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Abstract

J. M. Rickard and C. A. Nash (1986) Factors influencing the
propensity to make long distance trips by rail, Working
Paper 229, Institute for Transport Studies, University of Ieeds.

This paper discusses scme of the major results of the inter-urban
rail trip generation models developed during the studentship of J
M Rickard under the supervision of Irs C A Nash and A S Foukes.
The trip rates of distinct groups in the population are examined
and possible explanations for the differences discussed. It is
found that rail business trip rates are explained by SEG, age and
location =~ other variables such as sex and car ownership do not
have an independent effect. Iocation in a major urban area
increases use of rail for business travel by 50-100%, largely at
the expense of car. For non-business travel, SEG, age, household
type and whether the district has a main-line rail station are
the principal determinants of rail trip rates. The highest trip
rates are found for students, menbers of the armed forces and
profefessional eamployees, particularly those aged 18-24 and
living in one person or many adult households. Among st
pensioners, it 1is those living in 2-pensioner households who
travel most; pensioners living alone make few jowrneys by any
mode. Accessibility to a main line rail station appears to raise
the use of rail by high-usage SEGs at the expense of car, but for
other groups, effect is ambiguous.
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1. Introduction

This report discusses scme of the major results of the inter-
urban rail trip generatino models that formed the basis of a
three year ESRC CASS studentship carried out by the author. The
technical details of the models are discussed elsewhere (Rickard
1986) and are not dealt with in the present mote. The purpose of
the research is to produce a series of trip generation models
which could be used to aid the understanding of wvariations in
rail +trip rates and the identification of unexploited market
areas. This would be of valwue, for instance, in suggesting and
evaluating new stations, including parkway stations, and major
service revisions. 'The basic premise is that socio-econamic,
demograpnic and geographical infommation that can be made
available fram the census can be used to predict market
potential. Such ideas are frequently applied to wurban trip
making but very few attempts have been made to apply them to
inter-urban trip making, primarily because of data limitations.

The methodology adopted in the original project resulted in the
division of the sample into a series of non-overlapping subgroups
of the population with different trip rates. The subgroups have
been selected in a thorough statistical manner to be the most
efficient groups available. The current report discusses the
camposition of these groups. Tt is the aim of the current
mroject to use the groups to calculate the trip rates of areas of
interest. This will be achieved by multiplying the average trip
rates of each grouwp by the number of people in the group in the
area (from the census). The accuracy of the estimates will then
be tested by a camparison with trip rates recorded on the Iong
Distance Travel Survey and - where available - British Rail's
area surveys. ' . .



2. Dbata and Methodology

The trip rate models were developed fram analysis of the Iong
Distance Travel Survey of 1978/9. Although the swrvey is row a
little old, it is still the most up-to-date national survey of
long distance travel behaviour available.

Te Iong Distance Travel Survey (LDTS) was carried out on a
continuwus basis from 1974 to 1980. It took the form of a self-
campletion postal survey. -A variety of the respondents'
characteristics were requested along with details of trips over
25 miles in length carried out within the two weeks prior to
receipt of the questiomnaire. The definition of a long distance
trip was altered to trips over 50 miles in length for the current
wark to include only truly inter-urban trips as a proportion of
trips between 25 and 50 miles in length are between a town and
its catclment area. Table 1 shows the length of the trips
recorded on the survey. Note that 41.1% of the trips are between
50 and 100 miles in length. There is a gradual decline in the
nunber of trips made with increasing distance.

