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Introduction 
In 2017, the Denver Regional Council of Governments (DRCOG) began development of an Active 

Transportation Plan (ATP) for the Denver region. Active transportation is powered by people, like 

bicycling, walking, and using a wheelchair. The overarching goal of the ATP is to provide 

recommendations for active transportation policies, programs and projects that will help the region 

achieve Metro Vision outcomes, regional objectives and performance targets. The plan will present an 

active transportation vision for the region and outline implementable strategies for DRCOG and its 

partners to that end. 

One of the first steps in the ATP development process is to document the state of the practice for active 

transportation planning at the regional level. A thorough understanding of what is working well in other 

regions across the country will help DRCOG focus its efforts on the strategies most likely to improve 

conditions for pedestrians and bicyclists throughout the Denver region.  

This report summarizes the key findings and trends related to regional active transportation planning 

within several topic areas. In general, the analysis focuses on the efforts of other agencies, rather than 

what DRCOG is doing. However, it provides a foundation for identifying opportunities to enhance 

DRCOG’s current activities and to document what DRCOG is already doing well relative to its peers. Later 

project phases will document current DRCOG activities, successes and form recommendations for the 

plan.  

The report is organized as follows: 

• Why should MPOs plan for and encourage active transportation?

• How can MPOs improve safety for people who walk or bike?

• Incorporating health into transportation planning

• Regional approaches to bicycle network planning

• Planning for walking at the regional scale

• Bicycle and pedestrian modeling

• Pedestrian and bicycle volume data

• Prioritizing bicycling and walking projects in the transportation improvement program (TIP)

• Emerging trends

Why should MPOs plan for and encourage active transportation? 
A variety of benefits arise from planning for and implementing active transportation programs, policies 

and projects. Regional planning efforts that encourage active transportation can significantly affect the 

quality of life and vitality of a region. Several of the benefits of active transportation planning are 

explored in this section.  
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Accessibility and mobility for vulnerable populations 
Active transportation options contribute to a more equitable transportation system by reducing 

accessibility barriers for people who do not use a vehicle. In 2016, approximately 9 percent of American 

households did not own or have access to a vehicle.1 In Colorado, 5.4 percent of households did not own 

or have access to a vehicle. The percentage in the Denver region is slightly higher (5.8 percent), but still 

considerably lower than the national average. Table 1 lists the percentage of households that do not 

own or have access to a vehicle for each county and several cities in the Denver region. 

Table 1. Percentage of households without access to a vehicle in Denver region by area2 

County Households without 
access to a vehicle 

City/town Households without 
access to a vehicle 

Adams 5.3% Arvada 3.5% 

Arapahoe 5.4% Aurora 6.8% 

Boulder 5.5% Boulder 8.6% 

Broomfield (City and 
County) 

3.1% Bennett 2.7% 

Clear Creek 1.9% Brighton 5.5% 

Denver (City and 
County) 

10.4% Castle Rock 2.3% 

Douglas 1.8% Centennial 2.2% 

Gilpin 4.7% Federal Heights 5.3% 

Jefferson 4.1% Lakewood 6.7% 

Southwest Weld 
(within DRCOG area) 

1.7% Lone Tree 2.6% 

  Parker 1.3% 

  Thornton 3.5% 

  Westminster 4.6% 

 

Although some people choose to live without a vehicle, others do not have a choice due to financial 

reasons or disabilities that prevent them from driving. Furthermore, as the population ages, the need for 

safe and accessible alternatives to driving will increase. Older adults who no longer feel safe driving, or 

do not have the physical or financial ability to drive, are often limited from performing their daily 

activities if they cannot get around.  

People without vehicles have jobs, attend school, go grocery shopping and need to get around to 

perform a variety of other functions to fully participate in society. As a result, transit, walking and 

bicycling are vital to the overall transportation system by offering mobility options for people without 

vehicles. Improving these modes offer significant benefits for communities. Bicycling, in particular, is 

affordable and convenient for people who do not drive, but is largely underutilized.  

1 U.S. Census Bureau. 2012-2016 American Community Survey Five-Year Estimates. Table B08201. 
2 U.S. Census Bureau. 2012-2016 American Community Survey Five-Year Estimates. Table B08201. 
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Physical activity 
Americans suffer 1.5 million heart attacks and strokes each year, both of which can be caused by the 

leading cause of death, heart disease.3 Cardiovascular disease contributes to $320 billion in annual 

health care costs and lost productivity. Costs are expected to increase to more than $818 billion in 

medical costs and $275 billion in lost productivity by 2030.  

Physical inactivity is a significant risk factor for heart disease. Although the Centers for Disease Control 

and Prevention recommends a minimum of 30 minutes of moderate physical activity per day, five days a 

week, 80 percent of American adults do not meet this minimum.4 

The percentage of adults who report no leisure-time physical activity varies across counties in the 

Denver region.5 Table 1 shows physical inactivity levels for the counties which fall at least partially within 

the DRCOG planning area, as reported by the Robert Wood Johnson Foundation. 

Table 2. 2013 Physical inactivity rates for counties in the Denver region 

County Physical inactivity rate (2013) 

Adams 19% 

Arapahoe 16% 

Boulder 9% 

Broomfield 12% 

Clear Creek 17% 

Denver 12% 

Douglas 10% 

Gilpin 16% 

Jefferson 12% 

Weld 18% 

Active transportation infrastructure and encouragement programs represent an approach to improving 

community health. Such a strategy is endorsed by the surgeon general, who recommends: 1) 

encouraging community design and development that supports physical activity; and 2) facilitating 

access to safe, accessible and affordable places for physical activity.6  

3 CDC Foundation. "Heart Disease and Stroke Cost America Nearly $1 Billion a Day in Medical Costs, Lost Productivity." 2015. 
https://www.cdcfoundation.org/pr/2015/heart-disease-and-stroke-cost-america-nearly-1-billion-day-medical-costs-lost-
productivity 
4 The State of Obesity. “Physical Inactivity in the United States.” N.d., Accessed January 30, 2018. 
https://stateofobesity.org/physical-inactivity/ 
5 Robert Wood Johnson Foundation, “County Health Rankings & Reports,” Accessed February 5, 2018. 
http://www.countyhealthrankings.org/app/colorado/2017/measure/factors/70/data 
6 U.S. Department of Health and Human Services. “Active Living.” N.d., Accessed January 30, 2018. 
https://www.surgeongeneral.gov/priorities/prevention/strategy/active-living.html 
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Air pollution 
Transportation is responsible for 27 percent of greenhouse gas emissions in the U.S. and contributes to 

respiratory complications, such as asthma.7 A study completed by researchers at the University of 

Southern California found that in at least 8 percent of 300,000 cases of childhood asthma in Los Angeles 

County, subjects lived in homes within 250 feet of a major roadway.8 Furthermore, a study of traffic 

exposure in the Denver region found that minorities and residents with lower socio-economic status are 

more heavily affected by exposure to traffic.9 Nearly all counties in the Denver region have asthma rates 

higher than the national prevalence of 7.6 percent among adults.10 Jefferson, Boulder and Adams 

counties have adult asthma rates higher than 9 percent.11  

As people choose active transportation over vehicles for their daily trips, there will be fewer per capita 

vehicle miles traveled. Shifting trips from motor vehicles to active modes would reduce air pollution and 

have associated positive health effects. 

Safety 
According to the U.S. Department of Transportation, bicyclist and pedestrian injuries and fatalities have 

“steadily increased” since 2009, “at a rate higher than motor vehicle fatalities.”12 Pedestrian and 

bicyclist fatalities have not only increased overall, but also as a share of all transportation-related 

fatalities. For example, pedestrian fatalities increased by 25 percent from 2010 to 2015, while traffic 

fatalities overall increased only 6 percent.13 Such national trends are generally mirrored in the DRCOG 

region.14  

The causes underlying such increases are not well understood, but are likely due to a combination of 

factors including socio-demographic changes, increased exposure (such as more people walking and 

driving), unsafe walking and bicycling environments and unsafe behaviors such as impaired or distracted 

driving, bicycling and walking.  

7 U.S. Environmental Protection Agency. "Help Make Transportation Greener, Overviews and Factsheets." US EPA, September 
24, 2015. https://www.epa.gov/greenvehicles/help-make-transportation-greener 
8 Scientific American. “Breathe Wheezy: Traffic Pollution Not Only Worsens Asthma, but May Cause It.” Scientific American, 
n.d., https://www.scientificamerican.com/article/traffic-pollution-and-asthma/ 
9 McAndrews, C., Rosenlieb, E., Troy, A. and Marshall, W.E. “Transportation and Land Use as Social Determinants of Health.” 
Mountain-Plains Consortium, 2017. https://www.ugpti.org/resources/reports/downloads/mpc17-326.pdf  
10 Centers for Disease Control and Prevention, “Asthma Surveillance,” Accessed February 5, 2018. 
https://www.cdc.gov/asthma/asthmadata.htm  
11 Colorado Data Engine, “Adult Asthma Rate by County in Metro Denver Region in 2013,” Accessed February 5, 2018. 
http://codataengine.org/find/adult-asthma-rate-county-metro-denver-region-2013  
12 U.S. Department of Transportation. "U.S. Transportation Secretary Foxx Announces New Initiative to Enhance Pedestrian and 
Bicycle Safety." U.S. Department of Transportation, September 10, 2014. https://www.transportation.gov/briefing-room/us-
transportation-secretary-foxx-announces-new-initiative-enhance-pedestrian-and   
13 Governors Highway Safety Association. “Pedestrian Traffic Fatalities by State.” N.d. 
https://www.ghsa.org/sites/default/files/2017-03/2017ped_FINAL_4.pdf  
14 Denver Regional Council of Governments. Report on Traffic Crashes in the Denver Region. 2017.  
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In recent years, considerable progress has been made in identifying effective approaches for reducing 

crash risk for pedestrians and bicyclists.15,16 Research has also demonstrated that planning for and 

implementing facilities to increase the safety of people who bicycle and walk also improves safety for 

drivers and transit users.17 Additionally, motorists feel more comfortable driving when bicyclists have a 

defined space on a road, compared to scenarios in which they share space with bicyclists.18 These 

studies show how planning for people who walk or bicycle benefits all users of the transportation 

system, especially those with the greatest risk of suffering an injury or fatality when involved in a crash. 

More information pertaining to metropolitan planning organization (MPO) involvement in safety 

planning is provided later in this report.  

