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Methodology for the development of the — Nl
. . . EMPOWERING
Baseline Emission Inventory HORIZ@N 2020

It is strongly recommended to collect the actual energy consumption data (Option A)

When the collection of the actual energy consumption data is not feasible it is

suggested to estimate the required energy consumption data (Option B) under the

prerequisite that the assumptions will comply with the requirements of the Covenant

of Mayors.

A template for data collection and energy balance/BEIl elaboration has be prepared
by EMPOWERING project partner CRES in order to facilitate the collection of the
required activity data and the calculation of the figures for the estimation of the

energy consumption and the triggered emissions.
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Challenges EMPOWERING

HORIZEN 2020

Limited data availability Degree of

Lack of uniform data . .
at regional level representativeness

Administrative burden No free of charge
for data collection provision of data

J_l[l|||% KAIE | CENTRE FOR RENEWABLE
immr CRES | ENERGY SOURCES AND SAVING



gy

General guidelines EMPOWERING

HORIZEN 2020
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EMPOWERING
HORIZEN 2020

Indicative activity data collection procedure for
municipal buildings
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Indicative activity data collection procedure for

municipal buildings & equipment/facilities

Option A: Actual energy consumption data

Energy carrier
Electricity
Heat/cold

Fossil fuels

RES

Natural gas
Liquid gas
Heating oil
Diesel
Gasoline
Lignite

Coal

Other fossil fuels
Plant oil
Biofuel

Other biomass
Solar thermal

Geothermal

Energy

Unit
MWh
MWh
m3
tn

tn

tn

tn

tn

tn

tn

tn

tn

tn
MWh
MWh

Potential

utilization of

heating

values when

it is required
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EMPOWERING
HORIZ&N 2020

Unit

MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
MWh
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Calculations for Option A EMPOWERING

HORIZEN 2020

Option A: Actual energy consumption data

Building 1
Building 2
Building 3

Value 1 1 1 1 12.05 1 1 1 1 1

Calculations

MWh 0 0 0 0 0 0 0 0 0 0
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Data sources for Option A EMPOWERING

HORIZEN 2020

Identification of all buildings and facilities
owned/managed by the local authority

Identification all energy delivery points in collaboration
with the energy manager of the buildings

Contact with the person/department collecting the
invoices and the required energy data

Implementation of a centralized collection, management
and storage of these documents/data
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Indicative activity data collection procedure for %@9@

y A . EMPOWERING
municipal buildings & equipment/facilities HORIZ@ON 2020

Option B: Estimated energy consumption data

Allocation of Final energy
thermal energy consumption for

for different the different
energy carriers energy carriers

Unitary thermal
and electricity
consumption

Characteristics of

buidlings

Step 1: Identification of typical categories of municipal buildings and
specification of the main characteristics of each category of municipal
buildings (such as average area expressed in m2) including the number of
buildings

Step 2: Calculation of the unitary thermal and electricity consumption of
these typical categories of buildings (expressed in MWh/m?2)

Step 3: Allocation of thermal energy to the various energy carriers

Step 4: Calculation of the final energy consumption for the different energy
carriers according to their analysis.

l
=

KANE | CENTRE FOR RENEWABLE
CRES | ENERGY SOURCES AND SAVING

%umf



gy

Data sources for Option B EMPOWERING

HORIZEN 2020

STEPS

‘ Data from Energy Performance Certificates Registry 2-3

‘ Data and surveys from the official statistical authority 1-2-3

[ln=‘n 0
N 0

Data from responsible ministries for the energy markets 1-2

‘ Data from energy market operators and regulatory authorities

‘ Surveys addressed to energy consumers 1-2-3

‘ Studies from agencies and universities 2-3
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Example: Energy Performance Certificates Registry in

Greece
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Calculations for Option B EMPOWERING

HORIZEN 2020

Option B: Estimated energy consumption data

10 schools
No. Buildings 2
No. Buildings 3

Calculations

MWh 0 0 0 0 0 0 0 0 0 0 0
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Indicative activity data collection procedure for =S, [
« o T . EMPOWERING
municipal public lighting HORIZON 2020

The local authority must collect the actual energy consumption data regarding
municipal public lighting (Option A: Actual energy consumption data) though
direct contact with the responsible energy manager.

