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ABSTRACT

The objective of this study is to develop the mode choice model for intercity freight
transportation using method of Box-Cox logit model. The model will be applied to describe choice
behavior and investigate the influence factors of the intercity {reight transportation in Thailand.

The data used in model development process is based on national freight transportation data
collected by Ministry of Communication and Transportation (MOCT) in 1999. The selc?cted data set
comprise of volume and origin - destination of intercity freight transportation by truck, rail, and
coastal ship. By analyzing a trend of changing mode for each of freight type, then the study select 12
groups of major freight volume for further analysis in model building stage. There are rice, maize,
rubber, other agriculture products, sugar, cement, chemical, metal products, petroleum products,
manufacturing products, and construction material.

In the analysis of data we found that freight categories, distance, transit cost, and number of
loading/unloading terminal are the potential factors influencing the making choice in freight
transportation mode. The analysis indicates that the different type of freight may lead to the different
of share in each mode. Increasing of transport distance and transit costs will cause shift from truck to
rail mode. But for coastal ship mode the effect of these factors are not clear as truck and rail mode. In
conclusion the suitable variables for developing mode choice model are freight categories, transit cost,

transit time, and number of loading/unloading terminal.



Method of multinomial logit model is used to develop the modal split model of freight
transportation. The models have been developed based on 2 methods of Box-Cox logit and simple
linear logit. Both methods give similar model prediction results. The analysis shows that from 12
models only 7 models of the freight mode choice model that satisfied statistical tests in model
validation process. These models are mode choice models for rice, maize, other agriculture product,
fertilizers, cement product, petroleum product, and manufacturing product. The percent correct in
prediction of the models are in range of 70 to 90 percent. The models can be applied in the case of
binary mode choice situation between truck and rail mode only. By comparison between the result of
prediction share from Box-Cox logit model and simple linear logit model , the result shows that the
both methods give similar prediction results and no significant of the different prediction in mode
share.

In analysis of influenced factors on the developed logit models, the concept of elasticity a
useful property of demand model is used to measure the level influence factors. The results indicate
that change in transit cost will cause the share of freight transport by rail mode increase about 3 to 17
percent, and change in number of loading/unloading rail terminal will cause the share of freight
transport by rail mode increase about 6 to 19 percent.

The developed models have been applied to analyze two study cases to demonstrate the
capability and constrain of the model when apply to the real world. The first case study is to estimate
rail freight demand when the proposed new railway routes have been opened into service. The new
railway routes are proposed by the State Railway of Thailand that are Denchai — Chiangrai Route and
Bouyai - Roi Et - Mukdahan — Nakonpanom Route. The model predicts that freight demand for new
route will be 350,859 ton/year. That is about 4 percent increase of existing freight volume with
respect to the present railway network. The second case study is to test sensitivity of modal share
when the cost of fright transport by truck is rise due to increasing of oil price. By the increase of
transit cost by truck up to 25 percent we found that the average of mode share in rail transport will

increase about § percent.



