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Definition and use of 2017 CoM East default emission factors and BAU coefficients  

This document provides an update to the Covenant of Mayors (CoM) default emission factors 

and an extension of the Business-As-usual Scenario coefficients initially published in Janssens-

Maenhout et al. (2012), Iancu et al. (2014), and Cerutti et al. (2014) Joint Research Centre (JRC) 

technical reports.  

The CoM default emission factors can be used by local authorities in the Eastern Partner 

countries (Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine) of Covenant of Mayors 

for Climate and Energy (CoMCE) initiative to estimate their CO2 or Greenhouse Gas (GHG) 

emissions due to:  

a) local consumption of fossil fuels and non-renewable wastes  

b) local consumption of biofuels, biomass, solar thermal and geothermal Renewable energy 

sources (RES) 

c) local electricity production from other RES (wind, hydroelectric, photovoltaics) 

d) local electricity consumption 

 

The a) and b) factors quantify the CO2 (in tCO2/MWh) and GHG (in tCO2-eq/MWh) emissions 

from the consumption of energy carriers and RES (Standard approach) and their corresponding 

supply chains (Life Cycle Assessment (LCA) approach). As with the previous versions, they are 

provided (Tables 1 and 2) for the most commonly used energy carriers and RES in Europe. The 

CoM Standard default emission factors are the IPCC (2006) default factors for stationary 

combustion as in Cerutti et al. (2014). The LCA default emission factors have been calculated 

by adding to the standard emission factors, emissions from the supply chain as estimated from 

the latest version (v3.2) of the European Life Cycle Database, as well as other databases and 

literature reviews (Koffi et al., 2017). Because LCA values have a period of validity, both the 

previous (valid up to 2007) and present (valid from 2008) LCA factors are reported. The GHG 

emission factors (in CO2 eq), which include CO2, CH4 and N2O have been updated using the 100-

year time horizon Global Warming Potential factors from the IPCC four assessment report (IPCC, 

2007).  

 

An update of the National Emission Factors for Electricity consumption (NEFE) to estimate 

the emissions from the production of electricity elsewhere that is consumed locally is also 

provided (Table 3). Annual NEFE values for 1990 to 2013, as derived from an extended set of 

energy data (IEA, 2016), have been calculated for both the standard and LCA approaches (Koffi 

et al., 2017). In case of local electricity production (Table 4) and/or purchase of certified green 

electricity by the local authority, a local emission factor for electricity consumption has to be 

further assessed from the NEFE by also accounting for the local production and purchase of 

electricity and the related emissions. The NEFEs using the IPCC approach and accounting for CO2 

emissions (tCO2/MWh) are provided in Table 3.1, whereas the GHG factors (in tCO2 eq/MWh), 

which include CO2, CH4 and N2O emissions, are provided in Table 3.2. The NEFEs using the LCA 

approach (Table 3.3) were obtained applying the LCA emission factors of Table 1 to the IEA 

input energy carriers (see Koffi et al., 2017 for details). 

 

The 2030 BAU coefficients provided in Table 5, which account for the urbanisation level of the 

country, can be used by local authorities in the Eastern Partner countries of CoMCE to estimate 

their total CO2 or Greenhouse Gas (GHG) emissions by 2030. They were estimated from 

historical EDGAR-CIRCE emission data (Doering et al., 2010) and a BAU forecast scenario from 

file://ies.jrc.it/h02/Emissions_Team/EDGAR/store1/Covenant%20of%20Mayors/Presentations%20templates/Graphic%20Toolbox%20CoMO/xx.pdf
file://ies.jrc.it/h02/Emissions_Team/EDGAR/store1/Covenant%20of%20Mayors/Presentations%20templates/Graphic%20Toolbox%20CoMO/xx.pdf
file://ies.jrc.it/h02/Emissions_Team/EDGAR/store1/Covenant%20of%20Mayors/Presentations%20templates/Graphic%20Toolbox%20CoMO/xx.pdf
file://ies.jrc.it/h02/Emissions_Team/EDGAR/store1/Covenant%20of%20Mayors/Presentations%20templates/Graphic%20Toolbox%20CoMO/xx.pdf
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the POLES model (Russ et al., 2007), as explained in Janssens-Maenhout et al. (2012). These 

coefficients have to be applied by CoMCE local authorities to their BEI inventory in order to 

estimate their 2030 CO2 or GHG emissions (see Janssens-Maenhout et al., 2012 for details). 

