MWh is the weighting factor for natural gas prices and
components of the natural gas price. This allows testing of whether larger buyers of
natural gas are able to use their bargaini ng power to obtain quantity discount and
strike a better deal with their providers; or whether they are partially exempted from
paying some of the components of the price.

1 Total fuel purchased in MWh is the weighting factor for prices of other fuel. This a llows
testing of whether larger buyers of other fuel are able to use their bargaining power
to obtain quantity discount and strike a better deal with their providers.

13 For further details see: https://www.crugroup.com/

“Electricity prices in G/ MWh are defined as foll ows: Tot al pri
purchased. Electricity cos tfolows: ({Totalpridd péd topurchaseletettricitye d & seimbursement

i payment for flexibility schemes + total costs for self -generated electricity T revenuesfromself -generated electricity

sold to the grid + taxes on self -generation)/(Total electricity pur chased + total self -generated electricity i total self -

generated electricity sold to the grid).
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1 Production output in tonnes 15 is the weighting factor for the following variables:

electricity costs i n u/ tonne, electricity i nten
intensity, total gas costs, total gas intensity, other fuel intensity, production costs,

turnover, EBITDA, EBIT. These are al/l vari ables expressed in
therefore, the weighting factor allows testing of whether plants producing larger

quantity of output benefit from economies of scale, thus recording lower costs, higher
energy efficiency and better margins

To preserve confidentiality, averages are presented only when based on observations from at

least three independent companies; boxplot s (see O6data visualisationd be
when data from more than five plants belonging to at least three inde pendent companies are
available.

Data visualisation

Sectoral chapters mainly rely on é6éstandarddé charts (s
etc.) , which are self -explanatory. Ranges are, however, displayed via box plots ( Figure 1).
More specifically, the main box is divided into two parts with a horizontal line, which indicates

the median % of the sample. The upper and lower boundary lines of the box represent the first

and third quartile of the data set, meaning that the box contains 50% of the sample. The
lower border of the box represents the first (lower) quartile of the sample. It separates the

lowest 25% of the data sample from the highest 75%. Correspondingly, the upper border of

the box indicates the third (upper) quartile of the sa mple, thus separating the highest 25%

of data from the lowest 75%. The whiskers below and above the box represent respectively

the minimum %" and maximum *® value of the sample. Values outside this range are considered

outliers and are represented by dots; thi s is a statistical definition of outliers that should not

be confused with the operational definition detailed above. Unless relevant to discuss data

trends, statistical outliers are hidden to limit data disclosure. Finally, the cross in each box

represent s the simple average.

15 This weighting factor makes it possible to provide a more accurate picture of average energy costs, production

costs and margins registered to produce one ton ne of outputin a given sector. In fact, while simple averages attribute

the same weight to each plant, averages weighted by production output attribute the same weight to each tonne

produced. This is the same approach adopted in the Cumulative Cost Assess ments (CCA) of the aluminium, ceramics,

glass and steel industries published by the European Commission. It is worth remarking that it is not advisable to

use the production value as a weighting factor. In fact, the production value depends on two variable s, hamely the

guantity produced in tonnes and the selling price in G/tonne, an
variables would explain the difference between simple and weighted averages.

16 Exclusive median: the median is excluded from th e calculation if N (the number of values in the data) is odd.
17 Smallest data element that is not smaller than the first quartile minus 1.5 times the interquartile range.
18 Largest data element that is not larger than the third quartile plus 1.5 times the interquartile range.
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Figure 1 Example of box plot
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Source: Aut hor sé6 el aborati on

1.2 Indicators

Table 1 lists and defines all the indicators based on primary data that are presented in the
sectoral chapters. Additional definitions to interpret such indicators are provided in the
glossary presented at the beginning of this report.

Table 1 Indicators based on primary data

Variable Definition RECENS
sectors
i  Total price paid to purchase
. electricity/Total electricity purchased
3Ny a/ MWh Al
P The price is net of any ex ante exemption and
recoverable taxes.
Components g/ MWh and
of the 1 Total price paid for each component of the out of total price All
electricity electricity price/Total electricity purchased paid to purchase
price electricity
1  (Total price paid to purchase electricity )
reimbursement i payment for flexibility
. schemes + total costs for self -generated
Electricity L .
; electricity T revenues from self -generated .
costs in L - u/ MWh All
G/ MWh electricity sold to the grid + taxes on self -
generation) / ( Total electricity purchased +
total self -generated electricity i total self -
generated electricity sold to the grid)
1 (Total price paid to purchase electricity i
Electricity reimbursement i payment for flexibility
. schemes + total costs for self -generated .
costs in - . U/ tonnes All
G/ tonne electricity 1 revenues from self -generated
electricity sold to the grid + taxes on self -
generation)/Total production output
1 (Total electricity purchased + total self -
Electricity generated electricity 1 total self -generated
intensity electricity sold to the grid)/ Total TS Al
production output
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Variable

Definition

Relevant
sectors

1 Share of respondents purchasing electricity
via wholesale market, purchase p ower
Type of agreements or energy suppliers
electricity 9 gy supp ' % All
contract Some respondents may resort to a mix of the
above - mentioned options.
Share of respondents purchasing electricity
via contracts of indeterminate duration,
Duration of contractup to  five years or contracts
electricity above five years. % All
contracts
Some respondents may resort to a mix of the
above - mentioned contractual options.
Flexibility . .
e oo
electricity k% pubility
Contlr_1u_|ty o 1  Average number and duration of outages .
electricity : # and minutes All
experienced by respondents
supply
Self - 1  Share of respondents self  -generating (at
generation of P : ger 9 % All
. least part of the required) electricity
electricity
Sl -_g_enerated 1  Share of respondents selling (at least part
electricity sold L % All
of) self -generated electricity  on the market
on the market
1  Total price paid to purchase natural
gas/Total natural gas purchased
Natura | gas G/ Mwh Al
P The price is net of any ex ante exemption and
recoverable taxes.
Components 1  Total price paid for each component of the gu/t o’:‘At\é\tlgl riien @
of the natural natural gas price/ Total natural gas aid to uré)hase All
gas price purchased p P
natural gas
Natural gas 1  (Total price pald_tc_J.purchase natural gas i )
costs payment for flexibility schemes) / Total G/ tonnes All
production output
1  (Total price paid to purchase natural gas 1
payment for flexibility schemes + total
Total gas costs costs for self -produced gas i1 revenues G/tonnes Fertiliser,
9 from self -produced gas sold to the grid + refineries, steel
taxes on self -generation)/ Total production
output
Natural gas 9  Total natural gas purchased / Total MWh/tonnes All
intensity production output
Total gas 1 (Total natural gf:\s purchased + total self - Fariiaa,
intensit produced gas 1 self-produced gas sold to MWh/tonnes refineries. steel
y the grid)/ Total production output ’
1 Share of respondents purchasing natural
Type of 235 vl:gr\évholesale market or energy
natural gas PP ' % All
contract

Some respondents may resort to a mix of the
above -mentioned options.
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Variable

Definition

Relevant
sectors

Share of respondents purchasing electricity
via contracts of indeterminate duration,

Duration of contractup to  five years, contracts above
natural gas five years. % All
contracts
Some respondents may resort to a mix of the
above - mentioned contractual options.
Interruptibility 1 Share of respondents taking part in
schemes for I o % All
flexibility/interruptibility schemes
natural gas
Sty e 1  Average number and duration of outages .
natural gas : # and minutes All
experienced by respondents
supply
Self - . -

. 1  Share of respondents self  -producing (at Fertiliser,
production of : % L
gas least part of the required) gas refineries, steel
Self -
production of 9  Share of respondents selling (at least part o Fertiliser,

% L
gassold on of) self -produced gas on the market refineries, steel
the market
Price of other
fuels (e.g.
solid fuel, 1  Total price paid for other fuels/ Total . Depending on

; ; a/ MWh
crude oil, consumption of other fuels the type of fuel
petroleum
products)

Other fuels
intensity (e.g.
solid fuel, i  Total consumption of other fuels/ Total , Depending on

- . a/ MWh
crude oil, production output the type of fuel
petroleum
products)

The two following  variables are compared:
Electricity 1 For electricity costs see Electricity costs in
costs vs . .

. G/ tonne above G/ tonne alAl
production
costs 1  Production costs: Total production

costs/total production output
The two following variables are compared:
Electricity
costs vs 1 For electricity costs see Electricity costs in
production G/ tonne above
costs net of G/ tonne alAl
depreciation 1  Production costs net of depreciation and
and amortisation: (Total production costs )
amortisation total depreciation and amortisation)/total
production output
The two following variables are compared:
Electricity 1 For electricity costs see Electricity costs in
costs vs G/ tonne above G/ tonne alAl
turnover
9 Turnover: Total turnover/total production

output
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Variable

Definition

Relevant
sectors

The two following variables are compared:
Electricity T For electricity costs see Electricity costs in
costs vs G/ tonne above U/ tonne All
EBITDA
1 EBITDA: Total EBITDA/total production
output
The two following variables are compared:
Electricity 1  For electricity costs see Electricity costs in .
costs vs EBIT U/ t o raboee u/tonne Al
1  EBIT: Total EBIT/total production output
The two following variables are compared:
el s T For natural gas costs see Natural gas costs
costs vs .
. above UG/ tonne alAl
production
costs 1  Production costs: Total production
costs/total production output
The two following variables are compared:
Natural gas
COSts vs 1 For natural gas costs see Natural gas costs
production above
costs net of G/ tonne alAl
depreciation 1 Production costs net of depreciation and
and amortisation: (Total production costs i
amortisation total depreciation and amortisation)/total
production output
The two following variables are compared:
Natural gas 1  For natural gas costs see Natural gas costs
costs vs above G/ tonne a|Al
turnover
1  Turnover: Total turnover/total production
output
The two following variables are compared:
Natural gas 1 For natural gas costs see Natural gas costs
costs vs above G/ tonne All
EBITDA
1  EBITDA: Total EBITDA/total production
output
The two following variables are compared:
Natural gas 1  For natural gas costs see Natural gas costs G/ tonne Al
costs vs EBIT above
1  EBIT: Total EBIT/total production output

Note: for a limited number of plants, production costs, turnover, EBITDA and EBIT are

estimated on Orbis Europe data.
Source: Aut hor sé6 el aboration

In addition to the indicators listed in Table 1, the following indicators based on secondary
sources (e.g. Eurostat SBS, Eurostat PRODCOM, Eurostat COMEXT, reports published by
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sectoral associations) are presented (where avail able) in Annex A detailing the main
characteristics of the sectors under investigation 19.

