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Chapter 2

Evaluation Plan and Methods

The purpose of this chapter is to document the evaluation plan and general methods for all 
projects in this report. Unique measures or circumstances for each project are discussed in the 
respective project chapters.
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Overview
For the experiments and design exceptions, FHWA and MnDOT approval was contingent on the City 
of Minneapolis committing to monitoring and regular reporting of safety and operational issues. This 
chapter documents the evaluation guidance used, the initial evaluation plan outlined in the original 
requests to experiment and original design exception requests, and finally the modified evaluation plan. 

Evaluation Guidance
FHWA Guidance
The FHWA report, Pedestrian and Bicyclist Traffic Control Device Evaluation Methods (Publication 
No. FHWA-HRT-11-035, May 2011) describes methods that practitioners can use to conduct reliable 
evaluations of pedestrian and bicyclist traffic control devices. The FHWA report was published after the 
submission of the requests to experiment and the design exception requests, although Public Works did 
reference this guidance when refining the evaluation plan after project approvals.

FHWA provides recommended steps to plan an evaluation of traffic control devices. The process begins 
with the problem identification, answering the question: “What is the safety or traffic operations issue?” 
“The process continues with the development of a research question, the identification of measures of 
effectiveness, and the determination of the evaluation design and evaluation methods.” The final step in 
the process is to select components of the evaluation plan. This step aims to answer the question: “How 
can time, budget, and practicality be balanced to execute the plan?”

Table 2-1: FHWA recommended steps to plan an evaluation of traffic control devices

Step Name of Step Question Answered
1 Problem identification What is the safety or traffic operations issue?
2 Research question What is the research question?
3 Measures of effectiveness How will performance be assessed?
4 Evaluation designs What is the study approach?

5 Evaluation methods How will users, traffic operations, or crashes be 
measured?

6 Selecting components to the 
evaluation plan

How can time, budget, and practicality be balanced 
to execute the plan?

Literature Review
In addition to the FHWA guidance, Public Works performed a literature review of similar evaluation 
reports. The literature review included:

• Brady, John et. al. Effects of Colored Lane Markings on Bicyclist and Motorist Behavior at Conflict 
Areas. Center for Transportation Research the University of Texas at Austin. August 2, 2010.

• City of Davis, California. The Use of Bicycle Signal Heads at Signalized Interactions. July 1, 1996.
• City of Portland. Portland’s Blue Bike Lanes: Improved Safety through Enhanced Visibility. July 1, 1999.
• Florida Department of Transportation. Operation and Safety Impacts of Restriping Inside Lanes 

of Urban Multilane Curbed Roadways to 11 Feet or Less to Create Wider Outside Curb Lanes for 
Bicyclists. BDK82 977-01. September 2011.

• Furth, Peter G. et. al. More Than Sharrows: Lane-Within-A-Lane Bicycle Priority Treatments in 
Three U.S. Cities. Presented at the 2011 Annual Meeting of the Transportation Research Board. 
January 31, 2011.

• Hunter, William W. et. al. Evaluation of Shared Lane Markings in Miami Beach, Florida. University 
of North Carolina Highway Safety Research Center. March 2012.

• Hunter, William W. et. al. Evaluation of a Green Bike Lane Weaving Area in St. Petersburg, 
Florida. University of North Carolina Highway Safety Research Center. September 2008.

• Jensen, Soren Underlien. Safety Effects of Blue Cycle Crossings: A Before-After Study. Accident 
Analysis and Prevention 40 (2008) 742-750.
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• Monsere, Christopher et. al. Evaluation of Innovative Bicycle Facilities: SW Broadway Cycle Track 
and SW Stark/Oak Street Buffered Bike Lanes. January 14, 2011

• San Francisco Department of Parking and Traffic and Alta Planning + Design. San Francisco’s 
Shared Lane Markings: Improving Bicycle Safety. February 2004.

• Wolfe, Michael et. al. Bike Scramble Signal at N Interstate & Oregon. Portland State University 
CED 454 Urban Transportation Systems. Fall 2006.

Evaluation Plan
Original Request
In the original request to experiment and design exception requests, different measures of 
effectiveness, or variables were listed. Below is the original evaluation plan provided to FHWA and 
MnDOT in 2010 and 2012.

