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A. Title of the methodology 

 

GHG Emission reduction by Electric Vehicle 

 

 

B. Terms and definitions 

 

Terms Definitions 

Electric vehicle(EV) 

 

 

 

Electric vehicles refer the vehicles only driven by electricity 

supplied from on-board battery. Those vehicles that are 

supplied from energy from out of vehicles such as trolley bus 

or generator mount vehicles, or vehicles that are also driven 

by internal combustion engine (Hybrid vehicle, Plug in 

Hybrid vehicle) are excluded. Generally electric vehicles 

correspond to those vehicles that are charging electricity from 

grid to secondary battery and drive the motor during driving.  

Internal Combustion Engine  

vehicle(ICE) 

ICE vehicles refer to vehicle driven by the energy produced 

by internal combustion engine. 

 

 

C. Summary of the methodology 

  

Items Summary 

GHG emission reduction 

measures 

This methodology is for project activities introducing new 

electric vehicles that displace the use of ICE vehicles in 

passenger transportation. Emission reductions are realized 

because of improvement of fuel efficiency. Electric vehicles use 

less fossil fuel (indirectly or upstream consumptions) than 

conventional ICE vehicles 

Calculation of reference 

emissions 

F.1. Establishment of reference emissions 

The reference scenario is the operation of the comparable 

vehicles that would have been used to provide the same level of 

transportation service.  

F.2. Calculation of reference emissions 

The reference emissions are calculated as per the formula 

below:  
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REy =Σi (SFCi x NCVRF,i x EFRF,i x DDi,y x NRF,i,y) 

 

REy Total reference emissions in year y (tCO2/year)  

SFCi Specific fuel consumption of reference vehicle category i 

(l/km) 

NCVRF,i  Net calorific value of fossil fuel consumed by 

reference vehicle category i (MJ/l)  

EFRF,i     Emission factor of fossil fuel consumed by reference 

vehicle category i (tCO2/MJ)  

DDi,y      Annual average distance travelled by project vehicle 

category i in the year y (km/year)  

NRF,i,y     Number of reference vehicles in category i in year y 

Calculation of project 

emissions 

Project emissions are from the electricity consumption 

associated with the operation of project vehicles and calculated 

as per the formula below:  

PEy =Σi (SECPJ,i,y x EFelect,y /(1- TDLy ) x DDi,y x NPJ,i,y) 

 

PE y   Total project emissions in year y (tCO2/year)  

SECPJ,i,y Specific electricity consumption by project vehicle 

category i per km in year y in urban conditions 

(kWh/km)  

EFelect,y  CO2 emission factor of electricity consumed by project 

vehicle category i in year y (tCO2/kWh)  

TDLy    Average technical transmission and distribution losses 

for providing electricity in the year  

DDi,y    Annual average distance travelled by the project vehicle 

category i in the year y (km/year)  

NPJ,i,y   Number of operational project vehicles in category i in 

year y 

Monitoring parameters DDi,y: Annual average distance travelled by the project vehicle 

category i in the year y (km/year)  

SECPJ,i,y,: Specific electricity consumption by project vehicle 

category i per km in year y in urban conditions (kWh/km)  

NPJ,i,y: Number of operational project vehicles in category i in 

year y  

NRF,i,y: Number of reference vehicles in category i in year y 

(equal to NPJ,i,y: in most cases)  
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D. Eligibility criteria 

This methodology is applicable to projects that satisfy all of the following criteria. 

Criterion 1 This methodology is applicable for project activities introducing new electric 

vehicles that displace the Internal Combustion Engine (ICE) vehicle in passenger 

and freight transportation to reduce GHG emission. 

Criterion 2 This methodology is applicable for electric vehicles with 4-wheels with the 

following specifications. 

a)  Accommodating 4 or more passengers 

b)  Driving more than 100 km per charge 

c)  Complying with Quick charging capability 

 

 This methodology is not applicable to hybrid vehicles and plug-in-hybrid 

vehicles.  

The definition of GHG reduction amount should be defined by comparing the 

Project vehicles (Electric Vehicles) with Reference vehicles (ICE vehicles) 

within the same category and same level of vehicle specifications such as 

passenger/load capacity. 

Criterion 3 Project EVs must comply with the following condition ;  

a)  Vehicle standards and regulations in Costa Rica  

b)  Complete vehicle registration and mandatory automobile liability  

insurance coverage  

c)  Vehicle (including Li-Ion Battery) after sales/maintenance service for 

respective vehicles should be available (or establishment plan of such service 

should be available) 

d)  Vehicle (including Li-Ion Battery) should be properly recycled and 

disposed. 