1 Indicators of structural business conditions including, inter alia , production value and
volumes, number of enterprises, employment size and trends.

1 Indicators of ge ographical distribution within the EU covering, for instance, the
geographical distribution of sold volumes by country and geographical distribution of

major plants.
1 Trade indicators focusing, inter alia , on trade flow and main trade partners.

1% These indicators are summarised in a box at the beginning of each sectoral chapter.
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2 Bricks and roof tiles

Box 1 Highlights T Bricks and roof tiles

In the EU bricks and roof tiles sector, while electricity costs represented on average 7%
of total production costs (simple average) between 2008 and 2017, natural gas
represented on average 21% of total production costs (simple average).

Electricity

1 After recording a growing trend from 2008 to 2012, the electricity prices and
costs (in a4/ MWh) borne by EU bricks and r ¢
2012 and 2017

9 Electricity prices (simple average) rose from less than  GU80/MWh in 2008 to
above 094/MWh in 2012 and then declined to 083/MWh in 2017. At EU level, the
simple average for this indicator exceeded the weighted average (by purchased
electricity). In fact, when looking at the components of the electricity price, it is
apparent that larger consume rs: i) benefitted from stronger bargaining power

when negotiating electricity prices (lower energy component) ; and ii) paid
relatively less for network costs and non -recoverable taxes/levies (excluding RES
levies). Only a few plants relied on the wholesale market to purchase electricity

and they did not necessarily coincide with the largest consumers.

T Average el ectri ci ty c os twerelargely alignédWith electricity prices
i n 0/ MWk very small difference between these two indicators can be
explai ned by the following factors: i) only a few plants participated in flexibility
schemes (and the compensation they received is relatively small compared to
their electricity costs); ii) only about 10% of the plants met part of their
electricity demand via s elf-generation; and iii) whereas 20% of the plants were
reimbursed ex post for part of their electricity price, reimbursements were small
and only given in some years.

1 Atthe EU level, after a peak in 2012, electricity costs (simple average) sharply
declined, from above  0192/MWh in 2012 and 2013 to about 0u75/MWh in 2017
The weighted average (by electricity consumption) for this indicator was lower
than the simple average, confirming better conditions for larger consumers.

Whe n looking at differences between weighted and simple averages for electricity
prices and electricity costs in 0/ MWh, it
generation and ex post reimbursement had a similar impact on both large and

small consumers.

T Electricity cost ¢simplenavetage) o meremsed between 2008 and
2013 from less than U6/tonne to above (7/tonne, and then declined again
(u6/tonne in 2017) . Larger producers experienced lower electricity costs (the
weighted average by production o utput for this indicator was below the simple
average); this result can be explained by a combination of three factors: i) better
bargaining power of larger electricity consumers; ii) relatively lower network

costs and other taxes/levies; and iii) economie s of scale.
9 The overall electricity intensity (simple average) of the bricks and roof tiles
sector increased slightly in the last decade, from 0.07 to 0.08 MWh/tonne . The

weighted average (by production output) for this indicator was constantly below
the simple average, indicating that larger plants were more efficient than smaller
one s when it comes to electricity

Natural gas

9 Natural gas prices and costs peaked in 2013 and then recorded a downwards
trend, dri ven by a decrease (in absolute value) in the energy component of the
gas price.

9 After peaking in 2013 ( 132/MWh), the natural gas price (simple average)
decreased sharply to about 023/MWh in 2017. The EU weighted average (by
purchased gas) was generally below the simple average: larger consumers were
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able to strike better deals with gas suppliers (lower energy component) and paid
lower network costs. Only a few plants relied on the w holesale market
purchase natural gas.  There is no difference in this sector between natural gas

prices and costs in G/ MWh -geperatioh of oaturalegassiso n g

not relevant; ii) whereas 11% of the sampled plants participated in
interrupt ibility schemes, no revenues stemmed from such schemes in the period
under observation.

to

I Natural gas costs (simple average) ranged between G21/tonne in 2008 and

G14/tonne in 2017, with a peak in 2013 ( Gu21/tonne). The EU weighted average
(by production outpu t) for this indicator was below the simple average, indicating
that larger plants incurred lower costs than smaller ones; this may be due to: i)
quantity discount for larger consumers of natural gas; ii) lower network costs;

and iii) economies of scale.

1 The average natural gas intensity (simple average) was quite stable between

2008 and 2017 (ranging between 0.6 MWh/tonne and 0.7 MWh/tonne). The

weighted average is generally below the simple average ; this may indicate that

larger plants are more efficient than smaller ones.

Competitiveness

i Between 2008 and 2017, electricity costs represented on average 7% of t
production costs (simple average), rising from 5% in 2016 to 9% in 2013.

otal

Whereas electricity costs in 0/ 4shapedte end withi

a peak in 2013, production costs decreased after the crisis and then increased
between 2013 and 2016. Production costs dropped between 2016 ( 0115/ton
and 2017 ( u85/tonne); however, this contraction may be affected by changes in

the composition  of the sample.

1 By comparing weighted and simple averages, it is evident that economies
scale pl ay a key rol e, as production cost
were much lower than those experienced by smaller ones

1 Natural gas costs make up a | arger share of total production costs
electricity costs. In the 10 years under analysis, they represented on average
21% of total production costs (simple average), ranging between almost 22% in
2008 and 14% in 2016.

ne)

of
S

than

1 The share of electricity costs rel ative to turnover increased between 2008 and

2013 (from 4% to 7%) and returned to 4% in the last year under observation
Natural gas costs were between 10% (2017) and 20% (2013) of average sectoral

turnover. The weighted average (by production output) for turnover was below

the simple average; this may indicate that larger plants relied on their cost
advantage to apply lower prices

1 With regard to profitability, it is not possible to draw conclusions on the impact
of electricity costs on margins (more detai Is on this point are provided in Annex
B to this Study). EBITDA declined between 2008 and 2015 and then increased

in the last two years. Negative values for EBIT were recorded up to 2015, and
only recently was the negative trend reverted. By contrast, when compared to

margins, electricity costs have been quite stable for the whole period under
observation. On average, to obtain an idea of the importance of natural gas costs

with respect to profit indicators, natural gas costs are higher than EBITDA (simple

average) in all years except for 2016 and 2017; they are higher than EBIT in all

years under observation.

Sample and limitations

I The sample for 2016 and 2017 included 58 plants across the EU, representing

no less than 11% of the total production sold by EU brick s and roof tile s

producers (in value). The sample for previous years included 52 plants,
representing between 7% (in 2008) and over 12% (in 2015) of the total
production value in the EU. About 60% of the sample is composed of plants based
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in th e NWE region, the remaining 40% of plants was equally distributed between
the SE and CEE regions; this sample largely reflected the distribution of
production value across the EU, even if the CEE region is slightly over -
represented compared to the SE region. SME operating in the sector are under -
represented.

1 The sample includes only plants operating in the entire period under observation;
results may therefore overestimate profitability indicators and
underestimate production costs and energy costs , t aking into consideration
that between 2008 and 2017 a number of relatively less efficient plants and
companies left the market.

1 For some indicators, the number of available observations varies between years;

the trends may therefore be affected by changes in the sample size . More
details about the number of observations are provided beneath each figure and
table.

1 Averages for the CEE region cannot be shown for confidentiality reasons.

However, data provided by CEE plants are included in the EU averages.

2.1 Composition of the sample

Sampling strateqy

Dividing EU manufacture rs of bricks and roof tiles (NACE rev.2 23.32) in to homogenous
groups requires considering the following sampling criteria:

1 Geographical distribution
1 Company size/ownership.

First, the sample aims to cover three geographical regions (Southern Europe, Central Eastern
Europe and North -Western Europe) to account for differences in energy prices and costs
generated by the plant location.

Based on Eurostat data, in the manufacturing of clay b uilding materials (NACE rev.2 23.3),
most of the turnover is generated by large companies (above 50%) and medium -sized
companies (35%) . However, according to industry associations, SME may play a role in the
manufacturing of bricks and roof tiles. Therefor e, company size can be considered a relevant
sampling variable.

Plant features are not a relevant variable for the bricks and roof tiles sector. Although the

sector includes very heterogeneous products (in terms of physical composition, dimension,

weight, shape, surface and colour), itis fairly homogenous when it comes to the production
process as well as energy prices and costs. This was confirmed by the previous edition of the

EPC Study, with the sole exception of some minor differences in the energy int ensity of the
production of bricks  vis-a-vis the production of roof tiles.