Data about the consumed electricity for public lighting can be collected by market
operators.

The installation of additional meters is suggested in order to improve the energy
data collection especially for cases that an electricity supply point feeds both
public lighting and building/facilities.

Option A: Actual energy consumption data

Energy carrier Energy Unit
Electricity MWh
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Indicative activity data collection procedure for M

o o EMPOWERING
municipal public lighting HORIZON 2020

e Option B: Estimated energy consumption data

Installed power Hours of operations Final electricity consumption

= Step 1: Identification of the total installed power for the different
categories of public lighting expressed in MW,

=  Step 2: Identification of the total hours of operation for the different
categories of public lighting expressed in hours.

= Step 3: Calculation of final electricity consumption

Direct contact with the responsible department of the local authority
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Calculations for Option B EMPOWERING

HORIZ&N 2020

Option B: Estimated energy consumption data

Public lighting Installed power (kW) Operation hours (h) Electricity (MWh)

No. Systems 1

No. Systems 2

No. Systems 3

No. Systems 4

No. Systems 5

No. Systems 6

No. Systems 7

No. Systems 8

No. Systems 9

No. Systems 10

Calculations

Final energy consumption Electricity

MWh 0
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EMPOWERING
HORIZEN 2020

Indicative activity data collection procedure for
tertiary (non-municipal) buildings,
equipment/facilities, residential buildings and
industrial units
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Indicative activity data collection procedure for other gﬁ%ﬁé

buildings & facilities

Energy carrier
Electricity
Heat/cold

Fossil fuels

RES

Natural gas
Liquid gas
Heating oil
Diesel
Gasoline
Lignite

Coal

Other fossil
fuels

Plant oil
Biofuel

Other biomass
Solar thermal

Geothermal

Option A: Actual energy consumption data

Energy

Unit
MWh
MWh
m3
tn

tn

tn

tn

tn

tn

tn

tn
tn
tn
MWh
MWh

Potential

EMPOWERING
HORIZ&N 2020

Unit
MWh

utilization MWh
of heating MWh

values

MWh

whenitis MWh

required

MWh
MWh
MWh
MWh
MWh

MWh
MWh
MWh
MWh

MWh
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Indicative activity data collection procedure for other %MJ}}

o EMPOWERING
buildings & facilities HORIZE@N 2020

Option B: Estimated energy consumption data for residential buildings

Allocation of Final energy
thermal energy for consumption for
different energy the different
carriers energy carriers

Characteristics of Unitarythermal

households

and electricity
consumption

Step 1: Identification of typical categories of households and specification of
the main characteristics of each category of households (such as average area
expresses in m?) including the number of households

Step 2: Calculation of the unitary thermal and electricity consumption of
these typical categories of households (expressed in MWh/m2 or
MWh/household)

Step 3: Allocation of thermal energy to the various energy carriers

Step 4: Calculation of the final energy consumption for the different energy
carriers according to their analysis.
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Data sources for Option B EMPOWERING

HORIZEN 2020

STEPS

‘ Data from Energy Performance Certificates Registry

. %»
1 w
w

‘ Data and surveys from the official statistical authority 1-2

Data from European databases (EUROSTAT, ODYSSEE indicators etc) 1-2-3

‘ Data from energy market operators and regulatory authorities
®

Data from responsible ministries for the energy markets

‘ Surveys addressed to energy consumers 1-2-3

‘ Studies from agencies and universities
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eurostat

Energy Database - Eurostat

EMPOWERING
HORIZ&N 2020

w3.4,1-2017 0407 -5840-PROD_EUROBASE
DATA-EXPLORER_PRODmanaged12

-Explanatcry texts [metadata) EInr'crmaticn

: |
3re-;iev.-§@E.cckmark§m[ﬁemc g."Help E[E]chin

Simplified energy balances - annual data [nrg_100a]