 

 

E. Emission Sources and GHG types 

 

Reference emissions 

Emission sources GHG types 

GHG Emission from reference vehicle(Internal Combustion Engine) to be 

replaced by project vehicle (Electric Vehicle) 

CO2 

Project emissions 



JCM_MN_F_PM_ver01.0 

Ⅲ－(1)－5 

 

Emission sources GHG types 

GHG Emission by electricity generation for project vehicle (Electric 

Vehicle) 

CO2 

 

 

F. Establishment and calculation of reference emissions 

F.1. Establishment of reference emissions 

 

Reference emission should be defined based on the assumption of the continuous usage of 

comparable ICE(Internal Combustion Engine) vehicle for offering the respective transportation   

services. Comparability between the Reference vehicle and the Project vehicle should be defined by 

the vehicle specifications such and passenger/load capacity. 

  

F.2. Calculation of reference emissions 

 

Reference emissions can be calculated as shown below. 

 

REy =Σi (SFCi x NCVRF,i x EFRF,i x DDi,y x NRF,i,y) 

 

REy Total reference emissions in year y (tCO2/year)  

SFCi Specific fuel consumption of reference vehicle category i (l/km) 

NCVRF,i  Net calorific value of fossil fuel consumed by reference vehicle category i (MJ/l)  

EFRF,i     Emission factor of fossil fuel consumed by reference vehicle category i (tCO2/MJ)  

DDi,y      Annual average distance travelled by project vehicle category i in the year y (km/year)  

NRF,i,y     Number of reference vehicles in category i in year y 

 

Specific fuel consumption of reference vehicle category i (SFCi) should be defined from the 

following 3 options by taking into account of possibility/validity to adopt to respective project. 

 In Costa Rica case, option1 should basically be considered. But option2 or option3 can also be 

adopted when it is considered appropriate.  

 

Option 1） Fuel economy measuring result（Calculated based on “full-tank filling methodology”） 

 

Value has been defined based on the measuring result of the fuel economy of the reference vehicle. 

 

Gasoline fueled Vehicle：19 km/L 

Diesel fueled Vehicle：12.7 km/L 
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Option 2） Conservative default value based on publicly available data (Such as the values on the 

information site disclosing the actual fuel economy data in the market) 

Gasoline fueled Vehicle：16.6 km/L   

Diesel fueled Vehicle：16.7 km/L   

（Source: Global real-life fuel economy site “Fuelly” http://www.fuelly.com/ ） 

 

Option 3) Catalogue value of respective vehicle 

Gasoline fueled Vehicle：17.4 km/L  

Diesel fueled Vehicle：17.5 km/L  

（Source: UK information site “Next Green Car ” http://www.nextgreencar.com/used-car-search/） 

 

It is reported that the actual fuel economy is approximately 30% lower than the catalogue value in 

Japan in 10-15 mode ( 20% lower in JC08 mode: Source: Japanese Automobile Manufacturers 

Association), and using catalogue value to define reference emission is considered to be very 

conservative.    

 

 

 

G. Calculation of project emissions 

 

Project emission amount should be defined based on the following calculation. 

  

PEy =Σi (SECPJ,i,y x EFelect,y /(1- TDLy ) x DDi,y x NPJ,i,y) 

 

PE y   Total project emissions in year y (tCO2/year)  

SECPJ,i,y Specific electricity consumption by project vehicle category i per km in year y in urban 

conditions (kWh/km)  

EFelect,y  CO2 emission factor of electricity consumed by project vehicle category i in year y 

(tCO2/kWh)  

TDLy    Average technical transmission and distribution losses for providing electricity in the 

year  

DDi,y    Annual average distance travelled by the project vehicle category i in the year y (km/year)  

NPJ,i,y   Number of operational project vehicles in category i in year y 

 

 

 

http://www.fuelly.com/
http://www.nextgreencar.com/used-car-search/
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H. Calculation of emissions reductions 

 

Emission reduction amount should be defined based on the following calculation. 

  

ERy = REy – PEy  

ERy  Emission reductions in year y (tCO2/year)  

REy  Reference emissions in year y (tCO2/year)  

PEy  Project emissions in year y (tCO2/year)  

 

The following formula can be used when CO2 emission factor of electricity in respective 

country is very small. 

