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DISCLAIMER 

This document is disseminated under the sponsorship of the Oregon Department of 
Transportation and the United States Department of Transportation in the interest of information 
exchange. The State of Oregon and the United States Government assume no liability of its 
contents or use thereof. 

The contents of this report reflect the views of the authors, who are responsible for the facts and 
accuracy of the data presented herein. The contents do not necessarily reflect the official policies 
of the Oregon Department of Transportation or the United States Department of Transportation. 

This report does not constitute a standard, specification or regulation. 
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ASHLAND REDUCED TRANSIT FARE DEMONSTRATION PROJECT 

EXECUTIVE SUMMARY 

This report analyzes the results of an effort to promote high transit ridership through lower fares 
and increased service frequency in Ashland, Oregon. This study reviewed the effects of the 
Reduced Fare Project on transit ridership, transportation modal splits, air quality and energy 
consumption, and traffic counts. 

Prior to the implementation of the Reduced Fare Project, Ashland was faced with a commuter 
transportation problem. Between 1980 and 1990, Ashland’s population increased 10% while 
vehicle miles traveled (VMT) within the city increased 40%. This VMT growth prompted the 
City of Ashland to adopt policies in its Comprehensive Plan to decrease the demand for more 
street capacity. The City wanted to reduce discretionary auto trips less than one mile in length, 
and chose to promote public transportation as one solution. 

The Rogue Valley Transportation District (RVTD) responded with this experimental program to 
increase bus usage by lowering bus fares to 25 cents; a 75% reduction. In addition, service 
frequency was increased to 15 minute headways. Results indicate that the project had a positive 
effect on transit ridership. Unfortunately, any ridership increase attributable to the reduced fare 
was combined with increases due to new services, thus neither could not be distinctly measured. 

The study gathered information on transportation modal splits. A survey indicated that 92% of 
transit users got to the bus stop by walking, and the remaining 8% drove a car. Bus riders were 
asked what mode of transportation they avoided each time they rode a bus: 13% used to drive an 
automobile. Another 12% gave up riding a bicycle, 4% carpooled and 7% had used other means, 
such as walking.  These results support the premise that the project prompted people to use 
transit, possibly reducing vehicles traveling in peak commute periods, as well as lowering VMT 
and the number of single occupant vehicles. 

Carbon monoxide levels in the Medford/Ashland area diminished from 1991 levels. Though not 
solely due to the Reduced Fare Project, the reduction can be attributed to strategies including 
limited available parking spaces, traffic flow improvements, and vehicle inspection and 
maintenance programs, as well as more people using alternative modes of transportation. Traffic 
counts indicated that traffic in Ashland continued to increase during the Reduced Fare Project. 
At the same time, increased transit ridership contributed to a reduction in the rate of overall 
VMT increase. This can be seen by comparing the 1994 survey to a 1990 baseline, where 
increases in transit trips represent fewer miles traveled by automobile. 

For future research projects, early preparation is recommended to improve project evaluation. 
Traffic count measurements and travel surveys should be done 1 to 2 years before and after the 
implementation of the program. This improved understanding of transportation behavior will 
help in determining what type of fare reduction or service changes will be received most 
favorably. Further research on improved techniques to provide more accurate traffic counts and 
air quality and energy consumption analyses is recommended. 
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1.0 INTRODUCTION 

In accordance with the reporting requirements of the Federal Highway Administration (FHWA), 
the Oregon Department of Transportation (ODOT), and Rogue Valley Transportation District 
(RVTD), this report details Ashland’s Reduced Transit Fare Project findings from April 1, 1993 
through July 30, 1994. The purpose of this study was to examine the impacts that a low-
fare/improved service policy had on transit ridership in the small urban area of Ashland, Oregon. 

Ashland was chosen as an implementation site for a fare reduction program because (PSU 1992): 

1)	 85% of the population lived within a quarter-mile walking distance to an accessible 
bus route; 

2) The population density was approximately 3000 people per square mile; 
3) Mixed land use development existed and policies were actively being pursued; 
4) Discretionary trips in Ashland were generally less than 1.5 miles per trip; 
5) State Highway 99 between Medford and Ashland was a transit trunk route; 
6)	 An April 1991 public opinion survey indicated that as many as 20% of Ashland’s 

population would use transit to make discretionary trips; and 
7) There existed strong local support for alternative transportation. 