Last update: 31-05-2018

— Table Customization show |
“* Unit of measure

[rme |+ [ProDUCT |+ Thousand tonnes of il equivalent [TOE) |+

“* Geopalitical entity [reparting) “* Energy indicator

[ Greece |+ [ Residentsl |+

= & TIME b 2010 2011 2012 2013 2014 2015 2016

% PRODUCT [

All products 4,615.0 5,469.9 5,029.4 2,764.0 2,786.0 4,400,5 4,287.2

Solid fuels 2.4 4.5 0.4 0.9 2.9 4.7 1.3

Total petroleum products 1,966.4 2,582.5 1,914,2 988.4 1,051.4 1,462.9 1,266.4

Gas 254.6 248.0 210.2 232.4 2316 355.7 229.1

Nuclear heat H H H H H H H

Derived heat 46,4 52,9 45,1 41.5 49,5 50,0 51.0

Renewable energias 785.4 965.2 1,120.8 1,000.7 975.9 10182 19,4

Electrical energy 1,558.9 1,515.7 1,638.7 1,500.1 1,474.7 1,508.0 1,719.4

Waste (non-renewable) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

eurostat

Explanatory texts (metadata)

Important legal not

w3.4.1-20170407-5840-PROD_EUROBA
DATA-EXPLORER_PRODmanaged12

e [0
Eml:}emc E"‘HElFE Log

Number of private households by household composition, number of children and age of youngest child (1 000)

Last update: 26-04-2018

[ifst_hhnhtych

~Table Custamization zhow

i Age of the child

TIME |+ [ee0 |+ Total -| +
“* Number of children “* Household compaosition
Total | + [Tetal «| +
o “* TIME » | 2010 2011 2012 2013 2014 2015 2016 2017
+ GEQ « |
Greece 4,332.6 4,343.0 4, 334.5 4,336.0 4,.344.5 4,376.1 44107 4,393.9
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Household Budget Survey - EUROSTAT EMPOWERING

HORIZEN 2020

What are the Household Budget Survey?

The Household Budget Survey, abbreviated as HBS, is a national survey focusing on households'
expenditure on goods and services, giving a picture of living conditions in the European Unicn (EU). It is
carried out by each Member State and is used to compile weightings for important macroeconomic
indicators, such as consumer price indices (used as measures of inflation) and national accounts.

They were launched in most EU Member States at the beginning of the 1960's and Eurostat has been
collecting and publishing these survey data every five years since 1988. The two last collection rounds
(waves) were 2010 and 2015.

> read more

FIND OUT ABOUT HBS IN YOUR COUNTRY DIRECT ACCESS TO...
Links to Member State HBS* ~— ‘ =

I I Belgium h Czech Republic I I France

Database Information on data Policy context

E Croatia « Cyprus = Latvia o

N . Malta W pustria i Slovenia

+ Finland == sweden % United Kingdom
Candidate Publications Statistics Explained
countries* Glossary

ETER serbia
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Population and housing census - EUROSTAT EMPOWERING

HORIZ&N 2020

Sign In ister @
H ign In | Register &
eu rostat Legal notice | [} RSS | Cookies | Links | Contact  English ~

Your key to European statistics B

News Data Publications About Eurostat Help

European Commission > Eurostat > Population and Housing census > Census data > 2011 Census Hub

Construction of

POPULATION AND HOUSING 2011 CENSUS NEWS . .
CENSUS new bUIldIngS
Overview The 2011 Census database is the result of a major joint effort by the European Statistical (pe rm Its)
aCensus data System (ESS) to better disseminate the results of the Population and Housing Censuses
2011 CENSUS HUB in Europe, providing users with easy access to detailed census data that are structured

in the same way and methodologically comparable between countries.

Census Atlas
The new tool (the "Census Hub") constructed for data dissemination is based on the

Legislation concept of data sharing, where NMational Statistical Institutes (NSIs) provide access to
Methodology their data according to standard processes, formats and technologies while Eurostat o — L.
Publications provides the IT stru_cture tl'_lat allows gsers to quickly and flexibly specifg.,r, compil.e and o cencus Hub: easy and Dem0| Ition rate
Statistics Illustrated extract data stored in the different national census databases. NSIs remain 'proprietors flexible access to European
of the data and keep complete control over them. In addition, the Census Hub data are
Links census data

validated by the NSIs and are not re-validated by Eurostat. In the case of revisions or
updates, N5Is need to upload the new data in their own system instead of sending a
complete new data set to Eurostat.
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Indicative activity data collection procedure for other Wiy Bt
buildings & facilities HORIZON 2020

