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What is the Programs Guide? 

The Mosaic Programs Guide is designed to provide information on a variety of beneficial 
programs that jurisdictions may want to include in the bundles of transportation actions they 
are considering. The programs are transportation actions that can help meet the goals of the 
nine Mosaic categories of transportation system performance—access, equity, mobility, quality 
of life, safety, environmental quality, and economic vitality—but that would not typically be 
included in a capital improvement plan. The programs are designed to help achieve those goals 
through an emphasis on vehicular demand and operations rather than capital investments, and 
to complement actions and investments that emphasize roadway supply and capacity. 

What's included in the Programs Guide? 

The Programs Guide includes 20 programs in 6 subject areas, including: 

 Pricing Programs
 Bicycle and Pedestrian Programs
 Transit Programs
 Travel Demand Management Programs
 Land Use Programs
 Operations/Intelligent Transportation System (ITS) Programs

There is a program description sheet for each program that provides information on what the 
program is, where it is being used, how it relates to the Mosaic categories of transportation 
system performance, what is known about the benefits and costs of the program, and what 
resources for implementation are available. Individual case studies on program effectiveness, 
frequently from the Pacific Northwest, are also included. The program description sheets aid in 
identifying and implementing the mix of programs best suited to a community’s needs. 

How was the Programs Guide developed? 

As a starting point for assessing the benefits and costs of implementing programs in Oregon, 
the Mosaic Programs Guide was developed using the best available research. It was also 
designed to align with Oregon’s Transportation and Land Use Greenhouse Gas (GHG) Reduction 
Toolkit (Toolkit) so that similar programs and their GHG reduction findings are defined 
consistently. The programs currently included in the Programs Guide are those that can be 
implemented at the local (rather than the state) or regional levels. While program effectiveness 
findings are reported in the literature using various units, findings are presented in terms of the 
relevant Mosaic specific indicators, wherever possible. 

https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx
https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx
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How does the Programs Guide work with Mosaic? 
 

The 20 programs described and included in the Mosaic Programs Guide are widely considered to be 
beneficial and are frequently implemented by jurisdictions as part of travel demand management 
efforts. The Mosaic Programs Guide contains a summary of knowledge regarding the costs and 
benefits of these programs, with particular attention to impacts relating to Mosaic indicators. Users 
can choose to incorporate these programs into their bundles, as appropriate.  

 
Application of and experiences with the programs vary widely. For 11 of the 20 programs detailed in 
the Programs Guide, benefit and cost information is built into the Mosaic tool. (Groups 1 and 2, 
below). The other 9 programs (Groups 3 and 4, below) are considered beneficial, but the benefits 
and costs are not yet estimated in the actual Mosaic tool.   
 

Group 1: Both Benefit and Cost Values are Included in the Mosaic Tool 

The programs in this group are built into the Mosaic tool on the Programs Worksheet. Benefits and 
costs are automatically calculated by the tool based on user input. 

Group 2: Benefit Values are Included in the Mosaic Tool but Costs Must Be Entered Manually 

The benefits of programs in this group are built into the Mosaic tool; however, cost information 
needs to be entered manually based on local estimates.  

Group 3: Benefits and Costs are Best Estimated with Local Models 

The Mosaic tool does not have these programs built into the tool, but the benefits and costs of the 
programs in this group may be estimated by local travel models. The resulting data is then uploaded 
into Mosaic as part of the travel model outputs. 

Group 4: Programs are Beneficial but Not Included in the Mosaic Tool (Version 2.0)  

A few programs are not capable of measurement within Mosaic at this time, but are included in the 
Programs Guide. For these, it is expected that cost/benefit information will become more available 
and more refined over time, enabling estimation of benefits and costs within the Mosaic tool. In the 
meantime, the Programs Guide includes programs like bike sharing, Safe Routes to School, and real-
time transit information systems – even though they cannot yet be measured by Mosaic – because 
they are believed to help advance outcomes consistent with the Mosaic categories.   

 
The programs included in each group are provided below. 
 

Program Incorporation into Mosaic 

Program Name 
Group 

1 
Group 

2 
Group 

3 
Group 

4 

Parking Demand Management and Pricing  X   

Value Pricing   X  
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Program Incorporation into Mosaic 

Program Name 
Group 

1 
Group 

2 
Group 

3 
Group 

4 

Bike Sharing Program    X 

Bike Parking Programs X    

Safe Routes to School    X 

Decrease or Eliminate Transit Fares  X   

Increase Transit Service X    

Transit Priority Treatments   X  

Real-Time Transit Information Systems    X 

Demand Responsive Transit Service     X 

Carsharing X    

Employer-Based TDM programs  X   

Trip Reduction Ordinances/Transportation Management 
Associations 

 X   

Individualized Marketing Programs X    

Education and Outreach Campaigns  X   

Ridesharing X    

Land Use Strategies  X   

Traffic Management Strategies   X  

High Occupancy Vehicle lanes   X  

Wayfinding and Signage    X 

 
 

When one or more of the programs are included in a bundle of transportation actions, the 
information is used to inform the Mosaic output summary tables. 
 

How to use the Programs Guide 
 
Information on how to use the Programs Guide and the corresponding tabs in the Mosaic tool 
can be found in the Mosaic users guide. Note that users will only need to add those programs 
that are not already represented in the travel demand model data that is uploaded into the tool. 
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Which Mosaic Categories 

does the program 

support? 

Value Pricing 

What is it? 
Value pricing (also called road pricing or congestion pricing) refers to 
charging motorists a fee that varies with the level of congestion. Value 
pricing is different from tolling in that it is used to manage congestion 
or demand, while tolling is used to generate revenue to repay a bond 
or debt (though tolls may include a value pricing component). Value 
pricing reflects the idea that pricing roadways directly benefits 
motorists through reduced congestion, reduced wear and tear on 
vehicles, and improved travel time reliability. There are four main 
types of value pricing strategies:1 

 Variable priced lanes: This type of pricing involves variable tolls
on separated lanes within a highway, such as express toll lanes or high occupancy toll (HOT) lanes.
During congested periods, drivers can opt to use the priced lanes for a fee (or for free for HOT lanes
if minimum vehicle occupancy requirements are met).

 Variable tolls on entire roadways: With this type of pricing, flat toll rates on existing roads or
bridges are changed to a variable toll schedule so that the toll is higher during peak travel hours
and lower during off-peak hours. This encourages motorists to use the roadway during less
congested periods, and allows traffic to flow more freely during peak times.

 Cordon Pricing: Cordon pricing involves charging a fee to enter or drive within a congested area,

usually a city center.

 Area-wide Pricing: Area-wide pricing refers to per-mile charges, which may vary by level of
congestion, on all roads within an area.

Electronic payment and pricing applications, particularly variable tolling and congestion pricing, are key 
elements of the U.S. Department of Transportation (USDOT) Tolling and Pricing Program.  

What are the benefits? 

 Economic Vitality: Reduces traffic congestion, which provides positive economic impacts in the
form of improved freight travel time and reliability and increased access to employment centers.

 Funding/Financing: Generates operating revenues for local transportation or other infrastructure
improvements, which can help create jobs.

 Mobility: Encourages spatial and temporal shifts in demand to less congested routes, modes, and
travel periods. This helps ensure free-flow travel conditions, reduces congestion, and improves
travel time reliability (for transit and/or autos).

1
 Federal Highway Administration. Congestion Pricing: A Primer. https://ops.fhwa.dot.gov/publications/congestionpricing/sec2.htm. 

https://ops.fhwa.dot.gov/publications/congestionpricing/sec2.htm
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 Environmental: Reduces the emission of criteria air pollutants and greenhouse gas emissions
(GHGs) that are harmful to the environment and human health by supporting more fuel-efficient
travel speeds and potentially encouraging shifts to more sustainable transportation modes.

Where is it being used? 

Value pricing is becoming more common as public agencies look for 
more efficient and cost-effective ways of utilizing existing roadway 
capacity. Examples on the west coast include: 5   

 SR 520 Floating Bridge, King County, WA

 SR 167 HOT Lanes, King County, WA

 I-580/I-680 Express Lanes, Alameda County, CA

 I-15 Express Lanes, San Diego, CA

 I-10 and I-110 Express Lanes, Los Angeles, CA

How effective is it? 
A broad literature review of value pricing programs in the U.S. and 
around the world conducted by the Federal Highway Administration 
(FHWA) in 2008 concluded that the introduction of pricing results in 
vehicle trip reductions ranging from 7% to 30%, depending on the 
pricing and breadth of the strategy. The highest values represented 
comprehensive city core area pricing systems (rather than narrow 
corridors) that were introduced with simultaneous increases in transit 
service and shared-ride alternatives.6 

Additionally, according to the OSTI Greenhouse Gas Toolkit, congestion 
pricing could result in a 0.5% to 1.6% reduction in total transportation 
sector baseline GHG emissions in 2030, and cordon or area pricing could 
result in a 0.1% to 18.6% reduction in total transportation  
sector baseline GHG emissions in 2030, depending on the intensity 
 of implementation.7 

Variable Pricing for Lanes and Roadways 
According to a 2012 United States Government Accountability Office (GAO) study, evaluations of 14 
value pricing projects in the U.S. have generally resulted in reduced congestion, although other results 
are mixed. Overall, findings show that HOT lane projects reduce congestion, increase vehicle 

2

3
 https://www.wsdot.wa.gov/. 
 https://www.wsdot.wa.gov/Tolling/SR167HotLanes/default.htm. 

4https://www.alamedactc.org/files/managed/Document/8206/I_680_Southbound_Express_Lane.jpg . 
5

6

7

 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, that information is not always available. 
 Federal Highway Administration. Examining the Speed-Flow-Delay Paradox in the Washington, DC Region: Potential Impacts of Reduced 
Traffic on Congestion Delay and Potential for Reductions in Discretionary Travel during Peak Periods: Final Report. “Chapter 4. 
Effectiveness of Congestion Pricing Strategies: Literature Review Key Findings.” 2008. 
https://ops.fhwa.dot.gov/publications/fhwahop09017/018_section_4.htm 

 Oregon Greenhouse Gas Toolkit Report. https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx. 

