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EXECUTIVE SUMMARY 

Addressing Objectives 4 and 8 of the California State University Transportation Consor-
tium (CSUTC) Transportation Research & Training (TRANSPORT) Request for Pro-
posals, the Center for International Trade and Transportation (CITT) developed, tested, 
and deployed a mobile phone-based digital data collection tool for use by transportation 
planners and policymakers. Objective 4 aims to “create safer communities, increased 
access to transit, and greater opportunities for use of active transportation modes (i.e., 
biking and walking) through complete streets and innovative land use planning, so that 
people of all abilities and socioeconomic levels can enjoy the same opportunities for 
learning, living, labor, and leisure.” Objective 8 has seeks to “optimize passenger and 
freight movements to improve mobility of people and goods through development of 
more accurate data models and advanced congestion management tools to achieve 
trade and commute corridor improvements.”1 

The collection tool was based on a paper walk audit checklist used by transportation 
planners at LA Metro to perform site assessments. In the digital version developed for 
this project, transportation planners and policymakers are provided with a means of 
gathering data in a more dynamic way with an eye toward developing richer and more 
accurate data models to optimize trade and commute corridors. This is particularly the 
case with the last mile, where conflicts between various modes of transport are increas-
ingly acute. By identifying new ways to document and understand the multiple demands 
for use for any given space (for example, freight deliveries, ride share companies, 
scooters, and pedestrians) urban planners can mitigate their impacts. By observing and 
gathering data in communities on the use of transportation systems and related infra-
structure, the digital walk audit becomes a tool to promote safety and create more equi-
table access to mobility options for all socioeconomic levels. 

The tool, referred to throughout this report as the digital community-source audit 
(DCSA), takes the form of web-based surveys that gather information on transportation 
features around a given area of study. Users of the DCSA conduct a physical on-site 
walk audit as they would with a paper and pen, but the DCSA allows for a central repos-
itory of multiple users’ data. The data is also in digital format which allows for improved 
data storage and analysis. g The collected data also  has a geospatial component that 
allows for later spatial visualization and analysis of the information gathered by users. 

Testing and focus groups consisting of transportation consulting professionals, public 
sector employees, and urban planning students provided a needs assessment and 
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feedback on the DCSA. Feedback consensus determined that the tool will improve 
planning work by allowing urban planners to visualize potential passenger-freight con-
flicts when planning new developments. Iterative feedback on the DCSA via testing and 
focus groups has allowed for continued augmentation of usability throughout the devel-
opment process. The resulting product has robust functionality, capturing both date and 
time for each data point, and includes photo attachments and logical question toggling. 
Testing and feedback also improved question clarity. The DCSA has been used in clas-
ses offered by CITT and will be incorporated into other academic and professional de-
velopment settings. 
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I. INTRODUCTION 
This project by the CITT team (Thomas O’Brien, Ph.D., Tyler Reeb, Ph.D., and a cohort 
of graduate research assistants led by Benjamin Olson) has developed a digital walk 
audit tool, or digital community-source audit (DCSA), for data collection that uses Geo-
spatial Information Systems (GIS) technology to empower transportation planners and 
policymakers to better understand the relationship between freight and passenger 
transport within urban mobility systems. Equipping planners and policymakers with the 
DCSA will enable them to better analyze their observations when making decisions 
about  new urban developments. They can then in turn better communicate their deci-
sions to a diverse audience of stakeholders including the residential and business 
communities impacted by the planning process and new project approvals.The DCSA 
was designed specifically for transportation planners, engineers, policy consultants, and 
economic developers who work with California-based transportation agencies, provid-
ers, and operators including the Los Angeles County Metropolitan Transportation Au-
thority (LA Metro), the Southern California Association of Governments, the California 
Department of Transportation (Caltrans), and municipal agencies. 

 bSurvey123 by Esri was chosen as the platform on which to build the DCSA because 
of its ability to integrate with GIS software as well as its user-friendliness and customi-
zability. A licensed Esri account is necessary to create surveys using Survey123; this 
was freely available to the researchers via licensing provided by Esri for educational 
purposes. 