The configuration of the value chain is quite straightforward and does not entail downstream
processing activities performed by different companies. Nevertheless , there is room for
different levels of vertical integration (e.g. some plants quarry raw materials) that may have

some impact on energy costs.

Against this background and keeping in mind the methodology for the selection of the sample
discussed in Chapter 1, a minimum numbe r of 30 plants  were expected to be surveyed in the
bricks and roof tiles sector ( Table 2).
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Table 2 Minimum number of plants to be surveyed

Bricks and roof tiles

Geographical regions

Southern Europe 5
Central Eastern Europe 5 ®
North -Western Europe 5 5

Total 15 15

Source: Authors' elaboration.

Box 2 Key features of the bricks and roof tile S sector

1 Key statistics pertaining to the bricks and roof tiles sector (NACE 23.32) are
presented as follows :
0 Production value (2015): 06,200 million
o Number of enterprises in absolute value (2015): 1,810
o Top five European bricks and roof tiles producers (2016, prod uction
value ): Germany ( 28%), United Kingdom ( 20%), France ( 16%) , Italy
(10%), and Belgium (7%) .
o0 Intra -EU vs extra -EU trade (2016): intra -EU trade accounts for almost
85% of the total trade value. With regard to international trade, the EU
is a net exporte r of bricks and roof tiles.
0 The main importers of European bricks and roof tiles (2016) are
Switzerland, Russia and Norway.
0 The main exporters to the EU of bricks and roof tiles (2016) are Serbia,
Turkey and China.
1 The bricks and roof tiles sector consists of a roughly equal number of large
producers and regionally settled SME. Plants tend to be spread throughout
Europe, depending on the availability of raw materials and requirements of the
production process, which entails the following phases:

0 Preparation of raw materials
o Shaping
o Drying
o Firing .
1 Across the period under observation, m ost of the plants included in this study
tend to fall in the following ranges (first quartile T third quartile  range ) for the

indicators presented:
o Electricity consumption: 3,500 MWhto 10,400 MWh per year
o0 Electricity intensity: 0 .04 MWh/tonne and 0. 10 MWh/tonne
o Natural gas consumption: 24,500 MWhto 88,000 MWh per year
o0 Natural gas intensity: 0. 31 MWh/tonne and 0.86 MWh/ tonne .
f For additional details pertaining to the
sector information, please refer to Annex A.

Sour ce: Aut horsé el aboration on Eurostat and

Sample statistics

In the context of the current Assignment, the Research Team contacted 98 plants across the
EU: 65 in the NWE region, 15 in the CEE region and 18 in the SE region ( Table 3). The
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questionnaire was eventually completed by 58 plants 20 (nine belonging to SME)?!. For data
validation purposes, 31 plants provided supporting evidence, such as electricity and gas bills.
However, plants based in the CEE region belong to fewer than three independent companies;

therefore, data for this region cannot be presented in this report due to confidentiality
reasons.

Table 3 Plants participating in the survey

Bricks and roof tiles

Geographical regions Questionnaires Number of plants
Plants contacted collected sharing supporting
evidence
Southern Europe 18 11 7
Central - Eastern Europe 15 11 11
North -Western Europe 65 36 13
Total 98 58 31

Source: Aut hor sé6 el aborati on

Between 2014 and 2016, the turnover generated by sampled plants represented no less than

11% of the overall sectoral turnover at the EU level ( Table 4). However, itis  worth stressing
that several plants included in the sample did not disclose their turnover; therefore, the

sample certainly represent s a larger share of the total value of production sold by EU
producers of bricks and roof tiles.

Table 4 Turnover of sampled plants out of total value of production sold by EU
producers (%)

Bricks and
roof tiles

2008 2009 2010 2011 2012 2013 2014 2015

Turnover % 7.1 n.a. 7.3 n.a. 8.9 9.4 11.6 12.5 11.0 n.a.

Number of
plants
disclosing 40 n.a. 44 n.a. a7 48 47 51 41 41
their
turnover

Total
number of
sampled

plants

52 na. 52 na. 52 52 52 52 58 58

Note: PRODCOM values for 2017 are not available.
Sour ce: Aut horso6 el aboration on dat BROPGAOM. ect ed at

It is worth mentioning that, in order to increase the response rate, the Research Team relied
on several mitigation measures, including:

1 Sending several rounds of reminders via email to all contacted companies
9 Calling companies wherever the phone number was available

20 It is worth mentioning that samples for the period 2008 -2015 and for 2016 -2017 are different. More specifically,

for 2008 -2015, the sample includ  es: i) plants not participating in the current Study, which, however, gave their

consent to use data they provided for the 2016 EPC Study; ii) companies patrticipating in both the current and 2016

edition of the EPC Study, which gave their consent to use al so data they provided for the 2016 EPC Study; and iii) a

few companies participating only in the current Study, which voluntarily also provided data for the period 2008 -2015.

21 Due to the small number of observations collected from plants belonging to SME , it is not possible to provide a
separate analysis for energy prices and costs borne by SME.
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1 Inviting additional companies randomly selected via lists available on the websites of
national associations

1 Arranging a webinar to which companies and national associations as well as the
Commission were invited to participate

1 Arranging bilateral meetings with companies to explain how to complete the
questionnaire.

In addition, the Research Team worked in close cooperation with Cerame -Unie (the relevant
sectoral association at the EU level) and with national associations (e.g. Co nfindustria
Ceramica, British Ceramic Confed eration, Hyspalyt, etc.) to build trust across stakeholders.

2.2  Electricity

As shown in Table 5, el ectricity pri cesbomahyEUWicks amd roohtilesi / MWh
producers were characterisedbya ninvertedU -shaped trend inthe period under investigation.

In fact, after increasing between 2008 and 2012, prices and costs of electricity decreased

bet ween 2012 and 2017. With regard to electricity cos
a very small i ncrease was recorded, which is partially due to 2017 electricity prices being

above 2008 prices and partially to an increase in the electricity intensity of the production

process.

Table 5 Electricity: summary table (EU, simple av erages)
Indicator 2009 2010 2011 2013 2014
Electricity prices
( G/ MWh) 79.0 n.a. 82.2 n.a. 94.3 91.7 90.4 90.1 86.3 83.1
Electricity costs
( G/ MWh) 77.8 n.a. 80.8 na. 925 924 89.2 88.4 79.3 75.1
2L EEE GO 5.9 na. 5.4 na. 6.7 7.1 6.9 6.5 6.2 6.0
(u/tonngeg
Electricity
intensity 0.07 n.a. 0.07 n.a. 0.07 0.07 0.07 0.08 0.08 0.08
(MWh/tonne)

Source: Aut horsé el aborati on

Electricity prices

The EU average price (simple average) for electricity paid by bricks and roof tiles
manufacturers  recorded an upward trend between 2008 (less than u80/MWh) and 2012
(above 094/MWh; Figure 2).From 2013 onwards, the prices dropped towards pre -crisis levels
(483/MWh in 2017). At the regional le vel, on average, SE manufacturers of bricks and roof

tiles paid more than NWE manufacturers. In fact, whereas electricity prices for NWE
manufacturers  closely follow the EU average prices in the whole period under observation,

the average energy price paid by SE producers recorded an increasing trend. At EU level, the
simple average for this indicator exceeded the weighted average (by purchased electricity;

Table 6). In fact, when looking at the components of the electricity price (see below), it is

apparen t that larger consumers i) benefitted from stronger bargaining power when
negotiating electricity prices (lower energy component) ; and i) paid relatively less for network
costs and non -recoverable taxes/levies (excluding RES levies). However, this conclusion does
not hold in the SE region.
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Figure 2 El ectricity pr i deBexplotddnd/dittiple averages
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Note: data for the CEE region cannot be shown due to confidentiality reasons; 35
observations in 2008, 39 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observations in 2014, 50 observations in 2015, 58 observations in 2016 and in
2017; data for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 6 El ectricity pr i deSampléandvivightied averages

Region Average 2008 2009 2010 2011 2012 2013 2014

Weighted 68.2 n.a. 75.8 n.a. 80.5 82.9 84.7 86.6 76.0 72.3

NWE
Simple 72.8 n.a. 814 n.a. 85.5 85.2 85.6 85.9 78.0 74.7
Weighted 100.4 n.a. 96.6 n.a. 130.1 129.1 123.8 121.1 121.3 117.1

SE
Simple 95.0 n.a. 94.6 n.a. 130.9 1235 1185 125.7 128.8 123.3
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE
Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 76.1 n.a. 77.8 n.a. 85.7 86.4 86.2 85.6 78.3 75.6

EU
Simple 79.0 n.a. 82.2 n.a. 94.3 91.7 90.4 90.1 86.3 83.1

Note: weighting factor: electricity purchased; 35 observations in 2008, 39 observations in
2010, 44 observations in 2012, 50 observations in 2013, 52 observations in 2014, 50
observations in 2015, 58 observations in 2016 and in 2017.
Source: Aut horsé el aboration

33



Bricks and roof tiles

Components of the electricity price 22

The price of electricity is split into five components:

9 Electricity supply

1 Network costs

1 Cost of the capacity market

1 Renewable levies

1 Other non -recoverable taxes/levies (excluding VAT).

Not all plants provided a split per component of electricity prices; however, in some cases,
the Research Team was able to estimatethes  plit of components based on the electricity bills

provided by the respondents. Network costs here include also the capacity market component,
which was explicitly reported only by 11 plants.
Figure 3 and Figure 4 show the breakdown of components at the EU level. About 50% of the

electricity price is due to the energy costs. In this respect, whereas the electricity component
recorded a decreasing trend as of 2012, network costs (including market capacity costs) went

from about 20% of the price in 2008 to 30% in 2017. Both non -recoverable taxes and RES
fluctuated across the years under examination and decreased in the last two years.