SR 520 Floating Bridge, WA
2 

SR 167 HOT Lanes, WA
3 

I-680 Express Lanes

Alameda County, CA
4
 

https://www.wsdot.wa.gov/Tolling/520/default.htm
https://www.wsdot.wa.gov/Tolling/SR167HotLanes/default.htm
https://www.alamedactc.org/580express
https://511sd.com/fastrak511sd/FasTrakHome
https://www.metro.net/projects/expresslanes/
https://www.wsdot.wa.gov/
https://www.wsdot.wa.gov/Tolling/SR167HotLanes/default.htm
https://www.alamedactc.org/files/managed/Document/8206/I_680_Southbound_Express_Lane.jpg
http://ops.fhwa.dot.gov/publications/fhwahop09017/018_section_4.htm
https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx
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throughput, and generally increase speeds and decrease travel times in both priced HOT lanes and 
un-priced general purpose lanes. Specific project examples are described below: 8 

 The SR 167 HOT Lanes Pilot Project in Washington improved peak-period, peak-direction vehicle
speeds in both the general purpose and HOT lanes for the years 2007 and 2009, even as traffic
volumes increased. Specifically, average vehicle speeds increased 21% (from 40.5 to 49.3 miles per
hour [mph]) in the general purpose lanes (in conjunction with an 11% increase in traffic volumes)
and average vehicle speeds in the HOT lanes increased by 6% (from 57 to 61 mph), in conjunction
with a 4% increase in northbound traffic volumes.9

 On I-15 in San Diego, drivers in the HOT lanes reportedly saved up to 20 minutes more than drivers
in adjacent un-priced lanes during the most congested times. On I-95 in Miami, drivers have
reportedly saved about 14 minutes in the HOT lanes and 11 minutes in the adjacent un-priced lanes
per trip.10

 According to a 2006 evaluation of the I-394 project in Minneapolis, vehicle throughput in the HOT
lanes increased by 9% to 13% and by 5% in the adjacent un-priced lanes after the lanes opened.
A 2000 evaluation of the SR 91 project in Orange County estimated that vehicle throughput
increased 21% on the entire roadway. 11

 A bridge toll demonstration in Lee County, Florida, included a 50% discount in the hours directly
before and after the main peak period (shoulders of the peak) to induce shifts in travel patterns
away from the main peak hours. The discount was attributed to a 7% reduction in AM peak hour
traffic. In 2001, the Port Authority of New York and New Jersey instituted off-peak savings of 20%
for drivers crossing the Hudson River, with early results producing peak-hour volume reductions
close to 20%.12

 Of seven variable pricing projects that assessed impacts on transit ridership, only one project (I-95
in Miami) was found to result in an increase in transit ridership. Between 2008 and 2010, the
average weekday ridership on the I-95 express bus in Miami increased by 57%, from about 1,800
riders in 2008 to more than 2,800 in 2010. About 38% of these riders reported that they used to
drive alone.13

 Three projects (SR 91 in Orange County, I-394 in Minneapolis, and SR 167 in Seattle) assessed
equity impacts on low-income drivers. Results indicated that drivers of all incomes use the HOT
lanes, with high-income drivers using them more often than low-income drivers.

 Evaluations of three HOT lane projects (I-15 in San Diego, SR 91 in Orange County, and I-394 in
Minneapolis) and one peak-period pricing project—the New Jersey Turnpike—assessed the impacts
of pricing on air quality. Minimal air quality improvements were reported on I-15, I-394, and the
New Jersey Turnpike, and no effects were found for SR 91.

8
 United States Government Accountability Office. Traffic Congestion: Road Pricing Can Help Reduce Congestion, But Equity Concerns May 

Grow. 2012. https://www.gao.gov/assets/590/587833.pdf. 
9
 Washington State Department of Transportation. SR 167 HOT Lanes Pilot Project Performance Update. 2010. 
https://www.wsdot.wa.gov/Tolling/SR167HotLanes/publications.htm.
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11

12

13

 United States Government Accountability Office. Traffic Congestion: Road Pricing Can Help Reduce Congestion. 2012.  
 United States Government Accountability Office. Traffic Congestion: Road Pricing Can Help Reduce Congestion. 2012.  
 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 14: Traveler Response to Transportation System Changes: 
Road Value Pricing.” 2003. p. 14-5. https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c14.pdf
 United States Government Accountability Office. Traffic Congestion: Road Pricing Can Help Reduce Congestion. 2012. 

https://www.gao.gov/assets/590/587833.pdf
https://www.wsdot.wa.gov/Tolling/SR167HotLanes/publications.htm
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c14.pdf
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Cordon and Area Pricing 
While no area-wide projects are in place in the U.S, the state of Oregon is currently testing a pricing 
scheme involving per-mile charges, which may be considered as a replacement for fuel taxes in the 
future. A value pricing component is also being tested, with higher charges during congested periods 
on high traffic road segments.14  

In Norway, several cordon toll programs have been in operation over the last few decades. The first of 
these “toll rings” was established in 1986 in Bergen (population: 300,000). The idea subsequently 
spread to Oslo (Norway’s capital - population 700,000) in 1990, and to Trondheim (Norway’s third 
largest city - population 140,000) in 1991. The programs charge drivers of autos between $0.80 to 
$1.75 during workday hours to cross a ring around central areas and have been able to reduce traffic 
by 5% to 10% through modal shifts away from single-occupancy vehicles (SOV) and temporal shifts 
away from peak congestion periods.15  

How much does it cost to implement? 
The costs to develop and maintain value pricing and HOT lane schemes depend on the size, scope, and 
purpose of the program. The costs to convert HOV lanes to HOT lanes as part of congestion projects 
conducted in three metropolitan areas ranged from $9 to $17 million (M):16 

 Denver, Colorado (2005): The Downtown Express HOT lanes project cost $9M to implement and
included a two-lane barrier-separated reversible facility in the median of a 2-mile section of I-25
and US 36.

 Minneapolis, Minnesota (2005): It cost $13M to implement the conversion of HOV lanes that
extended from Highway 101 to I-94 to dynamically-priced HOT lanes. The project included a 3-mile
section that had two reversible lanes separated by a barrier from general purpose traffic and an 8-
mile section that had one lane in each direction separated from general purpose traffic by double-
white stripes.

 Seattle, Washington (2008): In Puget Sound, an HOV to HOT conversion project cost $17M to
implement and included 9 miles along SR 167 that extended from 15th Street in Auburn to I-405 in
Renton. As of January 2010, the average monthly operating costs for the SR 167 HOT lanes was
$97,600 (which included monitoring, maintenance, enforcement, transaction processing,
emergency response, a customer service center, TMC operations, and tolling operations). From
May through November 2009, the SR 167 lanes generated an average monthly gross revenue of
$32,740.17 Within 12 years, the net annual toll revenue is expected to have recouped the
preliminary capital costs of the conversion.18

The cost estimate for the cordon pricing program in Oslo, Norway, is shown below: 19 

14

15

16 

17

18

19

 Federal Highway Administration. Congestion Pricing: A Primer.  
 TCRP Report 95. “Chapter 14: Road Value Pricing.” 2003. p. 14-11 
Federal Highway Administration. Intelligent Transportation Systems Benefits, Costs, Deployment, and Lessons Learned Desk Reference: 
2011 Update. 2011. p. 135. 

https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf  
Washington State Department of Transportation. SR 167 HOT Lanes Pilot Project Performance Update. 2010. 
 Federal Highway Administration. Intelligent Transportation Systems Benefits, Costs, Deployment, and Lessons Learned. 2011. p. 135.  

Federal Highway Administration. Intelligent Transportation Systems Benefits, Costs, Deployment, and Lessons Learned. 2011. p. 140. 

https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf
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 Oslo, Norway (1990): implementation: $40 M; annual operations and maintenance: $23.3 M.

Implementation resources 
The following resources may be helpful for jurisdictions wishing to explore the implementation 
of value pricing: 

 Congestion Pricing, Federal Highway Administration

 Road Pricing Overview, Federal Highway Administration

 Tolling and Pricing Program, Federal Highway Administration:

 Road Pricing TDM Encyclopedia, Victoria Transport Policy Institute:

 Road Pricing Can Help Reduce Congestion But Equity Concerns May Grow, U.S. Government
Accountability Office 

https://ops.fhwa.dot.gov/publications/congestionpricing/index.htm
https://www.fhwa.dot.gov/ipd/tolling_and_pricing/defined/
https://www.fhwa.dot.gov/ipd/tolling_and_pricing/defined/
https://www.vtpi.org/tdm/tdm35.htm
https://www.gao.gov/assets/590/587833.pdf
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Which Mosaic 

Categories does the 

program support? 

Parking Demand Management and Pricing 

What is it? 
Parking demand management strategies include a number of policies 
and programs designed to reduce parking demand, preserve parking for 
certain trip types and users, and promote a shift from single occupant 
vehicle (SOV) trips to transit, pedestrian, and bicycling trips. Parking 
demand management includes both parking pricing and supply-side 
strategies. Parking pricing involves charging a fee for parking, whereas 
parking supply strategies involve restricting the supply of available 
parking to achieve a desired outcome. Example programs for each 
strategy type are described below. 

Pricing Parking 

 Introducing or raising parking fees in areas of high parking demand
such as a central business district (CBD), employment areas, and
retail centers

 Introducing or raising parking fees during times of high parking
demand (flat-rate premiums during peak hours or dynamic,
performance-based pricing responsive to real-time
occupancy levels)

 Designing parking fees to discourage long-term parking and
promote parking turnover (to prioritize parking for shopping
district customers rather than employees)

 Implementing a downtown employee parking payroll tax

 Unbundling (requiring the separate pricing of residential parking
from the rent or sale price of a home or building)

Parking Supply 

 Parking maximums and area supply management

 Residential parking permit programs

 Parking time limits (2-hour maximum parking)

 Shared parking strategies

 Preferential parking for carpools/vanpools or alternatively fueled vehicles

Both pricing and supply strategies have been used by local jurisdictions to manage parking demand, 
intensify land uses, and create an incentive for travel by more sustainable transportation modes. 

1

2
 Photo courtesy of CH2M HILL. 
 http://olympiawa.gov/. 

Residential Permit Zone, Salem, OR
1 

Downtown Employee Parking Zone 
Olympia, WA

2

http://media.oregonlive.com/portland_impact/photo/10569627-large.jpg
http://olympiawa.gov/
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Parking price and availability is of significant importance to travelers making travel decisions and can 
affect such diverse decisions as mode choice, trip destination choice, and trip frequency.3 

What are the benefits? 

