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Statement on Environmental 
Assessment of Electric Vehicles 

ñThere is international consensus that the 

environmental effects of electric vehicles can 

only be analyzed on the basis of  

Life Cycle Assessment (LCA)  

including the production, operation and the end 

of life treatment of the vehiclesò 

ñé.and in comparison to conventional  

vehiclesò  



Assessment of 
LCA-Aspects over Full Value Chain 
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The 7 Key Issues in LCA of EVs 

1) General issues: state of technology, heating&cooling of vehicle 

2) Life cycle modeling: end of life, data quality, allocation, life time 

3) Vehicle Cycle: productionïuseïend of life e.g. energy demand of 
vehicle   

4) Fuel Cycle (electricity production): PV with storage 

5) Inventory analysis: CO2, MJ, kg <-> CSB5 waste water, heavy metals 

6) Impact assessment: GHG, primary energy <-> biodiversity, toxicity 

7) Reference system: vehicle size, driving range, 100% substitution? 



IEA Hybrid&Electric Vehicle: 
18 Countries in 14 Tasks 

http://www.ieahev.org/ 

Operating agent: 

 

Partners: 

LCA of Electric vehicles 



Greenhouse Gas Emissions of 
Electric Battery Vehicle 
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The 2 Keys: Renewable Energy 
and Energy Efficiency 
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Estimated GHG (CO2, CH4, N2O) 
Emissions of National Electricity Productions 

Source: 

own calculations using data of ecoinvent 

From primary resource extraction 

to charging point 
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GHG Emissions of EVs 
Current National Electricity Productions 

Electricity consumption EV at charging point 

for real driving cycle (e.g. heating/cooling): 

15 ï 30 kWh/100 km 

Source: own calculations using data of ecoinvent 

diesel & gasoline 

 ICE 

Average GHG change (CO2, CH4, N2O): 

from a 80% reduction to a 30% increase 



Estimated PM-Emissions 
of National Electricity Productions 

Source: 

own calculations using data of ecoinvent 

From primary resource extraction 

to charging point 

National electricity production 
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PM (< 10 µm)-Emissions of EVs  
Current National Electricity Productions   

Electricity consumption EV at charging point 

for real driving cycle (e.g. heating/cooling): 

15 ï 30 kWh/100 km 

Source: own calculations using data of ecoinvent 

Average change PM emissions (< 10 µm): 

from 90% reduction to a 60% increase 

diesel & gasoline 

 ICE 



Additional Renewable Electricity 
Production and Electric Vehicles  

1. ĂDirect connectionñ 

2. ĂVia storageñ 

3. ĂStored in Gridñ 

4. ĂReal time chargingñ 

How to  

connect? 



Charging of EVs with 
Additional Renewable Electricity 

ñDirect connectionò 

ñReal time chargingò ñStored in gridñ 

ñVia storageò 



Emissions for Different Loading 
Strategies with Additional 

Renewable Electricity  
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Vehicle Fleet Worldwide 2014 

Source: EVI 2015, IEA-HEV, own assumptions 

Assumption: 

- BEV 65%, PHEV 35% 

- BEV: 14,000 km/a 

- PHEV 8,000 km/a (electric) 

- EVs substitute 95% of km driven by conventional vehicles 

Rest: AT, BE, BG, CZ, DK, FI, 

GR, HU, IE, IT, LU, PL, PT, RO, 

SK, SI, ES, SE, AU, CA, CH, KR, TR, 

ID, SA 

About 700,000 electric vehicles 



Estimated GHG-Emissions 
of Electric Vehicles Worldwide (2014) 

Ranges due to 

- Emissions of national electricity production 

- Electricity consumption of EVs at charging point 

- Fuel consumption of substituted conventional ICEs 

- Emissions&energy consumption of real world driving cycles  

- Data availability, uncertainty and consistency, e.g. PM  

substituting diesel and gasoline ICE vehicles 

-70% -15% -15% -35% +35% -80% -15% -15% -20% 



Estimated PM-Emissions 
of Electric Vehicles Worldwide (2014) 

Ranges due to 

- Emissions of national electricity production 

- Electricity consumption of EVs at charging point 

- Fuel consumption of substituted conventional ICEs 

- Emissions&energy consumption of real world driving cycles  

- Data availability, uncertainty and consistency, e.g. PM  

substituting diesel and gasoline ICE vehicles 

-75% -70% -70% -60% +45% -85% -75% -50% -60% 



Estimated NOx ï and SO2-Emissions 
of Electric Vehicles Worldwide (2014) 

19 

Ranges due to 

- Emissions of national electricity production 

- Electricity consumption of EVs at charging point 

- Fuel consumption of substituted conventional ICEs 

- Emissions&energy consumption of real world driving cycles  

- Data availability, uncertainty and consistency, e.g. PM  

substituting diesel and gasoline ICE vehicles 

-55% -40% -45% +20% 
+ 

250% 
-70% 

+35% 

+35% +40% 



Estimated CH4-, NMVOC-, NOx- and CO- 
Emissions of EVs Worldwide (2014) 

Ranges due to 

- Emissions of national electricity production 

- Electricity consumption of EVs at charging point 

- Fuel consumption of substituted conventional ICEs 

- Emissions&energy consumption of real world driving cycles  

- Data availability, uncertainty and consistency, e.g. PM  

substituting diesel and gasoline ICE vehicles 

-75% -55% -50% -40% +60% -80% -30% -25% -30% 



GHG Emissions of 
Electric Vehicles - Renewable Electricity 21 

Source: own calculations using data of ecoinvent 

diesel & gasoline 

 ICE 

Average significant GHG reduction  

(CO2, CH4, N2O): 74 - 81% 

Intermediate 

battery storage 

assumed 

1) PV 20% 

2) Wind 10% 

Electricity 

consumption EV at 

charging point 

for real driving cycle 

(e.g. heating/cooling): 

15 ï 30 kWh/100 km 



PM (< 10 µm)-Emissions 
of Electric Vehicles ï Renewable Electr. 

22 

Source: own calculations using data of ecoinvent 

diesel & gasoline 

 ICE 

Average significant reduction  

PM-emissions (< 10 µm): 75 - 87% 

Intermediate 

battery storage 

assumed 

1) PV 20% 

2) Wind 10% 

Electricity 

consumption EV 

at charging point 

for real driving 

cycle (e.g. 

heating/cooling): 

15 ï 30 kWh/100 

km 



Summary  

 about 700,000 EVs worldwide  (end of 2014):  

Main countries US, JP, CN, F, DE, NO 

 Environmental Assessment of EVs only possible on 

Life Cycle Assessment compared to conventional vehicles 

Estimation of environmental effects substituting diesel/gasoline 

 - GHG-reduction:   - 20% 

 - PM < 10 reduction:       - 60%   

 - Acidification increase:  + 40% 

 - Ozone reduction:   - 30% 

Broad estimated ranges mainly due to 

 - Emissions of national electricity production 

 - Electricity consumption of EVs at charging point 

 - Fuel consumption of substituted conventional ICEs  

 - Data availability, uncertainty and consistency, e.g. PM  

Additional renewable electricity with adequate charging 

strategies is essential for further significant reductions 



New Task 30 
ñAssessment of Environmental Effects of 

Electric Vehiclesò  
24 

Water 

Air 

Land use - resource 

consumption -  waste 

management 

Overall environmental effects 

and their assessment 