Figure 3 Components of the electricity price ( 0/ MWh , E Simple averages
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B Average of Electricity other non-recoverable taxes/levies
B Average of Electricity RES levies
m Average of Electricity network+capacity component

Average of Electricity energy component

Note: 13 observations in 2 008, 20 observations in 2010, 24 observations in 2012, 23
observations in 2013, 25 observations in 2014, 24 observations in 2015, 43 observations in
2016 and 44 observations in 201; data for 2009 and 2011 are not available.
Source: Aut hors6 el aboration

22 The sum of the electricity bill components does not necessarily add up to the total electricity price mentioned
before, as there might be plants that did not provide a breakdown of the electricity bill components while still
providing the total electricit y price.
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Figure 4 Components of the electricity price (%, EU) 1 Simple averages
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Note: 13 observations in 2008, 20 observations in 2010, 24 observations in 2012, 23
observations in 2013, 25 observations in 2014, 24 observations in 2015, 43 observations in
2016 and 44 observations in 2017; data for 2009 and 2011 are not available.
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Source: Aut hor sé6 el aborati on

The trend is broadly confirmed by looking at the weighted averages presented in the tables

below. Interestingly, as regards the impac t of regulated components on the electricity price s,
it is evident that the costs borne by SE bricks and roof tiles producers are higher than those

incurred by NWE producers, especially in recent years.

Table 7 Components of the ele ctricity price : ener gy componenti Simplé MWh)
and weighted averages

Reglo Average 0[0]¢ 0[0]° 010 0 0 0 014 0 016 0

Weighted 55.7 n.a. 56.6 n.a. 57.9 57.0 57.5 50.1 435 39.3

NWE Simple 57.9 n.a. 57.7 n.a. 57.3 55.3 56.4 477 43.8 41.1

Weighted 45.2 n.a. 50.9 n.a. 64.6 61.0 68.1 65.5 57.0 54.6

SE Simple 441 n.a. 52.6 n.a. 65.3 60.8 66.9 64.0 55.7 55.5

Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

Weighted 49.2 n.a. 48.8 n.a. 54.8 53.8 53.7 48.0 42.9 39.9

= Simple 50.3 n.a. 50.1 n.a. 54.7 53.7 54.1 48.5 44.8 42.9

Note: weighting factor: electricity purchased; 13 observations in 2008, 20 observations in

2010, 24 observations in 2012, 23 observations in 2013, 25 observations in 2014, 24

observations in 2015, 43 observations in 2016 and 44 observations in 2017.
Source: Aut hor sé6 el aboration
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Table 8 Components of the electricity price : network + capacity component
( a/ MWhi) Simple and weighted averages

2011 2012

Weighted 13.6 n.a. 19.5 n.a. 20.6 20.3 223 22.6 22.6 21.4

NWE Simple 14.8 n.a. 24.7 n.a. 26.6 23.0 23.3 23.7 23.1 223

Weighted 9.1 n.a. 9.1 n.a. 17.4 23.4 17.5 20.2 56.7 54.0

SE Simple 8.8 n.a. 9.1 n.a. 18.7 25.1 19.0 20.6 64.3 59.3

Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

Weighted 18.2 n.a. 17.8 n.a. 21.0 22.8 22.6 22.8 25.8 24.8

£V Simple 19.0 n.a. 20.4 n.a. 24.2 245 23.1 23.2 31.4 29.8
Note: weighting factor: electricity purchased; 13 observations in 2008, 20 observations in

2010, 24 observations in 2012, 23 observations in 2013, 25 observations in 2014, 24
observations in 2015, 43 observations in 2016 and 44 observations in 2017.

Source: Aut horsdé el aboration

Table 9 Components of the electricity price : RES | evi es i( SimiNeVamg

weighted averages

Region Average \ 2009 2010 2012

Weighted 7.2 n.a. 8.8 n.a. 135 10.6 12.3 14.0 11.4 115

NWE Simple 6.4 n.a. 7.5 n.a. 11.4 8.2 9.2 10.7 11.3 11.4
Weighted 38.1 n.a. 31.3 n.a. 345 35.5 32.8 28.4 5.1 5.3

SE Simple 37.1 n.a. 29.2 n.a. 30.7 323 32.8 31.8 6.4 57
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 15.4 n.a. 12.5 n.a. 14.0 13.1 12.6 12.7 9.1 9.3

=V Simple 12.9 n.a. 10.9 n.a. 13.8 13.3 135 14.1 9.0 9.0

Note: weighting factor: electricity purchased; 13 observations in 2008, 20 observations in

2010, 24 observations in 2012, 23 observations in 2013, 25 observations in 2014, 24
observations in 2015, 43 observa tions in 2016 and 44 observations in 2017.
Source: Aut horsé el aboration

Table 10 Components of the electricity price : Other non -recoverable taxes/levies
( a/ MWhi) Simple and weighted averages

Region Average 2008 2009 ‘ 2010 ‘ 2011 ‘ 2012
Weighted 8.8 n.a. 5.1 n.a. 6.6 7.6 7.0 7.6 6.1 5.5
NWE
Simple 9.4 n.a. 6.7 n.a. 8.2 11.3 8.8 9.1 7.0 6.1
Weighted 155 n.a. 134 n.a. 155 15.3 135 11.6 Bi5) 5.7
SE Simple 151 n.a. 12.8 n.a. 144 141 134 13.0 6.8 6.1
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 7.2 n.a. 5.7 n.a. 6.4 6.9 6.1 6.2 5.4 5.3
=V Simple 6.9 n.a. 6.3 n.a. 7.3 9.4 7.7 8.1 6.4 5.9

Note: weighting factor: electricity purchased; 13 observations in 2008, 20 observations in
2010, 24 observations in 2012, 23 observations in 2013, 25 observations in 2014, 24
observations in 2015, 43 observations in 2016 and 44 observations in 2017.
Source: Aut hors6é6 el aboration
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Electricity costs

Average electricity costs in G/ MWh are | argel®A align
few plants in the three regions are self -generating electricity (11% of the sampled plants);

12 of the sampled plants were reimbursed by national authorities for part of the RES costs
(reimbursements were small and only given in some years) . Figure 5 shows the trend from
2008 to 2017: after a peak in 2012, costs diminished and went back to 2008 levels. At the
EU level, after a  peak in 2012, electricity costs sharply declined, from almost 092/MWh in
2012 toabout U75/MWhin2017. At the regional level, NWE manufacturers spend on average

less than their peers in the SE region do. Weighted averages, as for electricity prices, are

below simple averages, suggesting that larger consumers are able to strike better deals for

electricity inputs.  Self-generating electricity plants tend to have higher electricity prices (as

they buy less electricity than other plants); however, their elect ricity costs appear to be
aligned with (or lower than) other plants, especially if they sell electricity to the grid. When
looking at differences between weighted and simple averages for electricity prices and
electricity costs i n (/ttMHlity schemesjsslf a-{geeratienrand tehpast
reimbursement had a similar impact on both large and small consumers.

Figure 5 El ectricity c osi Boxplais/an\simple averages
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Note: data for the CEE region cannot be shown due to confidentiality reasons. 35

observations in 2008, 39 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observations in 2014, 50 observations in 2015, 58 observations in 2016 and 58
observations in 2017; data for 2009 a nd 2011 are not available.
Source: Aut horsé el aboration

Table 11 El ectri ci ty c osit Simple@aidM&idhted averages

Region Average 2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012 2013 2014
Weighted 68.2 n.a. 75.8 n.a. 80.2 80.2 82.2 83.9 70.8 67.2
NWE
Simple 72.8 n.a. 81.4 n.a. 85.3 83.0 83.6 83.8 72.8 69.7
SE Weighted 89.0 n.a. 84.8 n.a. 116.8 119.9 114.7 115.5 99.9 93.1
B Electricity prices in G/ MWh are defined as foll ows: Tot al pri
purchased. Electricity costs in 04/ MWh are defined 4 geinfbwderhentws: ( Tot
i paymentfor flexibility schemes + total costs for self -generated electricity T revenuesfromself -generated electricity
sold to the grid + taxes on self -generation)/ (Total electricity purchased + total self -generated electricity T total self -

generated electricity sol  d to the grid).
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Average ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012
Simple 89.7 n.a. 89.2 n.a. 123.6 134.2 118.5 123.4 109.2 97.8
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 74.5 n.a. 76.2 n.a. 85.1 84.7 84.3 84.1 74.0 70.9
=V Simple 77.8 n.a. 80.8 n.a. 92.5 92.4 89.2 88.4 79.3 75.1
Note: weighting factor: total electricity consumption; 35 observations in 2008, 39

observations in 2010, 44 observations in 2012, 50 observations in 2013, 52 observations in
2014, 50 observations in 2015, 58 observations in 2016 and 58 observations in 2017.

Source: Aut horsdé el aborati on
Figure 6 El ectri ci ty c os ti sSBox(potsdandsimple averages
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Note: data for the CEE region cannot be shown due to confidentiality reasons; 19
observations in 2008, 24 observations in 2010, 29 observations in 2012, 31 observations in
2013, 38 observations in 2014, 35 observations in 2015, 58 observations in 2016 and 58
observations in 2017; data for 2009 and 2011 are not available.

