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Executive  Summary                                                                                                             

Small, rural areas account for over 30% of the population in Oregon.  These areas fall outside of
the jurisdiction of metropolitan planning organizations (MPOs), and have been ignored in the past
with regard to data collection and advanced modeling techniques.  Collecting data is the first step
in understanding travel behavior in the small, rural areas of Oregon (non-MPOs).

The data used for this analysis came from approximately 3200 two-day household activity
surveys.  The surveyed area comprised 8 counties (Clatsop, Coos, Deschutes, Josephine,
Klamath, Lincoln, Malheur, and Umatilla) that provided a good geographical cross-section of
Oregon' s rural areas.

This report describes the household demographic characteristics that influence the different trip
types and the timing of trips made by households in the rural areas.  The following are some of
the significant results.

Differences in household characteristics had a significant impact on the common trips made
every day (e.g. home-based work and home-based school trips).  This research showed that for
some trip purposes (home-based work, and home-based school trips), the socioeconomic
characteristics of households explained a significant amount of the variation in trip-making (about
50%).  For other trip purposes (home-based shopping, recreation, and non-home-based non-work
trips), more research is needed to explain the differences in number of trips among households.
Perhaps land-use characteristics played a more important role in differences in trip rates among
households for these other trip purposes.

The survey results show that an Oregon rural household generated about 7.8 trips per day.
The average for each county ranged from a low of 7.2 to a high of 8.8 trips per day.  On average,
households produced 1.5 home-based work trips, 0.4 non-home-based work-related trips, 0.8
home-based school trips, 3.5 home-based non-work trips, and 1.5 non-home-based other trips per
day. Differences in household size, household income, number of workers per household, number
of children per household, and age of the head of the household had impacts on these trip rates.

A traveler’s mode choice (walk, bike, school bus, transit, private vehicle, or other) and whether
he/she decided to carpool or drive alone differed among the different trip purposes.  People
drove alone in approximately 80% of the home-based work trips and 74% of the non-home-based
work-related trips compared to only 32% of the non-work (home-based school/non-work and
non-home-based non-work) trips.

In the survey, respondents estimated travel times for all trips that they made outside the home.
Most respondents appeared to estimate in five-minute increments and often rounded their
times up.  Travelers reported a travel time of about 16.52 minutes for all trip types.  Furthermore,
respondents reported an average travel time of 17.21 minutes for home-based work trips, 15.14
minutes for non-home-based work-related trips, 10.16 minutes for home-based school trips, and
18.39 minutes for home-based non-work trips.

Travel behavior trends in Oregon’s rural areas were comparable to both Oregon’s MPO areas
and the nation.  The rural household survey data were evaluated against similar data collected for
Oregon' s MPO areas, and the nation.  Households in Oregon and the nation had almost identical
trip rates for different trip purposes.  Further, trends in the transportation mode distribution for
different trip purposes, the number of persons occupying a vehicle, and the trips'  time of day
distribution were similar.
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1  Introduction                                                                                                                       

Using data collected in the 1996 Oregon Travel Behavior Survey, the Oregon Department of
Transportation (ODOT) analyzed travel behavior in eight of Oregon' s rural counties to examine
trip generation by households.  This analysis estimates trip making characteristics that supports
small-scale regional transportation models being built outside of Oregon' s four Metropolitan
Planning Organization (MPO) areas.

The areas shaded light blue in Figure 1.0 represent Oregon' s MPO areas, and these areas
represent most of the state' s population (approximately 69%).  The area outside of the MPOs
accounts for 31% of the population and 86% of the area of Oregon.  Since most of this area is
sparsely populated, eight counties were selected to provide a good cross-section of Oregon' s rural
areas and then surveys were conducted in the more populous parts of those counties (darker blue
areas).

Figure 1.0.  Map of Surveyed Areas in Oregon

Based on the travel behavior survey data, Oregon' s rural areas had different traveling
characteristics from its MPO areas.  Since rural areas have relatively simple transportation
systems and less dense development when compared to MPO areas, people more frequently chose
to travel by private vehicle and not another mode such as walking or taking the bus.
Transportation models in MPO areas may not be appropriate for modeling non-MPO areas. Thus
new transportation models should be developed that reflect travel behavior in the non-MPO areas.
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This paper describes preliminary analyses by trip purpose for the surveyed households in
Oregon' s rural areas.  It focuses on the household and how household characteristics influence
the type and timing of trips made by household members. These analyses represent 1996 trip-
making behavior inferred from the Oregon Travel Behavior Survey.
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2  Sampling  Methodology                                                                                                    

Eight counties representing Oregon' s non-MPO areas were surveyed.  They included coastal
counties; Clatsop, Coos, and Lincoln (about 400 households each); eastern counties, Malheur and
Umatilla (about 300 households each); a central county, Deschutes (about 800 households); and
southwestern counties, Josephine and Klamath (about 400 households each).

The survey was conducted using a random sample of telephone numbers in each of the study
areas.  The sampling frame consisted of listed and unlisted telephone numbers for the areas drawn
in proportion to their distribution within the county.  Respondents who identified zip codes that
were in the study area were selected to be in the survey.  Due to the nature of the sampling frame,
households without telephones were excluded from the sample.  See Table 2.0 for the specific
cities and zip codes that were sampled.

The survey relied on the willingness of the respondents to complete diary records of their daily
travel.  Households were recruited through an interview in which respondents were informed of
the survey, its purpose, and the respondent' s obligation to complete diaries.  Data on households
and household members were also collected during the recruitment interview.

Each household that committed their participation was assigned a 2-day travel period.  Each
household member was asked to record any activity that lasted 30 minutes or longer, or any
activity that required travel for the specified 48-hour period.  Immediately after the assigned
travel period, households were contacted by telephone to retrieve the diary information.

The following information was collected for each activity:

1. Participant' s description of activity (coded to one of 35 activity types)
2. Participant' s location of activity (subsequently quality checked by consultant)
3. Start and end times, as recorded by participant
4. Whether or not the activity included or required a trip
5. Mode of travel used for activity (if it involved a trip)

Table 2.0.  Areas Sampled
County Cities Captured Zip codes Percent of Households with

these zip-codes in County
Clatsop Astoria, Seaside,

Warrenton, Hammond
97103, 97138, 97146,
97121

96%

Coos Coos Bay, North Bend 97420, 97459 65%
Deschutes Bend, Redmond,

Sisters, Terrebonne
97701, 97702, 97707,
97756, 97759, 97760

94%

Josephine Grants Pass 97526, 97527 76%
Klamath Klamath Falls 97601, 97603 76%
Lincoln Lincoln City, Depoe

Bay, Newport
97367, 97368, 97341,
97365, 97366, 97391

58%

Malheur Ontario 97914 69%
Umatilla Pendleton, Hermiston 97801, 97838 60%
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3  Data Preparation                                                                                                               

Extensive survey data preparation and analysis were undertaken prior to the estimation of the
1996 travel patterns.  This included data cleaning, trip linking and chaining, and survey data
expansion.  These topics are discussed briefly below.

