
Message from 
the Past Chair:

W e are excited to see the rapid growth in researching, using, and 
implementing innovative technologies in urban planning and design. 
In this issue, you will learn from a wide range of topics related to 

urban innovation and planning. These topics are about (1) application of new 
technologies in planning (e.g. autonomous vehicles, virtual reality tools, or GIS-
based scenario planning tools), (2) new methods of design and planning (e.g. 
Geodesign) and (3) smart cities and future of planning.

APA-Technology Division provides information for its members through 
publishing articles that intersect planning, design, and technology. We 
always look for new articles that help professional planners learn about novel 
experiments and approaches in using digital and novel technologies or strategies. 
We are especially interested in the following broad topics:

• Digital technologies for connecting urban planning and healthcare 
organizations

• The use of digital technologies to enhance equity, social justice, and 
community development.

• The use of new technologies for climate adaptation or disaster management.
• Smart city approaches for planners and plan-making
• Novel interorganizational collaboration approaches for adopting smart 

technologies
• Critical analysis of using planning support technologies and online tools in 

collaborative decision making.

We accept case study research, best practice analysis, critical views, idea papers, 
and review essays. The articles should be between 400–800 words with clear 
takeaways for professional planners. We do not accept promotional articles at 
this moment. If you have ideas for a new article, you can contact me at nader_
afzalan@redlands.edu.

I would like to give special thanks to our newsletter layout editor, Jessie 
Hartmann, whose creativity and efforts are always very helpful for preparing 
our newsletters.
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More Sharing, Less Sprawl: A 
Manifesto for Street Livability, 
Health & Humanity in the 
Era of Driverless Cars
Bruce Appleyard, PhD, Associate Professor, San Diego State University; William (Billy) 
Riggs, PhD, AICP, Assistant Professor, University of San Francisco

F or street and community livability, 
Autonomous Vehicles (AVs) 
potentially offer the benefits of more 

street space for cyclists and pedestrians, 
and reduced demands for parking. But to 
realize these promises, planners need to 
achieve two key objectives: more (vehicle) 
sharing, and less sprawl.

If we cannot do these two things, the 
induced travel and sprawl effects of AVs 
(driven by the vanishing personal cost of 
travel) will likely drive up vehicle travel 
and capacity requirements beyond the 
ability of cities to provide this new street 
livability space for human travelers.

Through stronger transportation and land 
use integration and balance, we can more 
intentionally a) plan our land use activities 
as a form of travel demand management, 
lowering travel (sustainability), b) 
minimize the impact of that travel by 
lowering people’s exposure to vehicle 
speeds and volumes (livability), and c) 
make sure streets prioritize humans and 
vulnerable groups (equity).

Toward this, we offer this “manifesto” 
outlining principles for greater 
transportation and land use integration 
and balance for a) The Vehicles, b) Streets 
and Users, and c) Land Use and Design to 
serve as guideposts for policy and planning 
decisions.

The Vehicles:
1. Leverage new technology to reward 
sustainability. Seek to leverage new 
technology and behavioral economics to 
smartly determine pricing and incentive 
sustainable behaviors. For example, 
handhelds that transmit people’s modes can 
allow agencies to reward sustainable travel 
(more sharing)—real-time regional TDM.
2. Sustainable and Human Scale. 
Encourage AVs to be low emission 
emitters—electric or hybrid, and designed 

with humans in mind— smaller to save 
street space, and to lower injury threats.

The Streets and Users: Design & 
Program for Livability and Humanity
Cities currently rely on passive street 
design, but should now advocate for 
directly programming vehicle behavior—to 
put people first!
3. Prioritize the needs of vulnerable/
human street users, through 
infrastructure, street re-design, and how 
the vehicles are programmed to respond to 
pedestrians and bicyclists.
4. Design streets for livability & 
humanity. Streets should be designed 
to prioritize the needs of human users, 
especially the most vulnerable. Areas of 
high human transport activity should be 
protected by:
a. Reducing the vehicle right-of-way;
b. Routing traffic onto appropriate streets 

(away from residential neighborhoods) 
and;

c. Limiting AV speeds to 20 kph, 
optimizing the street livability.

Land Use Planning & Design
5. Encourage Urban Reinvestment 
“Squeezing” over Urban “Spreading” 
(Sprawl) ASAP. Cities should work to 
position themselves to get ahead of AV 
induced “spreading“ by taking advantage 
of the “squeezing” opportunities created 
by reduced burdens on parking, lowering 
the cost of construction (see below). 
engage in regional land use planning and 
growth management to reduce sprawl and 
lower overall trip distances by balancing 
land uses (jobs-housing balances can 
significantly lower vehicle travel).
6. Maintain vitality of urban transit 
corridors. A new study by Clewlow & 
Shankar Mishra shoes how ride-sharing 
cannibalizes transit ridership, potentially 

undercutting the vitality of urban transit 
corridors. Use Land use planning and 
urban design to maintain their vitality.
7. Strategically leverage newly available 
parking land in downtowns and TODs. 
One study estimates self-parking cars 
could save approximately 60 percent in 
surface area alone. Greater sharing could 
further eliminate parking, freeing valuable 
land for redevelopment into much needed 
affordable housing, etc.
8. Strategically leverage construction 
cost reductions from reduced needs for 
parking. If structural parking is eliminated, 
the cost of construction can be reduced 20-
25%, according to pro forma analyses from 
San Diego’s London Moeder advisors, 
allowing land to become more valuable, 
incentivizing redevelopment and housing 
production in expensive markets.
9. Proactively change zoning and 
parking requirements to get ahead of the 
"spreading." "Technology does not change 
policies, people do!” Therefore, proactively 
change parking requirements and zoning—
and this is already happening. For example, 
a parking project at UCSD is being 
designed by Safdie Rabines Architects, for 
conversion to classrooms. Change zoning 
and parking to be flexible and inclusive, 
with maximum to zero parking, minimum 
density and heights.
10. Create a vision, a performance 
measurement framework, and use them 
to guide subsequent planning decisions. 
We can start with our “Doing the Right 
Things Paper” for PM Framework. 
For scenario testing, we can use TRBs 
Livability Calculator and Handbook for 
Building Livable Transit Corridors. http://
www.trb.org/Main/Blurbs/174953.aspx

If these principles can be followed to 
achieve greater vehicle sharing and less 
sprawl, and minimizing AV capacity 
increases, we stand a better chance to both 
lower speeds and optimize the amount of 
street space we can recapture for street-life 
and livability, taking us further along the 
road to a more sustainable, livable, and 
equitable future with autonomous vehicles.

To achieve these objectives, we need a 
seat at the table to properly understand 
the issues and help design the solutions. 
For more information, see the Union 
of Concerned Planners, Engineers, & 
Designers website at www.ucped.com.
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Understanding Social Media Data in the 
City Using Visual Analytics Systems
Alireza Karduni, Ph.D. Student & Research Assistant, Charlotte Visualization Center, University of North Carolina at Charlotte

"The Internet is the technological basis 
for the organizational form of the 
Information Age: the network."

—Manuel Castells

A s of 2013, for the first time in 
history, the majority of the world’s 
population lives in cities. Cities are 

where people live, work, innovate, mobilize 
and protest. Meanwhile, the way we live 
within cities is also changing. Information 
and Communication technologies (ICTs) 
has changed our social landscapes in 
countless ways: layers of information 
exchange generated by the internet has 
significant effects on the urban form 
and traditional uses of the city including 
virtual museums, banks, campuses and 
workplaces;1 protests are facilitated in 
urban space using social media (we have 
already seen examples in Egypt, Spain 
and the US);2 Majority of us get some 
of our news from social media but we 
are also affected by the distribution of 
misinformation.3 Overall, ICTs and social 
media are no longer just a new form of 
communication, they are integral parts 
of our urban and social interactions and 
studying their impacts and implications 
have become significant disciplines.