Economic benefits 
In addition to the health and safety benefits of investing in active transportation infrastructure and 

programs, bicycling and walking are good for the economy. A study conducted in Seattle found that 

people who arrive at retail stores by active transportation are more likely to spend more money than 

customers who arrive by car. Additionally, customers who bicycle have more monthly visits to 

businesses compared to those who drive.19 Another study from Washington, D.C., found that 80 percent 

of Capital Bikeshare members were more likely to patronize businesses accessible by bicycle.20 

A 2016 Colorado study estimated that the combined health and economic benefits of bicycling and 

walking to the state’s economy are approximately $3.2 billion annually. The study also estimated that 

the economic benefit of out-of-state tourists that bicycled on their vacation is approximately $318 

million. 21  

Another study of the effect of bicycling in the Pikes Peak region of Colorado found that the local 

bicycling economy supports more than 370 jobs, contributes $11.5 million in labor income, adds $19 

million in value and creates a total of $33.8 million in direct, indirect and induced economic output. The 

three-county study also found that the region’s bicycle-friendly reputation has attracted a number of 

bicycling-related organizations and businesses to the area. 22     

15 Federal Highway Administration. “Pedestrian Safety Guide and Countermeasure Selection System (PEDSAFE).” 
16 Federal Highway Administration. “Bicycle Safety Guide and Countermeasure Selection System (BIKESAFE).”  
17 Wesley Marshall and Norman Garrick. Evidence on Why Bicycle-Friendly Cities Are Safer for All Road Users, Environmental 
Practice 13, no. 1, 2011, p. 16–27. 
18 Rebecca Sanders."Roadway Design Preferences Among Drivers and Bicyclists in the Bay Area." 93rd Annual Meeting of the 
Transportation Research Board, Washington, D.C, 2014. 
19 Seattle Department of Economic Development. "Neighborhood Business District Access Survey: Intercept Survey of 
Neighborhood Visitors." 2012. 
20 LDA Consulting. "Capital Bikeshare Member Survey Report." 2011. 
21 BBC Research and Consulting. “Economic and Health Benefits of Bicycling and Walking.” Prepared for the Colorado Office of 

Economic Development and International Trade. 2016.  
22 Pikes Peak Area Council of Governments. “The Economic Impact of Cycling in the Pikes Peak Region.” 2015. 

https://www.trailsandopenspaces.org/wp-content/uploads/2015/04/Economic-Impact-of-Cycling.pdf 
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Business owners have also reported increased revenue when bicycle lanes are installed. For example, 

since bicycle lanes were installed on Broad Avenue in Memphis, Tennessee, business owners have 

noted:23  

“The lanes slowed down traffic and people started noticing the businesses more. Our 

business revenues have grown on average 30 percent per year — yes, an art-related 

business in a tough economy.”  - Pat Brown, co-owner of T Clifton Gallery on Broad 

Avenue in Memphis 

 “It [adding bike lanes] was probably one of the best things to happen for my 

business.”  - Katelynn Meadows, owner of Sweetly on Broad Avenue in Memphis 

Many MPOs and local agencies recognize the importance of the factors mentioned above and include 

such information in their planning documents or create an independent active transportation plan. For 

example, the Fort Collins bicycle master plan reports the following statistics:24 

• After the construction of a protected bicycle lane in New York City, local businesses saw a 49 

percent increase in retail sales. 

• In Minneapolis-St. Paul, for every 400 meters closer a median-priced home is to an off-street 

bicycle facility, its value increases by $510. 

• Bicyclists in Philadelphia ride 260,000 miles daily, saving 47,450 tons of carbon dioxide from 

being emitted by cars each year. 

• Portland State University researchers found that retail customers who arrive by bicycle spend 24 

percent more per month than those who arrive by car. 

• After New York City installed a protected green bicycle lane on Columbus Avenue, bicycling 

increased 56 percent on weekdays, crashes decreased 34 percent, speeding decreased and 

sidewalk riding decreased. 

  

23 Transportation for America and American Public Health Association. "Building Healthy and Prosperous Communities: How 
Metro Araes Are Implementing More and Better Bicycling and Walking Projects." 2017. http://t4america.org/wp-
content/uploads/2017/12/Healthy-MPO-guidebook.pdf. 
24 City of Fort Collins. “Bicycle Plan.” 2014. https://www.fcgov.com/bicycling/pdf/2014BicycleMasterPlan_adopted_final.pdf   
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How can MPOs improve safety for people who walk or bike? 
MPOs identify reducing crashes and injuries on the transportation system as among their most 

important goals, as do transportation planners at all levels of governments, more broadly. Increasing the 

safety of the transportation system for transportation system users, regardless of their mode of travel, is 

one of 10 required planning considerations outlined in the metropolitan transportation planning final 

rule § 450.306 (b),25 which establishes planning emphasis areas for MPOs.  

Although MPOs do not traditionally implement transportation projects, their broad geographic focus 

enables them to establish a regional vision and goals for bicycle and pedestrian safety. Additionally, the 

policy and funding decisions made by MPOs have a considerable influence on how the transportation 

system is developed.  

In recognition of the significant potential for MPOs to affect safety outcomes, the Vision Zero Network 

recently released a set of recommendations for MPOs, listed below.26  

1. Work with state and local partners, set specific regional traffic safety goals and measure and 

report out progress. Use data, targets and metrics to ensure safety is prioritized regionally. 

2. Measure the causes of serious crashes to track, improve performance and report on progress. 

Focus on equitable investments and safety outcomes across communities. 

3. Prioritize safety in all funding decisions. 

4. Proactively share safety resources with local jurisdictions throughout the region. 

5. Recommend countermeasures and speed management strategies explicitly in MPO 

transportation plans and priorities. Support local and state speed management efforts. 

6. Publicize commitment to safety and equity; offer trainings for staff throughout the region on 

safety countermeasures and performance management. 

Some specific categories and examples of MPO efforts to improve safety are further described in this 

section.  

Safety in project prioritization 
The primary way an MPO can affect project implementation is through its project selection and 

prioritization criteria for funding transportation projects. Such criteria translate policy goals into 

quantifiable metrics and are usually approved by the MPO board. They can be applied to either the long-

range transportation plan, the Transportation Improvement Program (TIP) or both, lending objectivity to 

important funding decisions. The DRCOG Board of Directors recently adopted three TIP focus areas for 

the fiscal years 2020-2023 Transportation Improvement Program Call for Projects, one of which is safety 

and security.27 

25 A Wennik and P.E. Wemple. "MPO Guidebook for Using Safety as a Project Prioritization Factor." Federal Highway 
Administration, Washington D.C., 2016.  
26 Foxx, Jen and Shahum, Leah. “Centering Safety at Metropolitan Planning Organizations.” 2017. Accessed January 30, 2018. 
http://visionzeronetwork.org/mpo_safety/  
27  Denver Regional Council of Governments Board of Directors. Meeting Packet for September 20, 2017. 
https://drcog.org/sites/default/files/event-materials/September%2020%202017%20Board%20of%20Directors%20Agenda.pdf  
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Project selection and prioritization for the TIP can take many forms and every MPO has a process for 

selecting projects, ranging from informal to highly data-driven. As pointed out by FHWA, there is an 

opportunity to draw a clear link between points awarded to projects and proposed countermeasures to 

be included in the project. 28 Awarding points simply because a project is at a location with a high crash 

history does not ensure that the safety problems will be addressed through the project. Some projects, 

such as road widening, may exacerbate an existing crash problem or create a new one by introducing 

longer crossings, greater complexity at intersections and higher speeds.  

Few MPOs have established prioritization criteria based on the relationship between crash history and 

proposed countermeasures, but with increasing countermeasure effectiveness data, this approach may 

become more widespread. For example, the Atlanta Regional Council’s (ARC) 2017 TIP scoring process 

awards 33 percent of the safety score based on safety countermeasures proposed.29  

Although project prioritization represents a tangible opportunity for MPOs to consider potential safety 

effects, design elements that may affect pedestrian and bicycle safety, such as crosswalks or pedestrian 

signals, might be incorporated further into the planning or design process or may change through the 

design process. MPOs should consider being involved in major reviews from the initial concept to the 

final design and construction. The Mid-Ohio Regional Planning Commission (MORPC) has established a 

Complete Streets design review checklist and process that can be replicated or adapted by other 

MPOs.30  

Another challenge MPOs encounter when considering the safety of potential projects is that safety 

prediction methods are less developed compared to traffic volume estimation methods, which inform 

other aspects of the prioritization process. Data needed to conduct reliable safety prediction analysis are 

often lacking and widely accepted safety prediction models applicable at a regional scale are not 

currently available. Furthermore, methods to evaluate the safety outcomes of systemic changes such as 

development of safe bicycle and pedestrian networks, greater use of transit and more dense land use 

have not been developed and proven. 

Safety performance measures 
Another way for MPOs to emphasize safety is by incorporating performance measures into their 

planning efforts. Since 2016, the Federal Highway Administration (FHWA) established a requirement for 

MPOs to develop performance targets for the number and rate of fatalities and serious injuries, and the 

number of nonmotorized fatalities and serious injuries.31 Most MPOs have established safety targets 

similar to those established by their respective state departments of transportation. For example, the 

Maricopa Association of Governments Strategic Transportation Safety Plan established a regional target 

28 Wennink, A., Denbow, R. and Wemple, P.E. “MPO Guidebook for Using Safety as a Project Prioritization Factor.” Report No. 
FHWA-HEP-16-090. Federal Highway Administration, 2016. 
https://www.fhwa.dot.gov/planning/transportation_safety_planning/publications/mpo_guidebook/fhwahep16090.pdf  
29 Atlanta Regional Commission. “The ARC TIP Project Evaluation Framework.” 2017. 
30 Mid-Ohio Regional Planning Comission."Complete Streets Policy." 2010. 
https://www.smartgrowthamerica.org/app/legacy/documents/cs/policy/cs-oh-morpc-policy.pdf. 
31 Federal Highway Administration. “Metropolitan Planning Organization Safety Performance Measures Fact Sheet.” N.d. 
https://safety.fhwa.dot.gov/hsip/spm/mpo_factsheet.cfm  
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to reduce fatalities and serious injuries by 3 to 7 percent over the next five years, consistent with 

Arizona’s Strategic Highway Safety Plan target. The Delaware Valley Regional Planning Commission’s 

targets are also closely coordinated with state partners to ensure consistency, and the Lee County, 

Florida, MPO established a goal consistent with the Florida Strategic Highway Safety Plan in its 

Countywide Bicycle and Pedestrian Safety Action Plan.32  

In January 2018, DRCOG established safety targets for the Denver region. DRCOG’s targets are not based 

on state target-setting methodology, but instead are consistent with the long-term Metro Vision goal of 

reducing fatalities by 64 percent by 2040.33 Other MPOs have established similar long-term targets. For 

example, the Portland Metro safety plan established a performance target of a 50 percent reduction in 

fatalities and serious injuries for pedestrians, bicyclists and motor vehicle occupants by 2035 as 

compared with 2005.34  

Among cities that have developed Vision Zero plans, fatality reduction targets tend to be more 

aggressive than those that don’t adopt Vision Zero plans. For example, the City and County of Denver 

identified a target year of 2030 for eliminating traffic fatalities and serious injuries.35 As MPOs begin to 

develop their Vision Zero plans or respond to plans developed by member agencies, more aggressive 

targets may be established. For instance, Metro (the MPO for the Portland, Oregon, region), has 

developed a draft regional safety plan that includes a target of zero fatalities by 2035, with 

corresponding interim targets.36  

MPOs can use several other potential performance measures to understand safety concerns and trends 

at the regional level. The 2016 FHWA Guidebook for Developing Pedestrian and Bicycle Performance 

Measures outlines many performance measures applicable at a range of geographic scales.37 According 

to the report, regional performance measures are typically used for project prioritization, benchmarking 

and project impact assessment. Examples of safety-related pedestrian and bicycle performance 

measures include: crossing opportunities, facility maintenance, facility mileage, user perceptions and 

volume. Performance measure options for DRCOG will be explored further in a later stage of the active 

transportation plan.  

Capacity building 
MPOs are critical to building capacity for pedestrian and bicycle safety planning and analysis within their 

regions. For example, as the liaison among federal, state and local agencies, MPOs can help local 

agencies access safety funds managed by the state or facilitate local access to state crash data. 

32 Lee County Metropolitan Planning Organization. “Countywide Bicycle and Pedestrian Safety Action Plan.” 2013. 

http://bikewalklee.org/BWL_PDFs/MPO/BikePedSafetyActionPlanSept2013t.pdf 
33 Denver Regional Council of Governments. Staff memo to Board of Directors. January 17, 2018.  
34 Metro. “Regional Transportation Safety Plan.” 2012. 
35 City of Denver. “Vision Zero Action Plan.” 2017. 
https://www.denvergov.org/content/dam/denvergov/Portals/705/documents/visionzero/Denver-Vision-Zero-Action-Plan.pdf  
36 Peer discussion with DRCOG and Metro staff. March 7, 2018.  
37 Federal Highway Administration. “Guidebook for Developing Pedestrian and Bicycle Performance Measures.” 2016. 
https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/performance_measures_guidebook/pm_guidebook.
pdf 
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Alternatively, MPOs can conduct analysis for local agencies or conduct trainings to help member 

agencies evaluate safety concerns in their jurisdictions.  

