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Introduction

Since World War II, the market share of most railroads has been
declining. Both passenger and freight traffic has been captured
by competing modes of transportation. This trend now seems to
have come to an end. Before the turn of this century, we may see
a real comeback of railroad traffic.

Several system dynamics models have been developed to study
railroad performance. In 1979 the author was involved in a system
dynamics modelling effort.at Pugh-Roberts Associates to study
track-caused accidents for the CUrited States Transportation

System Center. In 1980 the authcr developed a system dynamics

model for Consolidated Rail Corporation in the US to study policies
which can lead to self-sustainability for the railroad. This

model was presented at the 1981 System Dynamics Research Conference
in Renselaerville.

In 1981 a preliminary system dynamics model was devealoped for the
Norwegian State Railways to study passenger and freight traffic
for the complete network. In addition, a particular model was
developed to study commuter traffic in Oslo. This paper describes
modelling work done for the Norwegian State Railways (NSB) .
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FREQUENCY . From 1980 to 1990, the model predicts a steeper rise in the
number of seats than in the number of passengers, causing occupancy
to go down. The reason for this behavior can be seen in the
+ negative feedback loop presented earlier relating occupancy to
: seats. Increasing occupancy in the 1970s caused a rise in invest-
PASSENGERS @9 SEATS ment backlog. After a delay of some years, the Norwegian State
Railways ordered new equipment. After another delay of some
+ years, the equipment was delivered and put into operation.

NSB is interested in reducing the occupancy faster than in the

OCCUPANCY base simulation. One way of achieving this goal is to increase

+ : the lifetime of existing equipment. This requires extensive

maintenance, but it can be done. In the simulation run shown
below, it is assumed that only 10 percent of the planned scrapping
of existing equipment is implemented from 1980 to 1990. A faster
growth in the supply of seats 1s achieved, causing occupancy to
drop quicker.

Results

As mentioned in the introduction, a particular model was developed
to study commuter traffic in Oslo. Simulation results based on
this model will be presented here.

The base run 1s shown below. Historical behavior from 1970 to
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