
Method of Stating Energy 
Consumption 

Life-cycle analysis for EV energy consumption results 



Part 1: Literature review 

A. Many papers are related to the assessment of energy saving and 
GHG emission reductions of EV in different countries or districts. 

B. Upstream stage of power supply should be covered for EV 
assessment. 

C. The data of electricity mix and upstream emissions factor of 
different power supplying can be collected in most of countries. 

D. A standardized method for calculating and stating energy 
consumption and the associated GHG emissions for electrified 
vehicles is therefore recommended for consideration.  



A. Many recent papers on EV energy consumption 
and CO2 emissions in different countries/districts 

• For EU and its members 
• Rangaraju et al. (2015); Buekers et al. (2014); Donateo et al. (2015);  Ma et al. 

(2012 ); Millo et al. (2014); Sánchez et al. (2013); Brouwer et al. (2013); 
Jochem et al. (2015); Faria  et al. (2013); Holdway et al. (2010);  Smith (2010) 

• For US 
• Huo et al. (2015); Holdway et al. (2010); Millo et al. (2014); Thomas (2012a,b); 

Kim et al. (2014) ; Yang (2013) 

• For China 
• Huo et al. (2015); Millo et al. (2014); Zhou et al. (2013); Ou et al. (2010) 

• For Others (i.e. Japan) 
• Millo et al. (2014); Zhang et al. (2013) 

 



B. Upstream stage of power supply should be 
covered for EV assessment. 
• The emissions from EVs depend on their own energy consumption 

and on the CO2 intensity of the power generation mix from which the 
EV’s energy should obtained. (Doucette and McCulloch (2011)) 

• The energy consumption is the amount of energy used per unit 
distance traveled.  

• The CO2 intensity of a power generation mix is the average amount of 
CO2 emitted per unit of electrical energy generated by all of the 
power production processes in a mix weighted by the amount of 
power obtained from each of those processes.  



• Ou et al. (2010) for 
China 



• Ma et al. (2012 ) for UK  



• Holdway et al. (2010) for UK, US and France 

 



• Yang (2013) for US 

 



C. The data of electricity mix and upstream 
emissions factor can be collected usually.  
• The emissions from EVs depend on their own energy consumption 

and on the CO2 intensity of the power generation mix from which the 
EV’s energy should obtained. (Doucette and McCulloch (2011)) 

• The CO2 intensity varies considerably depending on the composition 
of the power generation mix. 

 



• Buekers et al. (2014) for EU 



• Ma et al. (2012 ) for UK  



• Zhang et al. (2013) for Japan 

 



• Holdway et al. (2010) for UK 



• Ou et al. (2011) for China 



• Millo et al. (2014) for many countries 



• Huo et al. (2015) for China and US 



• Thomas (2012) for US 



• Jochem et al. (2015) for  
Gemany 



• Faria  et al. (2013)  
for EU 

 



• Rangaraju et al. (2015) for Belgium 



• Smith (2010) for Ireland 

 



D. Stating Energy Consumption is an 
important environmental issue.  
• The development of such an assessment method is important as the 

expected increase in use of electric vehicles will lead to displaced emissions 
from the vehicle to electricity grids; depending on the GHG accounting 
methods used, the impact of electric vehicles on a region’s emissions 
profile may be underestimated if only considered for transportation.  

• However, the development of such a method is very challenging. It requires 
expertise in the composition of regional electrical grids as well as 
knowledge of the energy consumed for both electricity generation and 
distribution and conventional fuel production and distribution.  

• In addition, vehicle energy sources and their associated GHG emissions are 
geographically highly variable.  



It is recommended that a method be developed 
rather than attempt to establish a common value. 

• The method could consider the following:  
• Vehicle energy source upstream emissions;  

• Applicability to fleet average calculations;  

• Specific energy sources used by the vehicle and operating conditions can vary 
by region and are not managed by the vehicle manufacturer;  

• Easily understood by the consumer;  

• Of interest to the consumer in the context of comparing products;  

• Flexible enough to cover a wide range of propulsion system technologies;  

• Adopted widely across vehicle manufacturers; 

• Adopted widely across the world.  



Other considerations for electrified vehicle 
energy consumption  
• Include: 

• geographical and seasonal variation in liquid fuel lower heating values, and 
the relative efficiency associated with the upstream production of fuels and 
other energy carriers.  

• The latter can vary depending on the method of power generation and source 
of raw input energy (heavy fuel, gas, biofuel, wind, solar, hydro etc.).  



Part 2: DATA collection 

• Data on electricity chains 
• Life cycle energy consumption and GHG emissions situation for fossil fuel production and 

distribution stages of power generation 
• MJ/MJ fuel obtained 
• g CO2,e /MJ fuel obtained 

• Electricity generation efficiency  (%, by type) 
• Life cycle energy consumption and GHG emissions situation for non fossil fuel power 

generation and supplying 
• MJ/MJ power supplying 
• g CO2,e /MJ power supplying 

• Composition of regional electrical grids (%)(Coal, Oil, Gas, Hydro, Nuclear, PV, Wind and 
others) 

• Electricity transmission loss (%) 

• Data on EV charging and running 
• Charging efficiency (%) 
• Energy consumption for EV running (kWh /100 km) 



Part 3: Calculation methods 

• Life cycle analysis results 
Please see the formula in Cell D52 and Cell D56 
• Energy consumption 

• D52=3.6*D47/D43/(1-
D38/100)*(D27/100/(D12/100)*D7+D28/100/(D13/100)*D8+D29/100/(D14/100)*D9+D
30/100*D19+D31/100*D20+D32/100*D21+D33/100*D22*+D34/100*D23) 

• GHG emissions 
• D56=3.6*D47/D43/(1-

D38/100)*(D27/100/(D12/100)*F7+D28/100/(D13/100)*F8+D29/100/(D14/100)*F9+D3
0/100*F19+D31/100*F20+D32/100*F21+D33/100*F22*+D34/100*F23) 



Part 4: Stating Methods 

• Labelling together 
• ** kWh /100 km 

• ** Liter (gasoline equivalent)/ 100 km 

• Considering energy consumption by upstream and operation stages  
• Upstream (percentile) 

• Operation (percentile) 

• Comparing GHG emissions to conventional gasoline vehicle 
• Total 

• By stages 

 