MORPC in Columbus, Ohio, has elevated safety in its region by helping local members access state crash 

data, identifying high-crash locations and crash trends throughout the region, working with local 

agencies to pursue Highway Safety Improvement Program funds and hosting safety-related trainings. 

MORPC also represents local and regional interests in safety planning coordination efforts at the state 

level and participates in a fatality review board, which convenes law enforcement, emergency 

responders, engineers and planners to review every fatality that occurs within Franklin County and 

develop countermeasures. 

Incorporating health into transportation planning 
The health outcomes for individuals and populations are strongly associated with, and affected by, the 

transportation system. The way people get around influences whether their daily routines are 

characterized by movement or inactivity and, in turn, how many calories they burn commuting, running 

errands and in other travel. Additionally, certain populations face transportation- and health-related 

inequities. The American Public Health Association has recognized as important the association among 

transportation, public health and equity, and has identified the following guiding principles for 

addressing the relationship:38   

1. Encourage transportation and land-use planning policies, such as a Complete Streets policy, that 

support healthy communities. 

2. Establish performance measures to promote safe, affordable and equitable public transit and 

alternative modes of transportation such as walking and cycling. 

3. Use health impact assessments to inform and guide transportation policy, projects and planning. 

4. Foster the participation of local communities and underserved populations in all stages of the 

transportation planning and development process. 

5. Expand the funding of community-based transportation programs and services that promote 

health and provide access to healthy food and water, affordable housing, employment, schools, 

health care and recreation. 

6. Fund programs that expand transportation options for disadvantaged populations and people 

with disabilities, and that promote safe, convenient transportation options for children and 

seniors. 

7. Design and construct multimodal transportation systems within each state and metropolitan 

area to meet the needs of users of all ages and abilities, including those in rural areas. 

8. Collect data and fund research to evaluate how transportation and planning policies affect 

public health and health equity. 

9. Support reductions in transportation-related emissions and greenhouse gases. 

38 American Public Health Association. “Public Health and Equity Principles for Transportation.” Accessed January 30, 2018. 
https://www.apha.org/topics-and-issues/transportation/public-health-and-equity-principles-for-transportation  
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10. Increase vehicle, motorist, passenger, cyclist and pedestrian safety. 

Health impact assessments 
A health impact assessments (HIA) provide a framework for MPOs to partner with public health agencies 

and nonprofits to explore the relationship among active transportation, equity and health in their 

regions. HIAs follow a structured process that evaluates positive and negative health outcomes from a 

policy, program or project that does not traditionally consider health. HIAs are proactive — they are 

completed before a decision is made — and they provide recommendations for decision-makers to 

consider how the project can reduce health inequities. The major steps in an HIA are often iterative and 

include:39 

• screening: identifying if a plan, project or policy could benefit from an HIA 

• scoping: identifying the health risks and benefits to consider throughout the assessment 

• assessment: identifying affected populations and characterizing health impacts of the decision 

• recommendations: suggesting actions to promote positive health effects and minimize negative 

health effects 

• reporting: presenting results to decision-makers, affected communities and other stakeholders 

• monitoring and evaluation: determining the HIA’s effect on the decision and, longer term, the 

health status of affected populations 

Across the U.S., practitioners have completed over 350 HIAs. Although HIA topics can span a wide range 

of topics, a large proportion of all HIAs are transportation-related. Of these, at least 12 have been 

conducted at a regional scale.40  

MPOs have knowledge, data and processes that can support HIAs led by other agencies or otherwise 

integrate health in MPO planning processes. Previous HIAs involving MPOs vary with respect to project 

length, type of qualitative and quantitative data used, budget and MPO role. They are often conducted 

at the project level, such as for a corridor study, but the process has also been used to evaluate plans or 

policies. A few of these are described in more detail in this section. 

Atlanta Regional Commission 

In 2012, the Center for Quality Growth and Regional Development at Georgia Institute of Technology 

completed an HIA for the Atlanta Regional Plan 2040. The HIA helped identify future amendments to 

Plan 2040, along with recommended revisions to the regional planning process. Some recommendations 

stemming from the HIA include:41 

39 Centers for Disease Control and Prevention. "Health Impact Assessment." June 2, 2017, 
https://www.cdc.gov/healthyplaces/hia.htm. 
40 PEW Charitable Trust et al. "Health Impact Assessments in the United States." N.d., Accessed December 20, 2017. 
http://bit.ly/1F13PKL 
41 Center for Quality Growth and Regional Development at the Georgia Institute of Technology. "Health Impact Assessment of 
Atlanta Regional Plan 2040." 2012, 
http://www.pewtrusts.org/~/media/assets/2012/12/01/atl_plan2040_hia_fullreport.pdf?la=en. 
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• Fund a larger share of pedestrian, bicycle and transit projects relative to road capacity projects. 

• Introduce congestion pricing. 

• Revise ordinances to create block lengths of less than 500 feet. 

• Add plan-level performance measures, including “number of injury and fatal crashes per 

100,000 residents.” 

• Incorporate regional health data in the regional assessment phase of the planning process. 

• As part of the equitable target area analysis, incorporate health vulnerability measures. 

MetroPlan Orlando 

In 2016, MetroPlan Orlando, the MPO for the Orlando, Florida, region, completed an HIA for the 

proposed State Route 50 bus rapid transit project.42 Like many other HIAs conducted by public agencies, 

MetroPlan Orlando partnered with an academic institution (the University of Central Florida) to 

complete the HIA. The HIA determined the project would improve health outcomes and would likely 

increase pedestrian and bicyclist safety throughout the study area. The determination was quantified 

based on the types of improvements that were planned for implementation. The HIA suggested that the 

project would increase physical activity and reduce diseases associated with inactivity, thus improving 

health outcomes.  

Massachusetts Department of Transportation 

HIAs are not usually required for transportation projects but are completed by HIA practitioners to 

proactively consider additional perspectives, form new partnerships and leverage resources. 

Massachusetts, however, passed a transportation reform law in 2009 that created the state’s Healthy 

Transportation Compact.43  

After completing several pilot HIAs, the Massachusetts Department of Transportation (MassDOT) 

recognized that HIAs provide the greatest benefit when conducted early in the transportation planning 

process. MassDOT staff had initial concerns about HIAs increasing the cost of their transportation 

projects. To offset any additional cost, MassDOT partnered with other agencies to hold joint HIA 

trainings and public health agencies assisted in completing the assessments. Such joint relationships 

mitigated any initial concern about the HIA negatively impacting the project development.44  

Integrated transportation and health impact model (ITHIM) 
In addition to HIAs, there are other analytical approaches to integrating health considerations into MPO 

planning. A few MPOs have used the Integrated Transportation and Health Impact Model (ITHIM) to 

incorporate health into their planning activities. The ITHIM was developed by the Centre for Diet and 

Activity Research in the United Kingdom and allows researchers to predict the effects of transportation 

42 Metropolitan Orlando. “SR 50 Bus Rapid Transit Health Impact Assessment.” 2016. https://metroplanorlando.org/wp-
content/uploads/SR50-Health-Impact-Assessment-2016.pdf  
43 Massachusetts Department of Public Health. "Health Impact Assessment of the Massachusetts Department of Transportation 
Grounding McGrath Study." 2013, http://www.mass.gov/eohhs/docs/dph/environmental/hia/hia-mcgrath-exec-summary.pdf 
44 Center for Disease Control and Prevention. “State and Local HIA Cooperative Agreements: Massachusetts Department of 
Public Health." N.d., Accessed December 21, 2017, https://www.cdc.gov/healthyplaces/fundedhias/massachusetts.htm 
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system changes on physical activity, air pollution, crashes and injuries, and carbon emissions.45 ITHIM 

can help planners justify active transportation infrastructure and programs by providing a more 

complete picture of a project’s effects.  

Nashville Area MPO 

The Nashville Area MPO used results from the ITHIM to demonstrate the health effects of adding 

walking or bicycling elements into 77 percent of funded roadway projects. Elected officials had 

previously been reluctant to invest in active transportation, even though the region has higher rates of 

certain chronic diseases compared to national averages. With the help of the CDC, the MPO could 

predict decreases in diabetes, depression, dementia and other chronic diseases using the ITHIM. Results 

showed several scenarios and their associated decrease in disease burden. For instance, in one scenario 

in which the average resident would walk for 82 minutes and bicycle for 12 minutes per week for 

transportation, the cardiovascular disease burden decreased by 4 percent.46  

Metropolitan Transportation Commission 

A 2013 study using travel demand model data from the Metropolitan Transportation Commission (the 

MPO for the San Francisco Bay Area) used the ITHIM to understand how shifting trips from automobiles 

to active transportation would impact chronic health issues such as cardiovascular disease and diabetes, 

as well as traffic crashes. The study found that the health benefits of increased physical activity 

associated with mode change would far exceed the benefits resulting from air quality improvements. 

Furthermore, the “risk reduction of the magnitude predicted by ITHIM would rank among the most 

notable public health achievements in the modern era.” 47, 48  

Regional approaches to bicycle network planning  
Regional approaches to bicycle network planning vary from region to region. Typically, a bicycle network 

refers to a combination of trails, paths, bicycle lanes, shoulders and shared streets that connect 

bicyclists to their destinations. Some jurisdictions also consider end-of-trip facilities, such as bicycle 

parking and repair stations, as part of the network.  

Bicycle network planning at any scale usually includes establishing a purpose and vision, mapping 

existing and planned facilities, identifying areas with the potential for increased bicycle trips (latent 

45 Center for Diet and Activity Research. “Integrated Transport Health Impact Modelling Tool.” N.d., accessed February 1, 2018. 
http://www.cedar.iph.cam.ac.uk/research/modelling/ithim/  
46 Transportation for America and American Public Health Association. "Building Healthy and Prosperous Communities: How 
Metro Araes Are Implementing More and Better Bicycling and Walking Projects." 2017, http://t4america.org/wp-
content/uploads/2017/12/Healthy-MPO-guidebook.pdf  
47 Maizlish N., Woodcock J., Co, S. and Ostro, B. “Health Co-benefits of Transportation-Related Reductions in Greenhouse Gas 
Emissions in the San Francisco Bay Area.” American Journal of Health, 2016. 
http://walkboston.org/sites/default/files/Health%20Cobenefits%20and%20Transportation-
Related%20Reductions%20in%20Greenhouse%20Gas%20Emissions.pdf 
48 Metropolitan Transportation Commission. “Study Quantifies Public Health Benefits of Walking and Bicycling in SF Bay Area.” 
February 14, 2013. https://mtc.ca.gov/whats-happening/news/study-quantifies-public-health-benefits-walking-and-bicycling-sf-
bay-area  
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demand analysis), engaging stakeholders and the broader public, and the development of an 

implementation plan. However, some MPOs have not developed a regional bicycle facilities network, 

preferring to focus on policies, programs and guidance. Another common approach at the regional or 

statewide scale is to develop a somewhat conceptual network highlighting important connectivity 

needs, but not specifying exact alignments or facility types. In this section, several approaches to bicycle 

network planning at peer agencies are described.  

