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BASELINE EMISSION INVENTORY 



Baseline Emission Inventory 

• The Baseline Emission Inventory (BEI) quantifies the amount of CO2 (and 

CO2 equivalent) emitted due to energy consumption in the territory of the 

Covenant signatory. 

• BEI allows the identification of the principal sources of CO2 emissions and 

their respective reduction potentials. 

• BEI is the starting point for the mitigation actions of your SECAP elaboration, 

as it will provide knowledge of the nature of the sectors emitting CO2 and 

will facilitate the identification and prescription of the appropriate actions.  

• BEI should essentially be based on the final energy consumption data, i.e. 

what is consumed by the final end-users (incl. electricity, heat/cold and fuel) 

within the boundaries of the local authority. 



Methodology for the development of the 
Baseline Emission Inventory 

The proposed methodological approach can be utilized: 

I. For the update of the existing BEI, which were elaborated within the framework of 
Sustainable Energy Action Plans (SEAPs) for the Municipalities willing to update their SEAPs. 

II. For the preparation of the new BEI in accordance with the requirements of the 
framework of SECAPs for the Municipalities willing to committee to the Covenant of Mayors 
for the Climate and Energy. 

III. For the development of the MEI, which were developed within the framework of 
SEAPs. 



Methodology for the development of the 
Baseline Emission Inventory 

• A template will be prepared 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.  

• 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. 

 



Specification of the baseline year 

• Baseline year is the year against which the achievements of the emission reductions 

in 2030 shall be compared.  

• In the case that the local authority is not capable of compiling an inventory for 

1990, the closest subsequent year must be selected under the prerequisite that the 

most comprehensive and reliable data can be collected for all sectors included in the 

Baseline Emission Inventory. 

• For countries that are facing deep economic transitions, it is recommended the 

selection of a recent year as a baseline year, which is representative for the current 

economic situation and for which reliable statistical data are available. 

• In case of the MEI, the current year of monitoring has to be selected as baseline year. 

Furthermore, the calculation of CO2 emissions reduction in MEI should follow the 

same approach as well as the same units should be used. 



Boundaries, scope and sectors 

• The geographical boundaries of the BEI/MEI are the administrative boundaries of the 
local authority. 

• The BEI (baseline CO2 inventory) will essentially be based on final energy 
consumption, including both municipal and non-municipal energy consumption in 
the local authority’s territory.  

• Other than energy-related sources may be included. 

Direct emissions due to fuel combustion in the territory in the 
buildings, equipment/facilities and transportation sectors 

Indirect emissions related to production of electricity, heat, or cold 
that are consumed in the territory 

Other direct emissions that occur in the territory depending on the 
choice of BEI sectors 



Sectors included in BEI 



Sectors included in BEI 



Sectors included in BEI not related to energy 
consumption 



Energy supply options 



EMISSIONS FACTORS 



Emissions Factors 

Standard’ emission factors 

• Taking into account the IPCC principles, 
which cover all the CO2 emissions that 

occur due to energy consumption within 
the territory of the local authority, either 

directly due to fuel combustion within the 
local authority or indirectly via fuel 

combustion associated with electricity 
and heat/ cold usage within their area. 

The standard emission factors are based 
on the carbon content of each fuel, like in 

national greenhouse gas inventories in 
the context of the UNFCCC and the Kyoto 

protocol. 

LCA (Life Cycle Assessment) emission 
factors 

• Taking into account the overall life cycle 
of the energy carrier. This approach 

includes not only the emissions of the 
final combustion, but also all emissions of 

the supply chain. It includes emissions 
from exploitation, transport and 

processing (e.g. refinery) steps in addition 
to the final combustion. 



Comparison of approaches for the selection of 
the emission factors 

• After the selection of the emission factor approach, the local authority can either use 

default emission factors or choose other emission factors that are considered more 

appropriate. 

Advantages Standard LCA 

Compatible with the national reporting to the UNFCCC X   

Compatible with the monitoring of progress towards EU’s 20-20-20 target X   

Compatible with carbon footprint approaches   X 

Compatible with the Ecodesign Directive (2005/32/EC) and Ecolabel 

Regulation 

  X 

All emission factors needed easily available X   

Reflects the total environmental impact also outside the place of use   X 

Tools available for local inventories X X 



Application of the emission factors 

• CO2 emissions have to be calculated for each energy carrier by multiplying the energy 

consumption with the corresponding emission factors.  

