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ABSTRACT

The objectives of this study are to investigate the relationship between sociceconomic
characteristics of household and fuel consumption for household vehicle traveling, and to
develop the model of fuel consumption for household vehicles in Chiang Mai urban area.

The study area was divided into 81 zones covering about 50 km’ of Chiang Mai urban
area. The travel data of household vehicles was collected in the year 2002 from 1,007
households by home-interview survey using reveal preference technique. The collected data
included sociceconomic characteristics of household, household vehicle characterictics, and
traveling characteristic of household travelers (2,622 individuals).

Model of fuel consumption for household vehicles comprised of 4 sub-models that are
household distribution models, mode choice models, vehicle kilometer of travel (VKT) models,
and fuel consumption rates of each type of household vehicle. The fuel consumption for
household vehicle in the study area was estimated from product of (1) the number of each

vehicle caleulated from household distribution model and mode choice models, (2} the average



annual VKT of each vehicle calculated from VKT models, and (3) the fuel consumption rates of
each vehicle. l

The household distribution models were constructed based on multinomial logit model
structure. The models aimed to calculate the proportion of houscholds that classified into 3 types
consisting of (1) a detached house, (2) row house or twin house, and (3) apartment, rooms and
others. It was found thé.t the variables influencing utility function of the model were age of
household member, number of household member, and land price.

The mode choice models were also developed based on multinomial logit model
structure. They were used to calculate the proportion of vehicle type in each household type. The
vehicle type was categorized into 4 types consisting of (1) passenger car, (2) pickup, (3)
van/SUV/MPV, and (4) motorcycle. It was found that the variables influencing utility function
of the model were household income, age, number of passenger, vehicle carry size, distance and
time of traveling, trips per day, number of vehicle in household, and travel cost.

The VKT models were developed based on odometer data collecting from 1,636
sampling vehicles. The models could be represented by linear equation forms. The variables
influencing of the models were vehicle travel distance in a day, and frequency of vehicle used in
a week. The models were used to estimate the average-annual VKT of each vehicle type.

The fuel consumption rates of each vehicle type were developed from the performance
testing .information of 702 new car models obtained from car production companies, test car
agencies, and EPA. Average rates were calculated by weighting proportion of vehicle type
classified by engine size and fuel type. Then, all rates were converted into the oil equivalent unit
to represent the fuel consumed by each vehicle type.

The final models were then applied to demonstrate their applications on the following
selected policy test cases: (1) estimation of the fuel consumption in the study area, (2) impact on
changing oil price, and (3) effect of vehicle consumption rate, The results indicated that the fuel
consumption in year 2002 (base year), 2007, 2012 and 2017 were estimated about 62,244.7,
67,369.2, 71,518.4 and 75,587.8 Tons of Oil Equivalent (TOE) respectively. For sensitivity
anglysis of changing oil price ranging + 3 Baht/liter found that there would be tiny change on

total fuel consumption in the study area. And for the policy testing related to vehicle

consumption rate showed that the policy to encourage the use of low fuel consumption rate



vehicle up to 1% per year would help to reduce the yearly fuel consumption of household
vehicles about 645 TOE. In summary, the fiel consumption models of household vehicles
developed in this study has a wide range of applications and can be useful tool in transport

planning for conserve energy and environment in Chiang Mai urban area.