Capital Area MPO (Austin, Texas) 

In its 2045 Regional Active Transportation Plan, the Capital Area MPO (CAMPO, the MPO for the Austin, 

Texas, region), developed an inventory of local and regional existing and planned network elements, 

conducted a demand and needs analysis, and established a three-tiered prioritization scheme.49 In 

addition to bicycle facilities, CAMPO included bicycle detection at traffic lights, signs and wayfinding, and 

bicycle parking in its network inventory. The list of existing and planned bicycle facilities included trails, 

bicycle lanes, separated bicycle lanes and shoulders.  

CAMPO used the following types of data to identify areas with high potential for bicycling:  

• demographic and socio-economic information 

• vehicle ownership 

• bicycle and pedestrian crashes 

• transit and active transportation facilities  

• points of interest (such as schools, universities, parks and court houses)  

Using a gravity model, CAMPO’s planning team identified potential regional routes that connect 

population centers and popular destinations. This information was used to develop a priority facility 

network. The priority network is separated into three tiers to be developed in the next 10 years, 25 

years and 25-plus years (vision connectors), respectively.  

The networks included in the CAMPO plan are relatively sparse and primarily long-distance routes. 

However, the plan also highlights local connections and includes more detailed county-level plans based 

on input from local agencies. CAMPO also conducted extensive stakeholder outreach to identify local 

bicycle and pedestrian needs. 

In addition to supporting the development of the plan, inventory, analyses and prioritization network 

serve as resources for local governments who conduct their own inventories and bicycle planning. 

CAMPO also developed bicycle facility design guidance that addresses facility selection and 

recommended shoulder width charts. 

49 Capital Area Metropolitan Planning Organization. “2045 Regional Active Transportation Plan DRAFT.” 2017. 
http://www.campotexas.org/wp-content/uploads/2017/08/Public-Draft-2045-Regional-Active-Transportation-Plan-081517-for-
web.pdf  
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Figure 1. CAMPO Tiered Regional Network Map50 
 

 

Puget Sound Regional Council (Seattle, Washington)  

In its 2040 Active Transportation Plan, the Puget Sound Regional Council (PSRC) developed a bicycle 

network with the purpose of identifying a “future network of key bicycle connections between regional 

locations across the central Puget Sound region and to use this network as a planning tool for regional 

coordination and cross-jurisdictional cooperation.”51 

Stakeholders in the plan development process identified criteria for the development of the regional 

network consistent with the overarching goals of PSRC’s Vision 2040. The criteria emphasize connecting 

regional urban centers and transit locations. Additionally, the network provides connections to other 

local and regional destinations, such as:  

• high employment zones, 

• higher education institutions and large high schools,  

• regional parks, 

• major trails in surrounding counties, and 

• military bases. 

Once these high-priority destinations were identified, the network itself was designed to emphasize a 

continuous and connected network, cross-jurisdictional links and connections to the aforementioned 

destinations. Existing and proposed facilities were mapped and gaps were identified.  

50 Capital Area Metropolitan Planning Organization.”2045 Regional Active Transportation Plan DRAFT.” 2017. 
http://www.campotexas.org/wp-content/uploads/2017/08/Public-Draft-2045-Regional-Active-Transportation-Plan-081517-for-
web.pdf  
51 Puget Sound Regional Council. “Transportation 2040 Update.” 2014. 
https://www.psrc.org/sites/default/files/t2040update2014appendixo_0.pdf 
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PSRC’s bicycle network includes two tiers. First-tier routes represent the shortest path between regional 

destinations. The PSRC plan explicitly acknowledges that alignments and facility types will be 

determined by local agencies and that regional routes indicate a half-mile corridor. In rural areas, even 

greater flexibility is needed.  

Figure 2. PSRC Regional Bicycle Network52 

 

PSRC also emphasized their intent to develop a network that is safe and comfortable for users of all ages 

and abilities and promotes the use of comfortable facilities for the build-out of the regional network, 

including bike paths or lanes separated from motor vehicle traffic or facilities on low-speed local streets. 

To aid with facility selection, PSRC’s plan includes a bicycle facility typology, which establishes common 

definitions for bicycle facilities throughout the region (Table 3).  

 

52 Puget Sound Regional Council. “Transportation 2040 Update.” 2014. 
https://www.psrc.org/sites/default/files/t2040update2014appendixo_0.pdf  
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Table 3. PSRC Regional Bicycle Facility Typology53 

   

PSRC is updating its regional bicycle network and has made some changes since the network was initially 

developed.54 Some of the changes include:  

• PSRC can now link regional routes to specific roadways. When PSRC initially developed the 

regional bicycle network, many local communities did not have bicycle network plans or were 

developing them. Most communities in the region have since completed plans. 

• The network is now presented and dissemination via an online map. The online map includes 

links to the underlying local plan.  

• There is a greater emphasis on providing facilities for bicyclists of all ages and abilities. 

Wasatch Front Regional Council (Salt Lake City, Utah) 

As part of its 2040 Regional Transportation Plan (RTP), the Wasatch Front Regional Council (WFRC) 

created a regional bicycle priority network.55 The WFRC network is consistent with local plans developed 

through the 2013 Utah Collaborative Active Transportation Study. Each regional route is reflected in a 

local plan and represents the highest priorities of the region. Routes often cross jurisdictional 

boundaries. The WFRC bicycle network is roughly spaced at 1-mile increments, though the density of the 

network varies across the region. Because the regional routes reflect locally planned routes, they follow 

53 Puget Sound Regional Council. “Transportation 2040 Update.” 2014. 
https://www.psrc.org/sites/default/files/t2040update2014appendixo_0.pdf 
54 Peer discussion with DRCOG and PSRC staff. February 21, 2018. 
55 Wasatch Front Regional Council. Active Transportation. http://wfrc.org/programs/active-transportation/#1492467631476-
e095f125-9930  
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specific alignments, rather than being conceptual. The WFRC bicycle network is represented through an 

online map to facilitate access and provide a mechanism for routine updating. 

WFRC has experienced a few noteworthy challenges related to the regional bicycle network:56  

• Implementing comfortable bicycle facilities on many of the regional routes has been found to 

be difficult due to the types of streets that were identified as part of the network. Routes that 

provide significant connectivity for bicyclists often also carry significant volumes of vehicular 

traffic. 

• The current, updated version of the map is not referenced in project development, resulting 

in missed opportunities to implement bicycle facilities as part of roadway projects.  

• Agencies use inconsistent data definitions and schema, complicating map updates. 

In addition to developing a regional bicycle network, WFRC has conducted a level of traffic stress (LTS) 

analysis at the regional scale and identified recommended facilities to improve bicyclist comfort. Local 

agencies have found this information to be useful in developing projects.  

Metro (Portland, Oregon) 

As part of its 2014 Regional Active Transportation Plan, Metro identified several types of regional bicycle 

networks.57 Its approach mirrors the functional class system used in other transportation planning 

contexts. Metro established a regional network consisting of bicycle parkways, the highest classification 

of regional bicycle routes that form the spine of the system, along with regional bikeway routes, which 

represent a lower functional classification but still provide regional connectivity. In addition, the plan 

identifies bicycle districts where shorter local trips are likely to occur and are encouraged through 

bicycle-friendly design.  

Metro used a data-intensive process to identify the regional network.58 Three network concepts 

(spiderweb, mobility corridor and grid) were evaluated, using the MPO’s travel demand model to 

determine which approach would offer the greatest benefit. The analysis determined that network 

density was a key factor in achieving regional bike-use goals and the resulting network included in the 

regional active transportation plan is more dense than any of the networks initially studied. The 

resulting network includes a bicycle routes roughly every 2 miles.  

All bicycle infrastructure projects within bicycle districts or along the regional routes are considered part 

of the regional bicycle network and are eligible for federal funding. Metro recognizes that local decisions 

may result in changes to route alignments, particularly where more comfortable facilities can be 

implemented while maintaining regional connectivity. 

56 Peer discussion with DRCOG and WFRC staff. February 8, 2018. 
57 Metro. 2014 Regional Active Transportation Plan. 
https://www.oregonmetro.gov/sites/default/files/2014/09/25/2014_regional_active_transportation_plan_0.pdf  
58 Metro. Regional Bicycle Network Evaluation. 2013. https://goo.gl/C1cwvM  
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Mid-America Regional Council (Kansas City, Missouri) 

For the Greater Kansas City Regional Bikeway Plan, the Mid-America Regional Council (MARC) developed 

a conceptual vision for regional bicycle connections. 59 The plan serves as a guiding document for cities 

and counties throughout the region. 

MARC’s regional network was developed with consideration of existing and planned bikeways, 

connections to key destinations, barriers, public input and network gaps. The network itself was 

developed to create a grid of bicycle routes throughout the region. A denser network (routes spaced 

roughly 2 to 4 miles apart) was proposed in urban areas with a higher concentration of destinations. In 

less developed or rural areas, route spacing increased to 4 to 8 miles. Route directness was also 

considered as a route-choice criterion.  

MARC prioritized the initially selected routes to help guide resource allocation. Staff used a GIS-based 

model to prioritize network segments, assigning points to routes based on their proximity to parks, 

transit stops, transit centers and other destinations; socio-demographic information such as the number 

of households without access to a vehicle; environmental justice; and existing levels of bicycle 

commuting.  

59 Mid-America Regional Council. “Greater Kansas City Regional Bikeway Plan.” N.d.http://marc.org/Transportation/Plans-
Studies/pdfs/KCRBP_Jan2015adopted_web.aspx  
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Figure 3. Mid-America Regional Council Regional Bikeway Priorities 
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Regional Transportation Commission of Southern Nevada (Las Vegas, Nevada) 

The Regional Transportation Commission of Southern Nevada (RTCSNV) developed a Regional Bicycle 

Network Gap Analysis report in 2014 to identify critical gaps in the bicycle network.60 The project 

included an inventory of existing facilities and connectivity to local destinations including parks, schools, 

airports, regional malls, park-and-ride locations, Census tracts with high bicycle use and locations where 

bike club rides frequently begin or end. 

High-priority segments throughout the region were prioritized based on demand (population and 

employment) and connectivity gaps. The connectivity gap analysis was focused on roads with speed 

limits greater than 25 mph. Gaps were identified where locally-identified destinations did not connect to 

a bicycle facility. Locations with multiple destinations were given a higher priority. 

The results of RTCSNV’s gap analysis informed the development of bicycling and walking networks that 

were included in its subsequent Regional Bicycle and Pedestrian Plan for Southern Nevada.61 The 

networks included specific facility recommendations, at the project level, for each part of the region.  

Network recommendations in the regional plan were prioritized using criteria that address comfort and 

safety, access, equity and health, regional significance and feasibility. According to the Regional Bicycle 

and Pedestrian Plan for Southern Nevada, recommendations were considered regionally significant if 

they connect multiple jurisdictions, provide direct access to a bike-sharing station or support 

recommendations from another local or regional plan.62 

 

 

 

  

60 Regional Transportation Commission of Southern Nevada. “Regional Bicycle Network Gap Analysis.” 2014. 
http://www.rtcsnv.com/wp-content/uploads/2012/06/Regional-Bicycle-Network-Gap-Analysis.pdf  
61 Regional Transportation Commission of Southern Nevada. “Regional Bicycle and Pedestrian Plan for Southern Nevada.” 2017. 
http://www.rtcsnv.com/wp-content/uploads/2012/06/1-RTC-RBPP-April-2017-Final-Chapters-1-8.pdf  
62 Regional Transportation Commission of Southern Nevada. “Regional Bicycle and Pedestrian Plan for Southern Nevada.” 2017. 
http://www.rtcsnv.com/wp-content/uploads/2012/06/1-RTC-RBPP-April-2017-Final-Chapters-1-8.pdf  
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Figure 4. Bicycle Facility Recommendations from RTCSNV Regional Bicycle and Pedestrian Plan  
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Delaware Valley Regional Planning Commission (Philadelphia, Pennsylvania) 

The Delaware Valley Regional Planning Commission (DVRPC) does not maintain a regional bicycle 

network. However, it has been involved with or led a number of regional bike-planning efforts. For 

example, DVRPC helped establish the vision for the Circuit Trails system, which has successfully 

generated interest and funding for regional trails.63  

Additionally, DVRPC provides a variety of regional bicycle network planning tools to help local agencies 

plan and implement bicycle facilities. Most recently, the MPO completed a regional LTS connectivity 

analysis that identified street segments for which infrastructure improvements would offer the greatest 

benefit to bicyclists.64 This approach closely aligns with how bicycle projects are implemented and 

provides useful information to local agencies. DVRPC has also supported the development of CyclePhilly, 

an open-source route tracking app that has helped DVRPC understand bicyclist route choice in the 

region. 65    

Regional bicycle network themes 
Based on the review of previous regional bicycle network planning efforts, the following themes 

emerge:  

1. MPOs use a variety of network development approaches for different planning purposes. There 

is not a one-size-fits-all solution and not all MPOs have developed a regional bicycle network.  

