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Methodology for the development of the 
Baseline Emission Inventory

• 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/BEI 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. 



Challenges

Lack of uniform data Limited data availability 
at regional level

Degree of 
representativeness

Administrative burden 
for data collection

No free of charge 
provision of data



General guidelines 

Relevance Consistency Coverage

Availability Accuracy Transparency



Indicative activity data collection procedure for 
municipal buildings



Indicative activity data collection procedure for 
municipal buildings & equipment/facilities

• Option A: Actual energy consumption data

Energy carrier Energy Unit Unit

Electricity MWh Potential

utilization of

heating

values when

it is required

MWh

Heat/cold MWh MWh

Fo
ss

il
fu

el
s

Natural gas m3 MWh

Liquid gas tn MWh

Heating oil tn MWh

Diesel tn MWh

Gasoline tn MWh

Lignite tn MWh

Coal tn MWh

Other fossil fuels tn MWh

RE
S

Plant oil tn MWh

Biofuel tn MWh

Other biomass tn MWh

Solar thermal MWh MWh

Geothermal MWh MWh



Calculations for Option A

Option A: Actual energy consumption data

Natural gas Liquid gas Heating oil Diesel Gasoline Lignite Coal Other fossil 
fuels

Units m2 MWh MWh m3 tn tn tn tn tn tn tn
Building 1
Building 2
Building 3

Natural gas Liquid gas Heating oil Diesel Gasoline Lignite Coal Other fossil 
fuels

- - MWh/m3 MWh/tn MWh/tn MWh/tn MWh/tn MWh/tn MWh/tn MWh/tn
1 1 1 1 12.05 1 1 1 1 1

Calculations

Natural gas Liquid gas Heating oil Diesel Gasoline Lignite Coal Other fossil 
fuels

0 0 0 0 0 0 0 0 0 0

Electricity Heat/cold
Fossil fuels

MWh

Units
Value

Heating Value Electricity

Electricity
Fossil fuels

Heat/coldMunicipal 
buildings Area

Heat/cold
Fossil fuels

Final energy consumption



Data sources for Option A

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



Indicative activity data collection procedure for 
municipal buildings & equipment/facilities

• Option B: Estimated energy consumption data

 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/m2)

 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.



Data sources for Option B

Data from Energy Performance Certificates Registry

Data and surveys from the official statistical authority

Data from energy market operators and regulatory authorities

Data from responsible ministries for the energy markets

Surveys addressed to energy consumers 

Studies from agencies and universities

STEPS



Example: Energy Performance Certificates Registry in 
Greece



Calculations for Option B

Option B: Estimated energy consumption data

Natural gas Liquid gas Heating oil Diesel Gasoline Lignite Coal Other fossil 
fuels

Units m2 kWh/m2 kWh/m2 % % % % % % % % %
10 schools
No. Buildings 2
No. Buildings 3

Calculations

Renewable en

Natural gas Liquid gas Heating oil Diesel Gasoline Lignite Coal Other fossil 
fuels Plant oil

0 0 0 0 0 0 0 0 0 0 0

Allocation of thermal energy to energy carriers

MWh

Electricity Heat/cold
Fossil fuels

Final energy consumption

Unitary 
electricity 

consumption

Municipal 
buildings

Fossil fuelsTotal area
Heat/cold

Unitary 
thermal 

consumption



Indicative activity data collection procedure for 
municipal public lighting

• 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



Indicative activity data collection procedure for 
municipal public lighting

• 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 



Calculations for Option B

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

MWh 0

ElectricityFinal energy consumption



Indicative activity data collection procedure for 
tertiary (non-municipal) buildings, 

equipment/facilities, residential buildings and 
industrial units



Indicative activity data collection procedure for other 
buildings & facilities

• Option A: Actual energy consumption data

Energy carrier Energy Unit Unit

Electricity MWh Potential 

utilization 

of heating 

values 

when it is 

required

MWh

Heat/cold MWh MWh

Fo
ss

il
fu

el
s

Natural gas m3 MWh

Liquid gas tn MWh

Heating oil tn MWh

Diesel tn MWh

Gasoline tn MWh

Lignite tn MWh

Coal tn MWh

Other fossil

fuels

tn MWh

RE
S

Plant oil tn MWh

Biofuel tn MWh

Other biomass tn MWh

Solar thermal MWh MWh

Geothermal MWh MWh



Indicative activity data collection procedure for other 
buildings & facilities

• Option B: Estimated energy consumption data for residential buildings

Characteristics of 
households

Unitary thermal 
and electricity 
consumption

Allocation of 
thermal energy for 
different  energy 

carriers

Final energy 
consumption for 

the different 
energy carriers 

 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 m2) 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.