Issues such as activities in urban space, 
social mobility, activism, and distribution of 
information are ones that we—urbanists? 
City professionals? Urban Planners?—have 
historically dealt with. We study economies 
of cities, flows of things and people, activity 

patterns, demographics, and just any other 
phenomenon that is related to urban areas 
so that we are better equipped to deal 
with contingencies of tomorrow. Now, 
that ICTs are evolving the urban scape 
and how we function within it, we need to 
consider ways of parsing and making sense 
of these flows of unstructured but rich data 
and use it to make planning judgements 
that correspond to real-time information. 
Dealing with the large amounts of data 
that ICTs produce is not easy; the data is 
complex and unstructured, but it contains 
information about the temporal, spatial, 
and semantic nature of human activity 
in urban space that is rarely available in 
conventional data sources.

Here I will introduce an example of a 
Visual Analytics System that demonstrates 
how we can bring the human (the planner 
in this case) in the loop of understanding 
large unstructured data originated from 
ICTs for the purposes of urban planning. 
Urban Activity Explorer (previously 
called Urban Space Explorer) is a highly 
interactive and exploratory system that 
allows planners (or any person interested 
in cities) to study urban space through 
the lens of geolocated Twitter data. It was 
designed through input from planners 
throughout its design process and it 
combines geographic, temporal, and 
text information while using different 
algorithms to transform the complexities 
of the data into useful knowledge.

Users can interact with almost any element 
in Urban Activity Explorer and see how 
all other views get updated (we call this a 
multiple coordinated view system). They 
can zoom in and out of a heat map (left 
side of the interface) and change scale 
to understand the differences between 
temporal activity of different areas 
(Through a dynamic line chart) and what 
people talk about ( through a dynamic word 
cloud). They can study flows of Twitter 
users using a flow map (right side of the 
interface). By drawing rectangles, users can 
see what flows in and out of an area in the 
city and view animations of the results. 
Furthermore, the system uses a machine 
learning algorithm to automatically classify 
tweets into a number of topics. Each topic 
is a collection of words that are likely to 
co-occur with each other. By clicking on a 
topic (nightlife, cinema, beach, etc.) users 
can view tweets associated with that topic 
and conduct further exploration.4 Finally, 
the system allows for annotation and 
sharing of knowledge by different users to 
enhance collaborative capabilities.

Urban Activity Explorer is an example 
of how we can integrate state of the art 
computer science research in visualization 
to adhere to planner’s data needs in the 
contemporary city. There are still many 
important features, data sources, and 
algorithms to be integrated in the system. 
I hope that the current iteration of the 
system can demonstrate how we can start to 
develop and use smart tools to make smart 
responses to the smart cities of the future.
1 In his book, “City of Bits”, William Mitchell 
discusses these potential changes in detail.
2 Two great books discuss activism in the 
information age in beautiful detail. “Networks 
of outrage and hope" by Manuel Castells and 
“Twitter and Tear Gas” by Zeynep Tufekci
3 http://www.journalism.org/2017/09/07/
news-use-across-social-media-platforms-2017/
4 You can read about the design and evolution 
of Urban Activity Explorer from two published 
articles: http://ieeexplore.ieee.org/abstract/
document/8047432 and https://link.springer.com/
chapter/10.1007/978-3-319-57819-4_4 
The system is currently in development for 
new updates, you can watch a video of the 
interface at: https://youtu.be/fvsGGD1tVWo
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Aug City: The Cyber-Spatial 
Impacts of Augmented 
Reality on the Field of 
Urban Planning
Colton Berck, Town of Eagle

H ere’s a bold statement: Pokémon: 
Go is one of the most important 
applications of technology for 

planners in the last five years. Don’t believe 
me? Within a month of release, the game 
launched itself to immediate success 
becoming the “fastest growing, most 
popular, and most lucrative mobile game 
of all time” (Ars Technicia, 2017). To this 
day it retains tens of millions of monthly 
users and has secured a stable, healthy 
ranking on the fiercely competitive market 
of mobile gaming. There can be no doubt 
that Pokémon: Go has had a major impact 
in the mobile space. However, the reason 
I’m interested in Pokémon: Go (and why 
it relates to the planning field) is not due 
to its digital impact but its physical one.

In the summer of 2016 we saw the world 
ignite with roaming pocket monsters 
and the eager global masses trying to 
capture them in real community locations. 
Historic sites, public parks, civic buildings, 
local businesses, even cemeteries became 
flocked with folks who had new reasons to 
visit, and visit they did. Working beneath 
the seams of Pokémon: Go is a technology 
known as augmented reality, and I’ve spent 

the past 2 years fully immersed in how this 
technology will drastically influence the 
field of urban planning and ultimately, our 
communities.

The term Augmented Reality (AR) may 
conjure visions of the futuristic fiction 
of Blade Runner, Minority Report and 
Iron Man but I assure you it’s quite real 
and becoming even more real every day. 
I have found the best way to describe 
what AR actually entails is to provide a 
spectrum (Figure 1), one end is the real 
world we observe, the other is a completely 
immersed virtual reality (VR). AR sits in 
between these two endpoints, blending 
the real and the digital into a mixed 
experience. Pokémon: Go utilized AR 
through real locations serving as digital 
triggers as well as enabling Pokémon 
to appear dynamically in the real world 
through your device camera.

Clearly augmented reality can be a 
commercial hit, but why does it matter 
to planners? I believe it matters for many 
reasons. In fact, I wrote my graduate 
thesis on this subject alone (thesis link: 
http://digitalcommons.unl.edu/arch_

crp_theses/42/). In brief, AR provides 
an entirely new method of visualizing all 
sorts of information and communication. 
Holographic maps, wayfinding paths, 
architectural models, GIS overlay, real-
time personalized information, and 
much, much more are capable of being 
conveyed through AR. This summer I 
worked in my home state of Nebraska at 
JEO Consulting Group as an Augmented 
Reality Intern. While there I was able to 
develop several mobile applications, from 
holographic terrain maps (Figure 2) to 
buildings emerging from plans to drone-
generated components and even full-sized 
interactive 3D models.

My proudest accomplishment was for a 
Downtown Revitalization Open House in 
Gretna, NE where we created a 3D model 
of the proposed downtown sidewalk, with 
new street lights, improved walkability, 
benches, trees and beautification features. 
We then developed an iPad AR application 
that enabled us to lock the model literally 
atop the existing sidewalk and enable the 
community members to walk down the 
full digital rendering (Figure 3). I was 
thrilled to see people of all sorts engaging 

Figure 1. Mixed reality system

Figure 2. Terrain map
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The Essence 
of Geodesign
Bill Miller, Architect & Engineer, Former 
Direct of Geodesign Services, Esri

G eodesign, loosely defined as design 
in geographic space, is the art and 
science of designing something 

(e.g. a land use plan, an urban center, or 
a building) within the context of (that 
is, by giving consideration to) relevant 
geographic information.

The essential aspect of geodesign is the idea 
that design, that is the process of designing 
(creating or modifying) some portion or 
aspect of the environment, be it natural or 
man-made, occurs within the context of 
geographic space (where the location of 
the entity being created is referenced to a 
geographic coordinate system).