• There is a variety of emission factors, depending on the energy sources and the 

selected approach: 

– The IPPC provides default emission factors, available from the 2006 IPCC 

Guidelines2. These default emission factors could be replaced by country specific 

emission factors. The Covenant signatories can also develop their own emission 

factors based on the detailed properties of the fuels used in their territory. 

– For the "LCA approach": the emissions factors are available from different 

sources or tools, such as the ELCD database, Ecoinvent-CH, GEMIS Software etc. 



Emissions factors for fossil fuel combustion 



Emissions factors for RES 



Emissions factors for local RES electricity 
production 



Emission factors for electricity by country 



LOCAL ELECTRICITY PRODUCTION 



Integration of local electricity production into BEI  
• The local authority is able to include 

local electricity production into BEI in 
the case that the following criteria are 
fulfilled: 
– The plant/unit are not be included 

in the European Emissions Trading 
Scheme (ETS). 

– The plant/unit is below or equal to 
20MWfuel as thermal energy input 
in the case of fossil fuel and 
biomass combustion plants, or 
below or equal to 20MWe as 
nominal output in the case of other 
renewable energy plants (e.g. wind 
or solar). 

• Assumption that smaller plants/units 
primarily satisfy the local electricity 
needs, whereas larger plants primarily 
produce electricity suppling the larger 
grid. 



Integration of local electricity production into BEI  

• There is also the option to categorize production units with similar characteristics such 
as in the case of solar photovoltaic installations (PVs) or combined heat and power 
plants (CHPs).  

• Waste incineration plants for electricity production can be treated similarly to any 
other power plants. 

• The emissions from local electricity production are estimated, in the case of plants 
combusting fuel, by using the respective emission factors. 

• Instead of purchasing the ‘mixed’ electricity from the grid, the local authority can 
decide to purchase certified green electricity. Nevertheless, only electricity that fulfils 
the criteria for guarantee of origin of electricity produced from renewable energy 
sources set in the Directive 2001/77/EC and updated in the Directive 2009/28/EC can 
be considered as green electricity.  

• The local authority must report the purchased green electricity under the 
corresponding  section of the SECAP template. 

• In the case that the standard emission factors are selected, the emission factor for 
certified green electricity is zero.  



Integration of local electricity production into BEI  

• If the LCA emission factors are used, the local authority has to estimate the LCA 
emissions of the green electricity purchases (CO2GEP) either by requesting required 
information from the power provider or by utilizing the default factors provided for 
local renewable electricity generation. 

• Moreover, there is the possibility the other actors in the local authority’s territory to 
purchase green electricity. Due to the facts that it may be difficult to obtain data about 
these quantities and the green electricity purchases reduce emissions only in the case 
that electricity production by fossil fuels is actually replaced by production from new 
renewable electricity installations, it is recommended the green electricity purchases 
of other actors (companies, consumers, institutions, etc.) in the local authority’s 
territory not to be accounted for the calculation of the local electricity emission factor. 

• It should be noted that the increase in local renewable energy production, or the 
improvements of efficiency in the local energy generation, can be counted only if the 
primary aim of these measure is the reduction of the final energy consumption. 

 

  



Calculation of the local emission factor for 
electricity   

• The calculation of the local emission factor for electricity can be performed using the 

following equation: 

• EFE = [(TCE - LPE - GEP) . NEEFE + CO2LPE + CO2GEP]/(TCE) 

– EFE = local emission factor for electricity [t/MWhe] 

– TCE = total electricity consumption in the local authority [MWhe] 

– LPE = local electricity production [MWhe] 

– GEP = green electricity purchases by the local authority [MWhe] 

– NEEFE = national or European emission factor for electricity [t/MWhe] 

– CO2LPE = CO2 emissions due to the local production of electricity (as per table C of the template) [t] 

– CO2GEP = CO2 emissions due to the production of certified green electricity purchased by the local 
authority [t] 

• In the case that the local authority is a net exporter of electricity, the following equation 
can be used: 

• EFE = (CO2LPE + CO2GEP)/(LPE + GEP) 
 

  



Calculation of the local emission factor for heat 
or cold   

• The establishment of emission factors for is required the quantities of heat or cold that 
is sold or distributed to end users within the territory of the local authority. 

• Firstly, the identification of these plants and units must be occurred with the 
corresponding quantities of locally generated heat, energy inputs, and corresponding 
emissions.  

• Moreover, there is the option to categorize production units with similar 
characteristics such as in the case of CHPs. 

• Waste incineration plants for heat production can be treated similarly to any other 
power plants.  