 

Further information on the methodology, assumptions, data sources and use of these default 

emission factors and BAU coefficients is found in Koffi et al. (2017) and Janssens-Maenhout et al. 

(2012), respectively. Regular updates of the CoM default emission factors are foreseen, so we 

recommend checking for the latest version from the JRC COM-EF collection 

(http://data.jrc.ec.europa.eu/collection/id-0083). It is important not to update these factors 

during the monitoring phase, because it would affect the evaluation of the mitigation action plan. 

If local authorities prefer to use and update emission factors that better reflect the properties of 

the fuels used in their territory, they are welcome to do so. 

 

 

 

 

  

More recent knowledge and technologies can give substantial changes in 
the CoM default emission factors. When selecting these factors, it is 
important not to update the ones used for the Baseline Emission Inventory 
during the monitoring phase, in order to identify the trends and changes in 
local emissions that are due to local energy production and consumption, 
rather than changes in the emission factors used. 
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Table 1: Default Emission factors for fossil fuels and municipal wastes 
 

                      Energy carriers1 Standard 

(IPCC, 2006) 

LCA2, 4  

up to 

2007 

LCA3, 4 

2008-2015 

(current 

update) 

SECAP Template IPCC denomination t CO2 

/MWh 

t CO2-eq 

/MWh  

t CO2-eq 

/MWh 

t CO2-eq 

/MWh 

Natural gas Natural gas 0.202 0.202 0.237 0.240 

Liquid gas Liquefied Petroleum Gases 0.227 0.227 n.a. 0.281a 

Natural Gas Liquids 0.231 0.231 n.a. 0.272a 

Heating Oil Gas/Diesel oil 0.267 0.268 0.305 0.306 

Diesel Gas/Diesel oil 0.267  0.268b 0.305 0.306 

Gasoline Motor gasoline 0.249 0.250b 0.307 0.314 

Lignite Lignite 0.364 0.365 0.375 0.375 

Coal Anthracite 0.354 0.356 0.393 0.370 

Other Bituminous Coal 0.341 0.342 0.380 0.358 

Sub-Bituminous Coal 0.346 0.348 0.385 0.363 

Other non 

renewable fuels 

Peat 0.382 0.383 0.392 0.390a 

Municipal Wastes (non-
biomass fraction) 

0.330 0.337 0.174 0. 295 

1Default energy carriers of CoM SECAP on-line template. 2ELCD (2009) and 3ELCD v3.2 (ELCD, 2015) 
databases, except aEcoinvent. 

b
If choosing to report in CO2-eq, please consider that the emission factors 

for the transport sector are up to 3% higher than the values provided here (e.g., for gasoline), which are 
characteristic for stationary sources. For municipal wastes, the LCA factor is lower than the IPCC (2006) 
factor because of the emission savings allowed by the waste treatment. 4The validity range applies to the 
baseline year, i.e. to the year of the so-called Baseline Emission Inventory (BEI). For the subsequent 
monitoring emission inventories (MEIs), the same emission factors should be applied (see also Koffi et 
al. (2017) for details on the use of local versus CoM default emission factors). 
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Table 2: Default Emission factors for renewable energy sources  
 

                      Renewable energy Standard2 

(IPCC, 2006) 

LCA3 

up to 

20075 

LCA4 

2008-20155 

(current 

update) 

Energy 

classes 1 

IPCC denomination                                

          Carbon neutrality                                                           

t CO2 

/MWh 

t CO2-eq 

/MWh 

t CO2-eq 

/MWh 

t CO2-eq 

/MWh 

Plant oil Other Liquid Biofuels cn 0 0.001 0.182 a 0.182a 

ncn  0.287 0.302 0.484 0.484 

Biofuel Bio-gasoline cn  0 0.001 0.207a 0.207a  

ncn  0.255 0.256 0.462 0.462 

Biodiesels cn  0 0.001 0.156 a 0.156a 

ncn  0.255 0.256 0.411 0.411 

Other 
biomass 

Biogas ncn 0.197 0.197 n.a. 0.284 b 

Municipal wastes  
(biom. fraction) 

cn 0 0.007 0.106 0.1063 

Wood (/Wood waste) cn  0 0.007 0.013 0.017c 

ncn  0.403 0.410 0.416 0.420 

(Wood/) Wood waste ncn 0.403 0.410 0.1843 0.1843 

Other primary solid 
biomass 

ncn 0.360 0.367 n.a. n.a. 