Data Cleaning
When survey data are collected, some errors are inevitable.  These errors take the form of
miscoded data, missing data, or apparent misunderstanding of the survey question.  To correct
these errors, data checking and cleaning were required.  It was important for the data to be
cleaned and prepared before any data calculations and manipulations are done since new
variables that are created depend highly on the accuracy of the data.

ODOT staff performed logical checks to indicate inconsistencies in the data.  These include
number of activity records inconsistent with the number of activities reported by the household
(inadvertently left out activities), and missing trip records (short trip records missing
(pickup/drop-off child at school)).  When discrepancies were noted, we examined the actual
survey form and made the appropriate corrections to the activity records.

Trip Chaining
The above mentioned data cleaning was needed prior to developing trip chains (sometimes called
activity chains, travel chains or tours).  Simply stated, trip chains describe travel from home to at
least one of out-of-home activity and then back home again.  The three trip chains we refer to
include direct, complex, and strategic that are described on pages 22 and 24.  Identifying these
chains allowed us to formulate more explicit trip purposes for trip generation.

For travel demand modeling, the most important out-of-home activity is the trip to work.  A
person' s choice of mode normally depends upon the other activities expected in their workday.  If
a working-person must drive their child to school, they are less likely to use modes other than
their own car.  Thus, creating chains to determine other activities involved in a typical day prove
useful in describing a more realistic simulation of travel behavior than the traditional approach
(where trip purposes are defined in terms of the activity immediately preceding the current one).

Expansion of Survey Data
To arrive at best estimates of the average number of trips by trip purpose, the sampled households
were weighted (expanded) to represent the census' s demographic distribution of households in
the study area.  Expanding the data was necessary since the survey data was only a sample from
the whole population and also because hard to recruit households in the area (low-income groups,
busy households) were under-sampled.

Each of the sampled area' s households was expanded to 1990 Census counts for the same
respective area.  The study area used for each county was the zip-code area defined on the
previous page.  The data sets from each of the sampled counties were expanded to the total
number of households in the defined zip-code areas.  This process corrected the demographic
distribution of households within each county' s study area.

The household expansion factor was then applied to the trip records to get estimates of total trips,
trip rates, vehicle occupancy, and trips in motion of the 1996 travel by Oregon' s rural counties.
Although the households were expanded to the 1990 Census household counts, the travel
behavior still reflects 1996 patterns.  The trip rates, vehicle occupancy, and time of day analysis
reflect 1996 travel patterns, while total trips for each sampled area reflect 1990 totals.
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4  Detailed Summary of Findings                                                                                        

4.0  Introduction

The Oregon Travel Behavior Survey data were used in this report to explore four aspects of
travel: household trip rates by different trip purposes, traveler' s mode choice, vehicle occupancy,
and trips in motion.  There are six sections in this part of the document, five of them detail the
above four topics and one covers some important observations that should be kept in mind
throughout the discussion of the results that follow.

4.1  Important Observations

Extensive analyses were done to estimate travel behavior in Oregon' s rural areas.  However
several observations about the household survey data that are explained here are important for
decision-makers who may draw conclusions from the results of this paper.

Although this travel behavior study was carefully conducted, it was impossible to avoid biases
and trip underreporting.  Trip rates varied seasonally, daily, and by type.  The findings below
discuss these observations.

The 8 counties were not all surveyed in the same months (or seasons).  Most of the households in
Malheur County (98%) and many in Clatsop County (73%) were surveyed in the spring (April
through May).  Moreover, trip rates differed in each of the 4 seasons.  Spring and summer' s trip
rates were between 1.0 and 2.7 trips per household higher than fall and winter' s trip rates.  See
Figure 4.0 below.  This may explain why Clatsop and Malheur had the highest trip rates and
Deschutes and Josephine had the lowest trips rates compared to the other counties.  See Tables
4.0 through 4.2 on the next page.

Figure 4.0.  Average Daily Tr ips per  Household by Month Household Surveyed

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

Trip Rate 8.73 9.03 8.86 8.94 7.65 8.09 6.36 4.85

April May June August September October November December

Spring Summer Fal l Winter| | | | |



Oregon Travel Behavior Survey – Summary of Findings May 2000

                                                                                                                                                                                              
8

Tables 4.0 through 4.2 show the count, and distribution of households that were surveyed, and the
trip rates in the various months for all 8 counties.

Table 4.0.  Count of Households by Month Surveyed
County

Month Clatsop Coos Deschutes Josephine Klamath Lincoln Malheur Umatilla Table
Total

Apr il 29 252 281
May 199 58 129 43 1 430
June 29 128 27 74 80 94 5 20 457
August 60 60
September 31 79 118 8 44 113 393
October 17 16 231 22 167 45 37 535
November 7 24 421 93 65 11 57 678
December 1 6 37 8 18 5 15 90
Table
Total 313 311 716 315 338 328 300 303 2924

Table 4.1.  Distr ibution of Households by Month Surveyed
County

Month Clatsop Coos Deschutes Josephine Klamath Lincoln Malheur Umatilla Table
Total

Apr il 9.3% 84.0% 9.6%
May 63.6% 18.6% 39.3% 14.3% 0.3% 14.7%
June 9.3% 41.2% 3.8% 23.5% 23.7% 28.7% 1.7% 6.6% 15.6%
August 19.8% 2.1%
September 9.9% 25.4% 37.5% 2.4% 13.4% 37.3% 13.4%
October 5.4% 5.1% 32.3% 7.0% 49.4% 13.7% 12.2% 18.3%
November 2.2% 7.7% 58.8% 29.5% 19.2% 3.4% 18.8% 23.2%
December 0.3% 1.9% 5.2% 2.5% 5.3% 1.5% 5.0% 3.1%
Table
Total 100% 100% 100% 100% 100% 100% 100% 100% 100%

Table 4.2.  Daily Tr ip Rates by Month Surveyed
County

Month Clatsop Coos Deschutes Josephine Klamath Lincoln Malheur Umatilla Table
Total

Apr il 11.00 . . . . . 8.13 . 8.73
May 9.21 8.43 . . . 8.88 10.91 6.00 9.03
June 7.43 9.49 5.63 9.46 8.72 8.63 8.61 8.14 8.86
August . . . . . . . 8.94 8.94
September 6.84 7.43 . 7.57 7.85 7.89 . 7.98 7.65
October 8.31 8.84 8.18 7.17 8.08 6.77 . 9.30 8.09
November 5.49 4.56 7.09 5.21 5.26 3.80 . 7.33 6.36
December 5.00 3.33 6.23 4.48 3.52 3.05 . 4.29 4.85
Table
Total 8.75 8.31 7.31 7.17 7.46 8.17 8.57 7.93 7.79
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Households were also surveyed on different days of the week, which had an affect on the trip
rates.  Friday showed the highest trip rate for almost all trip purposes.  See Table 4.3 below.