Table 1: ILength of long distance rail trips recorded on the
LDTS 1978/9

(1) Business trips

Length Number of trips Percentage of trips

(in miles)

51 — 100 79 41.1%
101 - 150 48 25.0%
151 - 200 42 21.9%
201 - 250 9 4.7%
251 - 300 4 2.1%
301 - 400 7 3.6%
401+ 3 1.6%

192 100%

(2) Non-busuzess trlEE

Length Nurber of tr:.ps Percentage of trips

(in miles)

51 - 100 325 45.1
101 - 150 158 21.9
151 - 200 143 19.9
201 - 250 47 6.5
251 - 300 8 1.3
301 - 400 26 3.6
401+ 5 0.7

J30 100%




Being a household survey, the IDTS records details of infrequent
and non-travellers who will necessarily be excluded from or
under-represeénted in on-train surveys. It also records long
distance car trip rates. These can ke used to help understand
the rail trip rates. For example, do those groups with low rail
trip rates have high car trip rates or do they simply make few
trips by either mode?

Trip rate models were developed fram the IDTS data by relating
the characterstics of the respondents and their geographical
location to the number of buseinss and non-business trips they
made by rail within the two week period. The methodology used
fell into two stages: an exploratory analysis phase that gives
insights into the nature of the market structure and a modelling
phase which invovles rigorous statistical testing of the
findings. Poisson regression models were used, estimated using
maximun likelihood techniques. The product of these procedures
is two simple models; one describing business trip rates by rail
and one describing non-business rail trip rates.

3. The Business Rail Trip Rates Model

Te characteristics of respondents selected by the modelling
procedures as important in determmining the number of business
trips an individuwal makes by rail are shown in Table 2.

Table 2: Rail Business Usage Groups

variable ' High Rail Usage Iow Rail Usage
| Grow i A

Socio-econamic group Employer/managers, Junior non-manual,|

of the respondent Professionals, Manual ,
Intermediate Not econamically
non-manual workers, active (except
Students,. students) .

Members of the

Age of the respondent  18-54 years ' Under 18 or over
55 years
Type of origin Conurbation central Outer metropolitan
cities, Iondon, areas, rural areas

Other urban areas.

Each characteristic listed in the left-hand column is used to
divide the sample into two groups; a high usage group and a low
usage group. These groups have been carefully selected and have



a significant effect on trip rates. All variables that are
present on both the census and LDTS were included in the initial
selection procedure. Those variables that were not selected are
listed in Table 3.

Table 3: Variables Not Selected by the Rail Business Modelling

Procedures
1. Sex of the respondent 6. MNumber of vans in the
2. Socio-econamic group of the head household
of the respondents' household 7. BAccess to the rail network
3. MNumber and age of adults in the 8. Ievel of origin in the
household urban hierarchy
4. Number and age of children in 9. Region of origin
the household 10. Distance of origin fram

5. Nurber of cars in the household Iondon

' Socio-econamic group of respondent' represents the respondent's
occupation. Not surprisingly, employers and managers,
professionals and intermediate non-manual workers are found to
make significantly more business trips by rail than junior non-
manual workers, manual workers and those that are not
econamically active. Students and menbers of the armed forces
also have relatively high trip rates. This reflects the LDIS'
definition of a business trip as an 'appointment or call in the
oourse of work' which clearly includes more than the stereotype
briefcase-carrying business traveller.

Two occupation groups 'employer/manager grouwp II' (employers or
managers in establishments employing fewer than 25 people) and

- professional employees have considerably higher trip rates than

the rest of the high usage group. Socico-econamic group can,
therefore, be redefined into three groups: - :

1. High usage grow - Employer/manager growp II and
professional employees.

2. Medium usage group. The remainder of the high usage group
fram table 1  (i.e. employer/manager growp I (employer
managers in establishments employing 25 or more people),
sel f~enployed professionals, intermediate non-manual workers
(employees in non-manual occupations ancilliary to the
profession not nommally requiring cqualifications of
university degree standard, artists and non-manual
supervisors), students and members of the armed forces).

3. The low usage group — as in table 1 (junior non-manual
workers, manual workers and those not econamically active
(except students)).

