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• Smart phone enabled
• Mode comparison
• Real-time
• Route planning
• Point-to-point
• On-demand
• Shared
• Multimodal trip linking

New Mobility



What is New Mobility?





Complete Networks



First/Last Mile
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Expanded 
Travel Choice



Expanded Options



Expanded Options

ridesourcing/hailing

bikesharinge-bikes e-scooters/NEV scooter sharing

microtransitcarsharing ridesharing



Growing Use

global e-bike sales increased 20% from 2011 to 2015
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SOURCE: Fishman and Cherry, 2015

# of scooter sharing 
schemes have doubled
every year from 2012 to 
2017 globally
SOURCE: INNOZ, 2017

Ridesourcing revenue 
expected to grow 75% 
from 2018 to 2022
SOURCE: Statista, 2018

https://www.researchgate.net/publication/280572410_E-bikes_in_the_Mainstream_Reviewing_a_Decade_of_Research
https://www.innoz.de/sites/default/files/howebock_global_scootersharing_market_report_2017.pdf
https://www.statista.com/outlook/368/109/ride-sharing/united-states


Shifting Demographics

age

age

age

income

income

income

gender

gender

gender

e-bikes

e-scooters

ridesourcing/hailing



Poll Question

How many more minutes per week does an e-bicyclist ride 
compared to a traditional bicyclist?

no 
difference

+15 
minutes

+25 
minutes

+35 
minutes



Poll Question

How many more minutes per week does an e-bicyclist ride 
compared to a traditional bicyclist?

+35 
minutes

no 
difference

+15 
minutes

+25 
minutes



e-Bikes = More for Less

118% longer distances

55% more trips

10-27% faster

SOURCE: Fyhri & Fearnley, 2015

SOURCE: Fyhri & Fearnley, 2015SOURCE: Cherry & Cervero, 2007
SOURCE: Xu, et al., 2015

https://www.sciencedirect.com/science/article/pii/S1361920915000140?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1361920915000140?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0967070X07000169
http://journals.sagepub.com/doi/full/10.1177/1687814015616918


Trip Replacement

auto

auto

transit bike
e-bikes

e-scooters/NEV

ridesourcing/hailing

25% 60% 7%
SOURCE: Cherry et al, 2016

39%
SOURCE: Walker, Curbed

transit
25%
SOURCE: NCST. 2018

more auto trips
+15%

https://www.sciencedirect.com/science/article/abs/pii/S0967070X15300524
https://www.curbed.com/2018/7/24/17604772/uber-lime-jump-bikes-scooters
https://ncst.ucdavis.edu/wp-content/uploads/2016/07/NCST-TO-028-Rodier_Shared-Use-Mobility-White-Paper_APRIL-2018.pdf


Health Impacts

physical inactivity leads to 3x more deaths than crashes energy expenditure
-11%
SOURCE: Langford, et al, 2015

(metabolic equivalent)
7.3 MET
SOURCE: Gojanovic, et al, 2011

SOURCE: Lancet, 2013
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Physical Inactivity

Auto Crashes

Deaths per Year

https://www.sciencedirect.com/science/article/abs/pii/S0001457515001992
https://insights.ovid.com/crossref?an=00005768-201111000-00024
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(13)60705-9/fulltext


Environmental Impacts

vary by available 
energy sources

other concerns

emissions less than auto

emissions similar to bus
SOURCE: Cherry, et al. 2009

per person trip…

https://www.sciencedirect.com/science/article/pii/S1361920908001387?via%3Dihub


Collecting Data

travel surveys

counters

trace data

asset/curb management

feed specifications



Questions to Ask

project 
scale

budget/ 
repetition

margin of
error

multiple
metrics

overlapping
jurisdictions

? ? ? ? ?



Expanded 
Travel Choice



Safety of AVs
(with people walking and biking)

Presenter
Presentation Notes
I will start our conversation with a quick discussion on the differing views on AV safety, walk you through some definitions and discussion of the transition towards a future with autonomous vehicles as part of our transportation system. Then I will dive into some of the challenges we’ve observed regarding the safety of autonomous vehicles. We’ll conclude with some recommendations that we can start working on today and think about our vision and goals for a future with autonomous vehicles as part of our transportation network. 



Presenter
Presentation Notes
There are differing opinions on autonomous vehicle safety. Some think that yes – this will surely be a positive impact. The vast majority of deaths in our transportation system in 2017 was from motor vehicle crashes, and of that 94% of those crashes involved driver-related factors like distracted driving. 



AVs are demonstrably safer than the median human driver. 
A Waymo report states:

“Every mile, in every car, is 
shared with the entire fleet, 
giving every Waymo vehicle 
more experience for the next 
mile.”

Presenter
Presentation Notes
With machine learning, Autonomous vehicles have compounding experience for each mile driven in a real or simulated environment. Their sensors and reaction times are more reliable than a human’s. 



Safe - OR - Marketable? 

