Additional Information to the Proposed Methodology:
“Transportation energy efficiency activities by installing digital
tachograph systems”

1. Relationship between fuel efficiency of vehicle and temperature
2. Monthly mean temperatures of major 3 cities

3. Justification to apply travel distance to calculate fuel consumption of freight vehicle



1. Relationship between fuel efficiency of vehicle and temperature

The following table shows monthly average fuel efficiency of taxis in Hanoi, Vietnam.
It is observed that the fuel efficiency of vehicle tends to be higher (less efficient) as the temperature
goes higher. That is because air conditioners are working during warmer periods of the year.

unit: L/100km
Taxi No. Jan Feb Mar Apr May Jun Jul average
Nol 6.94 7.76 7.62 7.55 9.38 8.97 8.55 8.04
No2 6.27 6.45 6.78 6.88 7.80 8.25 7.62 7.09
No3 6.78 6.84 6.81 7.25 7.77 6.86 7.32 7.07
No4 7.05 7.28 7.54 8.12 8.92 8.87 8.56 7.97
No5 6.49 6.90 7.16 7.68 8.16 8.94 8.34 7.55
No6 6.20 6.43 6.21 7.38 8.94 9.18 8.43 7.42
No7 6.68 7.26 7.01 7.50 7.92 8.25 8.21 7.47
No8 6.24 6.93 7.21 7.46 8.44 8.65 7.92 7.46
No9 6.59 7.29 7.01 6.70 7.81 8.22 7.54 7.26
average 6.59 7.00 7.05 7.41 8.37 8.44 8.06 7.49
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2. Monthly mean temperatures of major 3 cities

Unit (degree Celsius)
Maximum temperature Minimum temperature Average temperature

Area Hanoi | DaNang | HCMC | Hanoi HCMC

January 20 25 32 15 20 22 175 22.5 27
February 21 26 33 16 20 23 18.5 23 28
March 23 28 34 19 22 25 21 25
April 28 31 35 22 24 26 25
May 32 33 34 25 25 26
June 33 34 33 27 26 25
July 33 34 32 27 26 25
August 33 34 32 26 26 25
September 32 32 32 26 25 25
October 29 29 31 23 24 24
November 26 27 32 20 22 23
December 22 25 31 16 20 22

Hatched item: Bottom 6 months in order of monthly mean temperature
*8 months are hatched in HCMC because of the same mean temperatures from July to September.

Source

MSN Weather Forecast (http://weather.jp.msn.com/) Ave. 24.8 26.6 28.4
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3. Justification to apply travel distance to calculate fuel consumption of freight vehicle

In this methodology, reference emissions are calculated for each freight vehicle by
multiplying reference fuel efficiency of freight vehicle set from actual data of fuel
consumption and travel distance in the past, project distance travelled by freight
vehicle, net calorific value and CO2 emission factor of fuel used by freight vehicles.
Therefore, accuracy of calculation depends on reproducibility of actual fuel consumption

by reference fuel efficiency of freight vehicle.

Considering the availability of relevant data on travelling of freight vehicle, fuel
efficiency can be calculated based on travel distance or freight ton-km. Analysis has
been conducted to justify the application of travel distance to calculate fuel consumption
of freight vehicle. Statistical data published by Ministry of Land, Infrastructure,

Transport and Tourism, Japan, has been used for analysis.

1) Correlation between actual and estimated fuel consumption

Correlation analysis has been conducted between actual fuel consumption of freight
vehicles and fuel consumption estimated by each year’s total travel distance or freight
ton-km.

As for estimation by travel distance, diesel oil consumptions per travel distance unit of 5
previous years are averaged, and then fuel consumption for each year is estimated by
multiplying that year’s total travel distance by the averaged unit. Same method is also

applied for estimation by freight ton-km.

The following graphs and tables show the results of correlation analysis for both travel
distance and freight ton-km.

The coefficients of determination, denoted R2, are 0.7431 for travel distance and 0.2781
for freight ton-km. Travel distance has a relatively stronger correlation with fuel
consumption compared with freight ton-km. It indicates that actual fuel consumption

can be numerically reproduced by travel distance.
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2) Conclusion
Freight ton-km is used to estimate fuel consumption in CDM methodology. Considering
the correlation analysis results, it can be said that fuel consumption of freight vehicle

can be estimated by travel distance.
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