At first glance, this seems to be a trivial 
point. However, the fact that the entity 
being created or modified is referenced 
to the geographic space in which it 
resides means that it is also, either directly 
or indirectly, referenced to all other 

information referenced to that space. This 
means that the designer can take advantage 
of, or be informed by, that information and 
how it relates to or conditions the quality 
or efficiency of the entity being designed, 
either as it is being designed or after the 
design has matured to some point where 
the designer wishes to perform a more 
comprehensive assessment.

This referential link between the entity 
being designed and its geographic context 
provides the tangible basis for doing both 
science-based and value-based design. 
Additionally, it has the ability to provide 
operational linkages to a wide variety 
of domain-specific information and, in 
so doing, provides the multidisciplinary 
platform for doing integral design (holistic 
design).

Ian McHarg, an early advocate of the use 
of geographic information, understood 
this by promoting the use of thematic map 
layers (e.g. slope, soils, vegetation, etc.) and 
overlying those layers on a light table to 
determine areas that were geographically 
suitable, or unsuitable, for a particular land 
use. The method was popularized in his 
book Design with Nature.

The problem with this approach, 
which McHarg advocated prior to the 
development of GIS, was that it was 
difficult to manually determine which 
areas were actually good as opposed to 
those that were bad. As the number of 
map layers went up the clarity of the 
presumed results went down.

GIS changed all this by giving planners the 
ability to represent, store, manipulate, and 
overlay the various thematic layers using 
digital technology. GIS is currently used by 
most planners to both manage and utilize 
geographic information pertinent to the 
needs of their projects. One might even say 
that most land use planning projects could 
not be done without the use of GIS.

The problem with GIS is that it was first 
developed to represent and store geographic 
information. The analytically capabilities we 
now commonly associate with GIS came 
much later. In fact, much of the work since 
its initial development during the late 60s 
and until now, has been designed to extend 
its capabilities with respect to the storage 
and analysis of geographic information 
with little attention given to how it might 
be used as a design tool.

with this new form of visualization. No 
longer limited to the confines of posters, 
papers, and maps, these folks were able to 
experience something previously difficult 
to convey: a true sense for what these plans 
would actually feel like. Take a walk down 
the sidewalk here: https://www.youtube.
com/watch?v=27sseimQpQ0.

Before Pokémon: Go, I had not really 
considered augmented reality a serious 
emerging technology, especially for the 
planning profession. Pursuing my interest 
in the shared space of community and 
technology while diving deep into the 
conceptual and hands-on development of 
AR has stirred me enough to advocate for 
awareness. As we observe huge technology 
firms invest massive amounts of resources 
into AR hardware and software, we as 
community representatives must ensure 
this inevitable technology is implemented 
in smart, sustainable, and equitable 
methods. From transportation planning 
and economic development to place-

making and the planning process itself: 
augmented reality is going to disrupt 
almost every aspect of our profession. I am 
left with a single nail biting question to 
this bold change: are we ready?

Reference:
Ars Technicia (2017). A year in, millions still 
play Pokémon Go (and will likely attend its 
festival), Retrieved from https://arstechnica.com/
gaming/2017/07/a-year-in-millions-still-play-
pokemon-go-and-will-likely-attend-its-festival/

Figure 3. AR for digital rendering
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How to Leverage Request 
Management Systems to 
Plan with the Community
Ben Berkowitz, CEO& Founder, SeeClickFix

O ver the course of 12 months in 
2016 and 2017 the City of New 
Haven’s Transportation, Traffic 

and Parking Division crowdsourced the 
desired locations of bike share requests 
around the city. When the study was 
completed in August 215 potential bike 
share locations were recorded in a city 
with a population of 130,000. Many of 
the requests were supported with multiple 
votes from the community.

It is apparent from looking at the geo 
reporting tool in the city’s request 
management system provided by 
SeeClickFix that the requests were widely 
and nearly evenly distributed throughout 
the city. With the exception of outlying 
suburban neighborhoods bike share 
demand was high and ubiquitous.

How did the Traffic and Parking Director, 
Doug Hausladen, get the project off 
the ground? The City of New Haven 
was able to quickly spin up the effective 
crowdsourced effort by leveraging 
existing software used elsewhere in the 
city. With that software came a network 
of already engaged residents eager to 
provide feedback to City Hall. In the 
same mobile application where neighbors 

request pothole repairs, tree trimming 
and removal of illegal dumping NHTTP 
added a request category for “Bike Share 
Station Location Request.” Through the 
application they sent a message to the 
20,000+ users that read:

Come help us plan New Haven's future 
bike share system on December 19, 2016, 
6:00–8:00 PM in the Performing Arts Area 
at the New Haven Free Public Library, 133 
Elm St in downtown New Haven.

Please invite your neighbors and 
community!

Learn more about the Bike Share Program 
at www.gonhgo.org/new-haven-bikeshare

Or through the facebook event www.
facebook.com/events/1609667045713910/

You can also suggest locations thru 
SeeClickFix. This short video explains how 
to do so via a smart device, plus, you can 
'like' other locations that have already been 
suggested.

Looking forward to seeing you there!

As initial resident and city official requests 
came in, more and more residents started 

to see their neighbors’ requests for bike 
share locations. They started to join in as 
well and contribute to the map using the 
SeeClickFix mobile app. Some of them 
complete with photos of the specific 
locations. The end results and tangible 
benefits of the project were threefold:
1. The potential locations of the bike 

share were not theoretical. They were 
informed by data from the community.

2. The community was invited into the 
process. With that invitation they were 
made to feel ownership in the bikeshare 
program.

3. This was a constructive way to market 
the bikeshare program with the 
community in advance of its launch.

So how did NHTTP convert 220 
suggested locations into the 30 initial 
bike share locations that will roll out next 
month? Using a formula that included 
proximity to schools, parks and public 
transportation city officials were able to 
whittle down the suggested locations to 
the ones that would be most effective in 
the context of other related city resources.

A request management solution can be 
highly effective for planning the future 
of your community if it possesses the 
following characteristics:
1. It is dynamic and can be updated with 

new categories at the flip of a switch.
2. It is mobile and allows for residents to 

give feedback on the go.
3. It is transparent and engaging.
4. It has backend reporting functionality 

for aggregating and digesting the 
results.

5. Your team is prepared so leverage the 
city’s marketing reach online and offline

If your city is already partnered with 
SeeClickFix, it is easy to create a new 
service request type to capture the 
suggested new infrastructure locations. 
The first step is talking to the SeeClickFix 
admin in your city who can configure the 
request type.

Once you have configured the request type 
you can get the word out to existing users 
of the request management system about 
the community input project. Within 
SeeClickFix there is a simple feature named 

Figure. 1. City of New Haven, Bikeshare crowdsourcing tool (cont. on page 17)
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Chatbots Power a Less-
is-more Approach to 
Municipal Websites
Kjeld Lindsted, Smart City Manager, City of Redlands

E stimates suggest sixty percent of 
your city’s residents come to your 
webpage looking for a specific piece 

of information (Monmouth University, 
2013). Far too few find what they needed. 
The problem is that people expect different 
things from government than from private 
companies. Few people browse city web 
pages the way they scroll Facebook or 
camp out on YouTube. Instead, municipal 
users want quick and direct answers about 
government services. The faster they 
find the right answer to their question, 
the better. Statistics suggest government 
websites are not delivering. Here at 
the City of Redlands, we are testing a 
prototype chatbot that will help provide 
faster, better responses to citizen needs.