1.1 BACKGROUND 

Ashland is located at the south end of the Rogue Valley, just 15 miles north of the California 
border on Interstate 5. It is home to over 17,000 residents, and offers tourist activities including 
the Oregon Shakespeare Festival and Mt. Ashland Ski Resort. Southern Oregon University 
(known as Southern Oregon State College during the study period) provides education for over 
4,200 students who live on campus or in surrounding areas. 

Before the implementation of the fare reduction, 1.1% of Ashland’s population aged 16 and over 
used public transit as their means to commute to work. Overall, 0.3% of all trips in Ashland 
were made using transit. 

Between 1980 and 1990, Ashland’s population increased 10% while vehicle miles traveled 
(VMT) within the city increased 40%. The consequence of increased VMT and increased traffic 
congestion prompted the City to adopt policies in its Comprehensive Plan to reduce the demand 
for increased street capacity. The City was interested in eliminating discretionary auto trips that 
are less than one mile in length. As a result, Ashland promoted public transportation as one 
solution to reduce the demand for more capacity (Ashland 1991). 

RVTD responded to the goals and objectives of the City by developing a program to market the 
bus system through lower fares and increased service frequency.  A 25 cent fare was 
implemented, a 75% reduction. It was felt that the low fare would provide an incentive to use 
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transit for shorter trips. The increased service frequency made transit more convenient when the 
fare wasn’t an issue, but the time spent traveling was. 

1.2 OBJECTIVE 

The objective of the study was to monitor changes to transit rider behavior due to the selective 
reduction of transit fares and increases in service frequency.  The study was to measure the 
findings of this evaluation to assess the impact of fare and service changes on: 

1) Vehicle miles traveled (VMT) 
2) Peak hour single occupant vehicles (SOV) 
3) Average daily trips 
4) Air quality 
5) Energy consumption 
6) Transit ridership 
7) Change in modal choice 

The findings could also be used to determine the affects on fare elasticity with its application to 
forecast demand. 

The scope of the report consists of: 

Methodology & Results

Conclusions

Future Considerations

Recommendations

Appendices
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2.0 METHODOLOGY: 

To measure the impacts of a reduced fare program, the RVTD project team agreed to lower fares 
from $1.00 to $0.25, a 75% reduction. Service was increase to 15 minute headways. Data on 
ridership, modal splits and traffic counts were collected to evaluate changes in mode choice. 

This chapter focuses on four measurements used to evaluate the program. Section 2.1 describes 
the literature reviewed in developing this project. Section 2.2 discusses the effects that 
Ashland’s reduced fare and service change had on ridership. Section 2.3 and 2.4 review the 
Ashland survey and its results. Section 2.5 discusses energy consumption and air quality in the 
Ashland area. Section 2.6 summarizes results on traffic counts, vehicle miles traveled, peak hour 
single occupant vehicles, and average single trips. 

2.1 LITERATURE REVIEW 

“Free Transit Revisited” (Kraft 1973) described the elasticity of ridership when fare is reduced or 
eliminated. Kraft introduces the reader to elasticity concepts, such as cross elasticity and direct 
elasticity.  The author also introduces some other variables that have a direct effect on ridership 
and relates them to a couple of case studies that were done on these topics. One case study 
looked at a fare elimination (from 8 cents) in Rome, from December 30, 1971 to January 7, 
1972. This resulted in a ridership increase of 60%, which give an arc elasticity of.23. Despite 
the ridership increase, traffic jams in the area did not ease much, which the author attributed to 
cross-elasticity concepts. An Atlanta case showed fare elasticity ranged from .23 and .27, but 
results were obscured by service improvements implemented around the same time which may 
have impacted ridership more than the fare elimination. 

John Curtin, in “Effects of Fares on Transit Riding,” (1968) includes the Simpson and Curtin 
formula for mass transit fare elasticity: 

(% net loss in passenger traffic) = 0.80 + 0.30 * (% fare increase) 

This formula was developed using data from 77 fare increases by a cross section of transit 
systems occurring over a 20 year period. Time differences were not considered in development 
of the formula. Estimates using the Simpson-Curtin formula should be performed in nominal 
dollars. This formula is not accurate when applied to large fare increases, as it does not account 
for captive ridership in the system. 