Request to Experiment 9(09)-6(E) – Bicycle Markings and Signals Evaluation Plan (2010)
“Bicyclist and motorist behavior and interaction will be observed by staff and volunteers along the 
subject streets after the application of the test devices. Variables to be studied and recorded in the field 
will be:

• Direction of bicyclist travel (with or against traffic)
• Before-and-after bicycle volumes
• Before-and-after crash rates
• Bicyclist surveys to determine recognition, comprehension, and effectiveness
• Driver surveys to determine recognition, comprehension, and effectiveness
• Driver and bicyclist surveys to identify any parking/bicycle conflicts
• Driver and bicyclist surveys to gauge value
• Effectiveness of signal timing relative to safety and operation efficiency
• Motorist and bicycle behavior (compliance with device)

If resources permit the following variables may be considered in this study:

• Distance between bicyclists and parked vehicles.
• Number and frequency of conflicts between bicyclists and motorists in the same lane.

In addition to videotaped data, surveys will be given to cyclists, residents, and motorists traveling along 
the streets of the experiment. The survey will be conducted along the corridor by stopping bicyclists and 
motorists. Willing participants will fill out a short survey about the installed treatment. Residents will be 
mailed their surveys. This survey will include questions regarding the visibility of the pavement marking, 
the person’s interpretation of the pavement marking’s meaning, and what, if any, changes were made to 
one’s driving or riding behavior after the pavement marking was applied to the street.”

SP 141-091-020 Design Exception Request Evaluation Plan (2010)
“As a condition of allowing design exceptions the City of Minneapolis will conduct data collection, 
site reviews and prepare reports regularly to monitor safety and gain understanding of the impacts 
of the proposed designs. Reporting of data obtained will occur approximately once per year with the 
assumption that the projects will be constructed in summer and fall of 2010 and the first report will be 
submitted in January 2012 and annually thereafter for a reporting period of five years. Review will be on-
going with formal data collection activities occurring in May and September of 2011 during the first full 
season of operation and then in September for years 2 through 5 as outlined below.

Data Collection/Reviews:

1. Crashes before-and-after by type. Review details and reports as needed.
2. Bicyclist volume data collection before-and-after.”
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SP 141-091-022 Design Exception Request Evaluation Plan (2012)
“As a condition of allowing design exceptions the City of Minneapolis will conduct data collection, 
site reviews and prepare reports regularly to monitor safety and gain understanding of the impacts 
of the proposed designs. Reporting of data obtained will occur approximately once per year with the 
assumption that the projects will be constructed in the fall of 2013 and the first report will be submitted 
in January 2014 and annually thereafter for a reporting period of five years. Review will be on-going with 
formal data collection activities occurring in the summer of 2014 during the first full season of operation. 
Continued monitoring will occur through 2018.

Data Collection/Reviews:

1. Metro Transit will be invited to test drive and provide feedback on the segment.
2. Observations of parked vehicles, motorist and bicyclist locations in lanes.
3. Crashes before-and-after by type. Review details and reports as needed.
4. Speed data collection before-and-after.
5. Bicycle volume data collection before-and-after.”

Modified Evaluation Plan
Following approval of the projects, the evaluation plan was refined based on new evaluation planning 
guidance, the unique circumstances of each project, and available resources. The intent of the original 
evaluation plan was retained. The modified evaluation plan included six steps:

1. Problem Identification
At a city-wide level there are observed and anticipated conflicts between bicyclists and motorists. These 
conflicts may exist at a specific location or along a corridor. Supporting the policy goals of the City of 
Minneapolis, Public Works aims to reduce observed and anticipated conflicts between bicyclists and 
motorists. Project-level problems are identified in each chapter of this report.

2. Research Question
All the traffic control devices and street design elements aim to reduce bicyclist-motorist conflicts. The 
research question is: “What effect, if any, do these traffic control devices and street design elements 
have on the safety of users, the operations of the street, and the experience of users?”

3. Measures of Effectiveness
The measures of effectiveness include traffic volumes, motor vehicle speeds, reported crashes, parking 
compliance, user behavior, and user feedback. These measures of effectiveness span areas of safety, 
operations, and user feedback.

4. Evaluation Design
To understand the effectiveness of projects, a before-and-after evaluation design was desired for 
all measures of effectiveness. This evaluation design was achieved in most instances; however, 
time, budget, and practicality did not allow this to be fully realized for all projects and all measures 
effectiveness. Some projects also included a cross-sectional design such as the intermittent colored 
background for shared lane markings on Bryant Avenue South.