2. Regional networks provide a unifying vision, but are only sometimes tied to funding. 

3. In many instances, existing and proposed facilities as identified through previous local planning 

efforts provide the basis for a regional network and regional networks are typically consistent 

with local plans. 

4. Network development at the regional level usually relates to: connectivity to regional 

destinations and major transit centers and on providing cross-jurisdictional links. 

5. In some cases, regional routes are considered flexible, with exact alignments and facility types to 

be identified through local planning processes.  

6. Tiering or some other mechanism for indicating significance is a commonly used strategy. 

7. Some MPOs have separate on- and off-street networks in their regional network maps and 

visions. 

8. Facility design guidance and definitions are used by some MPOs in promoting consistency and 

uniformity. 

9. There is an increased emphasis across the nation on implementing regional routes and facilities 

that are highly comfortable and serve all ages and abilities. Less comfortable facilities should be 

reserved for limited cases with feasibility constraints or where the emphasis is on providing 

facilities for highly skilled cyclists. 

63 DVRPC. The Circuit Trails. https://www.dvrpc.org/webmaps/thecircuit/  
64 DVRPC. DVRPC Bicycle LTS and Connectivity Analysis. https://www.dvrpc.org/webmaps/BikeStress/    
65 CyclePhilly. http://www.cyclephilly.org/    
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10. A regional network is often only one aspect of an MPO’s active transportation program. 

Technical assistance is commonly used to support implementation of the regional network. 

Planning for walking at the regional scale 
Planning for walking at the regional scale usually requires a different approach than for bicycling. By 

comparison, walking trips tend to be much shorter, so the concept of developing regional routes for 

walking makes less sense than for bicycling. Nonetheless, walking is a critical component of the 

transportation system and offers immense potential for helping MPOs achieve regional goals.  

MPOs can help local agencies plan for walking by providing education, technical assistance, tools, policy 

guidance and a common vision. For example, some MPOs have adopted and implemented Complete 

Streets policies at a regional level and provide support to local jurisdictions in their efforts to adopt 

Complete Streets policies.66 MPOs also develop and share data, analyses and design resources with local 

planners to encourage the use of best practices in pedestrian planning and troubleshoot local barriers.67  

This section presents several regional pedestrian planning approaches among DRCOG’s peer agencies. 

Puget Sound Regional Council (Seattle, Washington) 

Puget Sound Regional Council (PSRC) develops a variety of regional pedestrian planning resources for 

local jurisdictions. PSRC provides a vision for supporting active transportation, provides information 

about the benefits of investing in pedestrian planning, inventories existing conditions and shares 

planning best practices for walkable communities. For example, PSRC developed the Transit Supportive 

Planning Toolkit which includes guidance to support multimodal access to transit.68 The toolkit provides 

information on: 

• facilities that improve connections to transit, such as pedestrian crossings, wayfinding signs 
and continuous sidewalks 

• Complete Streets policies that integrate the needs of pedestrians, bicyclists, motorists and 
riders of public transit into transportation planning 

• encouraging clear, formalized and interconnected streets and small blocks to make 
destinations visible and easier to access 

• expanding the sidewalk network in areas where it is incomplete or nonexistent and can 
provide a linkage to a transit corridor 

• prioritize multimodal improvement projects and include them in the six-year Transportation 
Improvement Plan (TIP)69 
 

PRSC provides additional tools and guidance including methods for conducting pedestrian counts and 

the use of walkshed tools to illustrate the importance of sidewalk connectivity and promote 

66 Transportation for America. “The Innovative MPO.” 2014.  
67 Oregon Department of Transportation. “Oregon Statewide Bike and Pedestrian Plan.” 2016.  
68 Puget Sound Regional Council. “Transit Supportive Planning Toolkit: Guidance and Resources for Plan and Policy 
Development.” 2013. https://www.psrc.org/sites/default/files/transitplanningtoolkit.pdf  
69 Puget Sound Regional Council. “Active Transportation Plan.” 2014.  
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understanding of gaps in the pedestrian network. PSRC also intends to provide guidance to communities 

about incorporating health and equity into project implementation decisions. PSRC is exploring 

opportunities to obtain better pedestrian-related data. 

Capital Area Metropolitan Planning Organization (Austin, Texas) 

As part of its pedestrian planning process, the Capital Area Metropolitan Planning Organization 

(CAMPO) develops pedestrian zones and a set of networks to guide project prioritization and 

implementation decisions. Pedestrian zones are areas in the region where walking is likely to occur. Such 

areas include locations with a high intersection density.  

CAMPO focuses its pedestrian planning efforts within the pedestrian zones. As outlined in CAMPO’s 

2045 Regional Active Transportation Plan, it uses three types of networks to assess gaps, support first- 

and last-mile connections to transit and improve access to local destinations and communities 

throughout the region.  

Network types include: 

• unconstrained: all projects identified by local officials and CAMPO staff during the planning 
process and routes provided by the public through an online interactive map 

• local: areas in the region where population density, street grid density and other factors support 
short bicycling and walking trips and access to transit. The specific projects for local networks 
come from local governments. 

• regional priority: organized into three tiers and identifies key longer-distance routes that 
connect communities70  
 

CAMPO also provides design guidance to help set a regional standard for facilities and to support the 

efforts of local jurisdictions. The design guidance includes topics such as pedestrian facilities, street 

lighting, transit access, green infrastructure and street trees. A growing number of MPOs, including 

CAMPO, have begun to encourage the use of green infrastructure and street trees as a way to improve 

the pedestrian environment and encourage more people to walk. 

Metro (Portland, Oregon) 

Similar to its approach to regional bicycle network planning, Metro developed a regional pedestrian 

network for the 2014 Active Transportation Plan, using the functional classification concept to 

categorize routes.71 Metro identified regional pedestrian routes using a detailed analysis that considered 

existing infrastructure, proximity to jobs and housing, underserved populations, potential for increased 

walking trips, transit frequency and regional trails.72 Metro determined the resulting recommendations 

would offer the greatest benefit in terms of pedestrian access, safety and equity. 

The plan identifies the following pedestrian functional classes:  

70 Capital Area Metropolitan Planning Organization. “2045 Regional Active Transportation Plan.” 2017.  
71 https://www.oregonmetro.gov/sites/default/files/2014/09/25/2014_regional_active_transportation_plan_0.pdf  
72 Metro. Regional Active Transportation Plan: Pedestrian Network Analysis. 2013 
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• pedestrian parkways: the highest functional class for regional pedestrian routes. Pedestrian 

parkways largely mirror the regional transit network, are typically on major streets or trails and 

are intended to be comfortable pedestrian routes, separated from vehicle traffic. They connect 

pedestrian districts. 

• regional pedestrian corridors: the second highest functional class for regional pedestrian 

routes. They are typically major or minor arterials that are not designated as pedestrian 

parkway. 

• pedestrian districts: areas with a concentration of transit and destinations. Pedestrian districts 

are intended to have comfortable and safe pedestrian networks. 

In addition to these categories of regional pedestrian routes, Metro acknowledges the importance of 

local pedestrian connections. However, unlike the regional routes, local connections are not eligible for 

federal funding.  

Memphis MPO (Memphis, Tennessee) 

The Memphis MPO conducted extensive data collection and analysis to develop a prioritized list of 75 

corridors for its Regional Bicycle and Pedestrian Plan.73 Criteria addressing several pedestrian-related 

concerns were analyzed for individual segments throughout the region. These criteria are shown in 

Table 4.  

After the segments were evaluated, potential projects identified in one of three sources (the 2011 MPO 

Regional Bicycle and Pedestrian Plan, Mid-South Regional Greenprint and Sustainability Plan or a local 

pedestrian plan) were scored and ranked by the MPO, based on the projects’ component segment 

scores. The results are shown in Figure 5. 

73 Memphis Metropolitan Planning Organization. “Regional Bicycle and Pedestrian Plan.” 2014. 
http://memphismpo.org/sites/default/files/public/Chapter3.pdf  
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Table 4. Memphis Regional Bicycle and Pedestrian Plan, Pedestrian Network Ranking Criteria74  

  

 

74 Memphis Metropolitan Planning Organization. “Regional Bicycle and Pedestrian Plan.” 2014. 
http://memphismpo.org/sites/default/files/public/Chapter3.pdf 
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Figure 5. Pedestrian Route Priorities for the Memphis MPO Region  
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Regional pedestrian planning themes 
1. Few MPOs have identified regional pedestrian networks. A more common approach is to 

identify pedestrian zones or areas with high expected levels of pedestrian activity. 

2. Pedestrian zones are identified based on land use, street network characteristics and transit. 

3. Regionally significant pedestrian corridors are often highly comfortable, including wide, 

separated facilities designed to accommodate expected levels of pedestrian activity.  

4. MPOs often provide tools and policy guidance to help local agencies improve conditions for 

pedestrians.  
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Bicycle and pedestrian modeling  
One of the core functions of an MPO is to anticipate and respond to future transportation issues, such as 

congested corridors or increased emissions. MPOs use travel demand models to assist in the 

identification of such concerns and to test potential solutions. Travel demand models can broadly be 

categorized into choice-based models and facility-based models. Choice-based models simulate the 

transportation behavior decision processes of members of the population and facility-based models 

attempt to directly explain observed traffic on network segments based on contextual variables such as 

surrounding land uses. 

Historically, most MPOs have used trip-based models, a sub-type of choice-based models, following a 

four-step process: 1) estimate trip generation 2) distribute the trips across the network 3) identify mode 

split 4) assign trips to the network.75 However, advancements within the travel demand modeling 

industry have resulted in more widespread use of activity-based models, which more accurately reflect 

how people travel, but these models still suffer from some limitations.  

Some MPO models do not estimate bicycling and walking trips in any way. For those that do, detailed 

information about where walking and bicycling trips occur on the network are typically not provided. 

Such models may include an estimate of the number of bicycling and walking trips within a given area 

(traffic analysis zone), but not which streets people use to walk or bike.  

A 2014 National Cooperative Highway Research Program (NCHRP) report, Estimating Bicycling and 

Walking for Planning and Project Development, identified existing active transportation modeling 

approaches and new methods.76 The models presented in the report attempt to address gaps in 

nonmotorized modeling and promote choice-based rather than facility-based models. Regional models 

are currently choice-based, but as noted previously, are typically not detailed enough to be relevant for 

active transportation planning. The modeling refinements reviewed as part of the research are 

described below. These refinements are generally most relevant to making choice-based models more 

representative of bicycle and pedestrian travel patterns. 

Tour-generation model 
A tour-generation model generates bicycle and walking tours, as opposed to bicycle and walking trips. 