Municipal websites are built to be 
all inclusive. They’re juggernauts of 
information, carefully cataloguing 
everything a government has to say 
about itself and the services it provides. 
But statistics show that many sites cause 
information overload greatly inflating the 
time it takes to find specific answers. Many 
visitors are leaving frustrated. This is where 
chatbots help.

Even the best government websites are 
frequently built around organizational 
structure—pages match departments. 
Unfortunately, many citizens don’t know the 
nuanced differences between public works 
and quality of life, for example. They’re 
thinking in terms of specific services: Filing 
permit applications; Starting new trash 
service; Looking up public records; Voting; 
City hall office hours. How do you even 
begin to organize a website around this 
word cloud of topics and interests?

In our pilot project, we are not 
reorganizing the website. Instead, we are 
building a system that will give citizens 
another, possibly better, way to find what 

they want, simply by asking questions. 
Under our concept, visitors to the website 
will be able to enter questions into a 
search-like chat box interface.

They might ask:

What are my watering days?

When is city hall open?

How do I get a license?

The bot will respond with the relevant 
information. If it can’t decide how to reply, 
it might follow up with a question of its 
own.

I’d be happy to help you with that. What 
kind of license do you need? I can get you 

information on business licenses or dog licenses.

A user’s answers to the bot’s questions will 
provide context to the broader conversation 
allowing the bot to pre-fill forms (such 
as an application for that dog license) 
or provide other personalized services 
including utility usage (with proper 
security confirmation), location specific 
answers, or requests for home service.

Harder questions, the ones the bot 
can not answer, will be routed in real 
time to a customer service operator for 
resolution. The routing will eventually 
include contextual information from the 
bot’s conversation with the user so that 
customer service representatives don’t have 
to re-ask the same questions.

We are modeling our approach after LA’s 
CHIP application which answers basic 
questions about bidding on public contracts. 
As in LA, we are starting with a narrow 
issue area, water conservation in our case. 
We’ll prototype our bot with a standard 
Q&A around our mandatory watering 
restrictions and build from there. It’ll take 
some time to develop the full feature set, 

and specific use cases may change as we 
explore the technology, but we are confident 
that the success already being realized by 
several jurisdictions around the world will 
work for us and help Redlands do better 
with scarce public resources.

In Los Angeles, this approach has 
produced some dramatic results. Customer 
service calls in CHIP’s area of expertise 
dropped by half in just a couple of 
months. The initial Q&A set of 200 has 
grown to around 1000. Morale is up as 
customer service representatives, freed 
from responding to the same few repetitive 
questions all day, now focus on more 
engaging work with the small number of 
questions the bot can’t answer. Customers 
are happy too. They do not have to wait as 
long for many simple questions—and for 
millennials in particular, the ease of talking 
with a computer is comforting in an age 
where life is increasingly powered by this 
type of AI system.

Upcoming 
Events

Geodesign Summit
January 23–25, 2018
Redlands, CA

National Planning Conference
April 21–24, 2018
New Orleans, LA

AAG Annual Meeting
April 10–14, 2018
New Orleans, LA

Smart Urbanation
March 22-23, 2018
Hyderabad, AP

Connected Cities USA
May 31- June 1, 2018
Chicago, IL

Urbanism Next
March 5–7, 2018
Oregon, OR
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Investigating Bicyclists’ Route 
Preferences and Detour Behavior with 
Smartphone GPS Application, Remote 
Sensing, & Google Street View
Yujin Park, PhD Candidate, City & Regional Planning, The Ohio State University; Gulsah Akar, 
PhD, Associate Professor, City & Regional Planning, The Ohio State University

S uccessful promotion of bicycling can 
be an effective way to enhance urban 
vitality and mitigate negative effects 

of our continued dependence on motorized 
vehicle travel. One promising way to 
inform decisions on bicycle infrastructure 
investments and plans is to examine 
bicyclists’ revealed preferences directly at 
the route level to better reflect riders’ needs. 
The efficiency of bicycle trips is also an 
important issue. Bicyclists often deviate 
from the shortest possible routes and take 
detours in search of more pleasant riding 
conditions. This excess travel induces more 
exertion per each trip, undermining the 
attractiveness of bicycling.

Our study explores environmental 
determinants affecting bicyclists’ detour 
decisions and the extent of detour of 
their trips, with a focus on the differences 
between chosen routes and GIS-modelled 
shortest routes. To identify chosen 
bicycle routes and their surrounding 
environments, we leverage individual 
smartphone GPS application, state 
agency’s bicycle facility data, remote 
sensing images, and online open data 
resources such as Open Street Map 
(OSM) and Google Street View (GSV). 
We analyze differences in total distance 
and time, and built environment features 
across shortest versus chosen routes for 
bicycle trips in Columbus, Ohio.

Our study participants are the members 
of The Ohio State University. We sent out 
invitation emails and further promoted our 
study with fliers and a website dedicated 
to this work. We asked the participants 
to download a free smartphone 
application, CycleTracks™, developed 
by San Francisco County Transportation 
Authority (SFCTA). The individuals 
recorded their bicycle trips by turning 
the app on and off at the beginning and 
end of each trip. The application recorded 

a bicyclist’s spatiotemporal coordinates 
every 1 second. After data cleaning, we 
obtained data on 452 utilitarian bicycle 
trips (e.g. commute, school, work-related 
and shopping) from 76 bicyclists.

We extracted a comprehensive set of 
attributes for the 452 chosen and shortest 
routes. These attributes include: (1) 
physical characteristics (e.g., grade, (un)
signalized intersections, and roadway class), 
(2) bicycle facilities (e.g., bicycle trail, 
boulevard, lane, route, and sharrow), (3) 
trip characteristics (e.g., length, number of 
turns), (4) functional characteristics (e.g., 
traffic flow, speed limit) and (5) land-uses, 
land-use mix, and streetscape (presence 
of trees and greenery). Open Street Map 
(OSM) provided a detailed map, including 
park trails and pedestrian passages, that 
we used as a base network and updated 
(Figure 1). For precise observation of street 
greenness, we analyzed NAIP (National 
Agriculture Imagery Program) images of 
August 2016 and Google Street Views 
(Figure 2). These widely available open 
source image databases make it possible 
for planners to audit streetscape with 
high spatial resolution. Bicycle facility 

and roadway condition data were sourced 
from Mid-Ohio Regional Planning 
Commission (MORPC).

We find that most bicycle trips (91.4%) 
are a detour and significantly longer 
(4.1km) by 13.5% on average as compared 
to shortest routes (3.5km). The average 
of actually recorded travel times is 16.2 
minutes, which is significantly longer 
than what Google Maps estimates based 
on least-slope routes (12.6 minutes) and 
shortest possible times without stops (5.9 
minutes). This means that bicyclists trade 
distance and time to ride on routes that 
are more favorable. A series of statistical 
analyses reveal the robust preference of 
bicyclists towards various bicycle facilities 
and natural features along the route. The 
results indicate the need for expressways 
for bicyclists: many bicyclists take detours 
to ride on bicycle paths and boulevards 
with rich greenery and natural views. 
Mixed natural land-covers such as water 
and vegetation are preferred by detouring 
bicyclists. Bicyclists are likely to choose 
roads with sharrows over those without. 
Bicyclists tend to choose direct arterials 
and collector roads rather than small 

Figure 1. (left) initial GPS traces collected in Columbus, Ohio from August 21, 2016 to November 30, 2016, 
(right) a closer look at the campus area of Ohio State University showing cleaned GPS traces matched to the 
network of the reconstructed Open Street Map
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Figure 2. Supervised classification of remote sensing images (as of August 2016) show land cover patterns 
around bicycle routes (Blue line: bicycle GPS trajectories, green: vegetation, skyblue: water, gray: built-up 
structure). Google Street View (GSV) images were obtained and analyzed to estimate street greenness along 
chosen and shortest routes for comparison.

residential streets while diverging from 
the shortest paths. Roads with high speed 
limits are generally evaded.