The mediun usage group -4s fairly diverse in character.
Huployer/managers group I {employer/managers in organisations



with twenty-five or more employees) and the professional self-
anployed are in the group because although they have high
business trip rates overall, the vast majority of their trips are
made by car rather than by rail. These occupational groups are
associated with particularly high levels of car ownership (see
table 4). Note that these levels are higher than those of
employer/manager group II and professional employees which
canprise the high rail usage group. Two-thirds of the employer/
manager group I come fram households with two or more cars. Oar
analysis of business trip rates by car has shown that the
presence of 2 cars is an important indicator of an individwl's
propensity to make trips by car. Intermediate non-manual
workers, on the other hand, make less business trips overall than
the professional and managerial groups but make a relatively high
percentage of their trips by rail (33%). Students and members of
the ammed forces have relatively high rail business trip rates,
probably at least partly as a result of access to railcards.

Table 4: Levels of car-ownership in employer/managerial-and
professional groups on the LDIS 1978/9
SEG category Eup/man  Prof-self Emp/man Prof Entire
i employed II employee sample
Number of 0 3.3% 6.4% 12.08 10.8% 34.0%
cars in the 1 30.1% 51.4% 51.4% 56.1% 49.9%

household 2+ 66.6% 42.3% 36.3% | 33.1% 15.8%

NB: The numbers do not necessarily add to 100% dwe to rounding error

The 'age' wvariable is used to produce a high usage group
consisting of those respondents aged 18-54 years and a low usage
group consisting of the remainder of the sample. The fomer
group represents the majority of those that are econamically
active. Those aged 55-65 have a relatively low trip rate and do
not warrant inclusion in the high trip rates growp.

The 'type of origin' variable divides the sample into an upper
rail usage growp consisting of those individwmls residing in the
central cities of metropolitan areas (i.e. Manchester, Liverpool,
sheffield, Newcastle, Birmingham, Ieeds and Glasgow), in London
and in other large non-metropolitan areas (free-standing towns
such as those in the Fast Midlands (e.g. Derby, Nottingham),
Iancashire (e.g. Blackpool, Preston), East Anglia (e.g. Lincoln
and Norwich) and South Wales (e.g. Swansea and Cardiff) and a
lower usage group consisting of those living in the outer wurban
areas of the metropolitan conurbations, smaller towns and rural
areas. 'The districts in the upper usage group tend to be
business centres vhich naturally generate many business trips.
The majority of these districts have high levels of access to a
high quality railhead. A variable representing access to, and
quality of, the rail service was entered into early rums of the
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model but was rejected as it did not fulfill statistical criteria
for inclusion. It is probable that the type of origin wvariable
represents access to the rail network and the proximity business
centres.

The trip rates associated with all cambinations of these
characteristics are shown in table 5. Note that there is much
variation between the groups. The trip rates vary between an
average 0.001 trips per 2 weeks (or one trip every 38 years!) to
0.042 trips per 2 weeks (or approximately cne trip a year).
Obviously there is much variation arouwnd the average in each
group. Our research has shown that in each case, the majority of
respondents of the group do not make a trip within the two week
pericd.

The original model shows that occupation has the largest effect
on trip rates of all the characteristics examined. Membership of
the 'high' socio-econamic usage group particularly increases an
individual's trip rate.

The fifth column of table 5 shows the trip rates per individwal
for business trips carried out by car (both as driver and as
passenger). There are approximately three times as many car
business trips as rail business trips of over 50 miles recorded
on IDTS. Note that with one exception the car trip rates of all
groups are higher than the corresponding rail trip rates. Once
-again, the groups exhibit a large range of trip rates.

It is’ clear that employer/managers Growp 2 and professional
enployees 18-54 have by far the highest trip rates. For those
people in this socio-econanic group but outside this age range,
the trip rate is halved. 1In general, the trip rate for car is
substantially above that for rail, but there is clear evidence
that those located in urban areas make more use of rail, at the
expense of car, than do those located elsewhere. To this extent,
it appears that the type of origin is acting as a proxy for rail
accessibility, rather than being important in its own right.

Amongst | employers and managers group, sel f~enployed
professionals, students and members of the ammed forces, trip
rates are generally much lower. Again, there seems to be a clear
tendency to substitute rail for car when the origin is in an
wrban area, and it is these cases that the rail share of the
market is highest.