Survey123 is only accessible with a paid Esri product license, which was available for 
the development team. While many government agencies have Esri licenses, broad-
based use of the tool, particularly by community groups as part of community planning 
exercises, has been limited by this requirement. In response, the project team  explored 
alternative platforms using the same basic survey architecture. EpiCollect is a survey 
builder that came out of research done by David M. Aanensen, Derek M. Huntley, Ed-
ward J. Feil, Fada’a al-Own, and Brian G. Spatt.4 It is funded by Wellcome Trust, a char-
itable foundation based out of the United Kingdom. The interface and functionality of 
EpiCollect is largely analogous to Survey123. However, downloading a spatial dataset 
of the survey responses is less straightforward than with Survey123, given that Sur-
vey123 integrates with the Esri platform seamlessly. Regardless, EpiCollect provides an 
opportunity to expand the reach of the DCSA through an open source platform. 

This project began by conducting a needs assessment for the tool at a pilot course on 
freight planning that CITT conducted for transportation consultants in 2017. Survey123 
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was selected after exploring different development platforms. Design and iterative test-
ing and feedback on functionality and usability then followed. Finally, a deployment plan 
was constructed to see how the tool could have broader uses. 
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II. METHODOLOGY 
The DCSA is web-based and accessible via any mobile device. The DCSA was devel-
oped using Esri’s ‘Survey123’––a “complete, form-centric solution for creating, sharing, 
and analyzing surveys.”2  Survey123 also has the ability to geo-locate data when col-
lecting in the field, as well as other functionality that enhances data collected for trans-
portation planning, with a user-friendly interface.  

The DCSA was developed within the context of preparation for an innovative pilot 
course funded by the Volvo Research and Education Foundations that took place during 
January and February 2019. The participants included public and private sector em-
ployees in planning-related industries in the greater Los Angeles region. 

The course, titled “The Battle for the Curb: Managing Local Goods Movement in the Age 
of E-Commerce,” was coordinated jointly by the South Bay Cities Council of Govern-
ments and METRANS Transportation Center, a joint partnership between CITT at Long 
Beach State University (LBSU) and the University of Southern California (USC). The 
course informed participants on approaches to transportation planning related to last-
mile freight deliveries in urban settings where there is a “battle” for curb space between 
bikes, ride-sharing vehicles, public transit, etc. The course also provided an opportunity 
for the CITT team to refine the DCSA.  

NEEDS ASSESSMENT 
The need for a digital walk audit data collection tool was assessed at a 2017 course de-
veloped in partnership with METRANS, which convened transportation planners from 
the LA Metro, Caltrans, and the office of Los Angeles City Councilman Joe Buscaino. 
Officially called the Metropolitan Transportation Management Certificate (MTMC) pilot 
course, sessions took place over four consecutive Fridays in February and March of 
2017 and informed participants on multi-modal transportation conflicts in urban areas. 
During a walk audit of a case-study area in West Los Angeles, participants in the course 
used a combination of paper audits and a beta version of the DCSA  to gather data re-
garding potential passenger-freight conflicts. 

Course participants expressed support for the data collection tool concept and how it 
made the walk audit more data-driven and geospatially comprehensive. They did, how-
ever, raise a number of usability issues and noted that the collection tool and related 
walk audit methods would need to be refined and adjusted for transportation profes-
sionals who are not in-house staffers for transportation organizations. 

To further assess the workforce’s need for a digital walk audit tool and to collect feed-
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back on the DCSA, two focus groups were held. First, CITT coordinated a group of Ur-
ban Planning, Development, and Health Administration graduate students from the Uni-
versity of Southern California to test and provide feedback on the tool at a site in Tor-
rance CA that was being planned for redevelopment. . The second group  consisted of 
“Battle for the Curb” participants. The course used the same site in Torrance as the lo-
cation for testing the tool. The course exercise involved using the DCSA to gather data 
on possible planning issues and modal conflicts which in turn could be hypothetically 
incorporated into a Request for Proposals for a planning and development consultant 
for the site. 

In addition to focus groups, feedback on the DCSA was gathered in individual consulta-
tions with Esri, LA Metro, and members of an advisory group established by CITT for a 
GIS-based transportation class developed for Los Angeles Trade Technical College. 

 

 

Figure 1: “Battle for the Curb,” session one 



 

 

10 

 

Figure 2: Curriculum outline for the three-day “Battle for the Curb” course 
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Figure 3: A weathered sign: An example of a data point captured by the DCSA 

 

Figure 4: Testing of the tool at the vacant Toyota site in Torrance, CA 
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APPLICATION DESIGN 
The survey questions used in the DCSA were determined prior to the MTMC pilot 
course. An existing LA Metro Walk Audit (see Appendix) was referenced to create a set 
of questions that was condensed and modified to be appropriate for the DCSA.3 

 

Figure 5: First part of the public transit survey as it renders on a mobile device 

Survey123 allows users to create customizable surveys that can take advantage of a 
variety of question modes, which include: multiple choice; single-line text; multi-line text; 
image attachment; and GeoPoint. The survey creator also allows for questions to be 
toggled; this is dependent on a user’s response to a prior question. For example, if a 
user answers “Yes” to “Do any design elements of the feature impede truck move-
ment?” then the prompt “Explain the design element and corresponding impedance” is 
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the next question in the survey. Otherwise, the prompt is not pertinent and is therefore 
omitted. 