Linsalata and Pham (1991) advanced the Simpson-Curtin model into an Autoregressive 
Integrated Moving Average (ARIMA) model. ARIMA offers an advanced econometric model 
for estimating fare elasticities. It also offers transit systems without modeling capabilities a 
pattern of fare elasticities behavior for making approximate elasticity estimates by using those of 
similar systems. This report is based on an evaluation of 52 transit systems using population, 
service miles/hours, average work days/month, percentage fare increase and other statistics to 
study ridership elasticity.  The model was able to explain up to 90% of ridership changes. 
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2.2 DEVELOPMENT OF AN ECONOMIC MODEL 

An economic model was developed to estimate transit ridership in the City of Ashland area, 
using the model described by Linsalata and Pham. The model can be hypothesized in the 
following form: 

Rt = f(SLt, FCt, MCt, GPt, St, It) + εt 

where: 

Rt =  mass transit ridership 
SLt =  level of service and accessibility supplied by RVTD

FCt =  total (fares) costs of travelling by mass transit

MCt = travel market characteristics, including city size

GPt = average yearly gas prices 
St = seasonal factoring 
It =  intervention factor 
εt = error term 

The demand function described in the previous formula could be estimated with regression 
analysis to yield a mathematical model in the form: 

Rˆt = β0 + β1SLt + β2FCt + β3MCt + β4GPt + β5St + β6It + εt 

In this equation all independent variables take their previous definitions, Rˆt is the transit 
ridership estimate, β0 through β6 are the estimated regression coefficients of the corresponding 
explanatory variables and εt is the error term. 

Fare elasticity can be defined as the percentage change in transit trips resulting from a one 
percent change in fare, holding constant the effects of all other determining variables. The 
general elasticity equation for calculating fare elasticity on the demand function is: 

%∆ridership FC FCFare point elasticity = 
%∆fare cos t 

* 
R 

= β 
R 

After estimating the coefficients (β) of the transit demand function, it is possible then to calculate 
estimates of elasticity for each of the explanatory variables. 

With information on the appropriate variables, an elasticity number for fare was developed. 
Using the computer program Systat, each variable was placed into the program, weighted and 
then derived. 

2.3 RIDERSHIP 

Ridership was evaluated by gathering the yearly ridership data of Routes 5, 10 and 15, from 
April 1, 1992 to March 30, 1993, and comparing to the April 1, 1993 through July 30, 1994 
ridership data. April 1, 1992 was when the Reduced Fare Project was implemented. These 
statistics are shown in Figure 2.1. 
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Route 15 Ridership Comparison 

0 

2000 

4000 

6000 

8000 

10000 

12000 

Apri
l 

Jun
e

Aug
ust

 

Octo
be

r 

Dece
mbe

r 

Fe b
rua

ry 
Apri

l 
Jun

e 

R
id

er
sh

ip
 

92-93 

93-94 

Figure 2.1:  Ridership Statistics on Routes 5, 10 and 15 
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NOTE: The increase in ridership shown in the later months of 1992-93 on the graphs in Figure 
2.1 can partly be explained by the reconfiguration of the Ashland service. A primary change was 
the addition of Route 6 which replaced the intercity loop of Route 10. An interesting side note is 
that by using Route 6 to service the city instead of Route 10, people were forced to make a 
transfer if they were traveling from outside Ashland. 

After compiling the ridership statistics, Southern Oregon State College student ridership was 
adjusted out of the total ridership statistics. SOSC students benefited from a bus fare elimination 
program, through the College Student Pass Program. The removal of the student ridership 
provided a more accurate account of the effects the fare reduction changes had on the general 
public. It is interesting to note that the elimination of student fare saw student ridership rise from 
an average of 12,000 annual trips to a peak of 93,500 in 1995 (RVTD 1994). The ridership of 
SOSC students was factored out by finding the percentage of total students trips made in 
Ashland annually.  This percentage, 15%, was then removed from the yearly ridership for Routes 
5, 6,10 and 15. 