• It should be mentioned that the locally produced heat and cold by end-users for their 
own usage is included in the table for final energy consumption. 

• In the case that a portion of the heat/cold, which is produced in the local authority’s 
territory, is exported, the corresponding share of CO2 emissions should be deducted 
during the calculation of the emission factor for heat/cold production. 

• In the case that a portion of the heat/cold, which is consumed in the local authority’s 
territory, is imported, the corresponding share of CO2 emissions should be taken into 
consideration during the calculation of the emission factor for heat/cold production.  



Calculation of the local emission factor for heat 
or cold   

• The calculation of the local emission factor for heat can be performed using the 
following equation: 

• EFH = (CO2LPH + CO2IH -CO2EH)/LHC 
 

– EFH = emission factor for heat [t/MWhheat] 
– CO2LPH = CO2 emissions due to the local production of heat [t] 
– CO2IH = CO2 emissions related to any imported heat from outside the territory of 

the local authority [t] 
– CO2EH = CO2 emissions related to any heat that is exported outside of the territory 

of the local authority [t] 
– LHC = local heat consumption [MWhheat] 

• A similar equation can be utilized for the case of may apply for cold. 
• District cooling can be handled similarly as the purchased district heating taking into 

account that a larger variety of production methods exist. 
• It is recommended to contact the district cooling provider so as to obtain for 

information for the utilized fuels or the consumed electricity for cooling provision. 
 

  



CHP 

• The allocation of fuel use and emissions can be performed using the following 
equations: 

• 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑷𝑷𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪
𝜼𝜼𝒉𝒉

𝑷𝑷𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪
𝜼𝜼𝒉𝒉

+𝑷𝑷𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝜼𝜼𝒆𝒆

∙ 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

• CO2CHPE = CO2CHPT - CO2CHPH 
 

– CO2CHPH = CO2 emissions from heat production [t CO2] 
– CO2CHPE = CO2 emissions from electricity production [t CO2] 
– CO2CHPT = total CO2 emissions of the CHP plant calculated based on fuel 

consumption and fuel-specific emission factors [t CO2] 
– PCHPH = Amount of heat produced [MWhheat] 
– PCHPE = Amount of electricity produced [MWhe] 
– ηh = Typical efficiency of separate heat production (recommended value 90%). 
– ηe = Typical efficiency of separate electricity production (recommended value 40%). 

 
  



ACTIVITY DATA COLLECTION 



Activity data collection - General guidelines  

• The data should be relevant to the particular situation of the local authority. 

• The data collection methodology should be consistent through the years. 

• The data should cover at least all sectors in which the local authority intends to 
take action, so that the result of those actions can be reflected in the inventory. 

• The sources of data used should be available in the future. 

• Within the limits of possibility, the data should be accurate, or at least 
represent a vision of the reality. 

• The collection process and data sources should be well documented and 
publicly available, so that the BEI elaboration process is made transparent and 
stakeholders can be confident with the inventory. 

 



Information about the energy carriers 

Energy carrier Information 

Electricity Refers to the total electricity consumed by end-users, whatever the production source is. 

If the local authority is purchasing certified green electricity, please complete also the cell 

below the table. In the LCA approach, also the corresponding emission factor needs to be 

specified. 

Certified green electricity Refers to electricity produced from renewable energy sources covered by Guarantee of 

origins as per Article 5 of Directive 2001/77/EC, Article 15 of Directive 2009/28/EC and 

Article 3 (6) of Directive 2003/54/EC. 

Heat/cold Refers to heat/cold that is supplied as a commodity to end-users within the territory (for 

example from district heating/cooling system, a CHP plant or waste heat recovery). 

Heating produced by end-users for their own use should not be included, but under the 

columns of the energy carriers that produce the heat (fossil fuels or renewable energies). 

With the exception of CHP heat: as a CHP unit also generates electricity, it is preferable to 

include it under production, especially if it concerns large units. 

Fossil fuels Refers to all fossil fuels consumed as a commodity by final end-users. It includes all fossil 

fuels bought by end-users for space heating, sanitary water heating, or cooking purposes. 

It also includes fuels consumed for transportation purposes, or as an input in industrial 

combustion processes. 

Renewable energies Refers to all plant oil, biofuels, other biomass (e.g wood), solar thermal and geothermal 

energy consumed as a commodity by final end-users. If peat is consumed within the local 

authority, it should be accounted for in the ‘other fossil fuel’ column (even if it is not 

strictly speaking a fossil fuel). 