Table 4.3.  Daily Tr ip Rates by Survey Day
Survey Day

Tr ip Purpose
Monday Tuesday Wednesday Thursday Fr iday

Total Tr ips 7.42 7.74 8.33 7.57 9.12
Home-Based Work 1.43 1.66 1.52 1.55 1.22
Home-Based School 0.77 0.81 0.87 0.88 0.66
Home-Based University 0.04 0.05 0.07 0.06 0.05
Home-Based Shopping 0.75 0.77 1.03 0.73 1.21
Home-Based Recreation/Social 1.13 0.87 1.13 1.10 1.56
Home-Based Other 1.39 1.45 1.74 1.41 1.98
Non-Home-Based Work 0.44 0.50 0.46 0.39 0.39
Non-Home-Based Other  (Non-work) 1.47 1.63 1.51 1.46 2.04

The trip rates could also appear lower than expected since the rates do not include non-residents'
external trips and commercial trips (i.e. taxis and service vehicle trips).1  A problem with
underreporting of discretionary type trips (shopping and recreation trip) was also noted in this
past research.  Survey respondents recalled most typical trips made every day like work, and
school trips compared to shopping, or other discretionary type trips.  Table 4.4 below displays trip
rates by trip purpose for each county.

Table 4.4.  Daily Tr ip Rates by Tr ip Purpose
County

Clatsop Coos Deschutes Josephine Klamath Lincoln Malheur Umatilla  Table
Average

Home-Work 1.65 1.27 1.85 1.20 1.42 1.33 1.75 1.52 1.50
Home-School 0.91 0.75 0.85 0.49 0.71 0.74 1.07 1.30 0.81
Home-
University 0.01 0.03 0.07 0.06 0.10 0.01 0.13 0.04 0.05

Home-Shop 0.97 1.03 0.73 0.80 0.85 0.80 0.88 0.72 0.83
Home-
Recreation 1.30 1.12 0.87 0.88 1.14 1.55 1.41 1.11 1.10

Home-Other 1.33 1.76 1.36 1.47 1.48 1.69 1.45 1.66 1.51
Non-Home-
Based Work 0.85 0.40 0.39 0.39 0.33 0.55 0.58 0.26 0.44

Non-Home-
Based Other 1.73 1.95 1.19 1.88 1.44 1.50 1.30 1.33 1.54

Table Average 8.75 8.31 7.31 7.17 7.46 8.17 8.57 7.93 7.79

By combining the household surveys from all eight counties, we developed an overall trip rate for
Oregon' s rural areas.  This trip rate combines the time (month and day of the week) in which the
households were surveyed, but does not include the underreported discretionary type trips.

                                                     
1 “Underreporting of Trips in Telephone Interview Travel Surveys,”  by Mazen Hassounah, Transportation Research
Record 1412.
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4.2 Average Trips per Day

Based on the 1996 Oregon Travel Behavior Survey, each household made an average of 7.76
trips per day.  The following figure shows the average trips per household in each of the 8 rural
counties surveyed (darker green shaded areas).

Figure 4.1.  Average Person Tr ips Per  Household

The following table shows the weighted trip rates for the 8 non-MPO counties compared to the 4
MPO areas (light-blue-green areas in figure above) and the nation.  The distribution of trip rates
in each area was comparable.

Table 4.5.  Compar ison of Tr ip Rates by Tr ip Purpose2

Non-MPO Metro M-WVCOG LCOG RVCOG National
All Trips 7.79 9.18 8.78 9.07 8.38 7.58
Home-Based Work 1.50 1.63 1.58 1.60 1.61 1.23
Home-Based School 0.81 0.65 1.04 1.04 0.89 0.45
Home-Based University 0.05 0.20 0.10 0.19 0.05 0.09
Home-Based Shop 0.83 1.06 1.19 1.11 1.19 0.89
Home-Based Recreation 1.10 1.15 1.38 1.36 1.23 0.91
Home-Based Other 1.51 1.95 1.48 1.48 1.35 1.50
Non-Home Based Work 0.44 0.94 0.64 0.76 0.62 0.96
Non-Home-Based Other 1.54 1.61 1.37 1.54 1.44 1.56

                                                     
2 The data used to calculate Oregon' s four MPO trip rates come from the 1994-1995 Oregon and Southwest
Washington Household Activity and Travel Behavior Survey.  The data used to calculate the national trip rates come
from the 1995 Nationwide Personal Transportation Survey.
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4.3  Household Characteristics Affecting Average Daily Person Trips

Upon examining the rural household survey data set, six household characteristics affected the
average daily person trips per household: household size, number of workers, number of vehicles,
number of children, age of head of household, and household income.  Other factors such as land
uses may also affect trip-making behavior3 but household socioeconomic characteristics were the
main focus of this paper.

Figure 4.2.  Socioeconomic Var iables that Explain Var iation in Tr ip Making

Some of the variables mentioned above were somewhat correlated and thus were not used
together in describing the variation in trip making.  For example, number of vehicles available
was rarely used to describe variation in this report because it was slightly correlated with
household income.  In most cases, household income better explained the variation in trip making
than number of vehicles.  However in one case, home-based recreation type trips, number of
vehicles better explained the variation among the households.  In addition, number of children in
the household was usually a better attribute in measuring variation for some of the trip purposes
like home based school trips.  So household size was not included with number of children since
the two were highly correlated.  Household size was a good attribute of measuring variation in
home-based shopping, and home-based `other'  (discretionary) type trips.

All trips were stratified by purpose categories that helped account for variations in the number
trips made by households for the different socioeconomic variables.  Eight trip purposes were
formulated for Oregon' s rural areas.  These categories were home-based work, home-based
school, home-based university, home-based shopping, home-based recreation, home-based other,
non-home-based work, and non-home-based non-work.  In the following sections, household trip
rates for each trip purpose were examined to identify which household characteristics mentioned
above most strongly explain the variation.

                                                     
3 “Commuting in the Willamette Valley,”  by Brian Gregor, Oregon Department of Transportation, May 1998.
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4.3.0  Home Based Work

Home-Based Work trips represent travel between home and the place where the traveler reported
to work but does not include any other work-related travel.  This trip purpose also includes those
trips where a person went from home to coffee shop (a short intermediary stop of less than 5
minutes) to work.  While this could be considered two trips, the short trip was dropped or “ linked
out,”  so as to represent the real purpose of the reported trip (home based work).

Two main household characteristics, number of workers and age of the head of the household,
explained a significant portion of the variation in home-based work trips made by households.
However, household income also had an impact on this type of trip.  It was likely that households
with higher incomes made a greater number of home-based work trips because more household
workers contributed to a higher household income. Thus household income and number of
workers were somewhat correlated, but the number of workers per household was a much better
variable in explaining the differences in number of home to work trips among households.

The number of workers in a household clearly relates to the number of home based work trips
made by a household.  This household characteristic explained a considerable amount (50%) of
the variation in home based work trips.  Furthermore, Figure 4.3 shows how an increase in
number of workers in the household directly affects the number of home based work trips.

 Figure 4.3.  Home Based Work Tr ip Rates by # Workers Per  Household

As was expected, retired workers did not make a significant number of home to work trips.  We
observed that home-based work trips were steady from age 16 through 55 and then decreased
dramatically.  See Figure 4.4 on the next page.
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Figure 4.4.  Home Based Work Tr ip Rates by Age of the Head of Household

4.3.1  Home Based School

Home-Based School trips include only those trips made between home and preschool, daycare,
elementary, intermediate, or high school where the school location was for school related
activities only.  It does not include trips to church services, social or recreational activities held at
school locations.  Those trips are classified as recreational trips.  University, college, and
vocational school trips were a separate trip purpose (Home-based University).  See page 14.