5. Evaluation Methods
Public Works utilized several methods that are already part of its routine data collection efforts. These 
included the monitoring of traffic volumes, motor vehicle speeds, and reported crashes. Additional 
methods were developed for this evaluation, such as parking compliance observations, monitoring user 
behavior, and the solicitation of user feedback. Descriptions of individual evaluation methods are discussed 
later in this chapter.
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6. Selecting Components to the Evaluation Plan
Complete before-and-after measures of effectiveness were desired for all projects. This was achieved 
for some measures, although parking compliance and user feedback was only collected after project 
installation. Statistically significant samples of user behavior and user feedback were also desired. 
However, statistical analysis was only completed for some changes in user behavior. Efforts to collect 
user feedback were resource intensive and did not yield adequate sample sizes to perform analysis. 
These results are still reported for information purposes. A summary of the modified evaluation plan is 
shown in Figure 2-2.

Table 2-2: Modified evaluation plan

Chapter Treatment
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3 Colored bicycle lane conflict zone *B/A - B/A - B/A1 *A
4 Colored crosswalk *B/A - B/A - B/A1 *A
5 Enhanced shared lane marking B/A - B/A - B/A1 A

6 Intermittent colored background for 
shared lane marking B/A - B/A - B/A1 A

7 Advisory bicycle lanes B/A B/A B/A A B/A1 *A
8 Bicycle signal indications B/A - B/A - B/A1 A
9 Travel lane width, bicycle lane *B/A - B/A - - -

10 Travel lane width, bicycle lane width, 
parking lane width B - B/A A B/A2 -

11 Travel lane width, bicycle lane, width, 
parking lane width *B/A B/A B/A A A3 -

12 Travel lane width, bicycle lane width, 
parking lane width B/A B/A B/A A A1 -

13 Curb reaction width, travel lane width, 
bicycle lane width, parking lane width *B/A - - A A1 -

14 Number of travel lanes required on a 
one-way street *B/A B/A B/A - B/A1 -

15 Number of travel lanes required on a 
one-way street B/A B/A B/A - A2 -

16 Colored bicycle lane conflict zone B/A B/A B/A - B/A1 A
17 25 mph posted speed limit B/A B/A B/A - - -

B = measure collected before installation
A = measure collected after installation
B/A = measure collected before-and-after installation

*Incomplete or limited data for some locations or users

1Tabulation by University of Minnesota Traffic Observatory
2Tabulation by University of Minnesota Humphrey School
3Tabulation by Minneapolis Public Works
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Seasonal Considerations
Most measures of effectiveness were measured in the summer or fall. The only year-round measure 
was reported crashes. Although Minneapolis typically observes snow between November and April, 
substantial accumulation and cold temperatures are concentrated between December and February. 
Other than reported crashes, this evaluation did not monitor other measures during winter months. 
Snow can limit the visibility of roadway markings and can alter the operation of the roadway as snow 
windrows accumulate on the side of the roadway. It is important to note that visibility of roadway markings 
and windrow accumulation is a general traffic operations issue in Minnesota and is not exclusively a bicycle-
related issue. This may be an area to monitor in future evaluation efforts.

Evaluation Methods
This section provides details on the evaluation methods for each measure of effectiveness. Unique 
measures or circumstances for each project are discussed in the respective project chapters.

Traffic Volumes
Bicycle and motor vehicle traffic volumes were collected for all projects. Pedestrian traffic volumes were 
collected for select projects based on available resources. All volumes were collected as part of Public Works’ 
routine traffic count program.

Non-Motorized Traffic
Public Works conducts non-motorized traffic counts during the second full week of September, and 
make-up counts are conducted in the third or fourth week of September. This observation period 
captures warm-weather traffic in addition to trips generated by school activities. The count days also 
align with dates selected by the National Bicycle and Pedestrian Documentation Project, a nationwide 
effort to collect non-motorized traffic data using a consistent methodology.

Non-motorized counts are typically conducted on Tuesday, Wednesday, or Thursday to capture routine 
weekday traffic. Counts are conducted from 4:00-6:00 p.m., and a simple extrapolation factor is used 
to estimate traffic over a 24-hour period, referred to as estimated daily traffic (EDT). Continuous, 
automated counts are also used to validate the model.