Data sources for Option B

Data from Energy Performance Certificates Registry

Data and surveys from the official statistical authority

Data from European databases (EUROSTAT, ODYSSEE indicators etc) 

Data from energy market operators and regulatory authorities

Data from responsible ministries for the energy markets

Surveys addressed to energy consumers 

Studies from agencies and universities

STEPS



Energy Database - Eurostat



Household Budget Survey - EUROSTAT



Population and housing census - EUROSTAT

Construction of 
new buildings 

(permits)

Demolition rate



Indicative activity data collection procedure for other 
buildings & facilities

• 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.

Characteristics of 
buidlings

Unitary thermal 
and electricity 
consumption

Allocation of 
thermal energy for 
different  energy 

carriers

Final energy 
consumption for 

the different 
energy carriers 



Data sources for Option B

Data from Energy Performance Certificates and Energy Audit Registry

Data and surveys from the official statistical authority

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

Data from energy market operators, regulatory authorities and associations

Data from responsible ministries for the energy markets

Surveys addressed to energy consumers 

Studies from agencies and universities

STEPS



ODYSSEE indicators



Various information systems

Greece - Information system for the monitoring of oil products



Indicative activity data collection procedure for other 
buildings & facilities

• Option B: Estimated energy consumption data for industrial units

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.

Number of 
industrial units

Unitary thermal 
and electricity 
consumption

Allocation of 
thermal energy for 
different  energy 

carriers

Final energy 
consumption for 

the different 
energy carriers 



Data sources for Option B

Data from Energy Performance Certificates and Energy Audit Registry

Data and surveys from the official statistical authority

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

Data from energy market operators, regulatory authorities and associations

Data from responsible ministries for the energy markets

Surveys addressed to energy consumers 

Studies from agencies and universities

STEPS



Activity data collection - Road & rail transportation



Indicative activity data collection procedure for road 
transportation

• 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.
• It is 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 

utilization of 

heating values or 

fuel densities 

when it is required

MWh

Fo
ss

il
fu

el
s

Natural gas m3 MWh

Liquid gas tn MWh

Diesel tn MWh

Gasoline tn MWh

RE
S

Biofuel tn MWh



Activity data collection - Road & rail 
transportation

Mileage driven in the 
territory of the local 

authority

Vehicle fleet in the 
territory of the local 

authority

Average fuel consumption 
of each vehicle type



Road transportation - Mileage driven

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 operator of the transport services including and odometers

Data from responsible ministry - Statistical authority

Surveys addressed to households

Studies from agencies and universities & specialized databases with mobility data



Road transportation - Vehicle fleet distribution

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.) 

Data from responsible ministry - Statistical authority 

Surveys addressed to households

Studies from agencies and universities

Tools & specialized databases with mobility data



Road transportation - Average fuel consumption

Data from inspection agencies

Data from national or local street administration 

Data from auto clubs and national transport associations

Data from responsible ministry - Statistical authority

Surveys addressed to specific categories of customers 

Studies from agencies and universities

Tools & specialized databases with mobility data



EU Transport Pocketbook

Contact with statistical 
authority or 

responsible ministry



Calculation Option B
Option B: Estimated energy consumption data

Electricity Vehicle fleet Mileage Fuel consumption FEC
Unit number km kWh/100 km MWh

No. Vehicles 1 0
No. Vehicles 2 0

Natural gas Vehicle fleet Mileage Fuel consumption FEC
Unit number km kWh/100 km MWh

No. Vehicles 1 0
No. Vehicles 2 0

Liquid gas Vehicle fleet Mileage Fuel consumption FEC density (kg/lt)
Unit number km lt/100 km MWh

No. Vehicles 1 0
No. Vehicles 2 0

Diesel Vehicle fleet Mileage Fuel consumption FEC density (kg/lt)
Unit number km lt/100 km MWh

No. Vehicles 1 0
No. Vehicles 2 0

Gasoline Vehicle fleet Mileage Fuel consumption FEC density (kg/lt)
Unit number km lt/100 km MWh

No. Vehicles 1 0
No. Vehicles 2 0

Bleding of biofuels Diesel Gasoline
%

Calculations

Renewable energies
Natural gas Liquid gas Diesel Gasoline Biofuel 

0 0 0 0 0 0MWh

Fossil fuels
Final energy consumption Electricity



Rail transportation

• 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 Energy Unit Unit

Electricity MWh Potential 

utilization 

of heating 

values or 

fuel 

densities 

when it is 

required

MWh

Fo
ss

il
fu

el
s

Diesel tn MWh

Lignite tn MWh

Coal tn MWh

Other fossil

fuels

tn MWh

RE
S

Biofuel tn MWh



Energy supply



Local electricity production

• 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



Example: RES office in Greece



Local heat/cold production

• 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



Thank you for your attention…..
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