For other socio-econmmic groups, trip rates are much lower, but
with the same tendency towards higher rates for the 18-54 group
than others. Within this group, location again appears to
influence the choice between rail and car.

lunn 6 shows the percentage of mambers of each group that live
in households with a car. Once again, there is much variation
between the growps (ranging fram 42.7% to 93.4%). The car
business trip rates and to.a . lesser extent rail business trip
rates tend to increase with the increasing proportion of



Business trip rates associated:with groups selected 1in

the rail business model- ™ ™

i Nuber of Rail trip Rail trip

* No. of

Car trip

| T % households Car trip rates Rail trip rates |
LOTS rate cbserved  rate expected [ 5i) trips rail trips rate with a car o o
responcknts:  on the LOTS . from the observed expected  observed Households  Households  Households  Householas |
in the {no. trips model on LDTS fria tha on LDTS without a | with a car without car with a car
growp per individual (ro. trips . aadel (ro. trips car car S
per 2 weeks) per individat per individual
per 2 weeks) per 2 weeks)
&ss . 0.0 0.001 3 6.055 0.003 51.1 0.0 0.005 0.000 0.
s 5 §.452
4251 . 0.001 0.02 0.033 (3.7 0.002 0.005 0.000 0.0
560 0.005 - 0.0 28 22.630 0.010 6.1 0.007 0.012 0.005 0.005
10279 0.002 0.002 22 21.841 0.014 73.8 0.002 0.018 0.001 0.0
685 0.005 0.005 4 3.189 0.019 86.1 0.000 0.022 0.000 0.007
403 0.0 0.0% 4 3.799 0.005 74.9 0.000 0.007 0.00 0.013
1328 0.020 0.022 26 29.853 0.025 79.2 0.007 0.030 0.028 0.017
1907 0.015 0.013 28 24.630 0.031 98.5 0.0 0.03% 0.014 0.015
316 0.020 0.010 7 3.226 0.057 8.2 0.029 0.040 0.000- 0.025
192 0.021 0.018 4 3.419 0.062 75.0 0.000 0.056 0.000 0.028
764 0.042 0.042 32 32.450 0.098 8.5 0.016 0.114 0.024 CL[]Q&JII
1%9 0.021 0.02 29 ﬂz.900| 0.108 93.4 0112  0-108 0,022 0.621 J
36090 0.006 0.006 192 md.qq 0.017 66.0: 0.004 n 024 0,003

0.007



households with cars. 1In addition, in the major:l.ty of groups,
those households with a car have higher business trip rates by
both modes than those in households without a car. This
suggests that car ownership is here standing proxy for same other
variable, such as status in the company.

4. The Non-business Rail Trip Rates Model

The characteristics selected as important in detemining non-
business trip rates are shown in table 6.

Table 6: Rail non-business usage groups

HIGH USAGE GROUPS LOW USAGE GROUPS

Socio-econanic pProfessional employees, Other occupations

group of members of the armed

respondent forces, students

Age of respondent 18 - 24 and 65+ Other age groups

Household type 1 adult <65; Other household
2 adults 65+, types

large adult households

Access/quality Mainline station Feeder or no
of rail service - : service

Once again, all variables that are present on both the census and
LDTS were included in the selection procedure.

Table 7: Variables not selected by the rail non-business

modelling procedures
1. &ex of the respondent 6. Number of vans in the
2. Socio-econamic group of head household
of household 7. level of origin in the
3. MNumber and age of adults - wurban hierarchy
in the household ' 8. Region of origin
4. Number and age of children 9. Distance of crigin fram
in the household London -
5. Number of cars in the 10. Type of origin (whether
household rural, urban, etc)




As with the analysis of rail business trips, the socio-econamic
group of the repsondent (occupation) is the most important
characteristic detemining trip rates. However, the camposition
of high and low usage categories are different fram those shown
by the rail business. The high usage growp consists of
professional employees, members of the amed forces and students.