Self-driving cars can and 
will be safe only directly 
in inverse proportion to 
their marketability. Safe Marketable

Presenter
Presentation Notes
However, there is another perspective. Some say, you can either have a safe autonomous vehicle or you can have a mass-marketable one that drives the way contemporary human American passengers and drivers want them to drive, but not both. 



We can’t take for granted 
that autonomous vehicles 
will be safe, we need to 
insist upon it from every 
angle for all roadway 
users: 

Safety of AV’s for all.

• policy 

• regulations

• roadway 
design

• vehicle design

• as consumers

Presenter
Presentation Notes
One thing I think we do know, is that we we can’t take for granted that autonomous vehicles will be safe. We, a collective WE -- me as a bicycle and pedestrian professional and you all as various influencers in your fields, need to insist upon safety from every angle for all roadway users – with special attention to pedestrians and bicyclists who are the most vulnerable roadway users



Source: Fiat Chrysler

Definitions: Connected/Autonomous Vehicles

Presenter
Presentation Notes
Society of Automotive EngineersSAE International, J3016_201806: Taxonomy and Definitions for Terms Related to Driving Automation Systems for On-Road Motor Vehicles (Warrendale: SAE International, 15 June 2018), https://www.sae.org/standards/content/ j3016_201806/.



Definitions: LSAV

Low Speed Autonomous Vehicles

• Operate at speeds lower than 25-35 
mph

• Operate on fixed routes, off street or in 
specific areas or zones

• Some are NEV’s that have been 
adapted to be autonomous vehicles

Presenter
Presentation Notes
A Neighborhood Electric Vehicle (NEV) is a U.S. denomination for battery electric vehicles that are usually built to have a top speed of 25 miles per hour (40 km/h), and have a maximum loaded weight of 3,000 lb (1,400 kg).[1] Depending on the particular laws of the state, they are legally limited to roads with posted speed limits of 45 miles per hour (72 km/h) or less. NEVs fall under the United States Department of Transportation classification for low-speed vehicles.[2] 



Definitions: HSAV

High Speed Autonomous Vehicles

• Operate up to or exceeding highway 
speeds

• Mix with vehicular traffic on typical 
roadways (depending on the state and 
test-case scenario)

• Not for use on paths or off-street 
conditions

Presenter
Presentation Notes
Very different vehicles, applications, and considerations. 



How will the shift to AV happen?

Presenter
Presentation Notes
The main point is that we won’t wake up to fully autonomous technology (and the bigger digital innovation) tomorrow.Rather, technology adoption will occur in phases. What exists now, What is trending, What is emerging, And the future – The that technology is not just vehicles, but across multiple elements of our built environment and management.  Different cities will be at different stages, but we will need to juggle areas of transportation, design and governance at once. 



Where are you now in the shift? 

Image adapted from: Mobility E3

Presenter
Presentation Notes
Here is one way to categorize the stages – Is your community just starting the conversation? Are there testing and demos going on in your area? Perhaps pilot projects or a fully functional system in an entertainment district?We will take a second to poll the audience to see where you all see your community….And show our results.



Scan of Research and Information on Safety Issues

Alta’s goal is to continue to help us 
all keep apprised of latest 
developments in AV safety and take 
the steps towards helping our clients 
move through these transitions. 

Presenter
Presentation Notes
There are a lot of blog and magazine articles and many different statement and opinion pieces from various professional organizations. There is a lot of new emerging technologies and constant conversations around the new developments – Alta’s goal is to continue to help us all keep apprised of the latest developments in AV safety – with particular attention towards how it affects bicyclists and pedestrians – and take the steps towards helping our clients move through these transitions.



Scan of Research and Information on Safety Issues: 
Challenges - Now

• Standards: there are no current 
nation-wide standards for which AVs 
can operate. 

• Along these lines, state and local laws 
vary with respect to speed limits, if 
motorists must yield or stop for a 
pedestrian, etc.

• AV guidance 3.0 calls for nationwide 
testing

Source: https://www.transportation.gov/AV

Presenter
Presentation Notes
For this presentation we will walk through what we saw as the bigger emerging challenges with autonomous vehicles and some of the solutions manufacturers and legislators are working on. The first challenge is standards: There is no standard number of hours of machine learning, no driving or vision test. Different levels of automation will require different levels of testing. The Association for Pedestrian and Bicycle and Professionals calls for a vision test for all Autonomous Vehicles.the federal Department of Transportation "urges" local governments to streamline and make compatible rules across state lines and states that they will no longer recognize ‘proving grounds’  in their most recent publication "Automated Vehicles 3.0” which is a call for more on-road testing nationwide. 



Scan of Research and Information on Safety Issues: 
Challenges - Now

Source: New York Times

Presenter
Presentation Notes
Beta-testing is happening currently in the public right of way in some states.This has resulted in negative interactions with the public, including the pedestrian fatality in Tempe, AZ. Two factors in that crash were revealed in the National Transportation Safety Board report that relate to the challenges we are discussing –The safety system used to automatically apply the breaks in potentially dangerous situations had been disabled. The system is disabled while Uber cars are under computer control to reduce the potential for erratic behavior.  -- this goes back to our point about vehicles being safe OR marketable. Also, the backup driver was looking at her phone – which was not authorized – and it was confirmed the fatal collision would not have occurred if the backup driver had been monitoring the roadway conditions.  This problem of distraction of the human back-up driver we will discuss in a bit. For now, we have this example to illustrate our concern about AV testing on public, open roads.