 Funding/Financing: Generates operating revenues for local transportation or other
infrastructure improvements.

 Mobility: Encourages turnover of parking spaces in areas with high parking demand, improving
travel time reliability for drivers. Also encourages mode shift to transit (where available), cycling, or
walking which can help reduce congestion and vehicle miles traveled (VMT).

 Environmental: Reduces the emission of criteria air pollutants and greenhouse gas emissions
(GHGs) that are harmful to the environment and human health by encouraging shifts to more
sustainable transportation modes.

Where is it being used? 
Parking pricing is widespread in cities internationally and throughout the United 
States. Examples on the Pacific coast include: 5 

 Portland, OR

 Eugene, OR

 Olympia, WA

 San Francisco, CA (largest performance parking program in the world)

How effective is it? 
The following are findings related to the effectiveness of parking demand management strategies:  

 For every 1% increase in parking price, parking demand will typically decrease by 0.1% to 0.6%
(with 0.3% being the most frequently cited value).6

 In general, the user cost of parking has a larger impact on SOV mode share, than the available
supply or allowed time limit of parking. A highly-correlated inverse relationship (r = -0.88) exists
between increasing on-street meter charges and decreasing SOV use, with similar effects observed
for off-street parking monthly rates and daily charges.7, 8

3
 TCRP Report 95. Chapter 18: Traveler Response to Transportation System Changes: Parking Management and Supply. 2003. p. 18-2. 

http://www.trb.org/Publications/Blurbs/153345.aspx. 
4

5

6

7

8

 Photo courtesy of CH2M HILL. 
 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, that information was not always available. 
 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 13: Traveler Response to Transportation System Changes: Parking 
Pricing and Fees.”  2004. p. 13-4 https://www.trb.org/Publications/Blurbs/155505.aspx 
 TCRP Report 95. “Chapter 18: Parking Management and Supply.” 2003. p. 18-30.  
 Correlation coefficients — indicated by the symbol “r” — are measures of the strength of relationship between two variables, and 
should not be construed as elasticities. They range from 0 to 1 or -1. The closer to 1 or -1, the stronger the relationship, which is inverse 
if the “r” is negative. 

Metered parking, Downtown 
Salem, OR

4 

https://www.portlandoregon.gov/transportation/34782
http://www.eugene-or.gov/index.aspx?NID=776
https://www.eugene-or.gov/776/Parking---Epark
http://olympiawa.gov/city-services/parking.aspx
http://sfpark.org/
https://www.trb.org/Publications/Blurbs/153345.aspx
http://media.oregonlive.com/portland_impact/photo/10569627-large.jpg
https://www.trb.org/Publications/Blurbs/155505.aspx
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 The relationship of decreasing on-street parking supply and time limits to decreasing SOV mode
share is generally more modest. SOV use increases with the number of on-street parking spaces per
1,000 central business district (CBD) employees (r = 0.23), though the effect is not as strong for
off-street parking supply (r = 0.40). Additionally, where the maximum time limit for on-street
parking is less restrictive, SOV use is higher (r = 0.20).9

 According to the OSTI Greenhouse Gas Toolkit, parking pricing could result in a 0.8% to 1.8%
reduction in total transportation sector baseline GHG emissions in 2030, depending on the pricing
level. Because the reduction in greenhouse gases would be derived entirely from a decrease in
VMT, a 1:1 ratio of percent GHG reduction to percent VMT reduction can be assumed.10

 Overall, parking prices are most effective at reducing parking demand when the changes primarily
affect commuters or lower-income populations, and when high-quality transit alternatives to SOV
use are available in conjunction with supportive land-use patterns.11 The equity issue that emerges
from this finding (i.e., that lower-income populations are more sensitive to price changes) is
common to all pricing programs and should be carefully considered prior to implementation.
Strategies to reinvest revenues in the communities affected may help to alleviate concerns.

 Parking price increases directed at commuter parking (off-street parking fee surcharges or on-
street parking fees for non-residents in residential areas) in the range of $1.00 to $2.00 per day,
have been found to reduce long-term parking by approximately 20% to 50%.12

 In a study by Donald Shoup, 30% of the drivers of cars in 16 congested downtown traffic areas
(1927 to 2001) were found to be cruising for parking, which can cause increased congestion and air
pollution. The study recommends setting fair market prices for curbside parking to
eliminate cruising.13

 A smart parking system outside San Francisco, California, allowed drivers to reserve parking spaces
at a BART transit station, either pre-trip or en route, with space availability displayed on roadside
dynamic message signs. Surveys showed that the enhancements led to a sizable increase in transit
mode share (5.5 more transit commutes per month), a decrease in average commute time (an
average of 5% for a 50-minute commute), and a reduction in total vehicle miles traveled per
participant of 9.7 miles per month.14

9
 TCRP Report 95. “Chapter 18: Traveler Response to Transportation System Changes: Parking Management and Supply.” 2003. p. 18-30. 

10
 While GHG reductions are different than VMT reductions, a 1:1 ratio of percentage of GHG reduction to percentage of VMT reduction 
is assumed for the programs that derive GHG reductions entirely from reducing VMT (such as parking pricing). This assumption is 
consistent with assumptions in the OSTI GHG Toolkit source document, Moving Cooler. Appendix B. p. B-7. 

11
 TCRP Report 95. “Chapter 13: Parking Pricing and Fees.” 2003. p. 4-5. 

12
 TCRP Report 95. “Chapter 13: Parking Pricing and Fees.” 2003. p. 13-5. 

13
 Shoup, D. “Cruising for Parking.” Transport Policy. Volume 13. 2006. pp. 479 - 486. http://shoup.bol.ucla.edu/Cruising.pdf 

14
 Federal Highway Administration. Intelligent Transportation Systems Benefits, Costs, Deployment and Lessons Learned. 2011. p. 30. 
https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf. 

http://shoup.bol.ucla.edu/Cruising.pdf
https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf
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How much does it cost to implement? 
The expenses to operate a parking program include capital or up-front planning and implementation 
costs, ongoing administrative and operating costs, and enforcement costs, where applicable. Because 
parking demand is only somewhat decreased in response to price increases, parking fees are generally 
met with an increase in total revenue, though less than proportionate to the fee change.15 If parking 
demand management programs result in travel behavior changes that address broader policy 
objectives, such as VMT reduction (and correspondingly, traffic congestion or air pollution), the 
benefits will enhance the cost effectiveness of the program.16 

More elaborate parking pricing programs may require greater economies of scale to operate without 
subsidies. In Oakland, California, operating revenue earned in a smart parking system at BART stations 
was found to be insufficient to recover total system costs unless the scale of the deployment was much 
larger (greater than 50 spaces per station). Included in the total capital cost of $205,000 to implement 
the system were two roadside dynamic messaging signs, an integrated web-based reservation system, 
and interactive voice response support.17 

Implementation resources 
The following resources can assist jurisdictions that wish to implement parking demand 
management programs:  

 Parking Management Comprehensive Implementation Guide – Victoria Transport Policy Institute

(2012) 

 Parking Pricing Implementation Guidelines - Victoria Transport Policy Institute (2011)

 Contemporary Approaches to Parking Pricing: A Primer – Federal Highway Administration (2012)

 Dynamic Parking Pricing Manual, Florida Department of Transportation (2001)

15

16

17

 TCRP Report 95. “Chapter 13: Parking Pricing and Fees.” 2003. p. 13-5. 
 TCRP Report 95. “Chapter 13: Parking Pricing and Fees.”  p. 13-36. 
 Federal Highway Administration. Intelligent Transportation Systems Benefits, Costs, Deployment and Lessons Learned. 2011. p. 
22. https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf

https://www.vtpi.org/park_man_comp.pdf
https://www.vtpi.org/parkpricing.pdf
https://ops.fhwa.dot.gov/publications/fhwahop12026/sec_4.htm
https://www.itskr.its.dot.gov/its/benecost.nsf/files/BCLLDepl2011Update/$File/Ben_Cost_Less_Depl_2011%20Update.pdf
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Which General Indicators 

does the program 

support? 

Bike Sharing 

What is it? 

Bike sharing programs typically include a fleet of bicycles strategically 
placed throughout a city that are available for short-term rental. 
Programs usually involve distinctive and recognizable bicycles; docking 
stations; and an information technology (IT) system to facilitate 
reservations, pick up and drop off, and location tracking. Membership 
fees and usage fees are typically modest and available in various time 
increments (e.g., daily, weekly, or annually). Many bike share programs 
also offer members brief rental periods for free (e.g., 30 minutes), after 
which they are charged a usage fee based on the length of the rental. 

What are the benefits? 
 Mobility: Helps increase bicycle mode share and reduce auto traffic.

 Accessibility: Increases travel options available to travelers for short
and medium distance trips.

 Quality of Life: Facilitates the use of active transportation modes and
makes it easier to get exercise while also meeting travel needs.

 Equity: Increases the travel options available to lower-income
residents by providing access to a bicycle without the expense of
purchase and repair.

Where is it being used? 
There are bike sharing programs in cities throughout the U.S. and around 
the world. Examples of programs in the U.S. include: 

4 

 Nice Ride in Minneapolis, Minnesota

 Capital Bikeshare in Washington, DC
 Hubway in Boston, Massachusetts

 Citi Bike in New York City

 B-cycle, a bikeshare company that has programs in  Denver, Colorado;
Broward, Florida;  Boulder, Colorado; Chicago, Illinois; Des Moines,
Iowa; Kailua, Hawaii; Houston, Texas; Kansas City, Missouri; Madison,
Wisconsin; Omaha, Nebraska; San Antonio, Texas; and Spartanburg,
South Carolina

1

2

3

4

 Photo courtesy of CH2M HILL 

 https://ddot.dc.gov/capitalbikeshare 

 https://www.pedbikeimages.org/pubdetail.cfm?picid=1968/ Greg Griffin, AICP. 
 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, that was not always available. 