Tours are sequences of trips that start and end at the traveler’s home. For instance, an example tour 

might include home-work-store-home. Tour-generation models account for the relationships between 

the trips in the tour. For example, an individual is more likely to drive for the work-store and store-home 

trips if they drove to work than if they did not. The Puget Sound Regional Council developed tour-

generation and mode-split models for Seattle, which estimate the mode split for five tour purposes 

75 Castiglione, et al. “SHRP 2 Report S2-C46-RR-1: Activity-Based Travel Demand Models: A Primer” Strategic Highway Research 
Program, Transportation Research Board, Washington D.C., 2015.  
76 J. Richard Kuzmyak et al."NCHRP Report 770: Estimating Bicycling and Walking for Planning and Project Development." 
National Cooperative Highway Research Program, Transportation Research Board, Washington D.C., 2014. 
https://www.nap.edu/read/22330/chapter/1. 
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based on a range of variables, including socio-demographic, land use and transportation characteristics, 

and bicycle and pedestrian accessibility.  

GIS-based walk-accessibility model 
The geographic information systems-based walk-accessibility modeling technique uses geospatial 

overlay and network path-building procedures that are already available in GIS software to determine 

the accessibility to or from any point and incorporates accessibility scores into choice-based models. 

Accessibility scores are created for walking, bicycling, transit and motor vehicle modes; users may 

compare accessibility to estimate mode split and create walk trip tables by purpose. The NCHRP Report 

770 research project tested this technique using Metropolitan Washington Council of Governments data 

for Arlington County, Virginia. The technique is comparable to a more comprehensive, validated version 

of walk score or bike score. 

Walk trip generation and flow models 
The University of Maryland created the PedContext and MoPeD models for estimating walking trips and 

facility volumes at a subarea or neighborhood level. Compared to the traditional four-step process, the 

models allow users to analyze much smaller areas than a traffic analysis zone (TAZ). Rather, they allow 

users to analyze a block-size pedestrian analysis zone (PAZ). Walk trips are assigned to the walk network 

and are used to estimate link and intersection activity levels. 

The Portland Pedestrian Model is similar to PedContext and MoPeD. Using demand estimation improves 

the pedestrian mode-choice capabilities in existing trip-based models and uses PAZ as the analysis unit. 

In addition to accessibility, this model also generates a pedestrian index of the environment, which 

measures land uses and accessibility characteristics that are supportive of walking. 

Route choice models 
Recent research projects have developed bicycle and pedestrian route choice models, which attempt to 

explain the routes that people take on bicycle and pedestrian trips based on characteristics of the 

physical environment and socio-demographics. Route choice models provide a means of estimating 

facility-level demand in a choice-based framework. However, development and application of such 

models is highly complex and the research is relatively new, so they are not widely used. 

Facility demand 
Facility demand or direct demand models are an alternative framework to the choice-based modeling 

discussed above. In such an approach, model users predict observed pedestrian or bicycle volumes at 

the facility level (such as intersections or segments) based on surrounding land uses and demographics, 

characteristics of the transportation network and other hypothetical variables. Newer research has also 

explored using crowdsourced data in this framework. 

Latent demand modeling is a closely related approach frequently used in bicycle and pedestrian 

planning efforts. The approach entails assessing relative demand for walking and bicycling across space-

based established relationships between built environment factors and travel patterns. However, such 
DRAFT 05/2018 33



models are not typically calibrated against counts, in part because current conditions can often inhibit 

walking/bicycling and people will only start to use the facilities once network improvements are made.  

Pedestrian and bicycle volume data  
Many MPOs have established systems and processes for collecting and managing motorized traffic 

volume data. Historically, volume data collection for bicycling and walking has not received the same 

attention and resources, although MPOs are now bridging this gap.  

Nonmotorized count data can be used by MPOs and local agencies for several purposes, including 

monitoring trends, evaluating changes in use after a new facility is implemented, developing pedestrian 

or bicycle crash risks, estimating miles walked or bicycled or calibrating travel models. Nonmotorized 

count data can be collected manually or with automated sensors.  

Manual bicycling and walking count data is a low-cost way for communities to begin counting 

pedestrians and bicyclists. Manual counts also allow for collection of behavioral data that is not easily 

obtained through automated means. However, manually collected count data has significant limitations 

due to the short duration of manual counts and requires significant staff or volunteer time to develop a 

robust data set. Nonetheless, manual counts have been used by many local and regional agencies. 

In recent years, many state and regional agencies have started to develop larger nonmotorized count 

programs that rely on automated counters. With automated counters, counting can be conducted over 

long periods of time (including permanent installations), resulting in a rich data set. Automated count 

equipment vendors usually offer methods for downloading count data remotely, which simplifies the 

data collection and organization process. While automated counters offer advantages over manual 

counts, significant data management and analysis resources are required to process and interpret data 

obtained from automated counters. Additionally, quality control protocols should be followed to ensure 

the data is reliable. Automated counters also require up-front equipment and installation costs and 

ongoing maintenance. Because of the complexity of automated count data, the most successful state 

and regional count programs are developed based on strategic agency goals and are well integrated 

within the agency’s operations. 

In 2015, the Federal Highway Administration (FHWA) began a one-year pilot project to increase the 

capacity for MPOs to collect and use nonmotorized data.77 FHWA worked with 10 large MPOs to identify 

count locations, install counters and collect and use the data. The project resulted in a number of 

takeaways for MPOs in developing count programs, which are summarized below:  

• Ensure sufficient staff time and resources are available for count programs. 

• Involve partners in all steps of establishing and running a count program. 

• Select count technology best suited to identified locations. 

77 Federal Highway Administration. “Bicycle-Pedestrian Count Technology Pilot Project: Summary Report.” U.S. Department of 
Transportation, Washington, D.C., December 2016. 
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• Validate automatic count data with manual spot checks.  

MPOs vary in the extent to which they collect nonmotorized count data. A few examples are described 

in this section. 

Pima Association of Governments (Tucson, Arizona) 

The Pima Association of Governments organizes an annual bicycle and pedestrian count in the Tucson 

region. The manual counts are conducted at more than 80 intersections every October by volunteers 

and staff who have attended a brief training session. Counts are conducted in the morning and 

afternoon peak periods for two hours each, aggregated in 15-minute increments. In addition to the 

number of overall pedestrians and bicyclists, information such as gender, age range, helmet use, 

sidewalk riding and wrong-way riding is collected.78 The results are posted on an interactive web map.79  

San Diego Association of Governments (San Diego, California) 

In 2010, the County of San Diego Health and Human Services Agency was awarded a $16 million grant to 

promote physical activity and healthy eating. Under this grant, the health agency partnered with the San 

Diego State University and San Diego Association of Governments (SANDAG) to implement an active 

transportation monitoring program. Through the partnership, SANDAG installed Eco-Counter devices 

(Zelt, Pyro and Eco-Multi) at 26 sites on the regional bicycle network. Using GPS data combined with 

daily bicycle volumes, the partners were able to attribute 34,800 minutes of daily cycling to the active 

transportation network.80 

Southern California Association of Governments (Los Angeles, California) 

One example of a regional nonmotorized count program is the Southern California Association of 

Governments (SCAG) Bike Count Data Clearinghouse. Jurisdictions in the region upload their count data 

sets to the site and the data are presented in an interactive web map. Public users can view the map and 

download the raw data sets. However, the count data does not have standardized variables, making it 

challenging for users to compare data across jurisdictions. Currently, the web map has data for more 

than 1,000 count locations.81 

Delaware Valley Regional Planning Commission (Philadelphia, Pennsylvania) 

Another well-known bicycle and pedestrian count program in the U.S. is that of the Delaware Valley 

Regional Planning Commission (DVRPC).82 DVRPC’s program is housed within its travel monitoring 

program and includes a combination of short-duration counts and permanent count locations. For short-

duration bicycle counts, DVRPC employs a cyclical approach, where each location is counted every three 

years, on a rotating basis. DVRPC is in the process of developing a similar schedule for pedestrian 

78 Pima Association of Governments. "2016 Bicycle and Pedestrian Count." N.d., Accessed December 26, 2017. 
https://www.pagregion.com/Default.aspx?tabid=1269.. 
79 Pima Association of Governments. “Bicycle and Pedestrian Data Explorer” N.d., Accessed February 2, 
2018.http://gismaps.pagnet.org/BikePedDataExplorer/Map.aspx  
80 Sherry Ryan et al. "Designing and Implementing a Regional Active Transportation Monitoring Program Through a County-
MPO-University Collaboration." 2013. https://activelivingresearch.org/sites/default/files/2013_Methods_Ryan.pdf.. 
81 Colorado Department of Transportation. "Nonmotorized Monitoring Program Evaluation and Implementation Plan." 2016. 
82 https://www.dvrpc.org/webmaps/pedbikecounts/ 
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counts. DVRPC’s experience highlights the significant staff requirement associated with maintaining a 

comprehensive count program, as well as the need to budget for data upload fees, which accumulate to 

a considerable sum for a large program. 

Along with the agencies described above, several of DRCOG’s peer MPOs have developed nonmotorized 

count programs, including:  

• Mid-Ohio Regional Planning Commission (Columbus, Ohio): http://www.morpc.org/program-

service/bicycle-pedestrian/  

• Memphis MPO (Memphis, Tennessee): 

https://www.tn.gov/content/dam/tn/tdot/mpo/Bike_Pedestrian_Counter_Program.pdf  

• Boston Region Metropolitan Planning Organization (Boston, Massachusetts):  

http://www.ctps.org/bike_ped_count_1  

Prioritizing bicycling and walking projects in the transportation 

improvement program (TIP)   
MPOs allocate federal transportation funding to projects within the region through the development of 

a federally mandated Transportation Improvement Program (TIP). MPO policies governing how TIP 

funds are distributed are among the most significant ways MPOs can support active transportation in 

their regions.  

Each MPO identifies and weights project prioritization criteria differently. A selection of TIP prioritization 

criteria for active transportation projects from MPOs from around the country are summarized below.  

Capital Area MPO, Texas 

The Capital Area MPO (CAMPO) allocates project funding based on project criteria, planning factors, 

cost-benefit analysis and a project score. For active transportation projects, CAMPO weights planning 

factors much heavier than cost-benefit analysis (75 percent versus 25 percent). By comparison, planning 

factors and cost-benefit analysis are weighted equally for roadway, transit and transportation demand 

management projects (50 percent versus 50 percent). As shown in Table 5, connectivity, safety, and 

social and environmental effects are weighted the highest of all seven score criteria. The cost-benefit 

analysis is conducted using data from the 2000 Census Transportation Planning Products, CAMPO 2040 

Regional Travel Demand model demographic structure and a GIS buffer analysis (0.25-mile buffer) to 

select traffic analysis zones that would be affected by the project.  

After scoring active transportation projects, a review committee combines submitted projects into a 

single portfolio. From the portfolio, the review committee recommends the highest-ranking projects 

based on eligibility and funding availability. The recommended projects are then subject to the public 

involvement process and reviewed by CAMPO’s Technical Advisory Committee before going to its 

Transportation Policy Board for final approval. 
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 Table 5. CAMPO Active Transportation Scoring Criteria for Planning Factors83 

Atlanta Regional Commission (Atlanta, Georgia) 

The Atlanta Regional Commission (ARC) TIP evaluation framework follows a performance-driven 

approach, with an emphasis on quantitative metrics.84 A set of policy filters are applied to all TIP projects 

as part of the initial selection process to ensure selected projects will advance regional goals. Related to 

bicycling and walking, the filters require that projects originate from a locally adopted plan, include 

context-sensitive Complete Streets components and connect to an existing transit service or regional 

center.  