Two main household characteristics, number of school-aged children (children 18 years and
younger) and age of the head of the household, explained a significant portion of the variation in
home-based school trips made by households.  Though household size had an impact on this type
of trip, number of school-aged children more accurately explained the variation in home to school
trip making. 4

The presence of school-aged children in the household obviously correlates with the number of
home based school trips made by a household.  This household characteristic explained a
considerable amount (40%) of the variation in home based school trips.  Furthermore, Figure 4.5
on the next page shows how an increase in number of school-aged in the household directly
increases the number of home based school trips.  Figure 4.6 also shows that an increase in
number of school-aged children in the household still increases the number of home-based school
trips for the same age of the head of the household.

                                                     
4 High-income households were somewhat associated with large households and more vehicles.  So a parent might not
make multiple stops at various school locations to drop their children off.  Two parents might make two separate trips
from home to school to drop off two children.  More research is needed to determine whether higher income
households is associated with managerial/professional type jobs that offer flexibility in work hours so that working
parents are more likely to make home to school trips.
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Figure 4.5.  Home Based School Tr ip Rates by # of School-Aged Children

In Figure 4.6 below, we observe a trend showing that the number of home to school trips
increased when the head of household was between the ages of 36-55 and then decreased as they
got older (when children are no longer living at home).

Figure 4.6.  Home-Based School Tr ip Rates by # Children and Age of Head of Household
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of the head of household was between the ages of 36 and 55, presumably when children are of
school age.  The average income for this group was about $48,000.  Furthermore, the over
$40,000 income households had a higher home based school trip rate when compared to the lower
income groups.  Thus the two variables, age of the head of the household and household income,
were not included together since they are correlated and relay the same information about
variation in home to school trip rates.

4.3.2  Home-Based University

Home-Based University trips include travel to a university, college, or place that an adult went
for education after high school.  Since minimal university trips were made in this survey, and the
fact that there were no major universities in the areas surveyed, the trip rates were very low and
thus in terms of magnitude, the variability was also low compared to the other trip purposes.

The data show that three-worker households made the highest number of home based university
trips.  See Figure 4.7 below.  It may be worth noting that the average age of workers in a three-
worker household (34.7) was lower than the average age in one- and two-worker households
(43.8 and 40.5 respectively).  Moreover, the average home to university trips decreased with
increasing age of the head of the household.  See Figure 4.8 on next page.  It was more likely that
a younger (age less than 35) household would make more university trips.

Figure 4.7.  Home Based University Tr ips by # of Workers
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Figure 4.8.  Home Based University Tr ips by Age of the Head of Household
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Notes for  Home-Based Shopping, Recreation, and ‘Other ’  Tr ips

The next three home-based trip purposes, shopping, recreation, and other are pretty generalized.
These trips were closely related to each other (i.e. shopping trips might be recreational to some
people) when comparing travel behavior.  The variation in travel characteristics was large for
these trip purposes.  Moreover the socioeconomic variables that we considered did not explain a
significant percentage of the total trip-making variation.  The large percentage of the unexplained
variation was expected due to a variety of things such as the availability of shopping and
recreation, the variety of shopping and recreation, and the proximity to these places.  Some
households may be located in areas that were close to a large number of shopping and recreation
areas.  These households might make more trips to shopping and recreation areas regardless of
their income.  Other research has shown that availability and proximity to shopping and
recreation areas were important factors in determining whether households made these trips.5

Thus household characteristics played only a small role in explaining these types of trip
variations.

4.3.3  Home Based Shopping

Home-Based Shopping trips include travel to places where one purchases commodities such as
groceries, furniture, or clothing.  Higher income households are often thought to make more
shopping trips compared to lower income households.  However, we observed that household
income did not have a significant effect on the number of home based shopping trips made in
Oregon' s small rural areas.  Rather, household size and number of workers per household
(another potential wealth factor) had effects on the number of home based shopping trips.

Figure 4.9 below shows that a greater number of home based shopping trips are made by larger
households.  However, two- and three-person households had almost the same home-based
shopping trip rate.

Figure 4.9.  Home Based Shopping Tr ip Rates by Household Size
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An increasing number of workers per household generally showed a decreasing effect on home
based shopping trips (See Figure 4.10 below).  Furthermore, Figure 4.11 shows that as the
number of workers per household increased, for a given household size the number of home
based shopping trips still dropped off.  This seemed reasonable, as the ratio of workers in the
household to persons in the household increased less time would be available to make
discretionary trips.

Figure 4.10.  Home Based Shopping Tr ip Rates by Workers

Figure 4.11.  Home Based Shopping Tr ip Rates by Household Size and Workers

                                                                                                                                                             
5 “Commuting in the Willamette Valley,”  by Brian Gregor, Oregon Department of Transportation, May 1998.
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4.3.4  Home Based Recreation

Recreation trips include a wide variety of activities, ranging from going bowling or watching the
kids play soccer to watching a professional basketball game.  Often, these types of trips depend
on household size and income.  However, we observed from the rural survey data that number of
school-aged children and number of vehicles available affected the number of home-based
recreation trips made.  We found that many activities such as visiting, watching a video and
resting did not require much money, thus reducing the significance of income.

Figure 4.12 shows that the average home-based recreation trips per household increases with
more school-aged children in the household.  For this survey data, the number of school-aged
children explained the variation in home based recreation trips better compared to household size.

Figure 4.12.  Home-Based Recreation Tr ips by # School-Aged Children

Figure 4.13 on the next page shows that the number of home-based recreation trips generally
increase with more available vehicles per household.  The number of recreation trips tapers off at
two-plus vehicles per household.  Figure 4.14 also shows that recreation trips increase with
number of vehicles available for the same number of children in the household.  However, for
households with three-plus children, recreational trips increase up to three-plus vehicles instead
of tapering off at two-plus vehicles.
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Figure 4.13.  Home-Based Recreation Tr ips by # Vehicles Available

Figure 4.14.  Home-Based Recreation Tr ips by # Children and # Vehicles
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4.3.5  Home Based Other

The last of the home-based trips includes everything else not in home-based work, school,
university, shopping, or recreation.  Home based `other'  trips included travel to medical,
professional, or personal services and drive through or fast food restaurants.

Household size had the most influence on home to `other'  trips.  As household size increased, the
number of home based other trips increased significantly.  However, as the number of workers
increased, home based other trips decreased, as with home-based shopping trips, this could also
be influenced by the time available for discretionary trips.  Notice also that when household size
is equal to number of workers, the home-based `other'  trip rate is lower than when household size
is greater than number of workers.  This decreasing effect in home-based `other'  trips could be
due to less discretionary time to make these kinds of trips among households with more workers.
See Figure 4.15 below.