Bicing, Barcelona, Spain
1
 

Capital Bikeshare, Washington, DC
2 

B-cycle Station, San Antonio, TX
3
 

https://www.niceridemn.org/
https://www.capitalbikeshare.com/
https://www.thehubway.com/
https://www.citibikenyc.com/
https://www.bcycle.com/
https://ddot.dc.gov/capitalbikeshare
https://www.pedbikeimages.org/pubdetail.cfm?picid=1968/
http://www.google.com/imgres?hl=en&safe=active&tbo=d&rls=com.microsoft:en-us:IE-SearchBox&biw=1525&bih=628&tbm=isch&tbnid=l5bzKggsn_7ybM:&imgrefurl=http://ddot.dc.gov/DC/DDOT/On+Your+Street/Bicycles+and+Pedestrians/Bicycles/Bicycle+Sharing&docid=FxJSqbVfBTD01M&imgurl=http://ddot.dc.gov/DC/DDOT/Image%20Files/bikesharing.jpg&w=418&h=268&ei=SyOnUPS4JOef2QXu0IGQCw&zoom=1&iact=hc&vpx=2&vpy=155&dur=2293&hovh=180&hovw=280&tx=132&ty=48&sig=110145267630588840581&page=1&tbnh=133&tbnw=182&start=0&ndsp=24&ved=1t:429,r:0,s:0,i:72
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How effective is it? 
Though still a relatively new phenomenon, bike share programs have been facilitated by the advent of 
information technology. As such, empirical data on the range of effectiveness of bike share programs 
are still emerging. These are some of the reported benefits of some recently launched programs: 

 Major, comprehensive European programs report increases in cycling ranging from 44% (Lyon,
France - first year) to 70% (Paris, France), and even tripling where initial shares were small
(Barcelona, Spain - first year).5

 In the U.S., users of Minneapolis’ Nice Ride Bicycle Share Program reported 23% of their bike share
trips would have otherwise been made by car. In Denver, users of the B-cycle bike share program
reported that 43% of their trips using bike share replaced car trips.6

 Other benefits include reduction in traffic and the creation of jobs. In Paris, it was reported that the
Velib bike share program reduced traffic by 5% in the first year. In Montreal, the launch of the Bixi
bicycle share program was connected to 400 jobs.7

 Public health and environmental benefits are also evident. A study of Barcelona residents using the
Bicing bicycle share program found that the increased risk from road traffic incidents and increased
exposure to air pollution was offset substantially by the health benefits of increased physical
activity (12.28 annual deaths were avoided, on average, when compared with car users).
Additionally, as a result of journeys by Bicing, annual carbon dioxide emissions were also reduced
by 9,062 metric tons.8

How much does it cost to implement? 

The costs associated with bike share systems typically involve capital and operating expenditures. 
Capital expenditures include bikes and stations, IT systems to operate equipment, member access 
cards (if necessary), purchase of maintenance and distribution vehicles, and installation. Capital costs 
range from $3,000 to $4,400 per bicycle. Operating costs typically include maintenance, distribution, 
staff, insurance, office space, storage facilities, website hosting and maintenance, and electricity (if 
necessary). Average annual operating costs are about $1,600 per bicycle.9 

Most bike share systems are not financially self sustaining, so it is common for a public agency to 
implement a bike share system with an operating partner. Funding for public bicycle systems typically 
comes from a combination of advertisements, user fees, and public government support; and systems 
often operate as public-private partnerships.10 

5
 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” July 2012. 
http://www.trb.org/Publications/Blurbs/167122.aspx. 

6

7

8

9

 On Bike Share Inc. Bikeshare Implementation Strategies: A Comparative Guide. 2012. 
http://www.onbikeshare.com/PDF/Bike%20Share%20Implementation%20Strategies.pdf. 
 On Bike Share Inc. Bikeshare Implementation Strategies. 2012. 
 Rojas-Rueda, D., A. de Nazelle, M. Tainio, and M. Nieuwenhuijsen. 2011.”The Health Risks and Benefits of Cycling in Urban 
Environments Compared with Car Use: Health Impact Assessment Study.” British Medical Journal. Volume 343. 
https://www.bmj.com/content/2/3946/S125. 
 DeMaio, P. 2009. “Bike-sharing: History, Impacts, Models of Provision, and Future.” Tampa, FL. Center for Urban Transportation 
Research.  Journal of Public Transportation. Vol. 12, No.4. https://www.nctr.usf.edu/jpt/pdf/JPT12-4.pdf. 

10
 Alta Planning + Design. Bikesharing/Public Bikes – An Overview of Programs, Vendors, and Technologies. 

http://www.onbikeshare.com/PDF/Bike%20Share%20Implementation%20Strategies.pdf
https://www.bmj.com/content/2/3946/S125
https://www.nctr.usf.edu/jpt/pdf/JPT12-4.pdf
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Implementation resources 
These are some additional resources for jurisdictions considering bike share programs: 

 Bike Sharing in the United States: State of the Practice and Guide to Implementation – The
Pedestrian and Bicycle Information Center, 2012 

 Bikesharing/Public Bikes – An overview of programs, vendors, and technologies – Alta Planning 
+Design

 Bikeshare Implementation Strategies: A Comparative Guide – On Bike Share Inc., 2012

http://www.pedbikeinfo.org/pdf/Programs_Promote_bikeshareintheus.pdf
http://www.onbikeshare.com/PDF/Bike%20Share%20Implementation%20Strategies.pdf
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Which Mosaic Categories 

does the program support? 

 

Bike Parking 

What is it? 
The provision of bicycle parking at key destinations (commercial, 
transit stations, employment centers) can vastly improve the 
convenience and reliability of bicycling as a travel mode. Bicycle 
parking includes both short-term and long-term bicycle parking 
solutions. Some examples include: 

 Staple racks (for short-term parking on the sidewalk) 

 Bicycle corrals (for short-term parking adjacent to commercial 
destinations with high demand)  

 Bicycle lockers (for long-term parking at transit stations) 

 High capacity secure bike locker facilities (at transit stations and/or 
commercial buildings with high demand)  

 
Bicycle parking can also serve as an important first-mile / last-mile 
solution for accessing transit stations, similar to the role of bikesharing. 
The provision of bicycle parking at transit stations helps expand the 
catchment area of transit stations well beyond the range of walking, 
and comes at a lower cost than providing neighborhood feeder buses 
and park and ride facilities for cars.4  
 
Bicycle parking requirements are also becoming more commonplace in 
cities across North America as a strategy to increase public bike parking 
supply. Requirements range from requiring a certain amount of bicycle 
parking in relation to car parking or requiring a minimum number of 
spaces per residential unit or square feet of commercial space. Some 
cities also include requirements or incentives to provide lockers and 
showers at workplaces.5 These provisions help reduce barriers to using 
bicycles for commuting and other utilitarian  
trip purposes. 

  

                                                           
1
 Photo courtesy of CH2M HILL. 

2
 Photo courtesy of CH2M HILL. 

3
 Photo courtesy of CH2M HILL. 

4
 Pucher, J., R. Buehler, and M. Seinen. “Bicycling renaissance in North America? An update and re-appraisal of cycling trends and 
policies.” Transportation Research Part A. 45. 2011. p. 467. http://policy.rutgers.edu/faculty/pucher/TRA960_01April2011.pdf. 

5
 Pucher, J., R. Buehler, and M. Seinen. “Bicycling renaissance in North America? ”  2011. pp. 466-467. 

 
On-Street Bicycle Corral, Portland, OR

1 

 

 
Bicycle lockers, LA Metro Station 

Los Angelels, CA
2 

 

Bike Station - High Capacity Bike Parking 

Facility, Long Beach, CA
3
 

 

http://policy.rutgers.edu/faculty/pucher/TRA960_01April2011.pdf
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What are the benefits? 

 Accessibility: Increases bicycle mode share by enhancing bicycle access to key destinations.

 Environmental: Reduces the emission of criteria air pollutants and greenhouse gas emissions
(GHGs) that are harmful to the environment and human health by encouraging shifts to more
sustainable transportation modes.

 Quality of Life: Facilitates the use of active transportation modes, which can increase physical
activity and enhance health and quality of life.

 Economic Vitality: Increases total local parking capacity, which may translate into enhanced
visibility and higher revenues for adjacent businesses.

Where is it being used? 
Bike parking facilities and programs are used throughout the U.S. and internationally. 
Relevant examples in the Pacific Northwest include:6 

 On-Street Bicycle Corral Parking Program, Portland, OR

 TriMet Bike & Ride, Beaverton and Gresham, OR

 Bike Parking Program, Seattle, WA

 Go By Bike Valet, Oregon Health and Sciences University, Portland, OR

 Bikestation, Hillsboro, OR

How effective is it? 
While quantitative empirical data on the general effectiveness of bicycle parking at inducing mode shift 
and reducing vehicle miles traveled (VMT) is limited, the following findings provide some insight as to 
the importance of bicycle parking at workplaces, transit stations, and businesses.  

Bike Parking at Workplaces 

 When four “Bike Central” locations were created in downtown Portland offering showers, changing
facilities, and bicycle storage for a modest fee, before and after studies conducted in 1998 and
2001 found that users of the service increased their average frequency of commuting by bicycle
from 3.1 to 15.5 days per month, while reducing their rates of driving and transit usage. First year
estimates were 14,600 bicycle trips generated and 46,400 VMT, 23 tons of carbon monoxide, and
360 pounds of hydrocarbons reduced.7

 A stated preference study in Edmonton, Alberta, in 2007 found that the provision of secure parking
at trip destinations was equivalent in benefit to avoiding 26.5 minutes of en route mixed-traffic
cycling time.8 The effect was found to be larger for younger cyclists and less so for older groups.9

6
 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, that was not always available. 

7
 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-154. 

8
 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-154. 