 

Figure 6: Web browser interface for Survey123’s survey creator 

One survey was created for each of the active, public, personal vehicle, and freight 
modes of transportation. This was made necessary by the fact that questions differed 
greatly depending on the mode being assessed. Certain survey questions were appli-
cable to all four modes and were thus present in all four surveys.Table 1 contains the 
questions from all four surveys. 

Table 1. Comprehensive list of survey questions 
Question Survey Question mode 
Auditor Name(s) All Multiline text 
Name/Description of Feature All Singleline Text 
Location of feature (geolocated) All GeoPoint 
Date All Date 
Time All Time 
Photo of the feature All Image attachment 
Specify if this feature causes conflict with any other 
mode(s) of transportation All Multiple Choice 

If applicable, what is/are the conflict/s? All Multiline text 
Overall rating of the element All Likert (scale) 
Notes and Possible Innovations All Multiline text 
Are driveways accessible for freight/delivery trucks? Freight Single Choice 



 

 

14 

Is truck signage clearly visible? Freight Single Choice 
Are loading zones visible/clearly marked? Freight Single Choice 
Is there adequate curb space for curbside loading and 
unloading? Freight Single Choice 

Are there residential areas that are adversely affected 
by freight delivery trucks? Freight Single Choice 

Do any design elements of the feature impede truck 
movement? Freight Single Choice 

Explain the design element and corresponding im-
pedance.* Freight Multiline Text 

Is the turn queue length adequate for truck turns? Freight Single Choice 
Are driveway entrances/exits wide enough for truck 
turns? Freight Single Choice 

Is there evidence of trucks breaking curbs or driving 
off of pavement at entrances? Freight Single Choice 

Are there fish-eye mirrors at delivery driveways that 
require backing into the roadway? Freight Single Choice 

Is the waiting area sufficient to accommodate pedes-
trians? Public Single Choice 

Are the crosswalks well-marked? Public Single Choice 
Are there sidewalks present around the feature? Public Single Choice 
Are there hazards resulting from maintenance issues? Public Single Choice 
Do you feel safe waiting for transit in this area during 
this time of day? Public Single Choice 

Are there crosswalks present? Active Single Choice 
Are the markings wide enough? Active Single Choice 
Are the markings clearly visible? Active Single Choice 
Are audible pedestrian signals available? Active Single Choice 
Are pedestrian signs clearly visible? Active Single Choice 
Are bicycle lanes present? Active Single Choice 
Are bicycle lanes clearly marked? Active Single Choice 
Are bicycle lanes present on right-turn lanes? Active Single Choice 
Are there sidewalks present around the feature? Active Single Choice 

                                                 

 

*Questions in italics indicate that they are only toggled to be included in the survey if the previ-
ous non-italic question is answered affirmatively by the respondent. 
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Do the sidewalks have proper lighting? Active Single Choice 
Are the sidewalks around the study area wide enough 
for pedestrians using mobility devices (wheelchairs, 
scooters, walkers, etc)? 

Active Single Choice 

Do construction sites in/around the study area ob-
struct sidewalks? Active Single Choice 

Are there hazards resulting from maintenance issues? Active Single Choice 
Are there any permanent obstructions that reduce us-
able path width below minimum standards? Active Single Choice 

Are curb ramps easily accessible on all intersection 
crossings? Active Single Choice 

Are the waiting areas leveled with sufficient maneu-
vering space to accommodate wheel chairs? Active Single Choice 

Are trees trimmed to allow clear views of approaching 
traffic? Vehicle Single Choice 

Are vehicle speed-limit signs well-lit and clearly visi-
ble? Vehicle Single Choice 

Are all other street signs well-lit and clearly visible? Vehicle Single Choice 
Are speed bumps present to promote safety and mo-
bility? Vehicle Single Choice 

 

Once completed, each survey was published and made accessible on Esri’s ArcGIS 
Online platform.The vehicle mode was then built and tested internally at CITT. Clarity 
issues that arose from users accessing the survey from different platforms (e.g. Android 
vs iOS) were resolved by modifying the instructions for those questions (namely the 
GeoPoint and image attachment questions). 