To conduct counts, Public Works uses in-field observations in which trained volunteers manually tabulate 
the number of bicyclists and pedestrians at an assigned location. At each count location, an imaginary 
screen line is drawn across a street and includes any sidewalks or paths. All bicyclists and pedestrians 
crossing that line are counted. It is important to note that changes in EDT presented in this report may 
be attributed to daily or seasonal variation.

Figure 2-2: A large windrow forces parked vehicles to 
encroach into the bicycle lane on 1st Avenue South

Figure 2-1: Snow limits the visibility of a colored 
crosswalk on Hennepin Avenue South at Groveland 
Avenue South
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Motor Vehicle Traffic
Public Works conducts motorized traffic counts from May through October. Counts are conducted on 
Tuesday, Wednesday, or Thursday to capture routine weekday traffic. Counts are collected over a 48-
hour period. The raw counts are averaged and then extrapolated to annual average daily traffic (AADT) 
using factors provided by MnDOT. To conduct counts, Public Works installs pneumatic tubes across the 
roadway that detect motor vehicles as they pass.

For some projects, measures of effectiveness were monitored for large motor vehicles. For the purposes 
of this report, “large motor vehicles” are defined as FHWA Class IV or larger. Class IV and above includes 
buses, school buses, and all types of trucks. To collect counts of vehicle class, Public Works installs 
pneumatic tubes that detect motor vehicles as they pass. The tubes are installed in a way that can 
measure the vehicle wheel base and thus determine motor vehicle class. Motor vehicle class was also 
documented during the monitoring of user behavior. During user behavior observations, staff manually 
categorized and tabulated vehicle class according to the FHWA vehicle classification.

For three projects, motor vehicle turning movement counts were conducted. Turning movements are 
collected by recording video at an intersection and tabulating the movements of motor vehicles. The 
counts included in this report were collected in either 2011 or 2013 from April through November. Even 
with applying MnDOT factoring, it is important to note that changes in AADT presented in this report may 
be attributed to daily or seasonal variation.

Motor Vehicle Speeds
Public Works has the ability to conduct speed studies as part of its routine motor vehicle traffic count 
program. To collect motor vehicle speeds, Public Works installs pneumatic tubes that detect motor 
vehicles as they pass. The tubes are installed in a way that can measure the vehicle wheel base and 
determine motor vehicle speeds. Counts are conducted over a 48-hour period and then averaged.

Reported Crashes
Information about crashes is collected through reported crash records from the Minnesota Department 
of Public Safety (DPS). The Minneapolis Public Works Department receives copies of DPS accident reports 
from the Minneapolis Police Department and the Minneapolis Park Police. Public Works records select crash 
attributes from DPS accident reports in a crash database. Select attributes available for each crash are:

• Date and time
• Intersection and distance from intersection
• Weather and road surface
• Injury severity
• Pedestrian, bicyclist, and motorist contributing factor(s)
• Pedestrian, bicyclist, and motorist pre-crash maneuver(s)

Figure 2-3: A trained volunteer counts a bicyclist as part 
of Public Works’ non-motorized traffic count program

Figure 2-4: Pneumatic tubes installed on the roadway 
collect motor vehicle counts, class, and speeds as 
part of Public Work’s motorized traffic count program
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For most projects, crash data is presented as a summary of three-year before-and-after crashes. For the 
experiments, FHWA requires crash monitoring for three years after installation and for design exceptions, 
State Aid requires continued monitoring for five years. To fulfill the requirements of State Aid, Public 
Works will continue to monitor crashes for the full five-year period (through 2016 for SP 141-091-020 
and through 2018 for SP 141-091-022).

In this report, the number of crashes by crash type are included for each project location. Further 
analysis of police reports was conducted to gain a better understanding of the crash circumstances and 
their relationship to the traffic control device or street design element. For example, a bicycle facility 
may be installed on a street, but a crash may have occurred 100 feet away on a cross street. 

Another consideration for using crash data pertains to the low number of bicycle and pedestrian crashes. 
Due to the low number of these crash types at a single intersection or along a short project corridor, it 
is difficult to draw conclusions about changes in safety after a project is installed. For example, if there 
were three bicycle-related crashes in the three years before installation and two bicycle-related crashes 
in the three years after installation, it is difficult to conclude that bicycle safety improved based only 
on a small sample of crash data. For this reason, other measures of effectiveness are important when 
evaluating bicycle and pedestrian safety at the project locations.