Ridership in the Ashland area increased by over 57,000 from 1991-92 to 1992-93. In reviewing 
the monthly statistics for the three routes, 8 out of 48 months analyzed showed a decrease in 
ridership compared to the previous year. Ridership data on Routes 5, 10 and 15 are included in 
Appendix A of this report. 

The results show that the reduction of fare and increase in service frequency preceded the 
increase in ridership. The results show that transit usage from 1992 to 1995 increased to more 
than 365,000 trips per year, an 81% increase. However, the actual increase due to the fare 
reduction program may be smaller than those numbers suggest, because RVTD also improved 
bus service in Ashland at the same time they implemented the Reduced Fare Project. 

2.4 TRANSIT USER SURVEY 

To gather information on modal splits and other ridership statistics, a survey was conducted in 
the Ashland area in August 1994. The survey questioned 300 Ashland residents about their 
transit habits. SOSC students were excluded from participation in the survey because results 
needed for this report targeted those who would be affected by a fare reduction. A majority of 
the questions asked about “before & after” transit habits of the Ashland residents. These 
questions enabled RVTD to understand the impacts the Reduced Fare Program had on Ashland 
city residents. The survey and its data are included in Appendix B. 

Results of the survey indicate an increase in transit ridership after the implementation of the 
Reduced Fare Program. About 26% of the population report using transit, a figure which 
remained stable from 1993 to 1994. However, comparing transit usage in August 1994 to 
August 1993, showed an increase of 7.3% in the population riding the bus more than once per 
month. Figure 2.2 shows the number of trips reported per month. The results reflect that the 
majority of those surveyed who used transit increased their ridership after the fare was reduced. 
Even with survey information supporting the base assumptions, no conclusive evidence could be 
found that would measure the change in VMT, air quality, or mode split as a whole. The 
information that could provide those answers was never collected and essentially would consist 
of accurate before / after data as well as the natural rate of increase if nothing was done at all. 
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1994 Telephone Survey Results 
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Figure 2.2: Transit Ridership Comparison 

2.5 TRANSPORTATION MODAL SPLITS 

Information on modal splits in the Ashland area was gathered from the August 1994 survey. 
Responses to the survey were received by 76 people who rode the bus. Though it is not known 
how representative this group is of the general ridership, the data was used to analyze modal 
splits in two categories. The first one includes the ways in which mass transit users commute to 
a bus stop. The second reflects the modes of transportation that a mass transit user gives up each 
time he or she rides the bus, such as a bicycle or automobile. 

The modal splits with regard to modes of transportation to a bus stop fell into two categories: 
those who drive and those who walk. Out of the 76 people who use mass transit 8% of them 
drive their car to a bus stop. The remaining 92% of the transit users walked to a bus stop. 
Although the majority of mass transit users walk to a bus stop, the few that drive their car and 
use a park and ride option account for a reduction in VMT’s and SOV’s in the Ashland area. 
Unfortunately, no real conclusion as to the type of reductions could be made, as the study lacked 
accurate trip details for those trips where transit was being used. The survey data indicated that 
people were parking their cars, but it didn’t provide information about where the people were 
going, when, or how often they were using transit. There also remains the question of what the 
natural rate of VMT would have been if the program was not put into place. 
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Transportation to Bus Stop car 
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Figure 2.5: Modal Split to Bus Stop 

The results from the survey for the second modal split show the form of transportation that 
Ashland residents gave up to ride a bus. Out of the 79 transit participants who were surveyed 
13% indicated that they gave up a ride in their automobile to ride the bus. The bicycle was the 
former mode for 11.5%, while 4% said that they gave up a carpool ride in order to ride a bus. 
Some other means of transportation, such as walking, was used by 7.5% of respondents. 