Although bicycle paths provide fluid, 
safe and green rides, bicyclists need to 
ride excess distances to be able to ride on 
them. Bicycle lanes and sharrows may be 
good alternatives to reduce detours when 
providing a bicycle path is not a feasible 
option. Landscaping and street trees need 
to be considered in combination with 
bikeway projects to make streets attractive 
for bicycling and thereby reduce the need 
of detour for green scenery. Our results 
suggest that high speed limits are more 
likely to act as barriers for bicyclists as 
compared to traffic flows. Policies and 
design guidelines for bikeways may need 
to prioritize those links with high speed 
limit as well as high average daily traffic 
per link (ADT).

In this study, we collected GPS data 
using a smart phone app and find that 
this method is effective in capturing 
information about bicycle trips. The 
models measuring the effects of 
environmental attributes on detouring 
decisions can be used as inputs for demand 
models while projecting bicycle flows.

This study was funded by US Department 
of Transportation NEXTRANS Center 
Region V Regional University Program and 
conducted at The Ohio State University.
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Autonomous Vehicles at APA: Policy 
Implications for Cities & Regions
Jennifer Henaghan, AICP, Deputy Research Director & Green Communities Center Manager, American Planning Association

A PA’s research department has 
been actively working to address 
the question of how driverless 

cars and other autonomous vehicle (AV) 
technology will change the way we plan 
cities as part of an effort that will continue 
into 2018.

Symposium

On October 6, APA and its partners 
(the National League of Cities, Mobility 
E3, George Mason University, Mobility 
Lab, the Eno Center for Transportation, 
and the Brookings Institution) gathered 
90 experts on planning, transportation, 
and autonomous vehicles for a daylong 
meeting in Washington, D.C. to discuss 
how to plan and prepare for the impacts of 
AVs on cities and regions.

Made possible in part by a generous 
contribution from the Divisions Council, 
the event kicked off with introductory 
remarks from: Kelley Coyner, senior fellow 
at Center for Regional Analysis, Schar 
School of Policy and Government, George 
Mason University; David Rouse, FAICP, 
APA’s managing director of research and 
advisory services; and Kenneth Petty, 
FHWA director of planning. Jeff Tumlin, 
principal and director of strategy with 
Nelson\Nygaard, shared the pros and cons 
of the future revenue model for AV and 
the need for cities to consider congestion 
pricing to counteract urban sprawl as part 
of his opening keynote address.

Discussion panels throughout the morning 
tackled three questions:

• How can autonomous vehicle 
technology expand access to healthcare, 
employment, education, and recreation 
for users of all ages, abilities, and 
incomes? (video)

• How will autonomous vehicles impact 
the transportation ecosystem? (video)

• What are the potential benefits and 
costs of widespread deployment of 
autonomous vehicles for cities and 
metropolitan regions? (video)

The afternoon was devoted to a scenario 
planning exercise led by Kelley Coyner 
and Lisa Nisenson, co-founder of 
GreaterPlaces and principal of Nisenson 
Consulting. The scenario put attendees 
in the shoes of a planning director whose 
council members are anxious about AV 
and how it will affect the city's transit, 
infrastructure, built environment, and 
economic competitiveness.

New Resources

The first resource coming out of the 
symposium is the Autonomous Vehicles 
Resource Collection, part of APA’s 
Research KnowledgeBase. As of this 
writing, the collection contains a curated 
selection of 72 reports, articles, guides, 
plans, and other resources that address 
autonomous vehicles. It will be updated on 
at least a monthly basis through 2018 to 
provide planners with the most up-to-date 
information on AV. Although most of the 
32 current KnowledgeBase collections are 
available exclusively to APA members, the 
AV collection is publicly available thanks 
to a grant from the Federal Highway 
Administration.

APA research staff and symposium 
partners are currently working on a 
report summarizing the insights from 
the symposium and offering a playbook 
that outlines the specific action steps 
planners should be taking to prepare their 
communities for AV. It will address equity 
and access, transportation network, land use 
and the built environment, and the impacts 
to communities of all sizes, including 
small cities and rural areas. The report will 
be posted at https://www.planning.org/
research/av/ mid-December 2017.

Additional AV Work at APA

To help shape federal legislation and 
regulatory action on AVs, the APA 
Legislative and Policy Committee is 
working on a set of policy principles that 
is anticipated to be released in early 2018. 

APA’s policy team has been tracking 
proposed federal legislation about AVs 
and advocating for sound policies that will 
support the good land use decisions. APA 
Policy Director Jason Jordan discussed 
how Congress, the US Department of 
Transportation, and others are addressing 
developments in AV policy, and this 
impacts communities—and planning—
across the country in an exclusive 
Planners' Advocacy Network webinar on 
November 7, titled Federal Legislation 
Analysis: Autonomous Vehicles.

In December 2017, Zoning Practice will 
focus on the likely impacts of autonomous 
vehicle on local planners. Author Don 
Elliott, FAICP, will discuss the need to 
plan for a world in which the roads will be 
shared by AVs and non-AVs. This article 
will be available to subscribers or via 
individual-issue purchase at planning.org/
zoningpractice.

In addition, in 2018 APA's Planning 
Advisory Service (PAS) will release a 
PAS Report on autonomous vehicles. 
This in-depth report by Timothy Chapin, 
Jeremy Crute, William Riggs, AICP, and 
Lindsay Stevens, AICP, will offer planning 
practitioners a detailed investigation of AV 
technology and the associated challenges 
and opportunities it poses for planning, 
the built environment, policymaking, and 
infrastructure. All 38,000 APA members 
and PAS subscribers will be able to 
download the report, and a PDF version 
may be purchased at planning.org/pas/
reports/.

For more information on this project, 
include video from the event as well as the 
Autonomous Vehicles Resource Collection, visit 
https://www.planning.org/research/av/
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Twilight Zon(ing)—Virtual Reality Usage & 
the Potential Impact on Real World Planning
Ronan O’Boyle, Technical Consultant (VR/AR), Hobs Studio

V irtual Reality (VR)—the older 
and let’s be honest, rather uncool 
sibling of the tech community—

has recently come of age thanks to the 
alignment of a number of interdependent 
factors. Moore’s Law and advancements 
in processors have made hardware more 
affordable, allowing access to a wider 
market of users. The vast majority of 
us now have a supercomputer that can 
power VR experiences in our pockets. 
This has created a business case for further 
investment leading to more—and better—
content. We can now expect an experience 
that overcomes many of the growing pains 
of the VR journey to date: motion sickness, 
latency, headaches and of course relevance.

In the planning domain, the power of VR 
to help communicate, analyse and design 
the built environment is an obvious—if 
not yet fully utilised—application of the 
technology. However, to limit ourselves to 
such a rigid interpretation of its impact 
would be to underestimate this maturing 
and emboldened technology.

A key to VR’s growing stature is that it sits 
within a wider ecosystem of accelerating 
technology and evolving use cases:

Facebook, who kickstarted VR’s revolution 
by acquiring Oculus for $2B in 2014, 
have developed ‘Venues’—a marriage of 
the social network and VR technology. 
Venues will allow like-minded individuals 
from anywhere in the world to meet up 
in a virtual space and stream live events 
together like sports, music concerts, 
lectures, political debates etc.

