322

1. INTRODUCTION

The patronage of public transport systems world-wide has shown a steady decline
over the period 1970 to the mid 1980's Since the mid 1980's there has been
evidence in several systems that this downward trend has at least been halted
and, in some cases, is being reversed. The reasons for this reversal of patronage
trends can be attributed to a diverse number of factors, including:

improvements in the overall quality and level of service provided by
public transport operators
increasing levels of car congestion in urban corridors
decreased availability of central city parking spaces and the development
of associated parking pricing policies
improved marketing of public transport services by operators
increasing school retention rates, leading to an increased of use of public
transport by school aged members of the community
increasing levels of unemployment, "forcing" significant sections of the
community to make use of public transport systems, and
increased participation of women in the workforce which, together with
other changes in household lifestyles and structures, has meant that the
household motor vehicles are not as available to all members of the
household as they may have been previously for the purposes of school
and work journeys..

However, in examining the trends in public transport usage, it is important to
recognise that from year to year a number of patrons stop using the system while
others are attracted to it The reasons why patrons might leave a system
include:

completion of their schooling
exiting from the workforce on retirement or for other reasons, and
switching to other modes of transportation because these modes have
become more attractive,
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Because from year to year some patrons are leaving and others are being
attracted to a system, it is important to ask questions about the relative level of
resources committed to retaining existing patrons as compared to the resources
committed to attracting new patrons It may, for example, be far more cost
effective to focus primarily on retaining existing patrons and to give less
emphasis on attracting new patrons or vice versa"
The aim of this paper is to develop a simple model to explore this trade-off in
an introductory manner.

2. THE MODEL FRAMEWORK

Consider a public transport agency that has an existing patronage of P within a
given time period prior to the beginning of the next time period L Further, let
the unit costs and benefits and other patronage attributes of the system be as
follows:

let b be the net social benefit of each passenger trip made, including all
costs associated with that travel, except for those costs expended by the
agency in the marketing of services in order to retain existing patrons or
to attract new patrons These costs could include those associated with
deliberate decisions to alter the quality and level of service of the services
provided to existing customers
let c be the average cost expended in attracting "new" patrons per unit
time period, expressed in terms 9£ the cost per new"passenger trip made,
f1

let r be the average costs expended in retaining existing patrons per unit

time period, expressed in terms of the passenger trips undertaken by
existing patrons per unit time
let a be the Proportion of existing patrons (trips) at the beginning of a
time period retained by the agency (that is, still using the services of the
agency), at the end of that time period.
let mP be the number of new patrons (trips) attracted to the public
transport agency's system in a given time period expressed as a fraction m
of the number of patrons (trips) at the beginning of time period 1, namely
P That is, for the sake of simplicity, it is assumed that the agency is able
to attract a constant number of new patrons per unit time, with these new
patrons drawn from the overall growth in the number of trip makers,
which, if linear growth is assumed, implies that the public transport
agency maintains a constant share of the growth in overall travel. This is
an assumption of convenience and could be altered, as required, in any
modelling exercise..
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3, TRIPS (PATRONS) TIME SERIES

At the beginning of time period 1, the number of trips made on the system in
the previous time period is observed as P Therefore, during time period 1, the
number of trips P(l) made on the system will be given by:
P(l)

=

retained patronage + attracted patronage
aP + mP, where O~a~l
(a+m)P

For subsequent time periods 1 to t
P(2)
P(3)
P(t)

=

Simplifying, P(t)

a P(l) + mP
a P(2) + mP
a P(t-1) + mP
[at+m(l +a+a2 + ... +a'«l)]p
[at+m(l-a')/(l-a)]P

for ail

For large t, that is as t ...... co

P(t

~

"')/P

=
=

P(",)/P
m/(l-a)

for a+I

rime series plots of patronage P(t) are shown in Figure 1 and serve to highlight
the significance of the relative ability to attract new patrons for longer term
patronage levels, given the inability of any agency to retain all existing patrons
from one period to another. Note that, depending on the relative ability of an
agency to attract or retain patrons from one time period to another, there will be
either patronage growth or decline in the future..

4" THE NET SOCIAL BENEFIT TIME SERIES

The total net social benefit in period B(t), including all marketing costs
associated with retaining some fraction of existing patrons and attracting new
patrons, is given by:
B(t)
where

bP(t) - r(a..P(t» - c.(mP)

bP(t) equals the total net social benefits of patronage P(t)
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It is interesting to note in the context of the Brisbane City Council bus
operations, for example, that the recent reversal in the downward trend of
patronage has been associated with significant changes in both the level and the
quality of service provided and associated marketing efforts and fare structure
changes" Although the data are not available to substantiate the hypothesis, it
seems reasonable to assume that the changes in patronage observed are due
largely to a change in the resources committed to retaining and attracting new
patrons, in terms of both the level and the balance of the resource allocation. In
effect, these changes have resulted in a different trajectory of patronage and
total net social benefits over time than would otherwise have been the case
(refer to Figure 3).

In Figure 3, prior to time 11, patronage was in decline as patrons left the system
at a faster rate than new patrons were attracted Between time t1 and 12, the
public transport agency introduced a new approach to marketing its services,
snch that beyond time t2 patronage began to trend upwards as both retention
and attraction rates increased in response to the marketing effort
In terms of the modelling framework provided, changes in the patronage
trajectories can be also conveniently demonstrated, as presented in Figure 4.
Figure 4 shows the longer term levels of patronage response and total net social
benefit (including all costs) which can be expected from an initial existing
position, for given retention and attraction rates for patrons, the associated unit

costs of marketing to both retain and attract patrons, and the net social benefits
per trip.
For example, consider a situation where one agency decides to increase the level
of resources committed to attracting new patrons to its system from cl per
attracted patron to c2, thereby increasing the attraction rate from ml to m2,
commensurate with this increased resource allocation Assuming no other
changes, the agency can expect an increase in the longer term level of patronage,
than would otherwise have been the case, from PI to P2. It can also expect for
there to be a change in the total net social benefits (including all costs). As
shown in Figure 4, there is an increase in the overall level of benefits from
Bl("') to B2("'), but this need not necessarily be the case as the eventual
outcome is determined by the relative increase in patronage versus the relative
increase in the resources committed to achieve that improvement,

As an alternative strategy, the agency may decide to increase the level of
expenditure allocated to retaining existing patrons from rl to r3 per retained
trip, triggering an increase in the rate of retention of existing patrons from al to
a3 commensurate with this increase in resources. Assuming no change in the
rate ml at which patrons are attracted to the system, then consider the situation
where, by coincidence, the increase in patronage achieved in the longer term
using this strategy is the same as for the alternative strategy of attracting more
patrons to the system discussed above Figure 4 highlights that the agency will
achieve a different level of total net social benefits B3("') (including all costs)
using this particular strategy..
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