Mode Shift by Transit Users 

bicycle 
11% 

carpool 
4% 

other 
8% 

bus only 
64% 

car 
13% 

Figure 2.6: Modal Shift by Transit Users 

2.6 AIR QUALITY AND ENERGY CONSUMPTION 

Air quality from auto emissions in the Medford/Ashland area is measured through carbon 
monoxide readings. Data from the Department of Environmental Quality (1991, 1992, 1993) 
show the carbon monoxide (CO) levels in the Medford/Ashland area have been diminishing 
when compared to 1991 levels. This could be attributed to implementing control strategies, 
including limits on the availability of parking, traffic flow improvements, vehicle inspection and 
maintenance programs, and the gradual increase of people using alternative modes of 
transportation, such as busing and carpooling.  The DEQ data is included in Appendix C. 

8




How a motor vehicle is operated has an effect on the amount of CO emitted. In stop and go 
driving conditions, CO emissions are high. Emissions are also increased when the outside 
temperature is low. Oregon’s most serious CO problems occur during the winter in urban areas, 
when CO emitted by slow moving traffic is trapped near the ground (DEQ 1992). 

Air quality measurements in southern Oregon are not conducted solely in the Ashland area. 
Thus, accurate measurements of air quality changes for Ashland over the period of the fare 
reduction program were not available. While it is not possible to tell how much the reduction of 
auto emissions in the Medford/Ashland area could be directly attributed to the Reduced Fare 
Project, the increase in ridership might have resulted in a decrease in single occupant vehicle 
trips (SOV’s) and total VMT, two variables that directly relate to traffic congestion and thus, air 
quality.  But the quantitative evidence to actually determine those levels was not collected. 

2.7 TRAFFIC COUNTS 

The study used traffic counts taken over a five year period in the Ashland area, focused on State 
Highways 66 and 99. (The traffic count data can be found in Appendix D). The traffic counting 
process in the Ashland area had limitations which had a direct effect on the traffic count results, 
thus, need to be discussed. RVTD did not make a special request for traffic data, but relied on 
data from road authorities. Traffic counts are completed on a “need to know” basis, making it 
very difficult to compile specific “before and after” data for a complete analysis of the Reduced 
Fare Program impacts. Traffic data was abundant, but was not specifically correlated to the 
project. However, some general observations were made. 

General trends could be seen by summing the traffic data. Results indicated that traffic 
congestion in the study area was not reduced with the implementation of the Reduced Fare 
Project, but in fact, there was an increase. Population growth plays a role in traffic count figures. 
In 1991, there were 17,060 people within the Ashland city limits. By 1993, Ashland’s 
population had increased by 2.25% to 17,445 (SORSI 1994). This increase represents more 
vehicles on the city streets, which adds to the traffic congestion problem that already existed in 
the area. 

Another factor affecting traffic counts was the substantial increase in tourism over the three years 
including the project. Tourism can be measured by in room tax receipts. In the 1990-91 tourism 
season, Southern Oregon room taxes receipts were up 13.1 percent from 1989-90, the largest 
percentage increase in the state (SOVA 1994). Data was not available for the 93-94 season, but 
forecasts predicted that the large influx of tourists would continue. The growth in tourism adds 
vehicles to the local highways, directly impacting the traffic counts. 

Cross elasticity concepts may explain some of the increase in congestion. When looking at the 
cross elasticities of the components of traffic congestion, traffic counts are generally not 
responsive to a transit fare reduction. In other words, a reduction in transit fare does not 
necessarily reflect a reduction in traffic, as the two circumstances are not directly related to each 
other.  A similar situation was seen in Kraft’s “Free Transit Revisited” (1973), in the evaluation 
of the effects of a fare elimination on ridership and traffic in Greece. For peak hour congestion, 
transit service improvements may have a larger impact on commuter travel decisions than transit 
fares, especially where transit travel becomes competitive with drive time and cost. 
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Although the data did not show a reduction in traffic, the Ashland survey indicated that transit 
behavior was affected by the implementation of the Reduce Fare Project. The steady increase in 
ridership since the start of the program indicates that more people are using mass transit as a 
means of commuter travel. Actual numbers are not available due to the lack of data concerning 
trip type and mode type, e.g. was there a mode change involved or was this simply an additional 
transit trip that would not have been made. Although traffic in the area has not decreased, the 
increase in transit ridership possibly represents a reduction in the rate of VMT growth. 