Oculus are simultaneously releasing an all-
in-one headset—the wireless ‘Go’—in early 
2018. The Go is untethered from expensive 
PC hardware that is currently required 
to operate headsets and priced at $199 is 
situated between their low budget ‘Gear’ 
and their high-end ‘Rift’. It is predicted to 

be the headset that finally facilitates the 
mass adoption of high-quality VR.

With the impending arrival of 5G 
technology, these three developments 
combine to allow people to wirelessly 
stream immersive, hyper-realistic content 
anywhere (network rates will of course still 
apply...).

Sporting and cultural events, and more 
importantly the immersive and communal 
experience of them, will be further 
democratised and decentralised through 
these combined technologies. Sports 
stadiums, university campuses and any 
space that is built for accommodating large 
numbers of spectators will potentially be 
even less utilised.

Wembley Stadium in London was 
formerly restricted to 35 event days per 
year because of the impact these events 
have on the surrounding neighbourhood. 
If we do embrace this new form of 
spectatorship we may well lose the 
gameday atmosphere, but we won’t 
suffer the pressure on infrastructure and 
resources associated with these events.

Furthermore, without such a demand for 
physical space to accommodate spectators, 
a migration fuelled by the larger and 
more targeted advertising possibilities of 
streamable immersive events may lead to 
post-campus landscapes with vacuums 
of employment and activity. Our cities’ 
great social spaces will be disaggregated. 
Our planners, however, will have the gift 
of sites with well laid out and connected 
infrastructure to reinvent for new 
purposes. Instead of warehouse lofts, we 
may be converting lecture theatres and 
concert halls to build new communities.

These technologies also facilitate people 
meeting up in real world locations to share 
exclusive experiences from elsewhere in 

VR (think thousands of simultaneous mini 
Justin Bieber concerts around the world...).

This, like Pokémon Go, has the ability to 
be both transformative and contentious. 
Pokémon Go brought into question the 
game designers’ right to situate game 
world experiences on private property 
along with their duty to protect users 
that might be distracted or placed in 
dangerous situations in public places. A 
simple response was to prevent gameplay 
on busy roads and private property. Or, 
in other words, to zone gameplay based 
on the real built environment. If the 
aforementioned Justin Bieber concerts 
become daily or weekly events in the same 
real-world location then the local economy 
could benefit from greater footfall, whilst 
equally, the existing residents might feel 
aggrieved. Consequently, residential areas 
may become increasingly commercial—we 
will need to plan to facilitate these kinds 
of swift, unprecedented changes of use.

A new generation of planners now exist: 
working for game and app development 
companies—deciding where and when it is 
possible to move, gather and interact. They 
are designating zones and writing code(s) 
that will affect the use of the real world. 
What we need to understand is, which 
comes first? Do we import real world 
zoning or adapt to the impact of virtual 
world zoning? For now, this probably 
seems like twilight zoning.

Increasingly events with no precedent, that 
are not in any textbook or online resource, 
will be shaping our future cities. The 
planner has, in equal measure, the benefit 
of new tools to utilise and new problems 
to contest with. VR should therefore no 
longer be written off as just a pretty picture. 
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Detecting of Smart & Connected 
Community: Insight from a Mobility App
Ali Arian, Metropia Inc.

C ommunities as a social entity, 
embracing individuals, have 
been considered instrumental in 

alleviating societal issues. Sociologists, 
government agencies, and people in 
every walk of life remain hopeful that 
communities can be part of the solution 
to building a happier and more fulfilled 
society. Smart Cities Challenge, and Smart 
& Connected Communities are two recent 
programs evolving around this concept. 
This concept is grounded on the fact that 
many types of social relationships exist in 
our daily activity interactions with others 
(e.g. work at the same company, join the 
same recreational/sport team, or attending 
the same conference, etc.) is one of the 
basic elements in connected communities.

Although there is rising reckoning for 
stronger and more connected communities, 
the fundamental question remains in 
how to design a proper social structure 
that is neither individualistic nor holistic, 
but fundamentally relational. Much of 
the previous research has been limited to 
define smart and connected communities 
building on either socio-economic 
characteristics or geographical borders. 
We are, however, of the opinion that 
these existing approaches are inefficient. 
A model to detect communities using 
the similarities and dissimilarities in the 
activity patterns of individuals is needed.

In order to intelligently and effectively 
design, adapt, and manage smart and 
connected communities, we use a novel 
activity network concept to evaluate 
different community detection methods 
and find a proper way of uncovering 

patterns comprising communities. The user-
activity network formed upon connection 
of individuals with similar activity pattern 
or life style. Activities that will improve 
understanding of smart and connected 
communities and lead to discoveries that 
enable sustainable change to enhance 
community functioning. See Figure 1.

To construct such a network, we used a 
mobility app user trips information, called 
Metropia (Figure 2). The data consists of 
the latitude and longitude for visited places 
along with its duration. Furthermore, we 
captured the general important places of 

users by using the DBSCAN clustering 
method and extracted location type or 
activity type near the end-point of each 
trip using the Google places API. Starting 
from relating users with different activity 
types based on their observed behavior over 
a long-time period, and using the network 
transformation methods and similarity 
measures, we further reconstructed this 
network as a one-node graph entailing 
direct weighted relationships of individuals. 
The final network would encompass the 
strength of relationships and connections 
that users share with each other regarding 
their similarity of visited activity spaces. 

Figure 1. A User-Activity network of four individuals
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This representation is similar to the social 
network graphs, in which link between 
users, stages friendship, but similarity of 
their life-style.

By applying the graph clustering 
(community detection) methods on 
this user-activity network, we can reveal 
hidden community patterns of users who 
engage in similar activities. We applied 
this methodology to 438 users in Tucson 
and the following table shows the clusters 
and their 3 most visited location (Table 1).

These unveiled communities and social 
structures can be used in order to invest 
in community empowerment that builds 
social capital in communities and can have 
self-sustained and smart solutions to their 
own problems as a strategy for combating 
poverty and supporting regeneration. The 
main reason behind it would be the simple 
fact that individuals with similar space 
activity patterns have more intentions to 
interact socially in response to their travel 
needs as they share a common lifestyle.

By analyzing the distribution of similar 
activity types within a cluster, we can have 
a better understanding of how specific 
types of activity co-locate in order to serve 
different communities from the bottom-up 
perspective. In addition, urban planners or 
managers are able to further investigate the 
needs for complementary physical facilities 
and services related to the thematic 
characteristics derived from the human 
activities for each community. This is in line 
with the human-centered and community-
oriented perspectives in traditional top-
down urban planning and design.

Figure 2. A life-style similarity network.

Table 1. Clusters and their three most visited clusters

Cluster 
Number

Users Activity 
Types

Most Visited 
Activity Type 1

Most Visited 
Activity Type 2

Most Visited 
Activity Type 3

Cluster 1 89 34 Higher Education Offices Fast Food Restaurants

Cluster 2 66 49 Shopping Centers Mexican Restaurants Asian Restaurants

Cluster 3 87 51 Lower Education Shopping Centers Asian Restaurants

Cluster 4 38 17 Higher Education Fast Food Restaurants Fitness Centers

Cluster 5 85 59 Offices Lower Education Shoping Centers

Cluster 6 18 15 Offices Higher Education Fitness Centers

Cluster 7 7 55 Offices Shopping Centers Fast Food Restaurants

Cluster 8 32 46 Fast Food Resturants Lower Education Shoping Centers

Cluster 9 16 38 Offices Coffee Shops Libraries
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The Low-Tech: Merging Online 
Engagement with In-Person Engagement
Jeremy Shackett, Engagement Specialist, Bang the Table

W hen new technology comes 
along, there is a general anxiety 
that the old-fashioned way of 

doing things will disappear. To an extent, 
it is true. Cars destroyed the horse and 
buggy industry. Today, Spotify is replacing 
MP3s, which replaced CDs, which 
replaced cassette tapes.