Motor Vehicle Parking Compliance
Motor vehicle parking compliance was evaluated for several projects. Parking lanes on Minneapolis 
streets without bicycle lanes are typically eight feet wide, but are often wider. Several projects installed 
parking lanes that were seven feet wide. Public Works was interested in how users operated under 
this narrower configuration and whether there was encroachment by motor vehicles into the adjacent 
bicycle lane.

A total of 2,136 parked vehicle observations were conducted across five corridors. Four to five 
observations were conducted along each corridor by Public Works staff. Most observations were typically 
conducted during evening hours to capture peak usage. Staff tabulated parked vehicles into three 
categories: “compliant,” “minor encroachment,” or “major encroachment.” “Compliant” vehicles were 
parked fully to the right of the inside bicycle lane edge line. Vehicles with “minor encroachment” were 
parked with at least one tire on the inside bicycle lane edge line. Vehicles encroaching further into the 
bicycle lane were recorded as “major encroachment.”

User Behavior Monitored
User behavior was monitored for most project installations using multiple methods. Monitoring user 
behavior allowed staff to understand how users operate at the project location and how they interact 
with other users. Behaviors tabulated depended on the type of project and the available time and 
resources needed to tabulate the specific behavior.

Observations
User behavior was monitored before-and-after installation for nine projects and after installation for five 
projects. User behavior was not monitored before or after installation for the Bloomington Avenue South 
project (Chapter 9) and 15th Avenue Southeast project (Chapter 17). Most behavior was monitored by 

Figure 2-5: Example of 
compliantly parked vehicles

Figure 2-6: Example of partially 
compliant parked vehicle

Figure 2-7: Example of non-
compliant parked vehicle
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recording events with video cameras. The cameras were installed at the project location using a contractor or 
by Public Works staff. For the 1st Avenue South project (Chapter 15), in-field observations were conducted by 
Public Works staff.

Processing and Tabulation
Video for each project was processed and tabulated in one of three ways:

• For 10 of the projects, Public Works worked with the Minnesota Traffic Observatory (MTO) at the 
University of Minnesota Civil Engineering Department. The work was conducted and supervised 
by Dr. John Hourdos. Video processing and tabulation was conducted by MTO student staff and 
periodically cross checked by Dr. Hourdos or an MTO manager.

• For the Como Ave SE project (Chapter 11), Public Works worked with Dr. Greg Lindsey at the 
Humphrey School of Public Affairs at the University of Minnesota. The video processing and 
tabulation was performed by Dr. Lindsey’s students as part of course work under 4290/5290 
Practicum in Non-Motorized Transportation in the Summer of 2011 and 2012. The 2011 
class tabulated before behavior and the 2012 class tabulated after behavior. Due to minor 
discrepancies in tabulation between the two efforts only the after results are published in this 
report.

• For the 24th Street East project (Chapter 10), video processing and tabulation was performed by Public 
Works staff.

Figure 2-9: A screen capture of recorded video on 
Bryant Avenue South

Figure 2-11: Staff at the Minnesota Traffic 
Observatory reviewing video from 5th Street 
Northeast and Broadway Street Northeast

Figure 2-8: A contractor setting up a camera at the 
colored crosswalk markings

Figure 2-10: A screen capture of recorded video on 
24th Street East
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Statistical Analysis
Statistical analysis of the user behavior observations was conducted for most projects. The analysis was 
performed by Dr. Alireza Ermagun, with the McCormick School of Engineering and Applied Science at 
Northwestern University. To determine whether the difference between two observations are statistically 
significant, the analysis calculated a two-proportion z-test and chi-squared test. The two tests aimed to 
understand whether the traffic control devices and street design elements have an effect on user behavior. 

The two-proportion z-test provides an indication of how the bicycle traffic control devices and street 
design elements effect each user behavior separately. However, it does not necessarily capture behaviors 
that are interdependent. To alleviate this concern to the extent possible, a chi-squared test was also 
used to understand if there is a statistically significant relationship between the projects and the general 
behavior of users. Unlike the two-proportion z-test, the chi-squared test examines the effects of the 
bicycle traffic control devices on user behaviors, while considering all user behaviors together. 

User Feedback
To gain an understanding of user experience and comprehension of the projects, user feedback was 
solicited through intercept surveys or Minneapolis 311 signs.

Minneapolis 311 Signs
At three project locations, signs were installed in September and October of 2012 encouraging users 
to provide feedback about the projects. The signs encouraged users to call Minneapolis 311 to provide 
feedback. Minneapolis 311 operators recorded customer feedback and provided them to Public Works staff. 