Most of the reduction in VMT growth can be seen in the use of transit for discretionary trips. 
This can be seen by comparing the August 1994 Ashland survey with a May 1992 survey. 
Results indicate that transit trips for social, recreational, personal, business and “other” purposes 
have increased. This increase in transit trips could represent fewer miles of travel by automobile 
on a given day, but due to lack of trip information the number of miles being reduced couldn’t be 
calculated. (Appendix E includes statistical data from the May 1992 Ashland Survey). 
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3.0 CONCLUSIONS 

The Ashland Reduced Fare Project represents a step forward in the evaluation of the effects of a 
transit fare reduction. The project has provided the Ashland area with tools to achieve its long 
term goals. 

A significant amount of data was collected. The literature review summarized in this report 
examined the effects of a change in transit fare had on ridership, travel behavior, traffic, etc. As 
expected, each fare change had different effects on transit ridership. This finding supports the 
theory that commuter transit behavior will determine the response to a fare change. The 
literature review also aided in the development of an economic model, capable of predicting the 
transit demand elasticity for ridership with regard to a fare change, which will allow RVTD to 
predict what effects, if any, a fare or service change will have on ridership. 

The Ashland survey collected information regarding the effects that the Reduced Fare Project 
had on transit ridership and modal splits. While this information represents only those who 
responded to the survey, it provides background to understand the attitudes of the people. 

Transit ridership since the implementation of the Reduced Fare Project continued to increase 
from 1993 to 1994, by over 57,000 trips. This increase includes not only more use by the captive 
ridership, but it also adds to new and increased boardings by sporadic users or prior non riders. 
This information was used for insight on VMT and SOV reduction. 

Modal splits since the project’s implementation shed some light on the transit behavior of the 
public. The results provided information about the alternative modes of transportation that mass 
transit user give up in order to ride the bus, as well as information on the modes used to commute 
to a bus stop. The results provide some information about SOV reduction. 

The Ashland Reduce Fare Project has provided guidance on future steps to measure progress 
toward the goals of the Ashland Comprehensive Plan. In order to provide more accurate results 
on traffic counts, air quality, and energy consumption, further research and the deriving of new 
techniques must be developed. 

3.1 RECOMMENDATIONS FOR FUTURE PROJECTS 

The Ashland Reduced Fare Project tried to measure the economic and environmental effects a 
transit fare reduction has on a community. However, this was the first attempt by RVTD to 
monitor this type of project. Some recommendations for future considerations are essential to 
assure more accurate compiling of statistical data. 

Early preparation is an important factor. It is imperative that traffic counts include a pre- and 
post-measure, ideally, begin 1 to 2 years before and after the implementation of the project. 
Also, the area(s) that are scheduled to be examined should be furnished with their own traffic 
counters. 
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To provide a more accurate account on modal splits, more extensive, statistically valid surveys 
should be conducted. Surveys should be conducted one year before, and one year after the 
project has been implemented. Surveys should continue to inquire about transit ridership habits 
and the effect that a fare or service change has on individuals. 

Time plays an importation role when gathering data on Reduced Fare Projects. In order to be 
prepared with enough accurate data, preparation must begin at least two years before the 
program is implemented and end 1 to 2 years after the program is finished. The more time used 
in preparation and data gathering, the more accurate the results will be. Especially important is 
before / after information regarding trip purpose and trip length for previous auto use for the 
entire population, not just new or existing transit riders. The statistics for the entire population 
need to be collected to determine the natural rate of VMT increase before the program was 
implemented. 

After the fare change has been initiated, there is an expected lag period which reflects a zero to 
small change in ridership. The reason for this occurrence is that it takes time to inform the 
public about the transit fare change. Although captive ridership will be aware of the change 
immediately, those who sporadically or never ride the bus will need time to learn about the new 
fare structure. Effective marketing techniques will could help inform the public of a reduced fare 
or other transit changes. 

In order to fully understand what effect, if any, a fare change will have on ridership, it is 
important to understand the travel behavior of the public. For example, if the public is more 
concerned about commuting time to work or appointments, a transit fare change will be less 
elastic. At the same time, more discretionary trips may take place, where time is less a factor. 
This was seen in Ashland. Service improvements may have a larger impact on commuter travel, 
especially where transit travel is competitive with drive time and cost. 
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