In the world of community engagement, 
however, there is still no substitute for 
in-person engagement. No matter how 
advanced the technology becomes, the 
best examples of community engagement 
happen when staff use both in-person and 
online methods to engage.

Here are three ways Bang the Table clients 
have used the EngagementHQ platform 
in tandem with innovative in-person 
approaches.

The Brampton Method

FutureReady Brampton is using 
EngagementHQ to gather public input on 
their community visioning efforts, but on 
a 100x greater scale than traditional town 

hall meetings. They use the Ideas tool for 
the virtual equivalent of Post-it notes, 
and the Places tool where community 
members can place pins on the map on 
areas of concern. Brampton has obliterated 
the previous record number of ideas on 
the platform with over 1700 virtual Post-it 
notes at the time of publication.

Brampton accomplished this feat by 
using their Street Team to transcribe 
ideas they hear from in person events. 
Staff have the username ‘streetteam’, 
and they can transcribe comments they 
hear at meetings. By combining the two, 
Brampton can allow members to discuss 
both in-person and online ideas in one 
interactive space.

As a side note, branding is also crucial 
to the success of a project. Brampton’s 
site is successfully branded because of its 
consistent visual identity, its tasteful design 
with bright colors, and streamlined use of 
the EngagementHQ platform with a focus 
on interactive content.

View the project: futureready.brampton.ca

The Willoughby Method

Willoughby City Council used 
EngagementHQ to deploy a new open 
consultation at the start of every month. 
The open consultation would feature the 
newest and most pressing issues in the 
city for that month, with the engagement 
limited to perhaps just a simple survey or 
poll during slow months. Then, at public 
meetings or in-person events, the team 
would encourage registration by placing 
signup sheets at meetings or handing out 
business cards with registration links.

Willoughby, a city of 74,000, added a 
modest total of a few dozen participants 
per month. But because each consultation 
closed right at the end of the month, 
it created a sense of urgency and led 
to a greater proportion of participants 
commenting. At about 400 participants, 
Willoughby’s registrations in the first year 
began to rise more consistently—signaling 
organic traffic growth from participants 
introducing their neighbors to the 
platform. The graph looks to confirm that 
staff did not need to rely on huge spikes in 
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registration from bulk email imports (as 
shown in the sharp vertical lines).

The Kingston Couch Method

Kingston City Council sought to engage 
skaters on a new skatepark project, 
but struggled to reach them through 
traditional methods.

To solve the problem, Kingston actually 
began with in-person methods—with a 
twist. They hauled a white couch to an 
existing skatepark and asked the skaters to 
scribble their comments on the couch with 
a marker. Staff were present to transcribe 
the comments in the EngagementHQ 
platform with iPads, then give participants 
a link to the online forum where they 
could join the conversation. Lo and 
behold, in a couple of weeks, some skaters 
started attending meetings at the Kingston 
council chambers.

In Perspective

In-person engagement is seen as a way 
to counter the “digital divide” and reach 
people who might not have the propensity 
to communicate in an online platform. In 
the book What Technology Wants, author 
Kevin Kelly pivots from this idea:

Technology has a natural tendency to 
become cheaper, more powerful, and 
more ubiquitous in our daily life—hence 
why he considers the digital divide to be 
a temporary problem. Kelly goes further 

and adds that it can even be treated as a 
sentient being that wants to become more 
ubiquitous.

When the Internet finally reaches every 
last nook and cranny of our society—when 
it goes from 90% saturation to 100%—how 
will that affect community engagement?

It is impossible to predict the correct 
answer, but if our clients’ innovative 
approaches above are any indication, we 
might reach a time when we can fully 
maximize the unique strengths of each 
method and use them interchangeably. The 
urban planner of the future will engage 
with both collaborative software and 
collaborative Kingston Couches, filling the 
gaps that our current methods haven’t filled.

The most pressing challenge with 
community engagement is ensuring 
all voices are heard—even those with 
disability, language, or logistical barriers to 

participating. A potential pitfall of online 
engagement is that it tends to cater to 
those who find it easy to participate—those 
with speedy internet connections and time 
on their hands. If you circle back through 
each of the three methods, you’ll notice 
that they all required a concerted effort 
by staff at the beginning. Online tools can 
help continue the momentum generated by 
in-person engagement, but it is true that 
there are limits to a department’s creativity, 
free time, and budget.

We don’t expect you to harness the power 
of 1700 sticky notes every month or 
become couch-buying regulars at your 
local thrift store, but in all likelihood 
your staff has already used creative ways 
to engage unique demographics just like 
these innovative cities. With an online 
platform, you can continue the momentum 
that your project generated and bring 
more people into your conversations.

“If you want to worry about 
something, don’t worry about the 
folks who are currently offline. 
They’ll stampede on faster than you 
think. Instead you should worry 
about what we are going to do when 
everyone is online. … That will 
produce unintended consequences 
worth worrying about.”

FutureReady Brampton
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The Role of Smart City Technologies in 
Equitable & Inclusive Transportation
Mahtot Gebresselassie, PhD student, Virgina Tech; Thomas Sanchez, Professor of Urban Affairs and Planning, Virginia Tech

O ne of the main concerns of 
urban areas in the 21st century is 
sustainability in using resources 

and maintaining environmentally 
conscious-approach to urban development. 
While not explicitly under the umbrella 
of sustainability, cities attempt to address 
concerns of equity and inclusion—the 
social components of sustainability—as 
well. In the advent of the smart city1 and 
its potential in solving urban problems, 
specifically in encouraging efficiencies, 
cities are increasingly incorporating smart 
technologies into urban infrastructure 
and service delivery in a bid to become 
sustainable.inclusively prosperous, great-
place city-regions of tomorrow. Today’s 
advanced systems planning tools hold the 
promise of providing the needed decision-
analysis capacity.

In his seminal work on smart cities, 
Townsend (2013) highlighted that 
smart city technologies have proliferated 
urban transportation systems the most. 
Smart city technologies in transportation 
include smartphone applications (apps) 
for various purposes. Thomson (2016) 
pointed out that the highest percentage 
(45%) of smartphone apps is transport-
related, followed by cultural apps at 15%. 

Transport apps serve various purposes 
ranging from traffic navigation to travel 
options to parking. A review of academic 
literature, however, indicated that despite 
their potential, smart city technologies 
have not yet addressed issues of equity and 
inclusion adequately (e.g. Marsal-Llacuna; 
2015, Batty et al., 2012).

We conducted a pilot study to find out 
what role smartphone apps currently play, 
if any, in social sustainability, specifically in 
addressing equity and inclusion for people 
who experience transport disadvantage 
because of physical, financial, and language 
barriers. Our study examined 64 travel 
apps that are used for driving, cycling, 
transit, and walking and are currently 
in operation to assess if and how they 
address these issues. We conducted 
content analysis of descriptions of these 
apps and their features as found on their 
respective official download sites on the 
Apple Store or Google Play. In evaluating 
them for inclusion and equity, we looked 
for references to cost saving, special needs 
such as vision impairment and wheelchair 
use, and availability of language options.