Figure 2-15: A sign installed at 5th Street Northeast 
and Broadway Street Northeast encouraging users to 
provide feedback

Figure 2-12: An intercept survey sign on 15th Avenue 
Southeast placed in advance of a survey card 
distribution location

Figure 2-14: A survey card placed on a parked vehicle 
along 14th Street East

Figure 2-13: Public Works staff hand a survey card to a 
bicyclist on Bryant Avenue South at 36th Street West
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Intercept Surveys
Intercept surveys were conducted in August of 2012, approximately one year after the projects were 
installed. Public Works recruited people to take the bicyclist and pedestrian surveys in the field. Public 
Works staff handed out survey cards to users at project locations. For the motorist survey, staff placed 
survey cards on the windshield of parked vehicles along project corridors. The cards contained a link to 
an online survey. Printed versions of the bicyclist and pedestrian surveys and pre-addressed and paid 
postage return envelopes were available upon request. Due to the nature of survey distribution, printed 
surveys were not available for the motorist survey. As an incentive to take the survey, participants could 
enter to win one of three 50 dollar gift cards to a local grocery store. This incentive was prominently 
printed on the survey cards. All survey materials were in English, although the contact information was 
included in Hmong, Somali, and Spanish for participants wishing to take the survey in a non-English language.

For the bicyclist and pedestrian survey, most distribution took place on weekdays, although some 
locations included weekend distribution. Staff were stationed at signalized intersections at or near each 
project where many users were likely to stop. An attempt was made to distribute a survey card to any 
bicyclist or pedestrian that came to a complete stop and did not pose a safety issue to the user or the 
staff person distributing cards. At most distribution locations advanced signs were temporarily installed, 
alerting approaching users that a bicyclist and/or pedestrian survey was being conducted. As a user 
approached, staff would typically say, “Hi, I’m from the City. Would you like to take an online survey 
about this new project along [Street A]? You could enter to win a 50 dollar gift card to [Store A].” If 
someone refused the card, a second attempt was made by offering a paper version with a pre-addressed 
envelope. If the user refused a second time, a third attempt was not made. Over 60 hours was spent 
distributing 649 survey cards and paper surveys.

For the motorist survey, most distribution occurred on weeknights when parking demand was highest. 
For the motorist survey, staff placed survey cards on the windshield of parked vehicles along project 
corridors. A total of 1,325 survey cards were distributed over five days. 

Valid responses across all survey types ranged from four to 112, with an average of 35 responses. FHWA 
guidance recommends a minimum of 100 survey responses for user surveys, although that depends on 
the context of the project and other statistical factors. Based on this guidance, no survey responses for 
an individual project met the minimum recommended sample sizes for FHWA except the Bryant Avenue 
South motorist survey. The results are still reported for informational purposes.

Table 2-3: Survey response rates by project

Chapter Project Survey
Survey 
Cards 

Distributed

Paper 
Surveys 

Distributed

Valid 
Responses

Response 
Rate

3 Colored conflict zones (7th S N) Bicyclist 32 0 4 13%

4 Colored crosswalks (Oak Grove St W)
Bicyclist 67 1 19 28%

Pedestrian 65 0 9 14%

5 Enhanced shared lane markings (LaSalle Ave S)
Bicyclist 110 2 34 30%

Motorist 359 - 44 12%

6 Intermittent colored background for 
shared lane markings (Bryant Ave S)

Bicyclist 92 1 37 40%
Motorist 685 - 112 16%

7 Advisory bicycle lanes (Grant St E/14th St E)
Bicyclist 41 0 22 54%

Motorist 281 - 12 4%
8 Bicycle Signal (5th St NE at Broadway St NE) Bicyclist 70 1 27 38%

16 Colored conflict zones (15th Ave SE) Bicyclist 166 1 65 39%
Total - 1,968 6 385 20%
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The online surveys contained 14 to 26 questions and were intended to take approximately 10 minutes to 
complete. Each survey opened with a set of questions about the trip purpose and trip frequency along 
the project location. Some surveys included photos of specific project elements, such as colored conflict 
markings, and asked respondents to state the purpose(s) of the marking. In order to not influence 
responses, the question was open-ended, and participants typed or wrote into a blank field. Each survey 
included an open-ended question asking for general feedback. For each project, the “intended purpose” 
question and the “general feedback” question provided the most insight into user feedback, perceived 
safety, and comprehension of the facility. The survey concluded with a short set of optional demographic 
questions asking the participant to self-report their sex and age. Race, ethnicity, or household income was not 
collected.