Solar thermal   0 0 n.a. 0.040d 

Geothermal   0 0 n.a. 0.050d 
1Default energy carriers of CoM SECAP on-line template. 2 Standard emission factors should be reported zero if the 
biofuels/biomass meet CO2 neutrality criteria (cn) in terms of CO2 emissions versus CO2 assimilation by plants; For fuels 
that do not meet carbon neutrality criteria (Koffi et al., 2017), the ncn (not carbon neutral) IPCC (2006) default 
emission factors reflecting the carbon content, potentially further corrected for the carbon assimilation, should be used 
(excluding emissions from the supply chain, which are included in the LCA factor). The sources of LCA values are 3ELCD 
(2009) and 4ELCD v3.2 (ELCD, 2015) databases except a)Bertoldi et al. (2010), b) Ecoinvent world value for the year 
2015, c) NEEDS database and d) Amponsah et al. (2014). 5The validity range applies to the baseline year, i.e. to the year 
of the so-called Baseline Emission Inventory (BEI), whereas for the monitoring emission inventories (MEIs), the same 
emission factors should be applied. The LCA factors for emissions from plant oil, biogasoline (bioethanol) and biogas 
have been checked for consistency against the values reported in the EU Renewable Energy Directive. See also Koffi et 
al. (2017) on the use of local versus CoM default emission factors. 
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Table 3. National Emission factors for electricity consumption 

 
Table 3.1: CO2 emissions from Electricity consumption (IPCC approach, tCO2/MWh) in CoM East countries 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Armenia  0.396 0.406 0.240 0.215 0.174 0.200 0.172 0.195 0.190 0.130 0.136 0.179 0.278 0.243 

Azerbaijan  0.966 0.819 0.769 0.766 0.691 0.685 0.652 0.762 0.724 0.744 0.669 0.699 0.741 0.706 

Belarus 0.462 0.466 0.457 0.444 0.533 0.516 0.517 0.503 0.556 0.513 0.862 0.477 0.433 0.441 

Georgia 0.267 0.180 0.079 0.076 0.103 0.118 0.189 0.232 0.112 0.181 0.112 0.129 0.140 0.094 

Moldova 0.663 0.571 0.515 0.523 0.445 0.436 0.415 0.457 0.446 0.550 0.627 0.603 0.599 0.473 

Ukraine 0.614 0.630 0.622 0.698 0.554 0.613 0.654 0.632 0.624 0.605 0.713 0.637 0.673 0.660 
  
 Table 3.2: GHG emissions from Electricity consumption (IPCC approach, tCO2 -eq/MWh) in CoM East countries 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Armenia  0.396 0.407 0.240 0.215 0.174 0.201 0.172 0.195 0.190 0.130 0.136 0.179 0.279 0.243 

Azerbaijan  0.969 0.821 0.770 0.768 0.692 0.687 0.653 0.763 0.724 0.745 0.670 0.700 0.742 0.707 

Belarus 0.463 0.466 0.458 0.444 0.533 0.516 0.518 0.504 0.556 0.514 0.863 0.478 0.433 0.441 

Georgia 0.268 0.180 0.079 0.076 0.103 0.118 0.189 0.232 0.112 0.181 0.113 0.129 0.140 0.095 

Moldova 0.664 0.571 0.516 0.523 0.445 0.437 0.415 0.458 0.446 0.550 0.628 0.603 0.599 0.473 

Ukraine 0.616 0.632 0.625 0.701 0.556 0.615 0.657 0.635 0.627 0.608 0.716 0.640 0.676 0.663 
 
Table 3.3: GHG emissions from Electricity consumption (LCA approach, tCO2-eq/MWh) in CoM East countries 

Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Armenia  0.471 0.483 0.285 0.255 0.206 0.238 0.204 0.231 0.226 0.155 0.161 0.213 0.331 0.289 

Azerbaijan  1.116 0.959 0.900 0.896 0.812 0.803 0.767 0.897 0.856 0.883 0.795 0.830 0.880 0.837 

Belarus 0.548 0.552 0.542 0.527 0.632 0.612 0.613 0.599 0.660 0.606 1.027 0.569 0.515 0.525 

Georgia 0.315 0.213 0.093 0.090 0.121 0.138 0.224 0.275 0.132 0.214 0.133 0.153 0.166 0.112 

Moldova 0.782 0.674 0.609 0.617 0.529 0.518 0.493 0.543 0.530 0.653 0.745 0.716 0.711 0.562 

Ukraine 0.660 0.682 0.670 0.752 0.598 0.655 0.697 0.675 0.666 0.644 0.769 0.679 0.715 0.702 
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Table 4: Emission factors for local renewable electricity production 

 Standard 

(IPCC) 

LCA2 

Up to 20074 

LCA3 

2008-20154 

(current 

update) 

Electricity generation 

RES  Technology1 

t CO2
 

/MWh 

t CO2-eq 

/MWh 

t CO2-eq 

/MWh 

t CO2-eq 

/MWh 

Wind 0 0 0.020-0.050a 0.010 

Hydroelectric  0 0 0.007 0.006 

Photovoltaics 0 0 0.024b 0.030c 

LCA data sources: 1RES Technologies as defined in CoM SECAP on-line template; 2ELCD (2009) and 3ELCD v3.2 
(ELCD, 2015) databases except: a)based on results from one plant, operated in coastal areas with good wind 
conditions, b) Vasilis et al. (2008) and c) Amponsah et al. (2014). 4The validity range applies to the baseline 
emission inventory. For the subsequent monitoring emission inventories, the same emission factors should be 
applied (see also Koffi et al. 2017 on the use of local versus CoM default emission factors). 
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Table 5. 2030 BAU coefficients  

 

Country BEI year  

 
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Armenia
2
  1.03 1.04 1.05 1.06 1.07 1.08 1.06 1.03 1.00 0.98 0.95 0.92 0.89 

Azerbaijan
2
  1.63 1.62 1.60 1.59 1.57 1.55 1.47 1.39 1.30 1.22 1.13 1.04 0.96 

Belarus 1.06 1.07 1.07 1.07 1.08 1.08 1.07 1.06 1.05 1.04 1.03 1.02 1.01 

Georgia
2 1.51 1.50 1.49 1.48 1.47 1.46 1.40 1.34 1.27 1.21 1.16 1.10 1.04 

Moldova
2 1.01 1.03 1.05 1.07 1.09 1.10 1.08 1.06 1.04 1.01 0.99 0.96 0.93 

Ukraine 0.86 0.87 0.87 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 
 
 BEI year 
Country 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Armenia
2
  0.86 0.83 0.79 0.81 0.83 0.85 0.86 0.88 0.90 0.92 0.93 0.95 1.00 

Azerbaijan
2
  0.88 0.80 0.72 0.74 0.76 0.79 0.81 0.83 0.86 0.88 0.90 0.92 1.00 

Belarus 1.00 0.99 0.98 0.98 0.98 0.98 0.98 0.99 0.99 0.99 0.99 0.99 1.00 

Georgia
2 0.98 0.92 0.86 0.87 0.88 0.90 0.91 0.92 0.93 0.94 0.95 0.96 1.00 

Moldova
2 0.90 0.87 0.84 0.85 0.87 0.88 0.90 0.91 0.92 0.93 0.95 0.96 1.00 

Ukraine 0.88 0.88 0.88 0.89 0.90 0.91 0.92 0.94 0.95 0.96 0.97 0.98 1.00 
1 The BAU coefficients are valid for both CO2 and GHG emissions (as they differ by less than 0.8%); 2 BAU coefficients for these countries include a 
correction accounting for their ongoing urbanisation process (see Janssens-Maenhout et al., 2012 for details). 
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