83 CAMPO. “Project Selection Criteria.” 2017. https://47kzwj6dn1447gy9z7do16an-wpengine.netdna-ssl.com/wp-
content/uploads/2018/03/Project-Selection-Criteria-Updated.pdf  
84 Atlanta Regional Commission. “The ARC TIP Project Evaluation Framework.” 2017.  
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The secondary selection process involves the evaluation of projects of similar types across several 

categories. A survey of ARC stakeholders was conducted to establish the relative weighting of criteria. 

The survey found that safety was the top priority for bicycle, pedestrian and trail projects, as well as 

roadway expansion and operations projects. ARC uses the criteria listed in Table 6 to evaluate bicycle, 

pedestrian and trail projects. The relative weight of each category is indicated in parentheses.  

Table 6. ARC Project Prioritization Criteria for Pedestrian, Bicycle and Trail Projects 

Mobility and Congestion (13.7%) 

 number of bicycle or pedestrian trips generated by the infrastructure project 

 daily traffic and posted speed on parallel street 

 project length 

 destinations within ½ mile 

 Is the project within 2 miles of a university or college? 

Network Connectivity (14.4%) 

 Is the project within 3 miles of a transit station or stop? 

 Does the project connect to another bike or trail system? 

Multimodalism (12.6%) 

 additional active mode person throughput 

 design includes elements for other modes 

Safety (14.5%) 

 serious injury and fatality crashes 

 bicycling crash risk (from Walk.Bike.Thrive!) 

 crash modification factors of proposed safety countermeasures 

Air Quality and Climate Change (6.3%) 

 change in criteria pollutant emissions 

 change in greenhouse gas emissions 

Cultural and Environmental Resources (6.8%) 

 Does the project connect to a cultural or environmental resource? 

 Does the project have an environmental improvement component? 

Social Equity (9.7%) 

 Does the project serve an equitable target area community? 

Land Use Compatibility (11.5%) 

 Does the project connect to high-density propensity areas (from Walk.Bike.Thrive!)? 

Employment Accessibility (10.4%) 

 Does the project connect to a Regional Employment Center, Freight Cluster or Regional Place? 
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Puget Sound Regional Council, Washington  

The Puget Sound Regional Council (PSRC) splits TIP development into two distinct competitive 

processes.85 A regional process is used to select projects at the regional scale and countywide forums 

select projects within specific counties. Funding is equally split between the regional and countywide 

processes (50/50 split). Project selection criteria for both processes must support regional goals. 

Projects are evaluated on the following basis:  

• The project supports regional growth, regional manufacturing/industrial centers and/or locally 

identified centers.  

• The project’s readiness/financial plan.  

• The project significantly enhances the transportation experience for a variety and multitude of 

users.  

The PSRC TIP framework includes a set-aside for bicycle and pedestrian projects. Of combined Surface 

Transportation Program (STP) and Congestion Mitigation and Air Quality (CMAQ) funds, 10 percent are 

dedicated to active transportation projects. Funding is allocated through the countywide process, for 

which each county has criteria for selecting projects. 

San Diego Association of Governments (San Diego, California) 

The San Diego Association of Governments (SANDAG) developed new active transportation criteria for 

its 2016 Regional Transportation Improvement Program.86  The criteria were developed through an 

extensive effort involving local jurisdictions, partner agencies, SANDAG working groups, other 

stakeholders and the public. SANDAG is working toward using its activity-based model in active 

transportation project evaluation; however, as of the development of the 2016 TIP, the model 

enhancements were not sufficiently developed to do so. 

SANDAG’s active transportation evaluation criteria are shown in Table 7. 

  

85 Puget Sound Regional Council. “2016 Project Selection Process: Appendix B.” 2016. 
https://www.psrc.org/sites/default/files/2017-2020tip-appendixb-projselection.pdf  
86 San Diego Association of Governments. “Regional Transportation Improvement Program.” 2016. 
http://www.sandag.org/uploads/publicationid/publicationid_2071_21174.pdf  
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Table 7. SANDAG Active Transportation Project Evaluation Criteria 

 

Criteria Description Possible 
Points 

Serves Daily Trips What is the change in the number of active transportation trips? 15 

Project Safety Is the project located in an area with a high bike and pedestrian traffic 
incident rate? (number of bike and pedestrian incidents within ¼  
mile) 

5 

System Connectivity A) Does the project provide enhanced connectivity to/from transit 
station/stop areas, highway project areas or rail grade separations? 
(within ¼ mile) 

B) Does the project provide multimodal connections? 

5 
 
 
 

5 

Consistency with Local 
Plans 

Is the improvement identified in a locally adopted plan? 5 

Reduced Bike/Pedestrian 
Stress Level 

Does the project result in a safer facility for people biking and 
pedestrians? (project area currently unsafe due to speed, traffic 
volume, other conflicts) 

10 

Greenhouse gas and 
Pollutant Emissions 

A) What is the reduction in carbon dioxide emissions from 
implementing the project?  

B) What is the reduction in smog-forming pollutants from 
implementing the project? 

5 
 
 

5 

Serves Regional 
Comprehensive Plan 
Smart Growth Areas 

Is the project located near population and employment? (population 
and employment in smart growth areas within ¼ mile)  

5 

Physical Activity What is the increase in physical activity? 5 

Range of Users/Skill 
Levels Served 

For major arterial streets, are alternative routes attractive to all riders 
considered or are the arterial or alternative routes traffic calmed? 

5 

Accessibility A) Does the project support access to jobs and schools (within ¼ 
mile)?  

B) Does the project support access to recreational areas, parks and 
beaches (within ¼ mile)?  

C) What percentage of the project users are from disadvantaged 
communities (within ¼ mile)? 

4 
 
 

3 
 
 

3 

Project Cost-Effectiveness What is the cost-effectiveness of the project (includes project cost, 
delay, fuel costs, emissions, health, safety)? 

20 
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Emerging trends  
The transportation system is rapidly evolving and will continue to undergo significant changes over the 

next few decades. Technology advancements, the emergence of the sharing economy and greater 

private sector involvement are driving these changes. Although many of the changes relate to how 

motor vehicles are used, there are significant implications for bicycling and walking, as well as some 

specific applications for active transportation. DRCOG’s partnership in the Mobility Choice Blueprint 

Initiative is an example of how MPOs can lead preparing for and shaping these system changes.87 

Shared mobility  
Shared mobility is “an innovative transportation strategy that enables users to gain short-term access to 

transportation modes on an as-needed basis.”88 The concept applies to the shared use of bicycles and 

vehicles and encompasses bike-sharing, car-sharing, ride-sharing and other types of transit and mobility-

on-demand services. 

Shared mobility programs increase travel options for residents and can provide first- and last-mile 

connections. Shared mobility options may also have unplanned effects on equity and change the way 

existing transportation services, like public transit, operate at a local and regional level.  

Most MPOs are not actively engaged in planning for shared mobility. Until more is known about the 

effects of these services, MPOs may be able to assist with coordination and provide information and 

policy guidance to local jurisdictions. For example, MPOs can encourage local jurisdictions to implement 

policies that require shared mobility providers to serve the entire city, instead of only certain areas.89  

Another approach for MPOs to consider is inventorying, mapping and analyzing existing and planned 

shared mobility options in their regions to understand how these new opportunities affect their 

community. While still an emerging and rapidly changing field, resources are available for MPOs and 

local jurisdictions to help with planning efforts. Although shared mobility planning examples specifically 

led by MPOs were not identified through this review, a few examples of agencies beginning to plan for 

shared mobility are discussed in this section. 

San Francisco County Transportation Authority and San Francisco Municipal Transportation Agency, 

California  

The San Francisco County Transportation Authority (SFCTA) and the San Francisco Municipal 

Transportation Agency (SFMTA) are leading studies on the effect of shared mobility services. They have 

released a set of guiding principles which can be used to evaluate existing and future shared mobility 

87 Mobility Choice Blueprint Initiative. https://www.mobilitychoiceblueprint.com/   
88 Shaheen, Susan, Chan, Nelson, Bansal, Apaar and Cohen, Adam. “Shared Mobility: Definitions, Industry Developments and 
Early Understanding.” Innovative Mobility, Published November 3, 2015. http://innovativemobility.org/?project=shared-
mobility-definitions-industry-developments-and-early-understanding  
89 Sand, Logan, Beckerman, Samantha and Catherine Cox Blair. “First and Last Mile Connections: New Mobility.” Urban 
Solutions, January 2016.  
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services to ensure that these services benefit the community and support the local goals and policies. 

These principles are shown in Table 8. 

Table 8. Ten Guiding Principles of Shared Mobility for San Francisco90 

 

Principle Guidance 

Collaboration Emerging mobility services and technology providers and the city must engage and 
collaborate with each other and the community to improve the city and its transportation 
system. 

Safety Emerging mobility services and technologies must be consistent with the City and County 
of San Francisco’s goal for achieving Vision Zero, reducing conflicts and ensuring public 
safety and security. 

Transit Emerging mobility services and technologies must support, rather than compete with 
public transit services, must account for the operational needs of public transit and 
encourage use of high-occupancy modes. 

Congestion Emerging Mobility Services and Technologies must consider the effects on traffic 
congestion, including the resulting impacts on road safety, modal choices, emergency 
vehicle response time, transit performance and reliability. 

Sustainability Emerging mobility services and technologies must support sustainability, including helping 
to meet the city’s greenhouse gas emissions reduction goals, promote use of all non-auto 
modes and support efforts to increase the resiliency of the transportation system. 

Equitable Access Emerging mobility services and technologies must promote equitable access to services. 
All people, regardless of age, race, color, gender, sexual orientation and identity, national 
origin, religion or any other protected category, should benefit from emerging mobility 
services and technologies and groups who have historically lacked access to mobility 
benefits must be prioritized and should benefit most. 

Accountability Emerging mobility service and technology providers must share relevant data so that the 
city and the public can effectively evaluate the services’ benefits to and impacts on the 
transportation system and determine whether the services reflect the goals of San 
Francisco. 

Labor Emerging mobility services and technologies must ensure fairness in pay and labor 
policies and practices. Emerging mobility services and technologies should support San 
Francisco’s local hire principles, promote equitable job training opportunities and 
maximize procurement of goods and services from disadvantaged business enterprises. 

Disabled Access Emerging mobility services and technologies must be inclusive of persons with disabilities. 
Those who require accessible vehicles, physical access points, services and technologies 
are entitled to receive the same or comparable level of access as persons without 
disabilities. 

90 San Francisco County Transportation Authority. “Emerging Mobility: Guiding Principles.” N.d., Accessed December 20, 2017. 
http://www.sfcta.org/emerging-mobility/principles  
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Financial Impact Emerging mobility services and technologies must promote a positive financial impact on 
the city’s infrastructure investments and delivery of publicly-provided transportation 
services. 

Minneapolis-Saint Paul/Twin Cities region, Minnesota 

The Shared-Use Mobility Center (SUMC) assisted the Twin Cities region in Minnesota with the creation 

of a Shared-Mobility Action Plan.91 Although the plan was not developed by the Metropolitan Council 

(the MPO for the Twin Cities region), the organization was involved in the process. 

Figure 6 shows how SUMC analyzed existing shared mobility options and determined areas where there 

may be potential to expand shared mobility options.  