Our findings showed that these apps fall 
into two categories. In the first category, 

the apps simply aggregate third-party 
information to assist with navigation, 
traffic information, and other travel-
related information. Some examples are 
Google Maps, Bus Checker, BlindSquare, 
and Waze. The the second category of apps 
is linked with a transportation service a 
company is providing. Examples in this 
group include apps such as Uber, Car2Go, 
Carma Carpooling, and Limebike.

The findings also indicated that the apps 
fall into two categories in terms of their 
users: the first group which constitutes 
the majority of the apps serves general 
audience while the second caters to special 
mobility needs and makes up less than a 
quarter of the apps examined. Out of the 
general-use apps, 21% offer accessibility 
features, 62% provide language options, 
and 17% mentioned cost-conscious 
features.

The purpose of our pilot study was 
to understand the role of smart city 
technologies in transport equity and 
inclusion, specifically in smartphone apps. 
While the list of apps examined was not 
exhaustive, the findings indicate that this 
particular smart technology addresses 
equity and inclusion in the following 

Service

20.6%

Information

79.4%

Apps that aggregate
travel information vs. link
to transportation service

Figure 1. Percentage of apps that aggregate travel information versus those linked 
to transportation service

Language
Option

62.3%

Accessibility
Feature

20.8%

Cost-
conscious

17.0%

Features in
general-use apps

Figure 2. Percentage of accessibility, cost-conscious, and language features in 
general-use apps
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manner: physical disability by offering 
features that address wheelchair use and 
visual impairment; financial barriers by 
enabling cost-sharing platforms; and 
language barriers by providing language 
options.

However, this is not to imply that 
technology is a panacea for equity issues; 
rather it is one of the tools that can 
be used to address them. In addition, 
despite the technical affordances smart 
technologies enable, socio-economic 
factors affect access to them. According 
to Anderson & Perrin (2017) persons 
with disabilities, seniors, and low-income 
earners lag behind in smartphone 
technology use. The next phase of our 
research looks into how governments and 
transportation agencies are tackling digital 
equity in solving transport disadvantages 
for these demographics.

1 "Places where information technology is 
combined with infrastructure, architecture 
and everyday objects, and even our bodies to 
address social, economic, and environmental 
problems” (Townsend, 2013, p.9).
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City Notices for quickly communicating 
with all existing users. The City of New 
Haven used this feature to kickstart the 
suggested locations of the bike shares.

Lastly you will want to train city officials 
in how to put requests into the system on 
behalf of citizens. NHTTP got the word 
out at community meetings and festivals 
and captured suggestions from residents in 
person as well as on-line.

Building constructive engagement is a 
challenge when you are starting from 
scratch or are working solely within 
your department. If your city has already 
mobilized a community of engaged 
residents to provide feedback the effort 
should be less substantial and the 
opportunity for success higher. There is no 
reason why requesting a bike share can’t be 
as simple as documenting a pothole.

(How to Leverage Request Management Systems to Plan with the Community, cont. from page 6)
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New GIS: The Beginning of Urban-Regional 
Systems Planning & Management
Scott T. Edmondson, AICP, Strategic Sustainability Planner-Economist, ISSP-SA

The Challenge and the Promise

T he new generation of planning IT 
and GIS tools hold the promise 
and potential to usher in a new 

era of planning—urban-regional systems 
planning and management—not simply 
traditional parcel-based project, master, or 
area planning.

The old tools are single user, desktop, and 
silo oriented; relying on available data 
on one’s hard disk or intranet, curated by 
oneself, one’s agency, or another agency for 
their own purposes, not for interoperability 
of authoritative data available whenever 
one needed them, and across software and 
platforms.

The new tools go under the label of “Web-
GIS,” with connected desktops, capable of 
powerful 2D/3D analysis & visualization 
and beautiful cartography, and automating 
routine tasks within the software or with 
Python scripting. Grabbing data on-the-
fly from open portals or your proprietary 
data is quick, interoperability is automatic, 
suggested visualization and mapping are 
instantaneous, and workflow is recorded 
for replaying when needed. These tools 
deliver the full value of GIS for complex 
spatial analysis of the tough, big problems 
and investment decisions that municipal 
elected and department executives face.

In addition, vendors are now offering 
whole suites or portfolios of tools (not 
a single tool for a single function) that 
address the full urban planning workflow: 
from data collection, to database 
development, data QAQC, to analysis and 
design in 2D and 3D, to visualization and 
collaborative planning and communication 
among professional, public, and decision 
maker stakeholders. However, the full 
value of these new tools is not available 
unless users apply most or all of them 
to the whole work flow, and this is only 
beginning.

Finally, the new tools offer the power of 
what-if scenario planning and system 

simulation for wide areas, cities, or whole 
city-region urban-rural systems. Some 
tools are simple static models of one or 
two dimensions. Other tools are systems 
simulation tools that work with true GIS 
objects. The simulation is dynamized by 
multivariate, stochastic intelligence and 
discretely choosing simulated agents 
(resident and business location, etc.), 
across the multiple subsystems of urban-
regional systems.

These new tools have heady potential. 
Realizing the full potential is still a work 
in progress, yet this is the trend and the 
current potential is ready to learn and 
use. Examples include Esri GeoPlanner, 
CityEngine, UrbanSim, and Urban 
Footprint for current examples).

Why Is the New Capacity of the New 
Tools Important Now?

T he increasing complexity of 
planning challenges is exceeding 
our current capacity for “good” 

decision making, planning, and 
development. We face accelerating 
trends and expanding uncertainty from 
the increasing stress of our complex 
adaptive dynamic socioenvironmental-
economic systems that is approaching or 
exceeding their current limits. We now 
need planning tools powerful enough for 
responding effectively to this increasing 
“systems” complexity and uncertainty.

One of these planning challenges facing 
some cities and regions today is high 
growth in relatively built out cities and 
regions, such as San Francisco. The 
contextual shift from empty green fields to 
largely full city or regions is standing the 
tried and true planning rules-of-thumb on 
their heads.

A recent project at the SF Planning 
Department’s “long-range planning” 
Citywide Division, explored the edges of 
this new potential for 3D GIS for analysis 
and visualization using data from a recent 

project to assess the remaining growth 
(development) potential.

The record of that work was presented in 
an article in WhereNext, including a “story 
map” embedded about half way through 
the article. That story map demonstrates 
one new technology (story map) while 
also illustrating the power of 3D GIS 
symbolization, visualization, and analysis.

Our growth capacity assessment project 
led to three fundamental and complex 
challenges for long-range planning:
1. determining how much more growth is 

possible, makes sense, and is desirable;
2. choosing the methods, tools, criteria, 

and stakeholders for the assessment and 
decision;

3. conducting the rezoning and cross-
agency planning to add the capacity, 
including the infrastructure and 
conditions, required for a high-quality 
city.

Because physical systems cannot grow 
forever, cities that are approaching 
currently zoned capacity will face a 
declining quality of life and prosperity 
once growth begins to exceed required 
infrastructural capacity. In addition, we 
cannot rely solely on the market to “solve” 
these problems acceptably for a variety of 
reasons, principally the core production 
decisions required for optimized urban 
system performance are disconnected 
across siloed market and agency decisions 
in three subsystems: land use (2D), urban 
design (3D), and transportation systems 
(connectivity).

Thus, our core long-range planning 
challenge is how to plan and design the 
inclusively prosperous, great-place city-
regions of tomorrow. Today’s advanced 
systems planning tools hold the promise 
of providing the needed decision-analysis 
capacity. 
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