Final energy consumption 

BUILDINGS, EQUIPMENT/FACILITIES AND 
INDUSTRIES 

Municipal buildings, equipment/facilities 
Tertiary (non municipal) buildings, 

equipment/facilities 
Residential buildings 

Public lighting 
Industry Non-ETS 

Industry ETS (not recommended) 
TRANSPORT 

Municipal fleet 
Public transport  

Private and commercial transport   
OTHER   

Agriculture, Forestry, Fisheries 

ENERGY PRODUCTION (MWh) 
Electricity Electricity 
Heat/cold Heat/cold 

Fossil fuels 

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

Renewable energies 

Plant oil 
Biofuel  
Other biomass 
Solar thermal 
Geothermal 



Activity data collection - Buildings, 
equipment/facilities and 

industries 

Municipal buildings & 
equipment/facilities 

• The local authority 
should be able to 
collect accurate and 
comprehensive 
energy consumption 
data related to its 
own buildings and 
facilities 

Municipal public 
lighting 

• The local authority 
should be able to 
collect all data 
regarding municipal 
public lighting 

Other buildings & 
facilities 

• Get data from the 
market operators 

• Get data from other 
entities 

• Inquiries addressed to 
energy consumers via 
questionnaires and 
surveys 

• Make estimates 



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



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

• Identify all buildings and facilities owned/managed by the local authority. 

• Within those buildings and facilities, identify all energy delivery points (electricity, 
natural gas, heat from heating district network, fuel oil tanks, …). 

• For all those energy delivery points, identify the person/department receiving the 
invoices and energy data. 

• Organize a centralized collection of these documents/data. 

• Select an appropriate system to store and manage the data (could be a simple 
Excel sheet or a more elaborate software, available commercially). 

• Make sure the data are collected and introduced in the system at least every year. 
Tele measurement is possible and can ease the process of data collection. 

• For the case of the heating fuel oil or other energy carriers delivered periodically 
as bulk, it is suggested the installation of a measurement device (such as gauge, 
meter, etc.). Alternative, the assumption that the purchased fuel on annual basis 
is equal to the consumed fuel may be utilized. 

• The quantity of the green electricity can to be derived from the supplier’s invoices, 
which indicate the origin of the electricity. 

 



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 

 



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 expresses in m2) including the number of 
buildings 

 Step 2: Identification 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. 

 



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). 

• 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  



Indicative activity data collection procedure for other 
buildings & facilities 

• Primary, it is recommended to collect the actual energy consumption data from 
the other buildings and facilities (Option A: Actual energy consumption data). 

• These sectors include: 

– Tertiary (non-municipal) buildings, equipment/facilities. 

– Residential buildings. 

– Industries (optional, excluding industry part of EU Emission trading scheme). 

• The proposed options include: 
– Collection of the required data from the market operators. 
– Collection of the required data from other entities at regional and national 

level (such as indicatively from statistical, energy, environmental, or economic 
ministries or agencies, supporting structures of the Covenant of Mayors, or 
from regulatory authorities for gas and electricity). 

– Surveys addressed to energy consumers especially for energy carriers which 
do not be distributed through a centralized grid (fuel oil, wood, natural gas 
supplied in bulk, etc). 

– Estimations extrapolating to the entire sector using statistical data related to 
the territory of the local authority derived from the collected data. 

 

 



Indicative activity data collection procedure for other 
buildings & facilities 

• For the case of the acquisition of the required data, it is recommended the 
preparation of a table in order to facilitate the collection of the activity data from 
the targeted entities. 

• It should be noted that these data are generally considered as commercially 
sensitive and it is suggested collecting them in the appropriate disaggregation. 

• Considering the NACE code, it is required dexterous manipulation of the collected 
data so as to ensure the appropriate allocation of the data from the various 
economic activities to the targeted sectors. 

• Furthermore, various data can be collected by the corresponding Ministry, which 
deals with energy issues exploiting the obligation of the energy market operators 
to provide on request, but not more than once a year, aggregated statistical 
information on their final customers in compliance with the requirements of the 
Directive 2006/32/EC on energy end-use efficiency and energy services (Article 6).  

• For sectors with a large number of small consumers (such as residential sector), it 
is recommended to conduct a survey to a representative sample of the 
population of the local authority.  
 

 



Indicative activity data collection procedure for other 
buildings & facilities 

• For sectors with a limited number of consumers (such as in industrial sector), it is 
recommended to conduct a survey with the participation of all energy 
consumers.  