Figure 4.15.  Home Based ‘Other ’  Tr ips by Household Size and # Workers6

The number of home based other trips also increased with age of the head of the household but
decreased after age 35 (See Figure 4.16 on the next page).  One thing to note was that the
majority of home to other trips was travel on personal business, restaurants for meals, and picking
up and dropping off passengers.

                                                     
6 Size1wrk0 = Household Size one with zero workers per household.  Size1wrk1 = Household Size one with one
worker per household.  Size2wrk0 = Household Size two with 0 workers per household.  Size2wrk1 = Household Size
two with one worker per household.  Size2wrk2 = Household Size two with two workers per household.  Size3wrk0 =
Household Size three with zero workers per household.  Size3wrk1 = Household Size three with one worker per
household.  Size3wrk2 = Household Size three with two workers per household.  Size3wrk3 = Household Size three
with three workers per household. Size4wrk0 = Household Size four-plus with zero workers per household.  Size4wrk1
= Household Size four-plus with one worker per household.  Size4wrk2 = Household Size four-plus with two workers
per household.  Size4wrk3+ = Household Size 4-plus with 3-plusWorkers/Household.
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Figure 4.16.  Home-Based ‘Other ’  Tr ips by Age of the Head of the Household

4.3.6 Non-Home Based Work-Related

Non-home based work-related trips comprise trips where at least one end of the trip was a work
location and the other end was not a home location.  Most of these trips include travel during a
working person' s lunch hour or a trip from work to shopping or `other'  location after work.

Number of workers directly correlates with non-home based work-related travel (Figure 4.17).
The more workers per household, the higher the number of non-home based work trips.

Figure 4.17.  Non-Home-Based Work-Related Tr ips by # Workers Per  Household

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

Trip Rate 0.01 0.42 0.86 1.30

0 1 2 3+

0.00

0.50

1.00

1.50

2.00

2.50

Trip Rate 1.10 2.07 1.81 1.49 1.38 1.32 0.99

16-25 26-35 36-45 46-55 56-65 66-75 76+



Oregon Travel Behavior Survey – Summary of Findings May 2000

                                                                                                                                                                                              
23

Number of non-home-based work-related trips also increased with more household income
(Figure 4.18).  There were very few households that had 3 or more workers and low income (less
than $15,000) so the observed trip rate may not be representative for this group.

Figure 4.18.  Non-Home-Based Work-Related Tr ips by # Workers and Household Income

4.3.7 Non-Home Based Other

Non-home based `other'  trips include those trips where neither end was a home or work location.
Typically, this type of travel was a result of people chaining their trips.  Of these trips, over 97%
belong to complex work, university, school, shopping, recreation, `other' , and pickup/drop-off
chains.7  For example, linked trips from a medical facility to a shopping mall and then to a
grocery store is considered a complex shopping chain.

Households reporting several children made more non-home-based other trips than households
reporting few or no children.  See Figure 4.19 on the next page.  Moreover households reporting
older ages of the head of the household (older than 35) made fewer non-home based `other'  trips
compared to households reporting younger ages (younger than 35).  See Figure 4.20 on the
following page.

                                                     
7 Multiple trips one after the other can be thought of as complex trip chains or tours.  On the other hand, an example of
a direct chain might be where one makes a trip from home to work and back home.
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Figure 4.19.  Non-Home-Based Other  Tr ips by Number  of School-aged Children

Figure 4.20.  Non-Home-Based Other  Tr ips by Age of the Head of the Household
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4.4  Observed Mode Choice

Oregon' s rural areas had limited mode choice options.  Services such as public buses and light
rail are limited or non-existent in these areas.  Furthermore, over 88% of the trips reported in this
survey were made by private vehicle.  Only 0.2% of the trips were made by public buses.

4.4.0  Mode by Trip Purpose

The type of trip a person makes is an influencing factor on his/her principal means of
transportation (or mode).  For example, a parent needing to pick their child up at school before
going home from work (strategic trip) was more likely to drive his/her own car to work rather
than use some other transportation mode like transit.  On the other hand, an adult traveling
straight to work and then back home again (direct trip) was more likely than the first example to
choose another mode such as transit (if available).  Figure 4.21 below displays this result.

Figure 4.21.  Percentage of Tr ips by Mode of Transpor tation and Type of Tr ip8

The mode chosen to make a trip also depends on the trip purpose.  For example, most people
chose to drive alone on home-based work, home-based university, and non-home-based work-
related trips, probably for convenience reasons.  A large percentage of people shared a ride or
rode the school bus on home-based school trips.  This is due to most school-aged children not
having the option to drive since they are not of legal driving age.  Furthermore, most people
shared a ride on home-based shopping, home-based recreation, home-based other, and non-home-
based non-work trips.  The nature of these discretionary type trips makes it more likely that
people will travel together.  See Figure 4.22 on the next page.

                                                     
8 Type of Trip data dictionary:  Direct Trips include all trips that belong to those chains which consist of 2 trips, one
made directly from home to destination and the other from the destination back home again.  Complex trips include
trips that belong to those chains that consist of more than two trips one after the other.  Strategic trips include trips from
those chains which include trips from home to school to drop-off a child and then on to the work destination.
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Figure 4.22.  Percentage of Tr ips by Mode of Transpor tation and Tr ip Purpose9

4.4.1  Comparison of Mode:  Oregon' s Rural and MPO Areas, and the Nation

We also compared observed mode choice from the data for Oregon' s MPO areas and the nation to
Oregon' s rural areas.  Oregon' s rural areas, and Medford had very low percentages of transit use
whereas Portland and Eugene had higher percentage of transit riders.  Eugene, which is known as
the “Bicycle City” , had a considerable amount of cyclists (“non-motorized”  category).

Figure 4.23.  Observed Mode Choice Compar ison for  All Tr ip Purposes

                                                     
9 Trip Purpose data dictionary:  HBW=Home-Based Work, HBSch=Home-Based School, HBShop=Home-Based
Shopping, HBRec=Home-Based Recreation, HBOth=Home-Based Other, HBUniv=Home-Based University,
NHBW=Non-Home-Based Work-Related, NHBO=Non-Home-Based Non-Work-Related.
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Figure 4.24 shows that Oregon' s rural areas and the Medford area were comparable and very few
people used transit to go to work.  These two areas also had the highest percentage of people who
drove to work alone.  Eugene had the lowest percentage of people who drove to work alone.
Eugene also had a higher percentage of non-motorized (walk and bike) trips to work.  The
Portland Metropolitan area had the lowest percentage of people who carpooled to work, where as
Salem had the highest percentage.

Figure 4.24.  Observed Mode Choice Comparison for  Home-Based Work Tr ips

A significant amount of children in Oregon' s rural areas went to school by school bus.  Portland
school-aged children had the highest percentage who traveled by school bus.  See Figure 4.25.

Figure 4.25.  Observed Mode Choice Compar ison for  Home-Based School Tr ips
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4.5  Vehicle Occupancy10

Vehicle occupancy has been declining in the past few decades.  Some factors contributing to this
decline may include the increase in auto ownership and the decrease in household size.  And as
the number of workers per household increases, there is more chaining of trips to accomplish
different purposes on their way to and from work, such as pickup/drop-off trips to schools or day
care centers.  This may make it difficult for carpools to form for work-related travel (low vehicle
occupancy).11

Auto occupancy factors is one important variable that helps transportation planners look at a
variety of techniques to manage increasing traffic congestion.  Below are some factors that
influenced auto-occupancy rates for the rural counties in Oregon.