Once publicly available, the surveys can be accessed via a  URL. Survey responses are 
stored in the survey creator’s Esri Survey123 account, which are aggregated and down-
loadable as both a spatial and non-spatial dataset. When downloaded as a spatial da-
taset, it can be used in GIS software for visualization and analysis. 

REPORT ON USER RESPONSE TO TECHNOLOGY 
The DCSA was evaluated by focus groups and beta testers regarding its effectiveness 
at teaching transportation planners, economic developers, and policy specialists about 
freight as well as its effectiveness from a technological perspective, i.e. usability. Feed-
back from testing can be found in the Results and Conclusions section of this report. 

DEPLOYMENT PLAN 
The project team has identified additional courses where the DCSA can be deployed to 
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extend its reach and introduce the walk audit exercise to a wider audience. This audi-
ence can include public sector officials, consultants, community college students, and 
high school students. The DCSA will be used in two Freight Academies offered by Cal-
trans for its planners and engineers in the summer and fall of 2019, and will be incorpo-
rated into lesson plans offered by the Academy of Global Logistics (AGL) at Long 
Beach’s Cabrillo HS. AGL is a partnership of the Port of Long Beach, Long Beach Uni-
fied School District, and CITT. It will also be part of a pilot certificate program called 
Transportation Planning Professional + which offers planners a suite of functional skills 
not currently offered in traditional planning programs. The digital walk audit app will be 
part of a module on “Using GIS Tools to Tell Planning Stories.” 

The walk audit tool engaged with a national audience when it was presented at the 
2018 American Planning Association (APA) conference in New Orleans. CITT continues 
to engage APA through its local chapter, planning schools, public agencies, the private 
sector and Esri as advisors, given that additional opportunities to refine the tool have 
been identified. 
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III. RESULTS AND CONCLUSIONS 

User feedback onthe DCSA during focus group testing was generally positive. Users 
noted the value of the DCSA for collecting data which can inform better decision making 
when it comes to planning, particularly over a paper and pen alternative. Users liked 
survey questions that toggled on/off depending on responses to prior questions. They 
noted that it helped them consider in greater depth the planning implications of the fea-
tures they have assessed.. Health Administration students further noted that the DCSA 
afforded them a better perspective on planning in general, given their background in dif-
ferent fields. 

 

Figure 7: Collected data visualized in Survey123 

Much of the user feedback led to tweaking of the DCSA to improve its usability and 
functionality. Users noted that certain questions needed to be clarified, given that in 
many cases it would not be the planner using the tool. One example of this is the ques-
tion about conflicts between modes of transportation; how a “conflict” is defined, for ex-
ample, needed to be clarified in an early version of the tool. Users also noted that “ac-
tive” and “public” transportation modes need to be more clearly defined for the lay user 
It was also noted that more picture attachments - to capture larger features from multi-
ple angles - and date and time information would be useful to include in the surveys.  

The Survey123 platform allows for each of these functionalities and they were added 
after receiving  feedback. The ability to select more than one conflicting mode of trans-
portation along with the question that prompts users to input names or descriptions of 
the feature were added after receiving feedback. 
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Certain issues were not able to be resolved. It was noted, for example, that the DCSA 
should ask whether or not the user really wants to refresh the browser when in the mid-
dle of completing a survey. This functionality pertains to the mobile internet browser the 
user is using and not the DCSA itself, and therefore cannot be resolved. Users also said 
they would like the ability to add question responses after having submitted a survey. 
This functionality is not available in the web surveys, but can be achieved during data 
processing and cleaning. Users also noted that the ability to attach videos, as well as 
photos, would be useful, but this is not available in the platform. Additionally, some us-
ers thought the location question was not as easy to use as in other GPS applications. 
The format of the location question in Survey123 is unalterable to the survey creator, 
but feedback to Esri could help improve its usability. 

One user noted that knowing the profession or background of whoever is filling out the 
survey could better inform the processing and analysis of responses. In cases where 
this is desired, users could include their background under the “Auditor Name” question 
that is included in each survey. This latter point is essential. As crowdsourcing of data 
gathering grows, the number of people undertaking traditional planning assessments 
also grows. The walk audit has the potential to serve as a tool to further democratize the 
planning process, and future generations of the tool must address the needs of different 
users, including those with different language and accessibility needs. For the planner, 
this should be viewed as an opportunity and not a threat. Better and more regular com-
munity input serve as one means to avoid more conflict later in the process.  
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