• For sectors with a great number of different types of consumers (such as in 
tertiary sector), it is recommended to conduct a survey at least to all large 
categories (e.g. all supermarkets, hospitals, universities, housing companies, large 
office buildings, etc). 

• The identification of these categories of consumers can be implemented through 
knowledge, statistical or commercial data or inquiry to the grid operators. 

• Regarding the estimations through the extrapolation of the collected data it is 
crucial to ensure that the collected data and the extrapolation method provide 
results that are statistically meaningful. 

• It should be noted that in the case that the energy consumption data cannot be 
disaggregated between individual sectors it is recommended to report the total 
consumption in the template and do not fill in the data at the sectoral level. 

• Furthermore, if there is no the capability to distinguish the municipal consumption 
from other usages, it is suggested to subtract the municipal usage from the 
overall energy consumption of each sector and report each of them in the 
relevant section of the template in order to avoid the double counting. 
 

 



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: Identification 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. 

 



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: Identification 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  

 



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 GVA 
in mil. € or total production in tn) including the number of the industrial units 

Step 2: Identification 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  

 



Activity data collection - Road & rail transportation 



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 



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 

 



Indicative activity data collection procedure for road 
transportation 

• The mileage driven, expressed in km, on the street network of the local authority 
can be estimated exploiting information about traffic flows and length of the street 
network. 

• Firstly, it is recommended to identify the required information from the following 
data sources: 
– The transport department of the local authority providing information about 

the estimated vehicle flows and mileage driven for transport planning purposes. 
– National or local street administration providing information from the 

conduction of surveys in order to identify the numbers of vehicles passing fixed 
points, the number of vehicles for different categories, the consumed fuels etc. 

– Surveys to households about the coverage of their needs for transportation. 
– Specialized databases with mobility data. 

• For the case of the local authority’s own fleet and public transportation fleet the 
mileage driven must be derived directly by the odometers of the vehicles on annual 
basis. 

• For the case of contracted services for public transport or other services, the 
information can be derived by from the operator of the specific services. 

 



Indicative activity data collection procedure for road 
transportation 

• The vehicle fleet distribution, expressed in number of vehicles, depicts the share of 
each vehicle type of the identified mileage according to the utilized fuel. 

• The fleet distribution must consists of at least: 
– Passenger cars and taxis 
– Heavy and light-duty vehicles 
– Buses and other vehicles used for public transport 
– Services 
– Two-wheelers 

• The required data about fleet distribution can be collected by the following data 
sources: 
– Traffic flows 
– Vehicles registered in the municipality 
– National statistics 
– Eurostat statistics at national or regional level 
– Specialized databases and tools 

• The potential adjustment of the data may be required in order to increase the 
accuracy of the estimates.  

 



Indicative activity data collection procedure for road 
transportation 

• Average fuel consumption, expressed in lt/km, of each vehicle category depends on 
various characteristics such as the utilized fuels, the cubism, the age, the driving 
cycle etc. 

• It is recommended to estimate the average fuel consumption of vehicles driving on 
the street network based on surveys, derived data from inspection agencies, 
information on vehicles registered in the municipality or in the region and data 
obtained from auto clubs and national transport associations. 

• The utilization of the national level average fuel consumption for each vehicle 
category may lead to biased estimations especially for the case of urban areas. In 
any case the average fuel consumption in the local authority’s territory must be 
representative with the corresponding figure at national level so as to avoid the 
problem of inaccuracy during the calculations. 

• Especially for the case of electric or hybrid vehicles it is suggested the detailed 
estimation of the energy consumption data avoiding the use of national or 
European average fuel consumption figures. 

 

 



Indicative activity data collection procedure for 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 

 



Activity data collection - Remaining activities 

• Direct contact with 
the plant managers 

Local heat/cold 
production 

• Direct contact with 
the plant managers 

• Questionnaires or 
statistics 

Local electricity 
production 

• Methodologies 
developed by 
specialized 
organizations 

Other sectors 



Energy supply 



Energy supply 

Municipal purchases of certified green electricity Renewable electricity purchased (MWh) 

Local/distributed electricity production (Renewable 
energy only) 

Renewable electricity produced from wind (MWh) 
Renewable electricity produced from hydroelectric 
(MWh) 
Renewable electricity produced from photovoltaics 
(MWh) 
Renewable electricity produced from geothermal 
(MWh) 

Electricity produced [MWh] From renewable sources 
From non-renewable sources 

  Energy carrier input [MWh] 