For the pedestrian, bicyclist, and motorist surveys, approximately half the participants were male and 
half were female. This share was generally close to the Minneapolis male/female population share, as 
captured by the American Community Survey 2012 Five-year estimate.

Table 2-4: Survey participant self-reported sex for all surveys

Sex
Pedestrian Bicyclist Motorist Total Minneapolis

Count % Count % Count % Count % Count %
Male 4 44% 77 46% 107 51% 188 49% 193,360 50%
Female 5 56% 79 47% 95 46% 179 46% 191,663 50%
Other 0 0% 1 1% 3 1% 4 1% - -
Declined 0 0% 11 7% 3 1% 14 4% - -
Total 9 100% 168 100% 208 100% 385 100% 385,023 100%

Participants self-reported their age. For all the pedestrian, bicyclist, and motorist surveys, the most 
frequent cohort was age 25-34. When compared to the Minneapolis population data from American 
Community Survey 2012 Five-Year Estimate, the 25-34 age cohort was substantially overrepresented 
and the 0-17 age cohort was substantially underrepresented. The lack of participants younger than 18 is 
excepted for the motorist survey since the legal driving age in Minnesota is 16.

Participants self-reported their home address zip code. In total, 91 percent of participants were 
Minneapolis residents and the remainder lived outside of Minneapolis. The home address zip code 
for each participant aligned closely with the location of each project, although some projects and user 
surveys had wider geographical distribution than other projects and user surveys.
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Figure 2-16: Survey participant self-reported age for all surveys
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Figure 2-19: Enhanced shared lane 
markings bicyclist survey participants

Participants: 34
Minneapolis residents: 94%

Figure 2-21: Intermittent colored 
background for shared lane markings 

bicyclist survey participants

Participants: 37
Minneapolis residents: 97%

Figure 2-23: Advisory bicycle lane 
bicyclist survey participants

Participants: 22
Minneapolis residents: 91%

Figure 2-22: Intermittent colored 
background for shared lane markings 

motorist survey participants

Participants: 112
Minneapolis residents: 96%

Figure 2-20: Enhanced shared lane 
markings motorist survey participants

Participants: 44
Minneapolis residents: 92%

Figure 2-18: Colored crosswalk 
pedestrian survey participants

Participants: 9
Minneapolis residents: 67%

Figure 2-24: Bicycle signal indication 
bicyclist survey participants

Participants: 27
Minneapolis residents: 93%

Figure 2-25: Colored conflict zone (15th 

Avenue) bicyclist survey participants

Participants: 65
Minneapolis residents: 87%

Figure 2-17: Colored crosswalk 
bicyclist survey participants

Participants: 19
Minneapolis residents: 95%

Zip code boundary

Project location (corridor) Note: Map of colored conflict zone bicyclist survey 
(7th Street N) and advisory bicycle lane motorist 
survey not shown due to low response rate

Project location (intersection)

Percentage of survey participants
Legend

0-5%
5-10%
10-25%
25% or more
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For the bicyclist survey, participants were asked “Which statement best describes your comfort level 
when bicycling on city streets?” This question aimed to understand the respondent’s confidence riding 
a bicycle in an urban context. The majority of participants stated that they were comfortable riding in 
traffic, although they prefer streets with bicycle facilities such as bicycle lanes. Fewer participants were 
confident riding in traffic without a bicycle facility or they were only confident riding on quiet streets or 
on separated bicycle facilities. Due to the nature of an intercept survey, it is important to note that the 
survey only solicited feedback from existing users of the Minneapolis bicycle network. The survey was 
not designed or intended for participants who do not currently use the bicycle network.

Table 2-5: Survey participant self-reported bicycle riding comfort level
Which statement best describes your comfort level when 
bicycling on city streets?

Valid 
Responses

Response 
Rate

I am confident riding in traffic regardless if there is a bicycle 
facility such as a bike lane 23 11%

I am comfortable riding in traffic, although I prefer 
streets with bicycle facilities such as bike lanes 144 69%

I am only comfortable riding on streets with bicycle 
facilities such as bike lanes 19 9%

I am comfortable riding on bicycle paths or on quiet streets, 
but avoid riding on busier streets 17 8%

Other 3 1%
Declined 2 1%
Total 208 100%