 Option B: Estimated energy consumption data for buildings of the tertiary sector

Step 1: Identification of typical categories of buildings and specification of the
main characteristics of each category of buildings (such as average area in m2 or
number of employees or number of beds (for hotels and hospitals)) including the
number buildings

Step 2: Calculation of the unitary thermal and electricity consumption of these
typical categories of buildings (expressed in MWh/m2 or MWh/employee or
MWh/bed)

Step 3: Allocation of thermal energy to the various energy carriers

Step 4: Calculation of the final energy consumption for the different energy

carriers according to their analysis.
LIIlHH% KAIE | CENTRE FOR RENEWABLE
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Data sources for Option B EMPOWERING
HORIZEN 2020
STEPS
‘ Data from Energy Performance Certificates and Energy Audit Registry 2-3

‘ Data and surveys from the official statistical authority 1-2-3

Data from European databases (EUROSTAT, ODYSSEE indicators etc.) 1-2-3

Data from responsible ministries for the energy markets 1-2

‘ Data from energy market operators, regulatory authorities and associations 1-2

‘ Surveys addressed to energy consumers 1-2-3

‘ Studies from agencies and universities 2-3
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Ddyssee

ODYSSEE DATABASE

° °
O D ' S S E E I n d I ca to rs The Odyssee database contains detailed energy consumption by end-use and their drivers as well as energy efficiency and COj; related indicators. Latest available data is providing by
national representatives, such as energy agencies or statistical organization, from all EU countries as well as Norway, Switzerland and Serbia.

14000 3

12000 H

10000 ~

8000 -

6000 +

4000

2000

Odyssee data and indicators are available through a friendly interface enabling advanced analysis, with the results of queries provided in tables and/or graphs and with the possibility to
change units.

Apart from the full database, six data tools have been developed to monitor progress in the market penetration of a selection of energy efficient technologies and practices, to identify the
drivers responsible for the variation of energy consumption, to compare and benchmark the energy efficiency of performance of countries.

The access is free for all EU Ministries, Concerted Action EED, EED Committee Members and EU universities and research centres for non-commercial uses and via subscription for other

users.

A

SUBSCRIPTION TO THE DATABASE

CONTACTUS

FREE ACCESS

Electricity consumption per employee

37%55%55%5% 55555955055 %05 515
b % 5352%25% 20273%% %esh28%%% %%
® % = x BB e ® 2% 4%
° % % s
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Various information systems EMPOWERING

HORIZEN 2020

Greece - Information system for the monitoring of oil products

EAAHNIKH AHMOKPATIA

YNOYPrEIO NEPIBAAMNONTOE & ENEPIEIAE

FENIKH TPAMMATEIA ENEPTEIAZ KAI OPYKTOQN MPOTON YAQN
FENIKH AIEY@YNEH ENEPTEIAZ

AEYOYNZH YAPOI ONAN©PAKQON

TMHMA MEAETQN KAl AZDAAEIAT EQOAAZMOY

To www.fuelstats gr atoyeUel oTnv avaAuTikr TTapakohoUBnon Tng Tapaywyng, Slakivong Kol egmmopiag meTpeAdikwy eifwv Kal kaugipwy (ME.KA) og 6An Tnv
EAAnviKR ETKpdTeia Kol o8 OAQ Ta OTAGIO.
ATTeuBlveTal oe Qopeic TTou BpacTnEIoTToIoUVTal OTNY EAMGDA KOl TTRaYIOTOTTOI00V:

e KIVATEIC DIGKIVAONC KAUTILWY ECWTEPIKG OTNV XWpa
» EICaYWYEG aTTO Kal EEayWYEG TTPOG AAEG YWPES

EigoBoc oto FuaTnua

0O1. O8nyieg yia TNV ATOKTNON TTPOTRACNE OT0 FUaTHU AIOYEIDITNG ETOIYEiwV & NAnpogopiwv fuelstats. ar
Al.AfTnon mpoofaong kal ¥pnong Tou Fugrnuarog Aiayeipiong Froryeiwv & NAnpogopiwy fuelstats gr
ES5. EVTUTTo GAWOnNG aimo8nKEUTIKUWV YUWpwy