4.5.0  Occupancy by Trip Purpose

In Table 4.7, the average vehicle occupancy for home-based work direct and complex trips was
low (1.05) for all time periods.  The average occupancy for strategic work trips was a little higher
because this trip purpose involved dropping children off at school before going to work and
picking up kids on their way home from work.  Home-based university trips, which also act like
work trips, revealed the same kind of trend.  The average occupancy for all trips was 1.44.

Table 4.7.  Average Vehicle Occupancy by Time Per iod12

Time Per iod for  Motion Star t Time
Tr ip Purpose

AM Peak Midday Noon PM Peak Evening Off Peak
Table
Total

HBWork-Dir 1.06 1.05 1.02 1.04 1.02 1.04 1.05
HBWork-Com 1.05 1.08 1.03 1.00 1.19 1.11 1.06
HBWork-Stra 2.18 1.96 1.26 1.77 1.42 1.85 1.95
HBSchool-Dir 1.67 1.90 1.48 1.61 2.29 2.52 1.78
HBSchool-Com 2.36 2.17 1.15 2.42 ** 1.15 2.19
HBUniversity-Dir 1.17 1.00 1.07 1.07 1.00 1.00 1.07
HBUniversity-Com 1.56 1.00 1.00 ** ** 1.00 1.29
HBUniversity-Stra 2.00 1.61 ** 2.00 ** 1.00 1.78
HBShopping-Dir 1.27 1.34 1.46 1.33 1.35 1.98 1.43
HBShopping-Com 1.37 1.43 1.46 1.75 1.28 1.47 1.49
HBRecreation-Dir 1.13 1.30 1.39 1.57 1.57 1.56 1.45
HBRecreation-Com 1.27 1.52 1.42 1.71 1.33 1.46 1.49
HBOther-Dir 1.45 1.51 1.34 1.54 1.64 1.88 1.55
HBOther-Com 1.58 1.60 1.40 1.60 1.70 1.85 1.60
NHB-Work-related 1.30 1.22 1.20 1.16 1.42 1.08 1.21
NHB-Other 1.65 1.80 1.77 1.77 1.90 2.06 1.80
Table Total 1.36 1.50 1.39 1.40 1.48 1.52 1.44

                                                     
10 Note: Vehicle occupancy is weighted and uses the driver' s trip records on weekdays.
11 ªTravel Estimation Techniques for Urban Planning.º NCHRP Report 365 (1990) page 127.
12 Abbreviations for trip purpose and time period variables.  Trip Purpose—HB stands for home-based, and NHB
stands for non-home-based.  Also the modifiers attached to each of the purposes are: º-Dirº=Direct, ª-Comº=Complex
and ª-Straº=Strategic.  Peak Period – AMPeak=6-9AM, Midday=9:01AM-Noon, 2:01-3:59PM, Noon=12:01-2PM,
PMPeak=4-6PM, Evening=6:01-7PM, Off Peak=All other hours not mentioned.
** Cell does not have any trips with those characteristics.
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Vehicle occupancy was also known nationally to be a function of the income level of the trip
maker and of parking cost at the destination of a trip.13  Higher income trip makers are more
likely to travel alone and afford a higher cost for parking at their destination.

The data in the rural areas of Oregon showed very small variation in vehicle occupancy with
increased income levels.  See Figure 4.26 below.  Household income may not have much of an
effect on vehicle occupancy in rural areas because most of these areas have low or nonexistent
parking costs.

Figure 4.26.  Vehicle Occupancy by Household Income and Tr ip Purpose

On the previous page in Table 4.6, vehicle occupancy varied significantly by trip purpose (Table
Total column).  Figure 4.26 above revealed that home-based school vehicle trips had the highest
overall vehicle occupancy of all the trip purposes (hot pink line), while home based work, and
university vehicle trips had the lowest vehicle occupancy (light blue and light green lines).

The number of vehicles available per household did not have a significant effect on vehicle
occupancy.  This could be due to the notion that one does not need to have a high income to own
one or more vehicles.  For this reason, there may not be much competition for the vehicles
available in the household.

On the other hand, household size had a very significant effect on vehicle occupancy.  This
difference is mostly seen in home-based school, home-based shop, home-based recreation, home-
based other and non-home based other trips.  Notice that the vehicle occupancy is quite constant
for all household sizes for home-based work, home-based university, and non-home based work
trips.  See Figure 4.27 on the next page.

                                                     
13 ªTravel Estimation Techniques for Urban Planning.º NCHRP Report 365 (1990) page 134.
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Figure 4.27.  Vehicle Occupancy by Household Size and Tr ip Purpose

4.5.1  Comparison of Occupancy: Oregon' s Rural and MPO areas, the Nation

Vehicle occupancy for Oregon' s rural areas was similar to the MPO areas.  However, the
occupancy for home-based school trips in the Portland Metro area was 25% smaller compared to
the rural areas and the other MPOs.  When looking at this trip purpose more closely, the data
reveal that over 42% of home-based school trips in the Portland Metro area used the bus or MAX
as compared to only an average of 22% in the other areas of Oregon.  Figure 4.28 reveals the
vehicle occupancies by trip purpose for the areas surveyed in Oregon, and the nation.

Figure 4.28.  Vehicle Occupancy by Tr ip Purpose Compar ison
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4.6  Time of Day Analysis

4.6.0  Trips in Motion by Trip Purpose

The specific time interval(s) a vehicle trip14 was on the transportation system represents the ªtrip
in motion.º  Although the time intervals are in 30-minute increments, a trip could be represented
in more than one interval if (1) it had duration less than 30 minutes, but a start and end time that
occurred in two different intervals, or (2) a trip duration lasted longer than 30 minutes.

Trips in motion analyses are especially useful for estimating travel for specific periods of the day.
They can be used for analysis of highway facilities, transit services, and emissions. Moreover
analysis of special times of the day are required to determine the transportation system
requirements.

The Rural Household Survey data (Figure 4.29 below) show that the period during which most
vehicle trips are on the system was between 5:00 to 5:30pm.  In fact, the hours between 3:00 and
5:30pm ranked among the highest in numbers of vehicle trips on the system.

Figure 4.29.  Tr ips in Motion for  All Vehicle Tr ips

                                                     
14 Trips in motion analyses were originally done on 15-minute time intervals.  The trips looked at here include private
vehicle trips only with their reported times.  It is likely that survey respondents reported the trip starting at the hour or
half-hour.  Thus there could be some measurement error here for trip duration.  The start and end times are probably
estimated and not the actual times respondents made the trip.  Moreover 30-minute intervals proved to work well here,
there are relatively no large spikes in the trip in motion graphs.
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A look at the trips in motion revealed that the peak times are slightly different for each trip
purpose.  See Table 4.8 below for comparisons of morning and afternoon peak times by trip
purpose.

