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Abstract

Objective: Considering the large volume of mineral resources in Iran and the
geographical extent of mines and related industries in the country, its transportation is of
particular importance. Although this product is known as a rail-friendly product in terms
of transportation mode, but the 39% share of the rail transportation industry is far from
the capabilities and expectations of this field. Therefore, in order to increase the share of
rail transportation, it is necessary to identify the factors in the attractiveness of rail
transport compared to road one. Identifying the factors in mode choice of transportation is
one of the most important issues that has always been of interest to researchers in this
field. Several studies have been conducted on understanding the behavior of customers to
choose the mode of transport. In this paper, the most important factors that affect the
mode choice have been identified and the demand function for minerals rail transport is
estimated.

Methods: For this purpose, at first step, the affective factors in choosing the mode of
transportation have been identified with the revealed preference method through literature
review and background studies. Using the multiple regression model and the SPSS
software, the correlation between the dependent variable (share or demand) and
independent variables have been measured and a list of variables that effect on attracting
demand and have a significant presence has been identified. In the end, using the double
logit model and NLOGIT software, the rail utility function has been estimated to absorb
the demand for minerals. The logit model is a discrete choice model, which in this


mailto:Rostamkhani.a@ut.ac.ir
mailto:Mohsen.nazari@ut.ac.ir
mailto:hsafari@ut.ac.ir
https://www.orcid.org/0000-0003-2861-2052
https://www.orcid.org/0000-0001-9232-1319

research includes a utility function with different choice options and parameters affecting
them. The structure of these models is of the probability type and in it the behavior of the
decision maker and his efforts to maximize the utility resulting from the choice are
modeled through mathematical relationships. The "forward selection” method has been
used to build the model. In this method, the independent variables are entered into the
model one by one in the order of their influence on the dependent variable and are
evaluated, and at each stage, according to their t test statistic sign, chi-square test statistic
and model fit. The next step is to obtain the final model of the utility function. Finally, the
validity of the model was measured by the in-sample method, which shows a 3% error in
demand forecasting

Results: The results show that the most important factors affecting the choice of mineral
transportation method are the ratio of rail transportation tariff to road tariff per ton, the
bulk of the mine load, and the accessibility of the origin and destination to the rail
network. This means that with the increase in the price of the rail tariff compared to the
road, the desirability of rail transportation decreases and the probability of transferring
cargo to the road increases. Also, having origin and destination access to the rail network
was identified as one of the favorable factors for the rail transportation. This can be
included in network development policies for investing in connecting major cargo centers
to the network. On the other hand, the lack of access to the network increases the cost of
combined transportation, which, in addition to wasting time, causes additional time and
unloading and loading operations, which will lead to a decrease in the attractiveness of
rail. Load accumulation with a threshold of 200 million ton-km increases the possibility
of attracting demand to the rail side. Also, by increasing the ratio of rail to road distance
on a fixed route, the possibility of rail and road competition decreases.

Conclusion: The results of this model help the transportation service providers to focus
on improving the identified factors that lead to the growth of their performance in the
transportation market of this product.

Keywords: Demand estimation, Dual logit model, Factors influencing mode choice, Minerals,
Utility function.
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