Fossil fuels-Natural gas 
Fossil fuels-Liquid gas 
Fossil fuels-Heating oil 
Fossil fuels-Lignite 
Fossil fuels-Coal 
Waste 
Plant oil 
Other biomass 
Other renewable 
Other 

Local electricity 
production plants                                         

(ETS and large-scale 
plants > 20 MW not 

recommended) 

Local heat/cold 
production plants 



Indicative activity data collection procedure for 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 

 



Indicative activity data collection procedure for 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 

 



SECAP template 



SECAP template 

Baseline Emission Inventory

1) Inventory year [drop-down]

2) Number of inhabitants in the inventory year

3) Emission factors   IPCC
  LCA (Life Cycle Assessment)

4) Emission reporting unit   tonnes CO2 

  tonnes CO2 equivalent



SECAP template - Final Energy Consumption 

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

fuels Plant oil Biofuel Other 
biomass

Solar 
thermal Geothermal

0
0
0
0

Non-ETS 0
ETS (not recommended) 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES  
Municipal buildings, equipment/facilities

Tertiary (non municipal) buildings, equipment/facilities

Residential buildings

Sector

FINAL ENERGY CONSUMPTION [MWh]

Electricity Heat/cold

Fossil fuels Renewable energies

Public lighting

Industry

Subtotal 

0

0
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Public transport 

Private and commercial transport  

Subtotal 
OTHER  1
Agriculture, Forestry, Fisheries

TRANSPORT

Municipal fleet

TOTAL



SECAP template - Energy Supply 

B1. Municipal purchases of certified green electricity

Renewable 
electricity 
purchased 

[MWh]

CO2 / CO2 eq. 
Emission 

factor 
[t/MWh]

Municipal purchases of certified green electricity

Certified green electricity purchased

B2. Local/distributed electricity production (Renewable energy only)

Renewable 
electricity 
produced 

[MWh]

Emission 
factor [t/MWh 

produced]

CO2 / CO2 

eq. 
emissions [t]

0

0

0

0

0 0

Photovoltaics
Geothermal
TOTAL

Local renewable electricity plants                                            
(ETS and large-scale plants > 20 MWe not 

recommended)

Wind 
Hydroelectric

B3. Local/distributed electricity production

from 
renewable 

sources

from non-
renewable 

sources
Natural gas Liquid gas Heating 

oil Lignite Coal Fossil 
sources

Renewable 
sources

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Local electricity production plants                                         
(ETS and large-scale plants > 20 MW not 

recommended)

Electricity produced [MWh]
  Energy carrier input [MWh]

Combined Heat and Power 

Other

TOTAL

CO2 / CO2 eq. emissions 
[t]Fossil fuels

Waste Plant oil Other 
biomass

Other 
renewable Other

B4. Local heat/cold production

from 
renewable 

sources

from non-
renewable 

sources
Natural gas Liquid gas Heating 

oil Lignite Coal Fossil 
sources

Renewable 
sources

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Local heat/cold production plants

Heat/cold produced [MWh]
  Energy carrier input [MWh]

Combined Heat and Power 

District heating (heat-only) 

Other

TOTAL

CO2 / CO2 eq. emissions 
[t]Fossil fuels

Waste Plant oil Other 
biomass

Other 
renewable Other



SECAP template - CO2 emissions 

National Local Natural gas Liquid gas Heating 
oil

Diesel Gasoline Lignite Coal Other 
fossil 

Biofuel Plant oil Other 
biomass

Solar 
thermal

Geothermal

Electricity
Heat/cold

Fossil fuels Renewable energies

CO2 eq. 
emissions [t]

Non-energy related sectors

Waste management

Waste water management

Other non-energy related



SECAP template - Emission inventory 

Natural gas Liquid gas Heating 
Oil Diesel Gasoline Lignite Coal Other fossil 

fuels Biofuel Plant oil Other 
biomass

Solar 
thermal Geothermal

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Non-ETS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ETS (not recommended) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
0
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sector

CO2 emissions [t] / CO2 eq. emissions [t]

Electricity Heat/cold

Fossil fuels Renewable energies

Total

Industry

Subtotal
TRANSPORT
Municipal fleet

Public transport 

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES  
Municipal buildings, equipment/facilities

Tertiary (non municipal) buildings, equipment/facilities

Residential buildings

Public lighting

Waste management

Waste water management

Other non-energy related

TOTAL

Private and commercial transport  

Subtotal
OTHER 
Agriculture, Forestry, Fisheries

OTHER NON-ENERGY RELATED



Thank you for your attention….. 
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