Table 4.8.  Peak Time by Tr ip Purpose15

Tr ip Purpose AM Peak Time PM Peak Time
All Trips 8-8:30AM 5-5:30PM*
Home Based Work 7:30-8AM* 5-5:30PM
Home Based School 8-8:30AM* 3-3:30PM
Home Based Shop 10:00-10:30AM 5-5:30PM*
Home Based Other 10:00-10:30AM 4-4:30PM*
Home Based Recreation 10:00-10:30AM 6:30-7:00PM*
Home Based University 8-8:30AM* 3-3:30PM
Non-Home Based Work 12-12:30PM 1-1:30PM*
Non-Home Based Other 11AM-11:30AM* 3-3:30PM

Work, school, and university had the daily peak time in the morning as expected. We observed
that home based school and university trips had a later AM peak (8:00-8:30am) and earlier PM
peak (3:00-3:30pm) compared to home based work trips. See Figure 4.30 below.  Actually home
based work trips have an AM peak of 7:45-8:00am if the trips in motion is broken down by 15-
minute increments.

Figure 4.30.  Home Based Work, School, and University Tr ips in Motion

                                                     
15 Daily Peak time is denoted with an asterisk (*).
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Home based `non-work'  trips tend to occur in the late afternoon and evening hours (Figure 4.31).
Most recreational trips took place in the evening while shopping trips occur from 10AM and
5PM.  Home based other trips mostly occurred in the later morning and afternoon hours.

Figure 4.31.  Home Based Shopping, Recreation, and ‘Other ’  Tr ips in Motion

Most non-home based trips occurred around noon.  The peak for non-home based work trips
occurred during the normal lunch hour.  Many of the non-home based non-work trips took place
before lunch and during the afternoon hours.  See Figure 4.32 below.

Figure 4.32.  Non-Home Based Tr ips in Motion
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Figure 4.30 showed that work, school, and university trips had a consistent trend with distinctive
peaks in the morning and afternoon.  On the other hand, Figure 4.31 and 4.32 had a lot of spikes
resulting from people reporting trips at the hour.  This was evidence of measurement error in the
reported trip start and end times and trip duration.

4.6.1  Comparison of Trips in Motion:  Oregon' s Rural, MPO areas, the Nation16

Morning and afternoon peak times from the 1996 Rural Household Survey data were slightly
different compared to the MPO areas and those of the 1995 Nationwide Personal Transportation
Survey.17  The morning peak hours for Oregon' s rural areas and the two smaller MPOs (Eugene
and Medford) were between 8 and 9 AM.  Metro, Salem, and the nation' s morning peak hours
were one hour earlier.  Oregon' s rural areas had two significant afternoon peak hours (3 to 4 PM
and 5 to 6 PM) where as the MPOs and the nation had one significant afternoon peak hour
between 5 and 6 PM.  Also note that in Oregon' s rural areas the percentage of vehicle trips on the
system drops off much quicker after 5 PM compared to the other areas (Medford ranks second in
the least percentage of vehicle trips after 5 PM).  This may be an indication that there were fewer
places to go to after a normal working day in smaller areas.  See Figure 4.33 below for these
comparisons.

Figure 4.33.  All Vehicular  Tr ips in Motion Compar ison

                                                     
16 Trips in Motion analysis comparing the different areas was done with one-hour increments.
17Federal Highway Administration, United States Department of Transportation, 1995 Nationwide Personal
Transportation Survey (NPTS), Publication No. FHWA-PL-98-002 HPM-40/10-97 (2M), Research Triangle Institute,
Research Triangle Park, North Carolina.
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The travel times in Table 4.9 reflect average travel times as reported by household members in
the travel surveys.  A high percentage of these respondents reported trip start and stop times on
the hour, half hour, or rounded to five-minute intervals.  Discussion with others suggests that
these reported travel times are often 2-3 minutes higher than actual measured travel times.

Respondents'  reported travel time in the morning was longer in the Metro Portland area, and in
the national data compared to the reported travel time in the less dense areas like Salem, Eugene,
Medford, as well as the rural areas in Oregon.  See Table 4.9 below for respondents reported
travel time by area and specific trip purpose.

Table 4.9.  Average Repor ted Travel Time Dur ing the Morning Hours (6-9AM) by Area18

Area
Tr ip Purpose

Rural Metro Salem Eugene Medford National
All Tr ips 17.63 18.92 16.97 16.23 15.60 18.43
Home-Based Work 17.15 23.17 18.92 18.43 17.07 21.83
Home-Based School 9.97 12.24 10.93 10.26 9.46 9.40
Home-Based University 20.26 20.57 22.13 24.36 27.71 19.78

The peak hours in both the morning (7-8 AM) and afternoon (5-6 PM) for home-based work trips
were almost identical between all the surveyed areas in Oregon and the nation.  A closer look at
trips in motion by 15-minute periods reveal that Portland and the nation had a 7:30AM morning
peak while the rest of the areas had a 7:45AM morning peak.

Figure 4.34.  Home-Based Work Tr ips in Motion Compar ison

                                                     
18 The reported travel times are for weekday vehicle trips starting between 6 and 9AM.  These travel times are
ªreportedº and not the ªactualº measured travel times.
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The peak hours for home-based school trips were similar among the areas surveyed in Oregon
(Figure 4.35).  However, the nation showed an earlier morning peak hour (7-8 AM).

Figure 4.35.  Home-Based School Tr ips in Motion Comparison

The rural areas in Oregon and Medford had a slight drop-off in the percentages of vehicles on the
road making home-based shopping, recreation, and `other'  trips in the later evening hours (Figure
4.36).  Perhaps the reason is that there are less shopping, and recreation areas to be traveling to
compare to the other more commercialized areas like Portland, Salem, and Eugene.

Figure 4.36.  Home-Based ‘Other ’  (Shop, Recreation, Other) Tr ips in Motion Compar ison
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Figure 4.37 shows that Oregon' s rural areas had more people making non-home-based trips in the
later morning hours compared to the other areas.  Portland and Eugene had peaks in the early
afternoon hours for these trips, while Medford, Salem, and the nation had peaks at noon.

Figure 4.37.  Non-Home-Based Tr ips in Motion Comparison

4.6.2  Trip Duration by Trip Purpose

The trip duration discussed here corresponds to the respondent' s recalled travel time for vehicle
trips only.  Thus there could be some measurement error in the ªactualº travel time made for a
trip.  Also, as mentioned earlier, most people tended to estimate travel times and start times
rounding them to the nearest 5 minutes.

The Rural 8 counties (non-MPO) had similar reported trip duration to the other areas for most trip
purposes.  Portland Metro had the highest overall reported trip duration.  See Table 4.10 below.