9
 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-153. 

https://www.portlandoregon.gov/transportation/article/250076
https://trimet.org/bikes/bikeandride.htm
https://www.seattle.gov/transportation/projects-and-programs/programs/bike-program/bike-racks
https://www.gobybikepdx.com/
http://home.bikestation.com/hillsboro-oregon-bikestation
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 A 2007 study in the UK examined the effects of different degrees of workplace bike parking and
facilities provision on bike commute shares. With a base work trip bicycle mode share of 5.8%, the
study estimated that bike share would increase to 6.3% with outdoor parking, 6.6% with secure
indoor parking, and 7.1% with all of that and the addition of showers.10

Bike Parking at Transit Stations 

 A national walking and bicycling study estimated that, for the circa 1990 vehicle mix, 150 gallons of
gasoline per year are saved for each park-and-ride commuter attracted to bike-and-ride. In the case
of commuters previously using an automobile for the entire trip, the corresponding savings is an
average of 400 gallons per commuter diverted to bike-and-ride.11

 Secured bicycle parking was found to be the most cost-effective solution for reducing hydrocarbon
emissions when accessing transit in Chicago because most drive-to-transit trips are relatively short
and include higher than average pollutant emissions per mile. The study of bike-and-ride effects on
emissions in Chicago found that increasing the capacity in nine Metra stations to 457 bicycles total
led to an increase of 222 bicycles parked at the stations within a month, reducing VMT by an
estimated 1,739 miles per day.12

 A Transit Bike Depot in Colorado was found to reduce combined air emissions (volatile organic
compounds [VOC], carbon monoxide [CO], and nitrogen oxides [NOx]) by 8.5 kilograms (kg)/day.13

 A stated preference experiment focusing on transit access identified bike lockers as a significant
incentive to “bike and ride” instead of driving to transit or all the way. Lockable covered parking
was 40% as effective. Relative to bike lanes, lockers were 3 times more important for frequent
cyclists, but slightly less important for infrequent cyclists. 14

Bike Parking at Businesses 

The provision of bicycle facilities in commercial districts can be beneficial for local businesses, 
especially destinations that experience high bicycle mode share. Case studies and examples of 
effectiveness are provided below. 

 Portland’s on-street bicycle corral program allows local businesses to request the City to install
bicycle parking in the space that one or two automobiles might otherwise occupy, increasing the
person capacity of curbside parking by up to 1,200%. Over 85 corrals have been installed
throughout the city, and there is presently a long waiting list of businesses that would like one
installed.15

 In Portland, a study looking at the relationship between consumer habits and mode choice found
that for certain establishments (bars, convenience stores, and restaurants), those who arrived by
bicycle were on average spending 24% more per month than those arriving by vehicle (and more

10

11

12

13

14

15

 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-153. 
 TCRP Report 95. ”Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-388. 
 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-388. 
 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 388. 
 TCRP Report 95. “Chapter 16: Pedestrian and Bicycle Facilities.” 2012. p. 16-28.  

https://www.portlandoregon.gov/transportation/article/250076. 

https://www.portlandoregon.gov/transportation/article/250076
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overall than customers arriving by all other modes) because, while they were spending less during 
each trip, they made more trips per month.16  

How much does it cost to implement? 
The costs of bicycle parking can vary depending on the type of facility and the amenities that 
are provided.  

 A simple bicycle staple rack holding two bicycles can cost around $240, including installation
(indexed to 2012 dollars), while a bicycle rack (ribbon) holding 10 to 12 bicycles can cost between
$400 and $900 (indexed to 2012 dollars).

 Bicycle lockers which provide secure, lockable storage for 1-2 bicycles are provided primarily at
transit stations and can cost $1,225 (2012 dollars). 17

 On-street bicycle corrals which replace 1 to 2 vehicle parking spaces in exchange for 6 to 12 racks
that may park 12 to 24 bicycles cost $2,600 to install in Portland, Oregon. This cost includes an
encroachment permit, racks, paint, signage, and installation.18

Bicycle station costs depend heavily on the amenities offered, including secure bicycle storage, 
showers, bicycle rental, lockers, and repair equipment.   

 A bikestation facility in Washington, DC, with storage for 130 bicycles, lockers, changing rooms, a
bike repair shop, and accessory store cost $4 million to build in 2009, while a similar facility in
Chicago that featured storage for 300 bicycles cost $3.1 million.19

 The bikestation built as part of the Hillsboro, Oregon, Intermodal Transit Facility in 2010 cost
$640,000 and includes storage for 80 bicycles, lockers, and shower facilities.20

 The TriMet Bike and Ride facilities in Beaverton and Gresham, Oregon, which include bicycle
storage and repair equipment, cost $275,000 each to build.21

Implementation resources 
Jurisdictions and businesses interested in adding bicycle parking should consult with these resources: 

 Bicycle Parking Best Practices, 2002, Association of Pedestrian and Bicycle Planners

 Guide for the Development of Bicycle Facilities, 4th Edition, 2012, AASHTO

 Bicycle Parking Guidelines, Washington Bikes
 Bicycle Parking Manual, Cycling Embassy of Denmark 

16

17

18

19

20

21

 Clifton, K., Morrissey, S.Ritter, and C. Ritter.” Exploring the Relationship between Consumer Behavior and Mode Choice.” 
Transportation Research News. 2012. p. 29.  
http://kellyjclifton.com/Research/EconImpactsofBicycling/TRN_280_CliftonMorrissey&Ritter_pp26-32.pdf. 
 National Cooperative Highway Research Program (NCHRP) Report 552: Guidelines for Analysis of Investments in Bicycle Facilities. 
2006. p. 17. https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_552.pdf.
“Fiscal Year 2012-13 Transportation Fee Schedule A.” City of Portland. 2012.
http://www.thewashcycle.com/2009/09/cato-institute-calls-bikestation-a-4m-bike-rack.html.
“Project Description for Hillsboro Intermodal Transit Facility.” City of Hillsboro.2010.
https://blog.oregonlive.com/commuting/2011/04/sunset_transit_centers_bike_an.html.

https://www.sfbike.org/download/Bike_Parking/APBPbikeparking.pdf
https://bookstore.transportation.org/collection_detail.aspx?ID=116
http://wabikes.org/
http://www.cycling-embassy.dk/2010/08/16/bicycle-parking-manual/
http://kellyjclifton.com/Research/EconImpactsofBicycling/TRN_280_CliftonMorrissey&Ritter_pp26-32.pdf
https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_552.pdf
http://www.thewashcycle.com/2009/09/cato-institute-calls-bikestation-a-4m-bike-rack.html
https://blog.oregonlive.com/commuting/2011/04/sunset_transit_centers_bike_an.html
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Which Mosaic 

Categories does the 

program support? 

Safe Routes to School 

What is it? 
Safe Routes to School (SRTS) programs are designed to address 
transportation safety issues in and around school zones and to promote 
biking and walking to school. SRTS programs help identify and build new 
bicycling and walking infrastructure to access school facilities and provide 
education and encouragement to parents and children about walking and 
bicycling to school. The most common SRTS program elements are: 
sidewalk improvements (19%), traffic calming (14%), pedestrian/bicycle 
access projects (14%), and education (13%).1 SRTS programs can improve 
safety for individuals walking and biking to school; enhance mobility and 
air quality near schools; and also increase childhood physical activity 
levels. 

What are the benefits? 

 Mobility: Encourages mode shift from driving to walking or bicycling by improving the user
experience for active transportation users while helping reduce congestion and vehicle miles
traveled (VMT).

 Accessibility: Increases travel options available to students, parents, and faculty/staff for short
and medium distance trips.

 Environmental: Reduces the emission of criteria air pollutants and greenhouse gases that are
harmful to the environment and human health by encouraging shifts to more sustainable
transportation modes.

 Safety and Security: Creates a safer and more comfortable environment for all pedestrians and
cyclists in the immediate area, whether or not they are trying to access school facilities.

 Quality of Life: Facilitates the use of active transportation modes and makes it easier to get
exercise while also meeting travel needs.

1
 National Center for Safe Routes to School. Federal Safe Routes to School Progress Report. August 2011.
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Where is it being used? 
SRTS programs are implemented in communities across the country. 
Examples in the Pacific Northwest include:5 

 Roosevelt Middle School Kidical Mass, Eugene, OR

 Monmouth-Independence SRTS Program, Independence, OR

 Corvallis-Philomath SRTS Program, Benton County, OR

 Lincoln Elementary School Healthy School Pilot, Mount Vernon, WA

 Longview School Path and Crossing, Moses Lake, WA

How effective is it? 
Quantitative data on the effectiveness of SRTS programs are currently 
limited. Launched in 2005, the U.S. federal SRTS program is not yet at a 
stage where results can be gauged at a broad-based national level, 
although baseline data and an evaluation plan have been published.6,7,8 
At the state and local levels, various success stories covering individual 
programs are available, though these focus primarily on 
encouragement and rarely report empirical findings. However, a few 
case studies, as noted in a recently released TCRP report provide 
outcome data "sufficient to gauge, with caution, basic travel behavior 
changes."9 

 A SRTS Program in Marin County that focused on “soft” program
elements (outreach, promotion events, and mapping safe routes) 
plus crosswalk and signage improvements experienced the 
following 21-month mode shifts for students at the 6-7 school surveyed (results based on 3-day
averages in Fall 2000 compared to Spring 2002):10

o Walking to school increased from 14% to 23%
o Biking to school increased from 7% to 15%
o Carpooling to school increased from 11% to 21%
o Single-student-occupancy private vehicles decreased from

62% to 38%

 Among four Corvallis elementary schools participating in the SRTS program, tallies taken between
Fall 2008 and Winter 2009 (on 1 day during each season – so results should be used with caution)

2

3

4

5

 https://www.eugene-or.gov/CivicAlerts.aspx?AID=303&ARC=485. 
 https://www.portlandoregon.gov/. 
 https://www.oregon.gov/ODOT/Regions/Pages/Region-4-Central-Oregon.aspx. 
 In this summary, the best available data on program effectiveness is used. Whenever possible information is provided for the 
referenced examples; however, that information was not always available. 

6

7 

 Transit Cooperative Research Program Report 95. “Chapter 16: Traveler Response to Transportation System Changes. Bicycle and 
Pedestrian Facilities.” 2012. p. 16-194. https://www.trb.org/Publications/Blurbs/167122.aspx 
National Center for Safe Routes to School. Safe Routes to School Travel Data: A Look at Baseline Results from Parent Surveys and Student 
Travel Tallies. January 2010. 

8
 National Center for Safe Routes to School. Federal Safe Routes to School Program National Evaluation Plan. August 
2011. 

9
 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 16: Bicycle and Pedestrian Facilities.” p. 16-194. 