Source: Aut hor sé6 el aboration

Table 12. El ectri ci ty cep$ Simpleaddweightechaverages

Region Average 2008 2009 2010 2011 2012

Weighted 4.7 n.a. 5.8 n.a. 5.7 5.5 5.4 5.5 5.5 5.3

NWE
Simple 5.7 n.a. 6.9 n.a. 7.0 6.6 7.0 7.0 6.4 6.2
Weighted 4.7 n.a. 4.7 n.a. 6.6 6.6 6.4 7.1 6.5 6.0
SE Simple 6.3 n.a. 5.5 n.a. 8.6 10.2 8.9 7.8 7.7 7.2
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 4.7 n.a. 4.5 n.a. 5.4 5.3 5.1 5.1 5.0 4.8
=V Simple 5.9 n.a. 5.4 n.a. 6.7 7.1 6.9 6.5 6.2 6.0

Note: weighting factor: production output; 19 observations in 2008, 24 observations in

2010, 29 observations in 2012, 31 observations in 2013, 38 observations in 2014, 35

observations in 2015, 58 observations in 2016 and 58 observations in 2017.
Source: Aut hors6 el aboration

38



Bricks and roof tiles

Electricity intensity

As shown in Figure 7, the overall electricity intensity of the bricks and roof tiles sector slightly

increased in the last decade , from 0.0 7 to 0.0 8 MWh/tonne (simple average ; see below
dhatural gas intensity 0 for further details on factors affecting the energy efficiency of the
production process ). No significant difference can be identified between NWE and SE plants
However, the large variety of ou  tput produced by bricks and roof tiles manufacturers affects

the variance of the energy intensity of the sector. In fact, the sampled plants produce more

than four types of product, including building blocks, roof tiles, flooring blocks and other clay

buil ding products, which require different levels of electricity intensity. Weighted averages

are constantly below simple averages, thus indicating that larger plants are more efficient

than smaller one s when it comes to electricity

Figure 7 Electricity intensity (MWh/tonne) i Box plots and simple averages
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B 0.06 |2 al x = =
verage . . — —
0.04
0.02 -
0
2008 2010 2012 2013 2014 2015 2016 2017
Note: data for the CEE region cannot be shown due to confidentiality reasons ; 35

observations in 2008, 39 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observations in 2014, 50 observations in 2015, 58 observations in 2016 and 58
observations in 2017; data for 2009 and 2011 are not available.

Source: Aut horsé el aborati on

Table 13 Electricity intensity (MWh/tonne) I Simple and wei  ghted averages
Region Average 2008 ‘ 2009 ‘ 2010 2011 2012 2013 2014
Weighted 0.05 n.a. 0.06 n.a. 0.06 0.07 0.07 0.07 0.08 0.08
NWE Simple 0.06 n.a. 0.07 n.a. 0.07 0.07 0.08 0.08 0.09 0.09
Weighted 0.05 n.a. 0.06 n.a. 0.06 0.05 0.05 0.06 0.06 0.06
SE Simple 0.07 n.a. 0.07 n.a. 0.07 0.08 0.08 0.10 0.07 0.07
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 0.05 n.a. 0.06 n.a. 0.06 0.06 0.06 0.06 0.07 0.07
=V Simple 0.07 n.a. 0.07 n.a. 0.07 0.07 0.07 0.08 0.08 0.08

Note: weighting factor: production output; 35 observations in 2008, 39 observations in
2010, 44 observations in 2012, 50 observations in 2013, 52 observations in 2014, 58
observations in 2016 and 58 observations in 2017.

Source: Aut horsé el aborati on
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Additional information

As illustrated in  Table 14, most of the surveyed plants (93%) purchase their electricity from

one or more energy suppliers. Some plants rely on a mixed supply strategy, where the larger

share of electricity is provided by a supplier, and a smaller part is taken directly from

generators v ia PPAs. Most of the plants directly purchasing electricity from the wholesale

market are based in the NWE region and they did not necessarily coincide with the largest
consumers . The large majority of plants have a contract of up to five years, whereas ab out
10% of the surveyed plants areon contract s ofindeterminate  duration , automatically renewed
each year.

Table 14 . Electricity contract type

EU Electricity Contract Type Breakdown
Contract type No. of plants % of plants
PPA 4 %
Provider 54 93%
Wholesale 4 7%

Note: 58 observations.
Source: Aut hor sé6 el aboration

About 11% of the sampled plants are currently self -producing electricity. Solar panels and
combined heat and power (CHP) account for almost 90% of self -generation, whereas gas
turbines are used by about 11% of the plants. Among the plants that are self -generating

electricity, six sell it to the grid.

Figure 8 Electricity self  -generation

Total Plants = Self Generating
Share within self -generating

89%

Gas
= CHP
= Solar PV

»

Source: Aut hor sé6 el aborati on

Four plants participated in flexibility schemes in at least one year of the timespan covered by
the study. With regard to the continuity of the electricity supply, Table 15 illustrates the
number of outages reported by bricks and roof tiles producers across the EU. Unplanned

outa ges seem to occur more frequently than planned outages, and their duration is usually

longer.
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Table 15 Electricity outages

Planned outages Other planned outages Unplanned outages
Average Average Average
Total number duration in Total number duration in Total number duration in
minutes minutes minutes
2015 4 63 5 150 78 206
2016 65 118 7 200 84 126
2017 9 63 4 150 105 290

Note: Planned outages are linked to flexibility schemes; other planned outages are not
linked to flexibility schemes, but notified in advance by the energy supplier; unplanned
outages are not notified.
Source: Aut horsé6 el aboration

2.3 Natural gas

Natural gas is a key energy carrier in the bricks and roof tiles sector and has an impact on its

cost competit iveness. The main indicators regarding natural gas are summarised in Table 16.
Both natural gas prices and costs fluctuat ed between 2008 and 2017; prices and costs peaked

in 2013 at 031.6/MWh and U21l/tonne respectively, then decreased to 022.9/MWh and
G14. 4/tonne in the last year under observation. The latest downward trend is mainly due to

a decrease in the energy component of the gas price . The trend of the natural gas intensity
of the production process shows a U -shaped trend inthe 10 years under observation.
Table 16 Natural gas: summary t able (EU, simple averages )
Indicator 2009 2010 2011 2012 2013 2014
Natural gas
prices 28.2 n.a. 26.8 n.a. 31.1 31.8 31.6 29.6 25.1 229
( G/ MWh)

Natural gas costs

. 20.7 n.a. 17.8 n.a. 20.1 21.0 20.9 18.7 15.7 14.4
(G/ tonn¢dg
Natural gas
intensity 0.69 n.a. 0.62 n.a. 0.64 0.63 0.64 0.63 0.64 0.65
(MWh/tonne)

Source: Aut hor sé6 el aboration

Natural gas prices

The trend of natural gas prices is very similar to the one recorded for electricity; in fact, after

a peak in gas prices in 2013 ( 031.8/MWh), a significant decrease was recorded (prices were
ataround 023/MWh in 2017).  Figure 9 illustrates the regional breakdown of gas prices. It is
apparent that, on average, the price paid by the SE manufacturers is higher than the one paid

by the NWE competitors in all the years under investigation. EU weighted averages are
generally below sim  ple averages, indicating that larger plants  are able to strike better deals
with gas suppliers ( Table 17) and pa y lower network costs (see below) . There is no difference
in this sector bet ween natural gas ©prices and- costs
generation of natural gas is not relevant; ii) whereas 11% of the sampled plants participated

in interruptibility schemes, no revenues stemmed from such schemes in the period under
observation.
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Figure 9 Nat ur al gas pr i c & Box(plots addsimple averages
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Note: data for the CEE region cannot be shown due to confidentiality reasons; 35
observations in 2008, 40 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observations in 2014, 50 observations in 2015, 58 observations in 2016 and 58
observations in 2017; data for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 17 Nat ur al gas pr i c é& sSimplélandiwighted averages

Region Average 2009 ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2014 2015
Weighted 28.6 n.a. 26.4 n.a. 29.4 30.1 30.2 28.9 24.4 215
NWE Simple 28.8 n.a. 26.6 n.a. 30.1 30.9 30.8 29.1 247 221
Weighted 29.1 n.a. 315 n.a. 35.9 36.4 35.9 33.0 28.7 25.5
SE Simple 28.8 n.a. 31.2 n.a. 375 39.0 38.0 36.4 29.2 26.3
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 28.3 n.a. 26.5 n.a. 29.9 30.3 30.3 28.4 24.3 21.9
=V Simple 28.2 n.a. 26.8 n.a. 31.1 31.8 31.6 29.6 25.1 22.9
Note: weighting factor: natural gas purchased; 35 observations in 2008, 40 observations in
2010, 44 observations in 2012, 50 observations in 2013, 52 observations in 2014, 50
observations in 2015, 58 observations in 2016 and 58 observations in 2017.
Source: Aut horsdé el aboration
Components of the natural gas price %

The price of natural  gas is split into three components:

1 Energy component
1 Network costs
9 Other non -recoverable taxes/levies.

2 The sum of the natural gas bill components does not necessarily add up to the total natural gas price mentioned
before, as there might be plants that did not provide a breakdown of the natural gas bill components while still
providing the  total natural gas price.
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Not all plant s provided a split per component of natural gas prices; however, in some cases,
the Research Team was able to estimate the split of components based on the natural gas
bills provided by the respondents.