  

ERy = REy – PEy  

= REy – 0.10×REy  

= 0.90×REy  

 

CO2 emission factor of electricity in Costa Rica is very small (62.86tCO2/GWh： Source: 

SMALL-SCALE CDM PROJECT in Costa Rica Nov. 2013), and the project emission amount is 

estimated to be very small comparing with the reference emission amount. In such case, Project 

emission amount can be defined as 10% of the reference emission amount to keep the 

conservativeness of the calculation result and to simplify the monitoring process. 

Electricity self-sufficiency rate is very high (more than 90%) and most of the electricity is 

generated from natural resources such as hydro power, geo-thermal power, and wind power, the 

future electricity policy to keep demand/supply balance should be closely monitored to finalize 

the emission reduction amount.  

 

 

I. Data and parameters fixed ex ante 

The source of each data and parameter fixed ex ante is listed as below. 

Parameter Description of data Source 

NCVRF,i  

 

Net calorific value of fossil fuel 

consumed by reference vehicle 

category i (MJ/l)  

 

Specific value in Costa Rica or 

neighboring countries. Or IPCC default 

value 

Gasoline：Specific value for Japan 

（34.6MJ/L：Source by the Agency of 

Natural Resources and Energy） 

Diesel：Value quoted by the small scale 
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CDM project in Costa Rica (39.0MJ/L）  

EFRF,i  

 

Emission factor of fossil fuel 

consumed by reference vehicle 

category i (tCO2/MJ)  

 

Specific value in Costa Rica or IPCC 

default value  

Ex：IPCC default value 

（Gasoline：0.0000693tCO2/MJ） 

（Diesel：0.0000742t CO2/MJ）  

SFCi  

 

Fuel consumption by reference 

vehicle category i (l/km)  

 

Specific fuel consumption of reference 

vehicle category i (SFCi) should be 

defined from the following 3 options by 

taking into account of possibility/validity 

to adopt to respective project. 

  

Option (1): Fuel economy measuring 

result  

Option (2): Conservative default value 

based on publicly available data  

Option (3): Catalogue value of respective 

vehicle  

 

The monitoring method/item of each data and parameter set ex-post is listed as below: 

 

Parameter Description of data Source 

DDi,y 

  

 

Annual average distance travelled 

by project vehicle category i in the 

year y  

(km/year)  

 

  

Monthly distances travelled of sample 

vehicles for each vehicle category are 

monitored every month and  

average value is applied as the average 

monthly distance travelled by the vehicle 

category.  

SECPJ,i,y,  

 

Specific electricity consumption by 

project vehicle category i per km in 

year y in urban conditions 

(kWh/km)   

 

Defined based on catalogue value of 

assumed project vehicle (0.105 kwh/km). 

Assumed Monthly electricity 

consumptions of sample vehicles for each 

vehicle category are monitored every 

month and the average value is applied as 

the average monthly electricity 

consumption by vehicle category. The 

average annual electricity consumption by 
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vehicle category is calculated as the 

weighted average in distance travelled. 

The monthly electricity consumption is 

calculated from the record of monthly 

operation report.  

In Costa Rica, CO2 emission factor of 

electricity is low enough, and project 

emission should be estimated to be low 

enough comparing with reference 

emission. Methodology to define project 

emission as 10 % of reference emission 

should be considered to simplify the 

monitoring process while maintaining the 

robustness.  

NRF,i,y  

 

Number of reference vehicles in 

category i in year y  

  

 

Basically equal to NPJ,i,y. But to closely 

monitored the in case discrepancy 

between number of reference vehicles and 

project vehicles occurs as a result of 

replacing or adding respective vehicles. 

NPJ,i,y  

 

Number of operational project 

vehicles in category i in year y  

 

Based on annual sales records or official 

data on registered project vehicles.  

 

EFelect,y  

 

CO2 emission factor of electricity 

consumed by project vehicle 

category i in year y (tCO2/kWh)  

Quoted from CDM small scale project 

(0.000062.86tCO2/kWh). 

Value in Costa Rica is small enough 

and Costa Rica has high self-efficiency 

ratio on electricity. Value to be monitored 

project emission to be re-calculated if 

necessary in case ratio changes due to the 

social/economic circumstance.    

TDLy  

 

Average technical transmission and 

distribution losses for providing 

electricity in the year  

Quoted from public data base by country 

(“The World Bank” ) to be 11% for Costa 

Rica. 

 