10
 TCRP Report 95. “Chapter 16: Bicycle and Pedestrian Facilities.” p. 16-195. 

Bicycle Safety Education, 
Eugene, OR

2

   International Walk and Bike to 
School Day, Portland, OR

3

Central Oregon Highways Bicycle 
Program, ODOT

4
 

https://www.ci.independence.or.us/police/monmouth-independence-safe-routes-school
https://www.ci.philomath.or.us/index.asp?SEC=506580C2-1174-4519-B7B9-2AE6ED1523B5&Type=B_BASIC
https://www.eugene-or.gov/CivicAlerts.aspx?AID=303&ARC=485
https://www.portlandoregon.gov/
https://www.oregon.gov/ODOT/Regions/Pages/Region-4-Central-Oregon.aspx
https://www.trb.org/Publications/Blurbs/167122.aspx
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showed that walking increased by 4 percentage points, biking increased by 2 percentage points, 
and motorized modes (school bus, transit, and family vehicle) showed slight declines.11 

 Counts taken before and after sidewalk improvements on the approaches to California elementary
schools showed a weighted-average five-site 46% increase in schoolchild walking. Similar counts at
intersection signalization projects indicated a weighted-average two-site 24% increase. Results for
other crossing improvements were inconclusive.12 Among forms of encouragement programs,
multifaceted approaches and “walking school bus” programs achieved walking and bicycling
increases within 6% to over 60%, omitting outliers.13

 A Boulder, Colorado, SRTS program at the Bear Creek Elementary School included intersection
safety improvements and education and encouragement programs. Before any SRTS activities, 25%
of students walked or biked to school, which increased to 41% after the SRTS program was funded.
After 2 years of the program, 70% were making walking or cycling “a daily habit.” Additionally, the
city study found a 36% reduction in vehicular traffic (presumably in the school vicinity)
after 1 year.14

 A safety analysis by the California Department of Transportation estimated that the safety benefit
of the Safe Routes to School program was a 49% decrease in childhood bicycle and pedestrian
collision rates.15

Additionally, a summary of what has been observed about walking and bicycling to school and physical 
activity levels in elementary and middle school children includes: 16 

 Overall, children who actively commute to school seem to obtain more daily physical activity than
those who ride in a car or bus.

 School trip lengths greater than half a mile are more likely to result in significantly higher levels of
daily physical activity.

 Children who walk or bicycle to school are more likely to walk or bicycle to other destinations in
their neighborhood than children who are driven to school.

11

12

13

14

15

16

 Benton County Health Status Report 2010: Built Environment: Safe Routes to School. March 2009. 
 
 TCRP Report 95. “Chapter 16. Bicycle and Pedestrian Facilities.” p. 16-32. 
 TCRP Report 95. “Chapter 16. Bicycle and Pedestrian Facilities.” p. 16-385. 
 National Center for Safe Routes to School. Safe Routes to School Case Studies—From Around the Country. April 2010. 

 Orenstein, Marla R., Nicolas Gutierrez, Thomas M. Rice, Jill F. Cooper, and David R. Ragland. Safe Routes to School Safety and 
Mobility Analysis. UC Berkeley Traffic Safety Center. Paper UCB-TSC-RR-2007-1. April 1, 2007.  
https://escholarship.org/uc/item/5455454c. 
 National Center for Safe Routes to School. Safe Routes to School and Health: Understanding the Physical Activity Benefits of Walking 
and Bicycling to School. September 2010. 
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How much does it cost to implement? 
SRTS programs vary in cost, depending upon the number of schools and students served and the types 
of projects and programs being implemented (infrastructure, education and outreach).  Across all 
states, the average SRTS grant as of December 2008 was approximately $154,000.17 For comparison 
purposes, this is the average cost required to build about 1.5 miles of sidewalks.18  

In Oregon, between 2005 and 2012, a total of 123 SRTS grants totaling more than $13 million have 
been awarded. This equates to an average grant award of $106,000 for all project types (infrastructure, 
non-infrastructure, and planning/start-up). Specifically, the dollar amount ranges of SRTS grants 
awarded in Oregon by project type are:19 

 Infrastructure projects: $116,000 – $500,000

 Non- infrastructure projects:  $1,300 – $100,000

 Planning/start-up projects: $1,000 – $3,000

It should be noted that the grant dollar totals described above may be complemented by additional 
local funding support.  

Additionally, SRTS programs have been shown to be highly cost effective. For example, the Auburn 
School District in Washington state initiated a pilot SRTS program in the late 1990s to address 
childhood obesity and the high cost of running school buses. The school district was able to reach a 
milestone of 20% walk mode share and was subsequently able to scale back school bus service, 
reducing transportation costs by $220,000 annually. This savings equated to 180% each year of the 
one-time pilot grant award amount of $121,770.20 

Implementation resources 
SRTS programs are a partnership between city and county agencies, schools, community organizations, 
neighborhoods and schools that share the goal of making walking and biking to school fun, easy, and 
safe for all students and their families. As of October 2012, SRTS activities are now eligible to compete 
for funding alongside other programs (including activities formerly eligible under the Transportation 
Enhancements program and Recreational Trails program) as part of the new Transportation 
Alternatives program in the MAP-21 transportation bill.  

For information on how to implement SRTS program in Oregon, including information on how to 
complete a SRTS Action Plan and available grant resources, please see the Oregon SRTS Program 
website.  In Oregon, creating an action plan is the first step in the application process for SRTS funding. 
In addition to funds secured through the federal-aid state SRTS program, SRTS programs may also 
benefit from local funding. While some communities have implemented complex local government 
financing tools (such as sales tax funding or bonds) to fund SRTS programs, the easiest and most 
common way to access local funding is to identify existing pots of money that are currently flowing to 
transportation, safety, or health issues and tap into them, as appropriate.  

17

18

19

20

 Safe Routes to School National Partnership. Safe Routes to School 2009 Policy Report. March 
2009. https://www.saferoutespartnership.org/sites/default/files/pdf/SRTS-09-FinalPolicy.pdf
 Safe Routes to School National Partnership. Safe Routes to School 2009 Policy Report. p.7.  
National Center for State Routes to School. National Safe Routes to School State Project List.  
http://apps.saferoutesinfo.org/project_list/. 

 TCRP Report 95. “Chapter 16. Bicycle and Pedestrian Facilities.” p. 16-395. 

https://www.oregonsaferoutes.org/oregon-safe-routes-action-plan/
https://www.oregonsaferoutes.org/find-funding/
https://www.oregonsaferoutes.org/
https://www.saferoutespartnership.org/sites/default/files/pdf/SRTS-09-FinalPolicy.pdf
http://apps.saferoutesinfo.org/project_list/
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The following list includes additional SRTS program guidance and implementation resources that may 
be of assistance:  

 FHWA Safe Routes to School Program Guidance

 National Centre for Safe Routes to School

 Center for Disease Control - Walking and Bicycling to School Community Presentation

 AASHTO - Safe Routes to School Noteworthy Practices Guide: A Compendium of State SRTS 
Program Practices

 Sample Oregon SRTS Action Plans
o Rural Example: Malin K-6, Malin, Oregon
o Urban Example: Sexton Mountain Elementary, Beaverton, Oregon

 Safe Routes to School National Partnership - Getting Students Active through Safe Routes to 
School: Policies and Action Steps for Education Policymakers and Professionals 

https://www.fhwa.dot.gov/environment/safe_routes_to_school/guidance/
http://www.saferoutesinfo.org/
https://www.saferoutespartnership.org/resourcecenter/publications/educatorsguide
https://www.saferoutespartnership.org/resourcecenter/publications/educatorsguide
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Which Mosaic 

Categories does the 

program support? 

Decrease or Eliminate Transit Fares 

What is it? 
Transit pricing and fare strategies generally involve reducing or 
eliminating transit boarding fares to increase ridership. Transit fare 
reduction programs (e.g., fareless areas, subsidized passes for students or 
employees) can provide easier access to transit and destinations, 
encourage mode shift, and reduce vehicle miles traveled (VMT) and 
associated air and greenhouse gas (GHG) emissions. To the extent that 
transit programs encourage a shift to transit and more active modes, 
transit programs can also increase physical activity and quality of life. 

What are the benefits? 
 Mobility: Alleviates out-of-pocket transportation costs for users and

can help reduce congestion and VMT by encouraging a mode shift to
transit.

 Environmental: Reduces the emission of criteria air pollutants and

greenhouse gases that are harmful to the environment and human
health by encouraging shifts to more sustainable transportation modes.

 Quality of Life: Improves transit ridership and associated physical

activity for commuters who walk to and from transit stops.

 Equity: Makes transit a more viable option for low-income

population groups.

Where is it being used? 
Programs that decrease or eliminate transit fares are used by transit 
agencies in cities throughout the United States and internationally. 
Examples of reduced or fareless systems in the Pacific Northwest include: 4 

 South Metro Area Regional Transit, Wilsonville, Oregon*

 Sandy Transit, Sandy, Oregon*

 Corvallis Transit System, Corvallis, Oregon

 Mason Transit, Mason County, Washington*

 Island Transit, Island County, Washington

 TriMet, Portland, Oregon** 
* Some services charge fares, primarily on commuter and seasonal routes.
** As of Sept 1, 2012, TriMet no longer offers fare-free service areas.

1

2

3

4

 https://www.ridesmart.com/. 
 https://www.islandtransit.org/. 
 https://www.corvallisoregon.gov/. 
 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, this was not always available. 

SMART, Wilsonville, OR
1

Island  Transit, Island County, WA2

Corvallis Transit, Corvallis, OR3

https://www.ridesmart.com/
https://www.ci.sandy.or.us/transit
https://www.corvallisoregon.gov/cts
http://www.masontransit.org/
https://www.islandtransit.org/
https://trimet.org/
https://www.ridesmart.com/
https://www.islandtransit.org/
http://www.google.com/imgres?start=69&um=1&hl=en&safe=active&sa=N&tbo=d&rls=com.microsoft:en-us:IE-SearchBox&biw=1525&bih=597&tbm=isch&tbnid=gz3rcH0XY6B3-M:&imgrefurl=http://www.ridesmart.com/Index.aspx?page=2&docid=QSB3hjZLKnIrnM&imgurl=http://www.ridesmart.com/Modules/ShowImage.aspx?imageid=752&w=560&h=420&ei=AzyoUOPTHsXk2QW9kIC4DQ&zoom=1&iact=rc&dur=0&sig=110145267630588840581&page=3&tbnh=124&tbnw=165&ndsp=34&ved=1t:429,r:1,s:69,i:9&tx=88&ty=58
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How effective is it? 
Transit ridership response to fare changes varies considerably based on individual circumstances (e.g., 
by type of passenger, type of route, time of day, and/or length of time, etc.). However, aggregate 
measures from the literature exhibit relative consistency when expressed as averages:5  

 For every 1% increase (decrease) in bus fares, ridership can be expected to increase (decrease) by a
corresponding 0.4% in the 1 to 2 years following a fare change. For every 1% increase (decrease) in
rail fares, ridership can be expected to increase (decrease) by a corresponding 0.2% in those same
cities. In other words, rail transit ridership is roughly twice as resistant to fare change as bus
ridership.