Table 4.10.  Respondent’s Average Travel Time in Minutes
Area

Tr ip Purpose
Rural Metro Salem Eugene Medford National

All Tr ips 16.52 17.55 15.74 14.66 14.77 16.11
Home-Based Work 17.21 22.74 19.14 17.89 17.48 21.31
Home-Based School 10.16 12.93 11.08 10.28 10.14 9.64
Home-Based University 14.15 20.01 24.29 12.12 11.49 19.29
Home-Based Shopping 21.44 13.40 12.52 14.79 15.23 12.19
Home-Based Recreation 17.33 21.00 16.76 16.69 18.67 18.48
Home-Based Other 23.24 15.27 15.84 21.94 27.69 14.15
Non-Home-Based Work 15.14 18.16 16.31 14.89 15.13 17.11
Non-Home-Based Other 14.19 14.96 14.72 12.77 12.18 13.94
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Conclusions                                                                                                                

This paper examined the Oregon Travel Behavior Survey conducted in 1996 for eight rural areas
in Oregon.  We analyzed household socioeconomic characteristics that affected the different trip
types and the timing of trips made by households in Oregon' s rural areas.  We also looked at
vehicle occupancy and mode choice.  These findings will help get a better idea of travel behaviors
in Oregon' s rural areas.

Trip rates varied seasonally, daily, and by type.  We noted several important observations when
analyzing the household trip rates. For example, trip rates varied significantly by season.  Spring
and summer' s trip rates were between 1.0 and 2.7 trips per household higher compared to fall and
winter' s trip rates.  This may explain the higher trip rates in Malheur and Clatsop compared to the
trip rates in the other counties surveyed.  Thus, we combined the eight counties to get one overall
trip rate.

Trip rates also varied by different days of the week.  Friday' s average trip rate of 9.1 was between
0.8 and 1.7 trips per household higher than the other weekdays.  The overall average household
trips per day in 1996 was 7.8.  Trip rates also varied by trip type (purpose).  On average,
households produced 1.5 home-based work trips, 0.4 non-home-based work-related trips, 0.8
home-based school trips, 3.5 home-based non-work trips, and 1.5 non-home-based other trips per
day.

Household demographic characteristics significantly impacted the common trips made
everyday (e.g. home-based work and home-based school trips).  This research showed that for
home-based work, and home-based school trips, the socioeconomic characteristics of households
explained a significant amount of the variation in trip making.  We observed that increasing
number of workers directly correlates with increasing home-based work trips.  Also, increasing
number of school-aged children directly relates to increasing number of home-based school trips.
Other trip purposes (home-based shopping, recreation, and non-home-based non-work trips)
showed greater variations in the number of trips among households.

We noticed that as the ratio of workers in the household to persons in the household increased,
less time would be available to make discretionary trips.  However, this finding only explained a
small portion of the difference in number discretionary trips among the households.  Perhaps
land-use characteristics played a more important role in differences in trip rates among
households for these other trip purposes.

The number of persons occupying a vehicle was NOT a function of income level or parking
cost at destination for trip makers in Oregon' s rural areas.  Nationally, higher income trip
makers are more likely to travel alone.  However, these rural areas have low or nonexistent
parking costs, so income did not have much of an effect on vehicle occupancy.  As a result, the
average occupancy for the vehicle trips reported in this survey was 1.44.  We found the lowest
vehicle occupancy for home-based work trips (1.14), and the highest for home-based school trips
(1.88).

Oregon' s rural areas have limited mode choice options.  Over 88% of the trips reported in this
survey were made by private vehicle, while only 0.2% of the trips were made by public buses.
The choice of transportation mode (walk, bike, school bus, transit, private vehicle, or other) and
whether people decided to carpool or drive alone also differed among the different trip purposes.
Travelers drove alone in approximately 80% of the home-based work trips and 74% of the non-
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home-based work-related trips compared to only 32% of the non-work (home-based school/non-
work and non-home-based non-work) trips.

Respondents often estimated travel times for trips reported in this survey.  A high percentage of
these respondents reported trip start and stop times on the hour, half hour, or rounded to five-
minute intervals.  Discussion with others suggests that these reported travel times are consistently
2-3 minutes higher than actual measured travel times. On the average, travelers reported a travel
time of 16.52 minutes for all trip types in Oregon' s rural areas.  Respondents reported an average
travel time of 17.21 minutes for home-based work trips, 15.14 minutes for non-home-based work-
related trips, 10.16 minutes for home-based school trips, and 18.39 minutes for home-based non-
work trips.

Travel behavior trends in Oregon' s rural areas were comparable to both Oregon' s MPO areas
and the nation. We evaluated the rural household survey data against similar data collected for
Oregon' s MPO areas and the nation.  Households in Oregon and the nation had almost identical
trip rates for different trip types (purposes).  Overall Oregon' s rural areas had the lowest number
of discretionary (shopping, recreation, other) and non-home-based work trips compared to the
other areas.  These lower trip rates may indicate that rural areas have fewer places to travel in
comparison to the more commercialized MPO areas. Furthermore, though subtle differences
existed between all the areas, the peak times in which trips were made (trips in motion); trends in
vehicle occupancy, and mode choice were similar in these areas.

Future uses of the Oregon Travel Behavior Survey data are scheduled.  Conducting a survey in
the rural areas proved to be successful and an overall benefit to our ability to perform modeling
and travel analysis throughout Oregon.  Experience using the data to model Klamath Falls and
check travel behavior in other areas has shown that the household survey data is sufficient for use
in model development in Oregon' s non-MPO areas.  There are also future plans to combine this
rural household survey data with Medford and possibly the other smaller MPOs to build more
robust models.
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Appendix – Glossary of Terms and Abbreviations                                                                

1. MPO – Metropolitan Planning Organization.  These include the areas of Portland, Salem,
Eugene, and Medford.

2. Non-MPO – Non-Metropolitan Planning Organization.  These include the areas outside of
the jurisdiction of the MPOs.

3. Home-Based Work trips – Trips that represent travel between home and the place where
person reports to work.

4. Home-Based School trips – Trips that represent travel between home and preschool, daycare,
elementary, intermediate, or high school where the school location was for school-related
activities only.

5. Home-Based University trips – Trips that represent travel between home and a university,
college, or place that an adult went for education after high school.

6. Home-Based Shopping trips – Trips that represent travel between home and places where
one purchases commodities such as groceries, furniture, or clothing.

7. Home-Based Recreation trips – Trips that represent travel between home and places where
one does recreational activities such as bowling, watching children' s sport games, or
professional sports games, or simple activities such as visiting relatives or watching a video.

8. Home-Based Other trips – Trips that represent travel between home and medical,
professional, or personal services, or restaurants.  These trips include all other trips not in the
home-based work, school, university, shopping, or recreation categories.

9. Non-Home-Based Work-related trips – Trips that represent travel between two places where
at least one end is the work location, and the other end is a non-home location.

10. Non-Home-Based Other (non-work-related) trips – Trips that represent travel between two
places that are neither the home or work location.

11. Trip chains – Trip chains are sometimes called activity chains, travel chains, or tours.  They
describe travel from home to at least one out-of-home activity and then back home again.

12. Direct trips – Trips that belong to chains which consist of two trips, one made directly from
home to destination and the other from that destination back home again.

13. Complex trips – Trips that belong to chains which consist of more than two trips one after the
other.

14. Strategic trips – Trips that belong to chains which include trips between home and school to
drop-off or pickup a child and work.