It is no surprise to find students and menbers of the armed
forces in this group, since they tend to live away from family
and friends, and have relatively low car availability and access
to railcards. More surprising is the presence of professional
enployees .

Professional employees are meanbers of this group because they
have above average incames but lower car ownership rates than do
employer/managers or self-employed professionals. There may well
be the effect of non-availability of canpany cars. The
canbination of these factors results in a relatively high vfr
trip rate, with a high proportion of trips being made by rail.

The age of the respondent also appears to be an inflwuence on
rates. Those aged 18-24 and over 65 years fomm the high high
usage group. Members of these groups have access to railcards,
and are more 1likely than those of other groups to travel
independently rather than in family wmits, making rail travel
canparatively econamical.

A third characteristic of respondents - their household type - is
also important. The upper group consists of one adult under 65
years, 2 adults over 65 years and large adult households. At
first sight this appears to be a fairly diverse group. One adult
umnder 65 would be expected to make more trips to visit friends
and relatives than other groups as they live alore.

T™wo pensioner households are also in the upper grou. More
surprisingly, households camprising only one adult aged over 65
are not in the upper grouwp as might be logicaly suggested by the
argunents above. This categary has a low average trip rate. It
is possible that such housholds are comprised of older than
average pensioners, many of whom have outlived their partners. -
Advanced age may be an impediment to the rail travel of this
group .

The final characteristic in table 6 is the level of accessibility
of the individual's district of residence to the InterCity rail
network. The optimun division of the sample appears to be into a
high usage group who live in districts with a station that has a
mainline service and a low usage group vhich live in districts
with rail feeder services or no station at all. The high usage
group make significantly more trips than this low usage group.

The non-business rail trip rates associated with individuwmls with
each cambination of characteristics are shown in table 8. As was
the case with the results of the rail business model, the trip
rates show much variation, ranging from 0.010 trips per 2 weeks
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(or 1 trip every 3 2/3 years) to 0.126 trips per 2 weeks (aor
3.276 trips per year). Once again, note that these are average
trip rates. Each grow includes a large number of people who
make no trips in the two week pericd.

The structure of the non-business model is slightly more camplex
than that of the business model. The effects of all the
characteristics listed on trip rates are statistically
significant. The interaction between socio-econanic group and
age is also significant. This means that if an individwl is a

- member of high usage groups for both age and socio-econanic

grow, his trip rates are likely to be particularly high.

As was the case in the rail business model, socio-econanic group
is the characteristic which has the largest effect on trip rates.
Consequently the five groups with the highest non-business trip
rates contain members of the high socio-econanic group usage
groups .

The non-business car trip rates are given in the fifth column of
table 8. 2Again, there is much variation between groups. As with
the rail non-business trip rates, the groups with the highest
trip rates are all high socio-econamic group usage groups.

The highest trip rates are achieved by students, professional
employees and mearbers of the ammed forces aged 18-24 and living
in 1 person or many-adult households. These people appear very
sensitive to the accessibility of the rail service they receive;
where they have a main-line rail service available within the
district, they make mare trips by rail than by car, but elsevhere
the reverse is the case. For mewbers of these groups who are not
in the 18-24 age grouwp and/ar live in other household types the
trip rates are lower, but rail service quality remains a very
major deteminant of choice of mode.

For other socio-econanic groups, age and household structure
continue having a similar effect on trip rates. However, the
effect of rail service quality becames ambigwus. This is
because, although high rail accessibility raises rail trip rates,
it raises car trip rates too. TThere is a clear implication that
within these groups it is same other factor correlated with the
availability of a main-line rail station within the district that
is raising trip rates by both modes.

As one might expect, there is a positive relationship between the
proportion of the group with a car and the groups' car trip
rates. However, there is not a strong relationship with rail
trip rates. Those groups with below average rail trip rates have
a bkroad range of levels of car ownership. This includes those
low car owning households that have low trip rates by both modes
and those high car owning households that have high trip rates by
car . '

11




As was the case with business trips, those households with access
to a car generally have higher car trip rates than those without.