 Rider sensitivity to fare changes appears to decrease with increasing city size.

 Ridership appears to be less sensitive to fare changes in areas where transit is well established and
is competitive with auto travel.

 Off-peak transit ridership is generally twice as sensitive to fare changes as peak period ridership.

 One fare-free, off-peak demonstration project in Mercer County, New Jersey, reduced VMT by
30,000 miles per week, or 0.14% of total VMT.6 This finding is consistent with the GHG reduction
effectiveness reported for reduced transit fares in the OSTI Greenhouse Gas Toolkit.7 The Toolkit
reports that a 25% to 50% fare reduction could result in a 0.02% to 0.3% reduction in greenhouse
gases in 2030.8

A variety of research has also been conducted on the effects of completely eliminating fares, which 
often produces much higher ridership gains than projected.9 This is, in part, due to the removal of a 
psychological barrier for prospective passengers related to farebox apprehension (e.g., confusion over 
the rate and whether exact change is needed). On average, research shows that most fare-free 
systems will trigger a 25% to 50% gain in ridership, with new systems expected to have the greatest 
increase compared to initial ridership projections. Generally, small urban and rural communities are 
the best suited to the use of fare elimination programs because the farebox recovery rate is quite low. 
University communities are also well suited to fare elimination programs because the majority of 
customers are students and staff/faculty who prepay for service (as part of a yearly fee) or are 
otherwise lower income passengers.  

These are some examples of fare elimination programs and the resulting ridership statistics: 

 When fares were eliminated in the Corvallis, Oregon, transit system in February 2011, there was a
38% increase in ridership after 8 months. Beaver Bus, the late night transit service co-funded by the

5

6

7

8

9 

 Transit Cooperative Research Program Report (TCRP) Report 95. “Chapter 12: Traveler Response to Transportation System Changes: 
Transit Pricing and Fares.” 2004. pp 12-6. https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf. 
 TCRP Synthesis 101: Implementation and Outcomes of Fare-Free Transit Systems: A Synthesis of Transit. 2012. p. 56. 
https://www.trb.org/Publications/Blurbs/167498.aspx. 
 https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx. 
 While GHG reductions are different than VMT reductions, a 1:1 ratio of percent GHG reduction to percent VMT reduction is assumed for 
the programs that derive GHG reductions entirely from reducing VMT (such as decreasing or eliminating transit fares). This assumption 
is consistent with assumptions in the OSTI GHG Toolkit source document, Moving Cooler. Appendix B. p. B-7. 
Hodge, D. C., J.D. Orrell, and T.R. Strauss. 1994. Fare-free Policy: Costs, Impacts on Transit Service, and Attainment of Transit System 
Goals. Seattle, WA. Washington State Transportation Center. p. 18. Retrieved September 10, 2012, from 

https://www.wsdot.wa.gov/research/reports/fullreports/277.1.pdf. 

https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf
https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx
https://www.wsdot.wa.gov/research/reports/fullreports/277.1.pdf
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City and Oregon State University went fareless in October 2011 and had a ridership increase of 
56%.10 In response to the record ridership, the City increased transit service in September 2012 to 
help meet demand.11 

 In 1975, TriMet implemented a free-fare zone within the Portland, Oregon, central business district
(CBD). Within 34 months, ridership increased from 900 to 8,200 trips per day (811%) within the
“Fareless Square” area.12 In 1998, TriMet estimated that expanding Fareless Square to the entire
system would increase ridership by 25% during peak hours and 60% during the off-peak hours.

 After the implementation of a free-fare zone in the Seattle, Washington CBD, ridership increased
from 4,100 to 12,250 trips per day (199%). Of those trips, 25% would have otherwise not been
taken, 31% would have been from walking, 19% would have been by the replaced Dime Shuttle,
15% by other buses, and 10% from other modes.13

How much does it cost to implement? 
In general, decreasing transit fares will nearly always increase ridership, but it will also result in lower 
fare revenues. Therefore, if fare levels are reduced to increase ridership, success can be reasonably 
assured, but it will come at the cost of revenue reduction.14 How much revenue is reduced and the 
overall financial impact of decreasing or eliminating fares will depend on several factors: 

 Factors that may increase costs:

o Initial cost to transition to decreased or eliminated fares (announcements, printed media, etc.)
o Reduction in fare revenues received by the transit agency
o Increased ridership impacts on operations (more service and buses needed)
o Potential increase in security and maintenance costs

 Factors that may provide cost savings:

o Reduction in costs associated with fare collection (administration, technology, etc.)
o Potential increase in eligibility for state and federal funding due to increased ridership

According to surveys, the average cost of fare collection as a percentage of total fare revenue is 
roughly 6%.15 The cost of fare collection can include system design and development; procurement and 
installation of fare collection, dispensing equipment, and related software; purchase or production of 
fare media; day-to-day administration; marketing; and sales and distribution.16  

Overall, research on the expected costs and benefits of foregoing fare collection generally shows that 
eliminating fares may be most beneficial for newly developing or smaller transit systems, where the 

10

11

12

13

14

15

16

 https://www.corvallisoregon.gov/. 
 https://archives.corvallisoregon.gov/public/0/doc/340401/Electronic.aspx. 
 TCRP Report 95. ”Chapter 12: Traveler Response to Transportation System Changes: Transit Pricing and Fares.” 2004. p. 12-51. 
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf. 
 TCRP Report 95. “Chapter 12: Traveler Response to Transportation System Changes: Transit Pricing and Fares.” 2004. p. 12-51. 
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf. 
 TCRP Report 95. ”Chapter 12: Traveler Response to Transportation System Changes: Transit Pricing and Fares.” 2004. p. 12-42. 
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf. 
 TCRP Synthesis 101: Implementation and Outcomes of Fare-Free Transit Systems. 2012. p. 37. 
https://www.trb.org/Publications/Blurbs/167498.aspx. 
 TCRP Report 32: Multipurpose Transit Payment Media. 1998. https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_32.pdf. 

https://www.corvallisoregon.gov/
https://archives.corvallisoregon.gov/public/0/doc/340401/Electronic.aspx
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_95c12.pdf
https://www.trb.org/Publications/Blurbs/167498.aspx
https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_32.pdf
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cost of fare collection outweighs fare recovery potential, where excess capacity is ample, and where 
available subsidies fully cover the costs of operation.  

Implementation resources 
This TCRP report provides information on implementation resources related to fare policy issues, 
trends, and technologies: 

 TCRP Report 94: Fare Policies, Structures, and Technologies

In addition to federal and state funds for programs that increase transit ridership, these are some 
examples of funding sources that may help offset lost revenues: 

 Partnership opportunities for providing low-priced passes or other special arrangements (such as
with local universities, employers, business associations, hotels, social service agencies, or other
public, private, and nonprofit entities).

 Local property taxes, advertising revenue, or voter-approved fees. For example, Corvallis, Oregon,
voters approved a $2.75 monthly transit fee for local utility customers as a way to offset the loss in
fare revenue.17 The fee has provided a more stable revenue source than fares, allowing the transit
agency to increase service hours during difficult economic times.

17
 TCRP Synthesis 101: Implementation and Outcomes of Fare-Free Transit Systems. 2012. p. 37. 
https://www.trb.org/Publications/Blurbs/167498.aspx

https://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_94.pdf
https://www.trb.org/Publications/Blurbs/167498.aspx
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Which Mosaic Categories 
does the Program 

Support? 

Improve Transit Service 
What is it? 
Transit service can be improved by increasing service hours and 
frequency and by expanding transit route coverage. Improvements that 
address routing, coverage, scheduling, and frequency can enhance 
mobility and accessibility by reducing travel times and increasing the 
number of destinations that are accessible by transit. To the extent that 
service improvements encourage a mode shift away from single 
occupancy vehicles, they can also reduce vehicle miles traveled (VMT) 
and the associated air and greenhouse gas (GHG) emissions, and 
increase physical activity and quality of life. 

What are the benefits? 
 Mobility: Reduces travel time for transit users and can help reduce

congestion and VMT by encouraging a mode shift to transit.

 Accessibility: Improves ease of access and connectivity by enhancing
the availability of transit as a viable mode, especially outside of peak
hours.

 Environmental: Reduces the emission of criteria air pollutants and
GHG that are harmful to the environment and human health by
encouraging shifts to more sustainable modes.

 Quality of Life: Improves transit ridership and physical activity for
commuters, who walk to and from transit stops.

Where is it being used? 
When the economy is healthy and funds allow, transit agencies often 
increase frequency of service and coverage in response to rises in 
ridership demand.  

Examples of transit agencies in the Pacific Northwest that have increased 
service are listed below.4   Note that while these agencies are known to 
have increased service at some point in the past, the recent economic 
downturn has required many of them to cut service. 

1

2

3

4

 https://www.corvallisoregon.gov/. 
 Photo courtesy of CH2M HILL 

 https://www.communitytransit.org/news 
 In this summary, the best available data on program effectiveness is used. Whenever possible, information is provided for the 
referenced examples; however, that information is not always available. 

Corvallis Transit System 
Corvallis, OR

1

EmX BRT, Eugene, OR
2 

Community Transit, Snohomish 
County, WA

3

https://www.corvallisoregon.gov/
https://www.communitytransit.org/news
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 TriMet, Portland, Oregon

 Corvallis Transit System, Corvallis, Oregon

 Community Transit, Snohomish County, Washington

 Whatcom Transportation Authority, Whatcom County, Washington

 C-TRAN, Clark County, Washington

How effective is it? 
Transit service changes are often implemented in conjunction with other programs (concurrent 
modifications in fare structures, station amenity improvements, implementation of parking fees), 
which makes it difficult to isolate the effectiveness of service changes alone. The following findings 
provide a mix of national averages and local examples of transit service programs that have improved 
service hours/frequency and/or routing/coverage. 