Figure 6. Proposed Zones for Shared Mobility Expansion92 

 

Agencies in the Twin Cities region are using the action plan as an opportunity to promote transit and 

shared mobility options as the region grows. Addressing first- and last-mile connections is a key piece of 

91 Shared-Use Mobility Center. “Twin Cities Shared Mobility Action Plan.” 2017. http://sharedusemobilitycenter.org/wp-
content/uploads/2017/10/SUMC_TWINCITIES_Web_Final.pdf  
92 Shared-Use Mobility Center. “Twin Cities Shared Mobility Action Plan.” 2017. 
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increasing transit use. Metro Transit is currently researching opportunities to improve first- and last-mile 

connections, such as with zone-based demand responsive transit (DRT) for suburban regions. DRT is a 

shared mode of transportation that uses small- to medium-sized vehicles and flexible routing and 

scheduling. In low-density areas where the land use does not support frequent fixed-route transit, DRT 

can help increase the connectivity to transit hubs.  

Bike-sharing programs 

Bike-sharing programs are another example of shared mobility. Bike-sharing systems provide a 

convenient mobility option and increase access to active transportation. Bike-sharing programs can help 

expand the reach of transit services by serving as a first- and last-mile connection option for those who 

live or work too far to walk from transit stations.  

Common challenges associated with implementing multijurisdictional bike-sharing programs include 

potential differences in pricing, service levels, service model, various funding scenarios and a potential 

for conflicts of interest among participating local governments.  

The way that regional expansion occurs depends on the operating model. For privately owned and 

operated systems, expansion into new cities is relatively straightforward, however there are a couple of 

different regulatory frameworks to introduce bike share in a community. A community might select a 

single provider or it might develop a permit-based program that allows the market to regulate the 

number of operators. For publicly owned systems, the community may opt to operate the system itself 

or ask a private company to operate its system.  

Few MPOs are actively involved in the management of regional bike-sharing programs. However, 

Pinellas County MPO, Boston Region MPO and the Pioneer Valley Planning Commission are in the early 

stages of planning regional bike-sharing systems. While it is too early to review these programs, they 

may provide useful information about the roles of MPOs in future bike-sharing. A few additional 

examples of regional bike-sharing programs are described below.  

Red Bike  

Red Bike operates in Cincinnati, Covington and Newport, Ohio; and Bellevue, Kentucky. The program is 

owned and operated by a nonprofit established in 2014 to manage the bike-sharing program. Cities 

enter into an agreement with the nonprofit for stations and service to be provided in their communities.  

Capital Bikeshare  

Capital Bikeshare operates in Washington, D.C., and various cities and counties in Maryland and Virginia. 

Each city owns the equipment and system assets, and negotiates a contract with a single operator to 

establish service levels and costs in their community. There is a memorandum of understanding (MOU) 

among all participating cities to establishes common program elements, the decision-making process and 

outlines cost- and revenue-sharing agreements. Hubway, which operates in Boston, Cambridge, 

Somerville and Brookline, Massachusetts, operates similarly. 
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Metro Bike Share  

Metro Bike Share operates in Los Angeles County, California, and is overseen by Metro, the region’s transit 

agency. Cities in the region buy into the program by entering into an MOU with Metro. There is an 

established cost-sharing agreement that splits capital costs equally. Metro assumes 35 percent of 

operating costs and the participating city assumes 65 percent. The system is operated for a fee by a third-

party operator similar to a transit system. 

Station Technology  

The majority of bike-sharing systems in the U.S. use either smart dock or smart bike technologies. 

However, a growing number of vendors are offering dockless bike-sharing programs.  

Smart dock systems include a computerized terminal where transactions and information are processed 

to release and lock the bicycles at inter-connected docks. The locking mechanism and technology is 

provided at the dock. Although some systems offer independent locks for mid-trip stops, in order to 

complete a trip the user must return the bicycle to a dock.  

Smart bike systems provide a lock, a transaction terminal and a GPS unit on each bicycle. Such a system 

gives users more flexibility regarding where bicycles can be locked. Users sign up and locate bicycles using 

mobile and web-based applications. Smart bike systems can be set up with stations (often called hubs) 

that look like smart dock systems, however, not all stations offer transaction terminals.  

Dockless Bike-Sharing Systems 

Dockless systems are the most recent bike-sharing innovation in the U.S. Such systems do not require 

fixed stations and instead use smartphone applications and GPS technology. The bicycles include a wheel 

lock that prevents the bicycle from being moved until rented. Customers use a smartphone app and a 

Quick Response (QR) code to rent a bike. Dockless systems are typically owned and operated by a third-

party, for-profit company. Dockless bike-sharing programs will likely continue to grow in, but a number of 

challenges must be overcome.  

Benefits of dockless bike-sharing systems 

• do not required upfront investment related to capital costs by jurisdictions 

• integrated secure locking technology 

• do not require users to park bicycle at station 

• operators can limit end-of-trip locations via GPS (geofencing) 

• relatively fast to implement on a large scale 

Challenges of dockless bike-sharing systems  

• less proven technology for long-term public use 

• less proven business model 

• potentially greater restrictions on or inability to access ridership data 

• cost and potential equity concerns 

• may be more difficult for users to consistently find a bicycle 

• undefined level of public management or control 
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• potential new maintenance and redistribution challenges 

• dependent on users to park bikes without blocking sidewalks, paths or roadways 

As dockless systems become more popular in multi-jurisdictional bike-sharing programs, MPOs can 

provide technical assistance to their member agencies to help address challenges and coordinate 

potential opportunities. MPOs can research and promote the use of best practices and provide local 

jurisdictions with policy guidance to overcome existing barriers. For example, MPOs can advocate for 

policies that require parked bicycles to remain within permitted areas so as not to obstruct people 

walking on the sidewalk. Another policy example is mandating operators to share their data with local 

governments.  

Figure 7. Dockless Bike-Sharing Systems in the U.S., 2017 

 

 

Source: Toole Design Group, 2018. 

 

First- and Last-Mile Connections  

One of the primary roles of bike-sharing programs is to address the first- and last-mile connection gap left 

by users who do not live near, or are traveling to, a destination far from transit service. This role is 

especially pertinent in bike-sharing systems operating at the regional level.  

One way to streamline bike-sharing and transit services is to implement integrated fare systems so users 

can use a single app or make a single payment to gain access to both bike-sharing and transit services. 

Metro offers an integrated transit/bike-sharing payment card and the Transit app (transitapp.com/) 
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integrates dockless bike-sharing programs and transit. Fare integration between bike-sharing and transit 

is in its infancy.  

E-Bikes and Bike-Sharing 

The addition of electric-assist bikes (e-bikes) to a bike-sharing fleet represents another way bike-sharing 

systems can improve first- and last-mile connections and increase the appeal of bike-sharing. E-bikes are 

becoming more common in bike-sharing programs across the country and have been implemented in 

Birmingham, Alabama, Richmond, Virginia, and will soon be available in Sacramento, California. E-bikes 

allow users to travel faster and expend less energy than a traditional bicycle, making longer distance or 

steep routes easier and shorter. 

Cost is a barrier for widespread integration of e-bikes into bike-sharing programs. However, integrating e-

bikes into bike-sharing programs could increase bike-sharing membership and use of transit services. 

Some cities have launched systems with only part of their fleet including e-bikes. For example, 

Birmingham’s bike-sharing system was implemented with approximately one-quarter of its fleet having a 

pedal-assist motor.  

E-bikes are discussed in greater depth in the next section. 

E-bikes  
E-bikes have been popular in countries like China and India for many years, but have recently grown in 

popularity in communities across the U.S. There are two types of e-bikes: pedal-assist and throttle-

assist. As the names imply, the motor on a pedal-assist e-bike activates while the user is pedaling, while 

the throttle-assist can be activated at any time and does not require the user to be pedaling. Within 

these two assist categories, there are various types of e-bikes. Although most e-bikes have a motor that 

will automatically stop when it reaches 20 mph, there are e-bikes on the market that can reach speeds 

as high as 40 or 50 mph.  

Benefits 

The growing excitement and popularity of e-bikes is due to the benefits that they can provide to those 

who can afford them. Although studies have shown that those who use e-bikes still receive physical 

health benefits while riding them, e-bike users do not expend as much energy as on a traditional bicycle. 

This makes e-bikes a more attractive option for many people, especially those who have mobility 

limitations, live in hot climates, do not want to arrive sweaty to work or social functions, or must travel 

long distances or cross steep terrain to reach points of interest. Research suggests that e-bikes may play 

a key role in attracting populations who have traditionally been associated with low rates of bicycle 

ridership, such as women.93  

93 Aslak Fyhri and Nils Fearnley. “Effects of E-Bikes on Bicycle Use and Mode Share.” Transportation Research Part D, Vol. 36, 
2015, pg. 45-52.  
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Regulation  

Since e-bikes allow riders to easily travel faster than when riding a traditional bicycle, there is a growing 

public concern about the safety of e-bikes for riders, other bicyclists and pedestrians. In cities where e-

bikes are popular, local governments and police departments are beginning to increase the regulation 

and enforcement of e-bike use. For example, New York City has recently increased enforcement of e-

bikes.94  

Governments at all levels are developing regulations to define which e-bikes are legal (if any) and which 

types of e-bikes may be ridden in which lanes (for example, bike lanes or vehicle travel lanes).95 In some 

places, definitions and regulations of e-bikes vary within a state. Federal law defines what an e-bike is, 

but does not define where e-bikes can be ridden. H.R. 727 defines a low-speed e-bike as “a two- or 

three-wheeled vehicle with fully operable pedals and an electric motor of less than 750 watts (1 

horsepower), whose maximum speed on a paved level surface, when powered solely by such a motor 

while ridden by an operator who weighs 170 pounds, is less than 20 mph.”96 The City of Portland and the 

Oregon Department of Transportation have adopted guidance that dictates where e-bikes can and 

cannot be ridden (see Figure 8).  

94 Bevilacqua, Matt. “New York City Just Declared War on E-Bikes.” Bicycling, October 20, 2017. 
https://www.bicycling.com/culture/new-york-city-just-declared-war-on-e-bikes  
95 Hass, Sam. “E-bikes, the law and you.” Bike Portland, Published August 26, 2010. https://bikeportland.org/2010/08/26/e-
bikes-the-law-and-you-38493  
96 Public Law No. 107-319, section 1, 116 Stat. 2776 (2002) 
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Figure 8. Oregon Moped, Motorized Scooter, Pocket Bike Guide97 

 

In 2017, Colorado passed legislation that defines three classes of e-bikes:98 

• Class I: provides electrical assistance when the bicyclist is pedaling, up to 20 mph 

• Class II: provides electrical assistance, regardless of whether the rider is pedaling, up to 20 mph 

• Class III: provides electrical assistance when the bicyclist is pedaling, up to 28 mph 

The role of MPOs  
As MPOs consider their role in e-bike promotion and legislation, it is important to consider how e-bikes 

can increase active transportation and therefore, contribute to regional goals. MPOs can educate the 

public about the benefits of e-bikes, provide input and guidance on regulations and share policy and 

enforcement best practices with local jurisdictions. MPOs can help streamline e-bike policies across 

communities within their regions, and within states, by encouraging jurisdictions to adopt the same 

standards and make this information easily accessible to the public. In addition, MPOs can support the 

integration of e-bikes into bike-sharing programs so such programs are more accessible to various types 

of users and can provide additional options for reducing first- and last-mile barriers. 

97 Oregon Department of Transportation. N.d. www.oregon.gov/ODOT/Forms/DMV/6619.pdf  
98 State of Colorado. Electrical Assisted Bicycles Regulation Operation. https://leg.colorado.gov/bills/hb17-1151 
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Conclusion and next steps 
This report has outlined many ways that MPOs and partner agencies advance active transportation in 

their respective regions. This report will be used in conjunction with a review of DRCOG’s policies, 

programs and processes to identify opportunities for new or enhanced efforts. Although there are many 

programs and efforts taking place in the Denver region already, the findings from other regions highlight 

opportunities for additional programs, policies and projects. 
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