;\Illlr
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Indicative activity data collection procedure for other %MJ}}

o EMPOWERING
buildings & facilities HORIZE@N 2020

e Option B: Estimated energy consumption data for industrial units

Allocation of Final energy
thermal energy for consumption for
different energy the different
carriers energy carriers

Number of Unitary thermal

industrial units

and electricity
consumption

Step 1: Identification of typical categories of industrial units and specification of
the main characteristics of each category of industrial units (such as average Gross
Value Added - GVA in mil. € or total production in tn) including the number of the
industrial units

Step 2: Calculation of the unitary thermal and electricity consumption of these
typical categories of industrial units (expressed in MWh/GVA or MWh/tn)

Step 3: Allocation of thermal energy to the various energy carriers

Step 4: Calculation of the final energy consumption for the different energy
carriers according to their analysis.
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Data sources for Option B EMPOWERING
HORIZEN 2020
STEPS
‘ Data from Energy Performance Certificates and Energy Audit Registry 2-3
‘ Data and surveys from the official statistical authority

Data from European databases (EUROSTAT, ODYSSEE indicators etc.) 1-2-3

Data from responsible ministries for the energy markets 1-2

‘ Data from energy market operators, regulatory authorities and associations 1-2

‘ Surveys addressed to energy consumers 1-2-3

‘ Studies from agencies and universities 2-3

J_l[l|||% KAIE | CENTRE FOR RENEWABLE
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EMPOWERING
HORIZ&N 2020

Activity data collection - Road & rail transportation
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Indicative activity data collection procedure for road
. EMPOWERING
transportation HORIZ@N 2020

 Road transportation in the local authority’s territory consists of:

— Urban road transportation including road transportation on the local street
network, which is in the competence of the local authority.

— Other road transportation including road transportation, which is not in the
competence of the local authority.

 |tis recommended the inclusion of the urban road transportation into the BEI collecting
the actual energy consumption data (Option A: Actual energy consumption data).

 Due to the fact that the collection of the actual energy consumption data is not always
feasible especially for the case of the road transport that is not in the competence of
the local authority, the estimation of the energy consumption can be based on specific
assumptions (Option B: Estimated energy consumption data).

Energy carrier Energy Unit Unit
Electricity MWh Potential MWh
Natural gas m3 utilization of MWh
2 S
L Liquid gas tn heating valuesor | MWh
;‘ Diesel tn - MWh
a fuel densities
& Gasoline tn . . MWh
when it is required
Biofuel tn MWh

il”“‘% KAINE | CENTRE FOR RENEWABLE
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Activity data collection - Road & rail C%_EMQQ

) EMPOWERING
transportation

HORIZEN 2020

Mileage driven in the b
territory of the local
authority
J
A
Vehicle fleet in the
territory of the local
authority
N
Average fuel consumption
of each vehicle type

l
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Road transportation - Mileage driven EMPOWERING

HORIZEN 2020

‘ Data from transport department of the local authority

‘ Data from national or local street administration

Data from European databases (EUROSTAT, ODYSSEE indicators etc.)

Data from responsible ministry - Statistical authority

‘ Data from operator of the transport services including and odometers

‘ Surveys addressed to households

‘ Studies from agencies and universities & specialized databases with mobility data

J_l[l|||% KAIE | CENTRE FOR RENEWABLE
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Road transportation - Vehicle fleet distribution EMPOWERING

HORIZEN 2020

‘ Data from administrator of the traffic flows
‘ Data from registries with the registered vehicles as national and local statistics

Data from European databases (EUROSTAT, ODYSSEE indicators etc.)

Surveys addressed to households

‘ Data from responsible ministry - Statistical authority

‘ Studies from agencies and universities

‘ Tools & specialized databases with mobility data

J_l[l|||% KAIE | CENTRE FOR RENEWABLE
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Road transportation - Average fuel consumption EMPOWERING

HORIZEN 2020
‘ Data from inspection agencies

‘ Data from national or local street administration

Data from auto clubs and national transport associations

Surveys addressed to specific categories of customers

‘ Data from responsible ministry - Statistical authority

‘ Studies from agencies and universities

‘ Tools & specialized databases with mobility data

J_l[l|||% KAIE | CENTRE FOR RENEWABLE
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EU Transport Pocketbook EMPOWERING

HORIZ&N 2020

a*

* *
W

=
Comrmission
STATISTICAL POCKETBOOK

2017

~ Contact with statistical
authority or

responsible ministry

EU TRANSPORT

in figures
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Option B: Estimated energy consumption data

. Vehicles 1

Calculation Option B

No.