The breakdown of the natural gas price is shown in Figure 10. The reduction in the energy
component determined the overall reduction of natural gas prices in the EU. Also, other non -
recoverable taxes and levies underwent a contraction over the period under observation;
however, they represent a marginal share of the natural gas  price . Interestingly, network
costs doubled between 2008 and 2017 (from 01.8/MWh to 13.8/MWh), representing almost
15% of the price in 2017. It is worth noting that regulatory components play a limited role in

the natural gas price when compared to the electricity price . However, a similar path can be

identified, as both energy carriers recorded an increase in the regulated part of the price .
Figure 10 Components of the natural gas price ( 4G/ MWh , iE Simple averages
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m Average of Natural gas network component

Average of Natural gas energy component

Note: 12 observations in 2008, 22 observations in 2010, 23 observations in 2012, 24
observations in 2013, 26 observations in 2014, 24 observations in 2015, 40 observations in
2016 and 41 observations in 2017; data for 2009 and 2011 are not available.
Source: Aut hors6 el aboration
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Figure 11 Components of the natural gas price (%, EU) T Simple averages

100%
-~ H W H B B EEB
80%
70%
60%
50%
40%
30%
20%
10%
0%
2008 2010 2012 2013 2014 2015 2016 2017

m Average of Natural gas other non-recoverable taxes/levies
H Average of Natural gas network component

Average of Natural gas energy component

Note: 12 observations in 2008, 22 observations in 2010, 23 observations in 2012, 24
observationsin 2013, 26 observations in 2014, 24 observations in 2015, 40 observations in
2016 and 41 observations in 2017; data for 2009 and 2011 are not available.

Source: Aut horsé6 el aboration

Apart from a  few exceptions, simple averages of energy and network compone nts tend to
exceed weighted averages ( Table 18 and Table 19). By contrast, for non  -recoverable taxes,
simple averages are below weighted averages. This is plausible, as the bargaining power of

larger consumers is expected to have limited impact on the amou nt of tax paid. The analysis
at regional level shows slight differences between NWE and SE regions. Network costs in the

SE region are almost double those in the NWE region in all years under observation. This
partially explains the higher prices of gas pa id by SE plants.

Table 18 Components of the natural gas price : ener gy component Single MWh)
and weighted averages

Region Average 2008 2009 2010 2011 2012

Weighted 28.8 n.a. 27.0 n.a. 26.2 26.3 26.8 259 22.1 19.9

NWE Simple 29.0 n.a. 26.1 n.a. 26.7 27.3 27.0 25.6 21.8 20.1
Weighted 26.6 n.a. 28.7 n.a. 32.0 32.2 30.4 28.5 23.7 19.9

SE Simple 26.4 n.a. 28.2 n.a. 323 321 30.3 28.7 234 20.0

Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 27.1 n.a. 26.2 n.a. 27.7 27.7 27.3 25.6 215 19.7

=V Simple 275 n.a. 25.8 n.a. 284 28.6 27.7 25.6 21.6 19.8

Note: weighting factor: natural gas purchased; 12  observations in 2008, 22 observations in

2010, 23 observations in 2012, 24 observations in 2013, 26 observations in 2014, 24
observations in 2015, 40 observations in 2016 and 41 observations in 2017.

Source: Aut hor sé el aborati on
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Table 19 Components of the natural gas price : net work componenti
Simple and weighted averages

Region Average 2009 2010 ‘ 2011 ‘ 2012
Weighted 0.8 n.a. 1.3 n.a. 1.7 15 1.8 1.8 2.7 2.4
NWE
Simple 0.8 n.a. 2.2 n.a. 2.6 2.3 2.5 25 3.6 3.2
Weighted 2.0 n.a. 2.3 n.a. 2.7 2.7 3.0 2.7 4.7 4.7
SE
Simple 2.2 n.a. 2.6 n.a. 3.1 34 3.7 35 55 5.3
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE
Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 2.0 n.a. 23 n.a. 2.3 2.2 2.3 2.3 3.2 3.0
EU
Simple 1.8 n.a. 2.7 n.a. 2.9 2.8 3.1 3.0 4.1 3.8
Note: weighting factor: natural gas purchased; 12 observations in 2008, 22 observations in
2010, 23 observations in 2012, 24 observations in 2013, 26 observations in 2014, 24
observations in 2015, 40 observations in 2016 and 41 observations in 2017; data for 2009
and 2011 are not availab  le.
Source: Aut horsdé el aboration
Table 20 Components of the natural gas price : Other non -recoverable taxes/levies

( a4/ MWhi) Simple and weighted averages

Region Average 2009 2010 ‘ 2011 ‘ 2012
Weighted 3.3 n.a. 1.8 n.a. 1.7 2.1 1.8 1.9 11 1.0
NWE
Simple 3.4 n.a. 1.6 n.a. 17 2.2 1.9 2.0 1.0 0.7
Weighted 0.5 n.a. 0.5 n.a. 0.5 0.7 0.6 0.7 0.6 0.5
SE Simple 0.5 n.a. 0.4 n.a. 0.5 0.7 0.6 0.7 0.6 0.6
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 1.2 n.a. 1.0 n.a. 1.1 1.4 1.2 1.3 0.8 0.8
=V Simple 14 n.a. 0.9 n.a. 1.0 13 1.2 1.3 0.8 0.6
Note: weighting factor: natural gas purchased;12 observations in 2008, 22 observations in

2010, 23 observations in 2012, 24 observations in 2013, 26 observations in 2014, 24
observations in 2015, 40 observations in 2016 and 41 observations in 2017.

Source: Aut horsé el aborati on

Natural gas costs

On average, EU manufacturers of bricks and roof tiles faced natural gas costs of between
020.7/tonne in 2008 and U14.4/tonnein 2017 (  Figure 12). The simple average of natural gas
cost s for EU bricks and roof tiles producers fluctuat ed over the last 10 yea rs. Costs peaked in
2013 at 021/tonne and went down to 014.4/tonne in 2017. The trend is aligned with gas
prices (see Figure 9 above). However, the variance of such indicator s appears to be high due
to the diversity of outputs produced by the sampled plant s. With regard to regional values,
interestingly, NWE manufacturers faced higher costs than SE counterparts, despite lower

prices recorded in the region; this is mainly due to the higher natural gas intensity of
manufacturers based in the NWE region. When looking at weighted averages ( Table 21), the
figures suggest that larger plants incur lower costs than smaller ones; this may be due to i)
quantity discount for larger consumers of natural gas (see dnatural gas prices 0 above) ; ii)
lower network costs (see @rice components 0 above) ; and iii) economies of scale allowing

larger plants to be more efficient than smaller ones (see dhatural gasintensity 6and dgroduction
costs dbelow) .
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Figure 12 Nat ur al gas <cost 3§ Béxplots amdhsimple averages
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Note: data for the CEE region cannot be shown due to confidentiality reasons; 35
observations in 2008, 39 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observations in 2014, 58 observations in 2016 and 58 observations in 2017; data

for 2009 and 2011 are not available.

Source: Aut horsdé el aborati on

Table 21 Nat ur al gas cost $§ Sinpleandweightell averages

Region Average 2008 2010 2011 2012

Weighted 22.7 n.a. 21.6 n.a. 184 184 16.1 16.8 15.1 13.2
NWE Simple 25.1 n.a. 235 n.a. 23.2 23.0 22.0 21.8 175 15.8
Weighted 14.4 n.a. 15.7 n.a. 16.1 16.2 16.3 15.0 12.6 10.8
SE Simple 17.5 n.a. 16.9 n.a. 21.0 24.7 25.0 17.9 14.5 13.3
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 17.4 n.a. 15.8 n.a. 16.1 16.0 14.9 145 125 11.2
=Y Simple 20.7 n.a. 17.8 n.a. 20.1 21.0 20.9 18.7 15.7 14.4

Note: weighting factor: production output; 35 observations in 2008, 39 observations in

2010, 44 observations in 2012, 50 observations in 2013, 52 observations in 2014, 58
observations in 2016 and 58 observations in 2017.

Source: Aut hor sé el aborati on

Natural gas intensity

Figure 13 illustrates that , at EU level, the average intensity of natural gas was quite stable
between 2008 and 2017 (  ranging between 0.6 MWh/tonne and 0.7 MWh/tonne ). In fact, the
energy efficiency of the production process was affected by two opposing factors that
neutralise d each other. On the one hand, bricks and tiles producers introduced technological
improvements leading to higher energy efficiency and lower natu ral gas intensity; on the
other hand, the fallin demand generated by the economic crisis led to a reduction of the kiln

utilisation rate, with negative impact s on energy efficiency and higher natural gas intensity.

The NWE region has, on average, a higher natural gas intensity than the SE region , Which
explains higher regional natur al gas costs in 0a/tonn
a/ MWh . Wei ghted average nawantrfeolhh @6aMWh/iome e ms2008 itoe s
0.5 MWh/tonne in 2017 , thus po inting at efficiency gains achieved by larger plants . The
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weighted average is generally below the simple average
Similarly,

are more efficient than smaller ones.
variance i n the sampled companies is due to some heterogeneity in production output. In
fact, this sector
relatively more MWh per tonne produced.

Figure 13 Natural gas intensity (MWh/tonne)
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Note: data for the CEE region cannot be shown due to confidentiality reasons; 35
observations in 2008, 39 observations in 2010, 44 observations in 2012, 50 observations in
2013, 52 observ ations in 2014, 58 observations in 2016 and 58 observations in 2017; data
for 2009 and 2011 are not available.