Transit Service Hours and Frequency 

 On average, for every 1% increase (decrease) in transit service frequency, ridership can be
expected to increase (decrease) by a corresponding 0.5%.5 However, for every 1% increase in
transit service frequency between residential areas and a central business district, ridership can be
expected to increase by 0.9%.6

 On routes headed to Portland, Oregon, from Vancouver, Washington, C-TRAN decreased headways
during the AM peak period by 8 to 9 minutes and increased service hours from 6:18 PM to 9:33 PM
during the PM peak. The result was an average ridership increase of 0.33% for every
1% increase in service.7

 The GHG reduction effectiveness reported for improved transit service frequency in the OSTI
Greenhouse Gas Toolkit was 0.02% to 0.6% reduction in GHGs in 2030.8 Because the reduction in
GHGs would be derived entirely from a decrease in VMT, a 1:1 ratio regarding the percentage of
GHG reduction to the percentage of VMT reduction can be assumed.9

While specific quantitative impacts can be hard to isolate, the following underlying patterns relate to 
some of the circumstances surrounding transit service modifications:10 

 The level of ridership is typically most sensitive to frequency changes in areas that have infrequent
service and on transit lines in middle and upper income service areas.

 Where transit headways are already short and in low income service areas, ridership tends to be
less affected by frequency changes and may be more sensitive to fare changes.

 Off-peak riders typically have a higher sensitivity to frequency changes than do peak period riders.

5

6

7

8

9

 Transit Cooperative Research Program (TCRP) Report 95. “Chapter 9: Traveler Response to Transportation System Changes: Transit 
Scheduling and Frequency.” 2004. p. 9-5. https://www.trb.org/Publications/Blurbs/154748.aspx 
 TCRP Report 95. “Chapter 9: Transit Scheduling and Frequency.” 2004. p. 9-16. 
 TCRP Report 95. “Chapter 9: Transit Scheduling and Frequency.” 2004. p. 9-9. 
 Oregon Greenhouse Gas Toolkit Report. https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx. 
 While GHG reductions are different than VMT reductions, a 1:1 ratio of percent GHG reduction to percent VMT reduction is assumed for 
the programs that derive GHG reductions entirely from reducing VMT (such as TROs/TMAs). This assumption is consistent with 
assumptions in the OSTI GHG Toolkit source document, Moving Cooler. Appendix B. Page B-7. 

10
 TCRP Report 95. “Chapter 9: Transit Scheduling and Frequency.” 2004. p. 9-4. 

https://trimet.org/
https://www.corvallisoregon.gov/cts
https://www.communitytransit.org/
http://www.ridewta.com/
https://www.c-tran.com/
https://www.trb.org/Publications/Blurbs/154748.aspx
https://www.oregon.gov/ODOT/Planning/Pages/GHG-Toolkit.aspx
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 The hours transit service is offered can be just as important as the frequency of service.

Transit Service Routing and Coverage 

 The mid-range of ridership response to the expansion of bus transit, by itself or with fare changes,
is a 0.6% to 1% increase in ridership for every 1% of increase in transit service.11

 In a study estimating the impacts of new and expanded bus service on equivalent VMT there was,
on average, a 0.13% annual decline in VMT after a 21% increase in transit service in larger cities;
while in smaller cities, there was a 0.03% annual decline in VMT as a result of a 63% increase in
transit service.12

 In a 1970s transit service demonstration study, a 42% increase in bus service miles in Portland,
Oregon, resulted in a 36% increase in ridership (a 0.88% increase in ridership for every 1% increase
in service).13 In a similar study, a 166% increase in bus service miles in Eugene, Oregon, resulted in a
271% increase in ridership (a 1.34% increase in ridership for every 1% increase in service).14

 In Portland, Oregon, a major realignment of radial routes into a grid system combined with
additional factors resulted in a 0.29% increase in ridership for every 1% increase in service.15

 In a 1990s study of transportation control measures (TCM) in California, fixed route transit projects
reduced VMT between 21,000 and 4.7 million per year per project, while shuttle transit projects
reduced VMT between 10,000 and 835,000 per year per project. Transit projects were also found
to reduce the emission of criteria air pollutants. Overall, public transit projects were found to be
less effective in reducing VMT and emissions than either demand management or
vanpooling TCMs.16

How much does it cost to implement? 
While transit service improvements can increase fare box revenues, this is typically offset by the 
expense of providing additional service. However, some transit service improvements are more cost-
effective than others. For example, increasing off-peak service frequency is typically less expensive on 
a per hour/mile basis than increasing peak service frequency.17 Additionally, bus routing and coverage 
improvements are likely to be less expensive than other improvements designed to increase ridership 
(express buses, new park and ride facilities, rail projects).18 However, full development of a new transit 
route typically takes 1 to 3 years, so a major cost consideration when extending service is sustaining 
operations during the time that ridership is being established. In general, bus routes that serve 
multiple transportation needs are the most likely to be successful and cost-effective.19 See Table 1 for 

11

12

13

14

15

16

17

18

19

 TCRP Report 95. “Chapter 10: Traveler Response to Transportation System Changes: Bus Routing and Coverage.” 2004. p. 
10-5. https://www.trb.org/Publications/Blurbs/154974.aspx
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-49. 
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-9. 
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-9. 
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-16. 

 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-52. 
 TCRP Report 95. “Chapter 9. Transit Scheduling and Frequency.“ 2004. p. 9-29. 
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-53. 
 TCRP Report 95. “Chapter 10. Bus Routing and Coverage.” 2004. p. 10-54. 

https://www.trb.org/Publications/Blurbs/154974.aspx
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findings from the California TCM study regarding cost-effectiveness of fixed route and shuttle transit 
service.20 

Table 1. Cost-effectiveness Ranges of California Fixed Route Transit and Shuttle TCMs 

Cost Per Trip 
Eliminated 

Cost Per VMT 
Eliminated 

Cost Per Pound Eliminated 
(Criteria Air Pollutants) 

Fixed Route Service $0.22 - $35.00 $0.03 - $2.20 $3.06 - $1,117.00 

Shuttle Service $3.68 - $75.60  $0.05 - $27.70 $6.52 - $610.00 

Source: Pansing, Schreffler, and Sillings (1998)21 

Implementation resources 
The following are resources for implementing transit service improvements: 

 Best Practices in Transit Service Planning: This study, prepared by the Florida Department of 
Transportation Research Center, provides best practices for transit agencies looking to increase 
transit service frequency and coverage and includes guidelines from around the country for 
planning routes to ensure maximum ridership: https://www.nctr.usf.edu/pdf/77720.pdf.

 Metropolitan-Level Transportation Funding Sources: This study identifies transportation funding 
sources potentially available for metropolitan planning organizations  that wish to generate new 
local sources of revenue to finance increased transit service (or expenditures):
http://narc.org/uploads/File/Transportation/Library/NCHRP_Metro_Funding.pdf. 

20
 TCRP Report 95. “Chapter 10: Bus Routing and Coverage.” 2004. p. 10-52. 

21
 TCRP Report 95. “Chapter 10: Bus Routing and Coverage.” 2004. p. 10-52.

https://www.nctr.usf.edu/pdf/77720.pdf
http://narc.org/uploads/File/Transportation/Library/NCHRP_Metro_Funding.pdf


https://www.ltd.org/system-map/route_103/
https://www.communitytransit.org/swift/
https://kingcounty.gov/depts/transportation/metro/travel-options/bus/rapidride.aspx
https://trimet.org/


https://www.communitytransit.org/
https://www.transit.dot.gov/
https://www.trb.org/Publications/Blurbs/158960.aspx
https://www.transit.dot.gov/research-innovation/signal-priority


https://www.trb.org/Publications/Blurbs/158960.aspx
https://www.trb.org/Publications/Blurbs/158960.aspx
https://www.transit.dot.gov/research-innovation/signal-priority
https://www.trb.org/Publications/Blurbs/158960.aspx
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4 

Implementation resources 

The following resources are available for jurisdictions considering the implementation of real-time 
information system programs: 

 Guidance for Developing and Deploying Real-time Traveler Information Systems for Transit, Federal 
Transit Administration, 2003 

 Developing Traveler Information Systems Using the National ITS Architecture, U.S. Department of 
Transportation, 1998 



1 

Demand Responsive Transit Service 

What is it? 
Demand responsive transit, also known as paratransit, includes services 
where a transit vehicle does not operate a fixed‐route, but picks up and 
drops off passengers at select locations in response to specific service 
requests. Demand responsive transit typically serves the general 
population in low‐density and/or rural communities as well as the 
disabled population. Americans with Disabilities Act (ADA) services are  
a subgroup of demand responsive transit services designed specifically 
for persons who, because of a disability, cannot access or ride available 
fixed‐route service.4

Services may vary in the level of flexibility that is provided. Some  
agencies provide fully demand responsive service that involves call‐up 
service door‐to‐door between any origin and destination in a given area, 
while others may offer a more defined route with flexible pick up or drop 
off points upon request that may deviate from the route. Additionally, 
service may or may not be offered on a fixed schedule. 

Demand responsive transit is most commonly operated by private 
companies under contract with public transit agencies, but can also be 
operated by community groups, nonprofit organizations, or the public 
transit agency directly. Paratransit services typically involve the use of 
small buses or vans that are equipped with wheelchair lifts or ramps. 
These services can help make the transportation network more 
accessible for all residents, including those that live in remote locations, 
the elderly, and the disabled. 

What are the benefits? 
 Accessibility: Increases the travel options available for accessing

everyday goods and services.

Which Mosaic Categories 

does the program 

support? 

Pierce Transit Shuttle 

Pierce County, WA
1

 

TriMet LIFT Paratransit, Portland, OR
2

 

Cherriots CherryLift, Salem‐Keizer, OR
3

 

 Equity: Increases accessibility and the travel options available to specific population groups,
(elderly, disabled) and in specific geographic areas (rural).

1  

2  

3 

4 

https://www.piercetransit.org/. 
https://trimet.org/. 
https://cherriots.org/. 
The Americans with Disabilities Act (ADA) requires equal access to public transportation for persons with disabilities. 

https://www.piercetransit.org/
https://trimet.org/
https://cherriots.org/




https://www.nctr.usf.edu/pdf/77606.pdf
https://www.trb.org/Publications/Blurbs/158196.aspx
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