Vehicles 2

. Vehicles 1

No. Vehicles 2

. Vehicles 1

No.

Vehicles 2

. Vehicles 1

No. Vehicles 2

. Vehicles 1

No.

Vehicles 2

%

Calculations

11

FMPAWER|NG

120

Final energy consumption

Electricity

Fossil fuels

Renewable energies

Natural gas

Liquid gas Diesel

Gasoline

Biofuel

RENEWABLE

MWh

0

0

0

0

0

0

AND SAVING




Rail transportation

EMPOWERING
HORIZ&N 2020

The abovementioned methods for road transportation can be utilized also for the
quantification of the energy consumption and the corresponding emissions in rail

transportation.

Mainly, two different types of rail transportation can be identify comprising by
electricity and diesel locomotives. The local authority is recommended to collect
actual data about the annual electricity and fuel use directly from the service
providers (Option A: Actual energy consumption data).

In the case that the required actual data are not available, it is recommended to
estimate the energy consumption according to the mileage travelled and average
electricity or fuel consumption.

Energy carrier

Electricity

Diesel
Lignite

)

< Coal

S,

= Other

(%)

(7]

e fuels
Biofuel

Q

[

fossil

Energy

Unit
MWh
tn

tn

tn

tn

tn

Potential
utilization
of heating
values or
fuel
densities
when it is

required

Unit

MWh
MWh
MWh
MWh
M

s
>

<
=
>
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Local electricity production EMPOWERING

HORIZ&N 2020

The local authorities must identify the local electricity production plants and to
collect the required actual data for the estimation of the produced energy (Option
A: Actual energy consumption data).

For larger plants (such as CHPs), the data should be obtained via direct contact with
the plant managers.

For smaller units (domestic PV installations), the data can either be obtained
through questionnaires or derived from statistics related to the amount of
installations present in the territory of the local authority (such as indicatively
number of permits delivered if such installations require a permit, number of
subsidies granted or regional/national statistics with a sufficient level of
disaggregation etc.).

Moreover, data about the entities that provide electricity to the grid can be collected
by market operators.

Avoid double counting denoting the emissions in other sector.

Energy carrier Energy Unit

Electricity MWh
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Example: RES office in Greece

Migornua AT U207 fuc 1212017
Teyvohoyio: PwToRoATaika (TAfv Toypduparag aTeyuv)
Mepigépaia ATTIKHZ

EUVOAD pnvav: 12

‘Etog Mavag EvepyaialMVWh)

2017 1 10.662,85
2017 2 1423417
2017 3 21.018,02
2017 4 25.444 88
2017 5 24 69569
2017 ] 2554713
2017 7 2876221
2017 8 2813883
2017 9 23.066,18
2017 10 2041843
2017 il 12147 82
2017 12 12.344 07
E0voho evEDYEIOC 246.471,29

EvraTaoTaoerg

AtrotéAecpara AvaZiitnong Mapoywywv H/E amré Eraépous AME.
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Ymnpeoia ESutnpérnong Emeviutwy yvia Epya A.M.E.

(TeAsuTaia svnpéploon Ampihiog Tou 2018)

Evk. loryGo(MVY)

166,45
166,45
166,45
166,45
166,45
166,45
166,45
166,45
166,45
166,45
166,45
166,45
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Local heat/cold production EMPOWERING

HORIZ&N 2020

The local authorities must identify the local heat/cold production plants and to
collect the required actual data for the estimation of the produced energy (Option
A: Actual energy consumption data).

The data should be obtained via direct contact (or questionnaires) with the plant
managers, as mostly large units will be listed here.

Avoid double counting denoting the emissions in other sector.

Energy carrier Energy Unit

Heat/cold MWh
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Thank you for your attention.....
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