Table 22 Natural gas intensity (MWh/tonne)

Source: Aut hor s 6

el

aborati

on

Box plots and simple averages

i Simple and weighted averages

also includes high -intensity products such as clay pipes, which require

2017

, which may indicate that larger plants
electricity intensity, the large

Region Average ‘ 2009 2010 2013 2014

Weighted 0.75 n.a. 0.70 n.a. 0.63 0.61 0.53 0.58 0.62 0.61

NWE Simple 0.81 n.a. 0.75 n.a. 0.77 0.73 0.73 0.75 0.74 0.74
Weighted 0.49 n.a. 0.50 n.a. 0.46 0.45 0.46 0.46 0.44 0.43

SE Simple 0.61 n.a. 0.55 n.a. 0.56 0.60 0.62 0.49 0.50 0.50
Weighted Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.

CEE Simple Conf. n.a. Conf. n.a. Conf. Conf. Conf. Conf. Conf. Conf.
Weighted 0.58 n.a. 0.56 n.a. 0.54 0.53 0.49 0.51 0.52 0.51

= Simple 0.69 n.a. 0.62 n.a. 0.64 0.63 0.64 0.63 0.64 0.65

Note: 35 observations in 2008, 39 observations in 2010, 44 observations in 2012, 50

Additional information

observations in 2013, 52 observations in 2014, 58 observations in 2016 and 58
observations in 2017.
Source: A ut h oetalsofation

At the EU level, 93% of sampled plants purchase natural gas via an energy provider, whereas
less than five years

only 7% of the plants rely on the wholesale market. Contract duration is
for most of the plants, with only four companies stating

duration , automatically renewed each year. When it comes to plants participating in flexibility
by the natural gas

schemes, seven of the 58 sampled plants declare

d being remunerated
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supplier. Finally, with regard to the quality of the natural gas supply, only one plant reported

one unplanned outage ( Table 23). A few plants faced planned outages not linked to
interruptibility schemes, which lasted for several hours. Finally, self -production of gas is not
relevant to the bricks and roof tiles sector.

Table 23 . Natural gas outages

Planned outages Other planned outages Unplanned outages
Average Average Average
Total number duration in Total number duration in Total number duration in
minutes minutes minutes
2015 - 2 360 1 480
2016 - 2 480 0
2017 - 1 480 0

Note: Planned outages are linked to interruptibility schemes; other planned outages are not
linked to interruptibility schemes, but notified in advance by the energy supplier; unplanned
outages are not notified.
Source: Aut horsoé6 el aboration

2.4  Competitiveness

Cost competitiveness

Electricity

This section examines the cost competitiveness  of bricks and roof tiles producers. In the
period under investigation, electricity costs represented on average 5 -9% of the production
costs faced by manufacturers of bricks and roof tiles. Production costs decreased after the

crisis and started increasing again between 2013 and 2016 . They then dropped from
GU115/tonne (in 2016) to G85/tonne (in 2017) ; however, this contraction may be affected by
changes in the composition of the sample . By comparing weighted and simple average s, itis
evident that economies of scale play a key role, as production costs in G/tonn
larger plants are much lower than those experienced by smaller ones. In fact, larger plants
focus more on  dnass production @ while d&maller plants 6 focus on @&pecial products 6 (like
accessories); therefore, larger pl ants can easily reduce specific costs and therefore handle
variable costs more easily.
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Figure 14 El ectricity costs as a share of produSomple on cos
averages
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Note: for production costs: 20 observations in 2008, 25 observations in 2010, 28
observations in 2012, 29 observations in 2013, 34 observations in 2014, 33 observations in
2015, 53 observations in 2016 and 40 observations in 2017; for electricity costs: 19
observations in 2008, 24 observations in 2010, 29 observations in 2012, 31 observations in
2013, 38 observations in 2014, 35 observations in 2015, and 58 observations in 2016 and
2017; data for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 24 Electricity costs as a share of production costs (EU) T Simple and weighted
averages

Indicator 2009 2010 2011 2012

Electricity
costs simple
average

(a/toni

Electricity
costs
weighted 4.7 n.a. 4.5 n.a. 5.4 5.3 5.1 5.1 5.0 4.8
average
(u/toni

Production
costs simple
average

(a/tonri

Production
costs
weighted 74.3 n.a. 68.8 n.a. 75.8 67.0 7.7 81.9 89.3 64.3
average
(u/toni
Electricity
costs as a
share of
production 6.2% n.a. 6.5% n.a. 7.9% 9.1% 7.7% 6.1% 5.4% 7.1%
costs simple
averages
(%)

5.9 n.a. 54 n.a. 6.7 7.1 6.9 6.5 6.2 6.0

94.6 n.a. 83.7 n.a. 85.3 77.9 89.0 106.4 115.1 84.6
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Indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016

Electricity
costs as a
share of
production
costs
weighted
averages
(%)

6.3% n.a. 6.5% n.a. 7.2% 7.9% 6.6% 6.3% 5.6% 7.4%

Note: weighting factor: production output; for production costs: 20 observations in 2008,
25 observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations
in 2014, 33 observations in 2015, 53 observations in 2016 and 40 observations in 2017; for
electricity costs: 19 observations in 2008, 24 observations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 35 observations in 2015, and 58
observations in 2016 an  d 2017.

Source: Aut hor sé el aborati on

Figure 15 shows that turnover in U0/tonne is back to 2008 I
for turnover stopped in 2013. In 2014, turnover figures started to increase again and peaked
in 2017. Fluctuations in electri city costs were less sharp; it therefore seems that electricity
costs have little impact on the turnover of the sampled plants. As shown in Table 25 , the
share of electricity costs out of turnover increased between 2008 and 2013 (from 4.2% to
6.7%) and wen t back to 4.2% in the last year under observation. Weighted averages for
turnover are below simple averages; this may indicate that larger plants rely on their cost
advantage to apply | ower prices in 0/tonne of output.
Figure 15 El ectricity costs versus t uir Simpleaveragesi/ t onne, EU)
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Note: for turnover: 20 observations in 2008, 25 observations in 2010, 28 observations in
2012, 29 observations in 2013, 34 observations in 2014, 33 observations in 2015, 53
observations i n 2016 and 40 observations in 2017; for electricity costs: 19 observations in
2008, 24 observations in 2010, 29 observations in 2012, 31 observations in 2013, 38
observations in 2014, 35 observations in 2015, and 58 observations in 2016 and 2017; data
for 2009 and 2011 are not available.
Source: Aut hors6 el aboration
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Table 25 Electricity costs versus turnover (EU) I Simple and weighted averages

Indicator 2008 2009 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 2016

Electricity
costs
simple 5.9 n.a. 5.4 n.a. 6.7 7.1 6.9 6.5 6.2 6.0
average

(4/ton

Electricity
costs
weighted 4.7 n.a. 4.5 n.a. 5.4 5.3 5.1 5.1 5.0 4.8
average
(0/ton

Turnover
simple
average
(a/ton

138.4 n.a. 112.5 n.a. 116.3 106.8 119.9 136.8 135.8 143.9

Turnover
weighted
average
(a/ton
Electricity
costs as a
share of
turnover 42 % n.a. 4.8% n.a. 5.8 % 6.7 % 57% 47 % 4.6 % 42%
simple
averages
(%)
Electricity
costs as a
share of
turnover 4.4 % n.a. 4.9 % n.a. 52% 5.6 % 4.7 % 4.6 % 4.2% 3.8%
weighted
averages
(%)
Note: weighting factor: production output; for turnover: 20 observations in 2008, 25
observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations in
2014, 33 observations in 2015, 53 observations in 2016 and 40 observations in 2017; for
electricity costs: 19 observations in 2008, 24 observations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 35 observations in 2015, and 58

observations in 2016 and 2017.

Source: Aut horsdé el aborati on

107.4 n.a. 914 n.a. 104.9 95.1 109.4 112.8 120.1 124.4

With regard to profitability, it is not possible to draw conclusions on the impact of electricity

costs on EBIT and EBITDA. EBITDA first declined between 2008 and 2015 a nd then increased
in the last two years under observation . Likewise, negative values for EBIT were recorded up

to 2015, and the negative trend was onlyrecently reverted. By contrast, electricity costs were
quite stable for  the whole period under observation, especially when compared to margins.
Interestingly, weighted averaged margins were always higher than simple averaged margins;

this may indicate that economies of scale allow larger plants to be more profitable.
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Figure 16 El ectricity costs versus EBISimpéavgragedst onn e,
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Note: for EBITDA: 20 observations in 2008, 25 observations in 2010, 28 observations in
2012, 29 observations in 2013, 34 observations in 2014, 32 observations in 2015, 42
observations in 2016 and 39 observations in 2017; for electricity costs: 19 observations in
2008, 24 observations in 2010, 29 observations in 2012, 31 observations in 2013, 38
observations in 2014, 35 observations in 2015, and 58 observations in 2 016 and 2017; data
for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 26 Electricity costs versus EBITDA (EU) T Simple and weighted averages

Indicator 2008 2009 2010 ‘ 2011 2012 2013 2014 2015 2016

Electricity
costs simple
average

(aG/tonn

5.9 n.a. 5.4 n.a. 6.7 7.1 6.9 6.5 6.2 6.0

Electricity
costs
weighted 4.7 n.a. 4.5 n.a. 54 5.3 5.1 51 5.0 4.8

average
(u/tonn

EBITDA
simple
average
(G/ t onn

17.2 n.a. 10.7 n.a. 7.8 7.2 8.3 6.3 155 171

EBITDA
weighted

average
(u/tonn

20.6 n.a. 12.0 n.a. 12.0 11.3 13.4 13.6 17.4 20.1

Note: weighting factor: production output; for EBITDA: 20 observations in 2008, 25
observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations in
2014, 32 observations in 2015, 42 observations in 2016 and 39 observations in 2017; for
electricity costs: 19 observations in 2008, 24 observations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 35 observations in 2015, and 58
observations in 2016 and 2017.