Conversely, the majority of these households have lower rail trip
rates than households without cars. Six groups do have higher
rail trip rates among those with cars than those without.
Bwever, little should be read into this finding as in each case
the number of households without a car is very small, increasing
the probability of praducing a spurious high trip rate by chance.

12



Nen-business trip rates assucisted with groups sclected by

nun-business model

Rail trip

0.062

Nurber of | Rail trip No. of No. of Car trip %4 households Car trip rates Rail trip rates
Lors rate observed  rate expected  raj] trips rail trips rate with a car
respordents  on the LDTS from the observed expected  dbsgrved Households Households .Households Households
in this (ro. trips on the from on LDTS without a  with a car without a  with a car.
grop per individual (ro. trips LDTS the mode]l (mo. trips car car ‘
per 2 weeks) per individual" per rindividual
per 2 weeks) per 2 weeks)
4856 0.010 0.011 50 52.60 0.087 70.9 0.03 0.0 0.015 0.008
1% 0.014 0.013 % 15.56 ° 9.039 35.8 0.019 0.076 0.015 0.012
2281 0.015 0.020 42 46.55 0.050 36.2 0.019 0.104 0.023 0.011
2880 0.015 0.015 - 4448 0.077 68.6 0.017 0.104 0.023 0.012
5887 0.024 0.024 146 142,20 0.07 69.4 0.023 0.103 0.036 0.019
9025 0.017 0.017 r5e 150. 80 2,093 73.4 0.030 0.116 0.031 0.011
3995 0.028 0.0 110 116.10 U.057 57.3 0.015 0.083 0.035 0.022
1897 0.024 0.020 L6 37.77 2.055 56.3 0.017 0.084 0.018 0.09
197 0.00 0.021 G 4.19 3.168 -88.8 0.000 0.189 0.000 0.023
509 0.047 0.032 24 16.43 0.147 €8.8 0.140  0.148  0.105 0.040
i 38 0.026 0.055 1 2.09 0.18 73.7 0.100 0.214 0.000 0.03%
93 0.097 0.085 9 7.90 0.086 7.6 0.05 0.9 0.158 0.081
210 - 0.010 0.020 i 6.27 0.043 83.8 0.000 0.051 0.000 0.011
547 0.040 0.046 22 25,17 0.135 86.7 0.027 0.152 0.055 0.038
103 0.055 0.079 6 8.09 0.165 87.4 0.000 0.189 0.000 0.067
9% 0.126 0.121 50 47.92 0.109 7.0 0.036 0.128 0.157 0.118
34090 0.021 0.021 720 722.12 66.0 0.017  0.086 0.028 0.017




Conclusion

The &bove analysis has revealed enormous differences in the
propensity to make long distance trips by rail, according to
socio-econamic group, age, household type and location.

Within the business travel market, it is no surprise to find that
socio-econanic group is the most important variable. There is
clear evidence that use of rail is much higher amorgst those
located within urban areas, and that this is at the expense of
car.

More surprising, perhaps is the importance of socio-econamic
group in the non-business market; whilst it would be expected
that there would be high use of rail amongst students and members
of the amed forces, it is interesting to find that professional
employees also Jjoin this group. This may be the result of a
carbination of relatively high incanes and low car ownership,
perhaps partly because of the low level of campany cars in this
group. For these groups, accessibility to an inter city railhead
again appears very important. Household structure again has an
interesting affect. Generally speaking, one person or many-adult
households have higher rail trip rates at the expense of car, but
in the pensioner category, it is two-person households that hawve
the higher trip rates. Pensioners living alone make few trips by
any mode.

'The next stage in the project will be to check the validity and

usefulness of the rail trip rate models discussed in this note by
using them in conjinction with available census data to predict
trip rates in particular areas and comparing the results with the
trip rates recorded on IDTS and, where possible, BR area surveys.
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