Source: Aut horsé el aborati on
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Figure 17 El ectri city costs versus IESniplEaverages onne, EU)
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Note: for EBIT: 20 observations in 2008, 25 observations in 2010, 28 observations in 2012,

29 observations in 2013, 34 observations in 2014, 32 observations in 2015, 42 observations
in 2016 and 39 observations in 2017; for electricity costs: 19 observations in 2008, 24
observations in 2010, 29 observations in 2012, 31 observations in 2013, 38 observations in
2014, 35 observations in 2015, and 58 observations in 2016 and 2017.
Source: Aut horsé el aboration

Table 27 . Electricity costs versus EBIT (EU) T Simple and weigh ted averages

Indicator 2009 ‘ 2010 2011 ‘ 2012 2013 2014 2015 2016

Electricity
costs simple
average
(4/tonn
Electricity

costs
weighted 4.7 n.a. 4.5 n.a. 54 5.3 51 51 5.0 4.8

average
(u/tonn

5.9 n.a. 54 n.a. 6.7 7.1 6.9 6.5 6.2 6.0

EBIT simple
average -1.3 n.a. -3.7 n.a. -11.9 -3.1 -10.6 -4.1 4.7 8.0

(G4/tonn

EBIT
weighted 92
average
(G/tonn

Note: weighting factor: production output; for EBIT: 20 observations in 2008, 25
observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations in
2014, 32 observations in 2015, 42 observations in 2016 and 39 observations in 2017; for
electricity costs: 19 observations in 2008, 24 obser vations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 35 observations in 2015, and 58
observations in 2016 and 2017.

Source: Aut horsdé el aborati on

n.a. 0.2 n.a. -1.7 1.3 -4.3 35 7.5 11.2

Natural gas

Natural gas costs play a more prominent role in the production costs incurred by bricks and
roof tiles manufacturers. Whereas electricity costs were approximately 6% of production costs
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(see Figure 14), natural gas costs ranged between almost 22% of produc tion costs in 2008
and 14%in 201 6 (Figure 18).

Figure 18 Natur al gas costs as a share of prodiuS8ilmgleon cost
averages
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m Average of Natural gas cost

. 20.7 17.8 20.1 21.0 20.9 18.7 15.7 14.4
G/ tonne

Average of other Production costs
G/ tonne

94.6 83.7 85.3 77.9 89.0 1064 | 1151 84.6
Note: for production costs: 20 observations in 2008, 25 observations in 2010, 25
observations in 2012, 29 observations in 2013, 31 observations in 2014, 38 observations in
2015, 53 observations in 2016 and 40 observations in 2017; for natural gas costs: 19
observations in 2008, 24 observations in 2010, 29 observations in 2012, 31 obser vations in
2013, 38 observations in 2014, 36 observations in 2015, and 58 observations in 2016 and
2017; data for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 28 Natural gas costs versus production costs (EU) I Simple and weighted
averages

Indicator 2009 2010 2011 2012

Natural
gas costs
simple 20.7 n.a. 17.8 n.a. 20.1 21.0 20.9 18.7 15.7 14.4
average
(4u/ton

Natural
gas costs
weighted 17.4 n.a. 15.8 n.a. 16.1 16.0 14.9 14.5 125 11.2
average

(G/ton

Production
costs
simple 94.6 n.a. 83.7 n.a. 85.3 77.9 89.0 106.4 115.1 84.6
average

(u/ton

Production 74.3
costs ’ n.a. 68.8 n.a. 75.8 67.0 7.7 81.9 89.3 64.3
weighted
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Indicator

average
(a4/ton

Natural
gas costs
as a share

of
production 21.9% n.a. 21.3% n.a. 23.6% | 27.0% | 23.5% 17.6% 13.6% 17.0%
costs
simple
averages
(%)

Natural
gas costs
as a share

of
production 23.4% n.a. 23.0% n.a. 21.2% | 23.9% | 19.2% 17.7% 14.0% 17.4%
costs
weighted
averages
(%)
Note: weighting factor: production output; for production costs: 20 observations in 2008,
25 observations in 2010, 25 observations in 2012, 29 observations in 2013, 31 observations
in 2014, 38 observations in 2015, 53 observations in 2016 and 40 observations in 2017; for
natural gas costs: 19 observations in 2008, 24 observations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 36 observations in 2015, and 58
observations in 2016 and 2 017.

Source: Aut hor sé6 el aborati on

Whereas natural gas costs slightly decreased in the period under observation, turnover in
G/ tonne recorded anFigure W3 .rTHerefore, ét sedms(that there is no direct
correlation between natural gas costs and price paid by buyers  of bricks and roof tiles.

Figure 19 Nat ur al gas costs versus turin®mpkaveraged t onne, EU)
160
140
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100
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40

20 e ———— .

2008 2010 2012 2013 2014 2015 2016 2017
Average of Tur nol3@4 @i2t50 n 016.3 106.8 119.9 136.8 135.8 143.9

==0==Average of Natural gas cost
G/ tonne

20.7 17.8 20.1 21.0 20.9 18.7 15.7 14.4
Note: data for the CEE region cannot be shown due to confidentiality reasons. For turnover:
20 observatio ns in 2008, 25 observations in 2010, 28 observations in 2012, 29 observations
in 2013, 34 observations in 2014, 33 observations in 2015, 53 observations in 2016 and 40
observations in 2017. For natural gas costs: 19 observations in 2008, 24 observations in
2010, 29 observations in 2012, 31 observations in 2013, 38 observations in 2014, 36
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observations in 2015, and 58 observations in 2016 and 2017; data for 2009 and 2011 are
not available.
Source: Aut hor sé6 el aborati on

Table 29 Natur al gas costs versus turnover (EU) T Simple and weighted averages

Indicator 2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012 2013 2014 2015 2016

Natural
gas costs
simple 20.7 n.a. 17.8 n.a. 20.1 21.0 20.9 18.7 15.7 14.4
average
(a/ton

Natural
gas costs
weighted 17.4 n.a. 15.8 n.a. 16.1 16.0 14.9 145 125 11.2
average
(a/ton

Turnover
simple
average
(a/ton

138.4 n.a. 112.5 n.a. 116.3 106.8 119.9 136.8 135.8 143.9

Turnover
weighted
average

(a/ton

107.4 n.a. 914 n.a. 104.9 95.1 109.4 112.8 120.1 124.4

Natural
gas costs
as a share

of
turnover
simple
averages
(%)

Natural
gas costs
as a share

of
turnover
weighted
averages
(%)
Note: weighting factor: production output; for turnover: 20 observations in 2008, 25
observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations in
2014, 33 observations in 2015, 53 observations in 2016 and 40 observations in 2017; for
natural gas costs: 19 observations in 2008, 24 observations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 36 observations in 2015, and 58

observations in 2016 and 2017.

Source: Aut hor sé6 el aboration

15.0% n.a. 15.8% n.a. 17.3% 19.7% 17.4% 13.7% 11.6% 10.0%

16.2% n.a. 17.3% n.a. 15.4% 16.8% 13.6% 12.9% 10.4% 9.0%

On average, natural gas costs are higher than EBITDA registered by EU producers of bricks

and roof tiles in all years except for 2016 and 2017 ( Figure 20). Inthe same vein, natural gas
costs seem to be  higher than EBIT in all years under observation ( Figure 21). Interestingly,
in the |l ast two years wunder observation, natural gas

and margins exceptionally high. However, no strong conclusion can be drawn about the
im pact of natural gas costs on profitability.

56



Bricks and roof tiles

Figure 20 Nat ur al gas costs versus EBI Bibhleayetajesonn e,
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Note: for EBITDA: 20 observations in 2008, 25 observations in 2010, 28 observations in
2012, 29 observations in 2013, 34 observations in 2014, 32 observations in 2015, 42
observations in 2016 and 39 observations in 2017; for natural gas costs: 19 observations in
2008, 24 observations in 2010, 29 observations in 2012, 31 observations in 2013, 38
observations in 2014 , 36 observations in 2015, and 58 observations in 2016 and 2017; data
for 2009 and 2011 are not available.
Source: Aut horsé el aboration

Table 30 Natural gas costs versus EBITDA (EU) I Simple and weighted averages

Indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Natural
gas costs
simple 20.7 n.a. 17.8 n.a. 20.1 21.0 20.9 18.7 15.7 14.4
average
(G4/ton

Natural
gas costs
weighted 17.4 n.a. 15.8 n.a. 16.1 16.0 14.9 145 12.5 11.2
average

(u/ton

EBITDA
simple
average
(G4/ ton

17.2 n.a. 10.7 n.a. 7.8 7.2 8.3 6.3 15.5 17.1

EBITDA
weighted

average
(u/ton

20.6 n.a. 12.0 n.a. 12.0 11.3 13.4 13.6 17.4 20.1

Note: weighting factor: production output; for EBITDA: 20 observations in 2008, 25
observations in 2010, 28 observations in 2012, 29 observations in 2013, 34 observations in
2014, 32 observations in 2015, 42 observations in 2016 and 39 observations in 2017; for
natural gas costs: 19 observations in 2008, 24 obser vations in 2010, 29 observations in
2012, 31 observations in 2013, 38 observations in 2014, 36 observations in 2015, and 58
observations in 2016 and 2017.
Source: Aut horsé el aboration
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