Scan of Research and Information on Safety Issues: 
Challenges - Now

Presenter
Presentation Notes
Low speed autonomous vehicles are currently operating on some off-street trails. This is something we’re seeing more because Off-street trails are not considered vehicular right-of-ways and therefore not regulated as such, so are easier to be used as Pilot projects. It is our challenge as trail design professionals to look at ways to design, build and manage trails as both amenities and transportation infrastructure for a variety of modes – and also help to evaluate if a trail is a good fit to accommodate a low speed motorized vehicle. Our trails have a lot of different users to balance with sometimes competing or conflicting needs.



Scan of Research and Information on Safety Issues: 
Challenges - Now

Technology has come a long way -
but there are still some important 
developments being made

• Detection Problem: AV’s do not see and 
anticipate bicyclists and pedestrians as 
well as they do vehicles.

• Communication Problem: Currently 
pedestrians, bicyclists and drivers make 
eye contact to communicate intent -
especially at a 4-way intersection scenario. Source: https://www.theverge.com/2018/7/30/17622540/drive-ai-self-driving-car-ride-share-texas

Presenter
Presentation Notes
The autonomous vehicle software has been taught about identifying standard looking cars by looking at huge numbers of them. Images have not had many cyclists in them - there is a need for more more machine learning of cyclists - how they look, behave, and interact. And which direction they are facing! There are many styles of bikes and varied rider positions that need to be learned by the driving software. This issue is being studied and addressed at the AV Proving Ground Partnership of the TX Transportation Institute at Texas A&M.There is also a communication problem where drivers and AV’s cannot communicate – Drive.ai is addressing this with built in panels in its vehicles. 



Scan of Research and Information on Safety Issues: 
Challenges - Anticipated

Pick-up / Drop-off 
Problem:
The curb is an area 
where pedestrians and 
bicyclists are most 
vulnerable

Presenter
Presentation Notes
Now we shift to anticipated challenges, some challenges have been anticipated and will be more challenging to address as they don’t seem to be as simple as software updates and machine learning – they fall more in the realm of the regulatory processes that have yet to be set at all levels of government. The curb is an area where there is a ton of competing uses and this is an area where pedestrians and bicyclists are most vulnerable. There is a need for cities to re-think curbside management practices and traditional parking lot design.  -- something Derek will go into more detail on in the next segment of the webinar.



Scan of Research and Information on Safety Issues: 
Challenges - Anticipated

Provide clear messaging of 
vehicle capabilities - simplify the 
five levels of automation. 

Driver Handoff Problem: local 
policies may need to restrict where 
and when AV’s operate at which level 
of automation. 

Source: Fiat Chrysler

Presenter
Presentation Notes
Some have said that the levels of vehicle automation are too muddied and there needs to be a more simple classification of automation to aid with the writing of rules and regulations. Driver handoff problem is what we brought up in the Tempe example – in the middle levels of autonomous driving – the vehicle still relies upon the backup driver to make emergency steering or breaking – there is a major danger of these drivers being distracted or asleep when these handoff moments occur. 



“The irony in 
transportation is 
we tend to plan 25 
years ahead, … 
the only thing we 
know about 25 
years from now is 
it will be nothing 
like today.” 

Stephanie Pollack, 
Secretary of Transportation 
for the Massachusetts DOT

Presenter
Presentation Notes
The irony in transportation is we tend to plan 25 years ahead, … the only thing we know about 25 years from now is it will be nothing like today.



What can cities, MPOs, State DOT Agencies do now?

Support safety elements that are 
already proven and not likely to 
change:

• Design Guidelines
• Vision Zero and other Safety Policies
• Curb Management 
• Mode separation 
• Speed separation
• Maintenance - set standards/minimums

Future-proofing: crash 
prevention through design, 
policy and consistent signage 
and marking standards

Presenter
Presentation Notes
In a time of transition, when the precise future has so many uncertainties, it is a win-win scenario to work towards more predictable, clearly marked, consistent streets, for the safety of all users now, and in the future of sharing streets with autonomous vehicles. We all are likely already doing some of this work, Derek will go into more detail on how we can achieve improved roadway surfaces and more predictable interactions of bicyclists and pedestrians in and near the roadway in the next segment of the webinar.



What are our ideal outcomes? 
Complete Networks – All Modes

Presenter
Presentation Notes
Ending on a positive note, I think it is worth considering what our ideal outcomes are of autonomous vehicles entering our transportation system. Is your vision a transportation system that supports a high quality-of-life? Does it reduce reliance on the need to purchase a private vehicle or spend one’s time and mental focus on driving?Less parking is needed if AVs are part of a shared fleet - we can expand our roadway space to be more balanced for all users. 



What are our ideal outcomes?     
First/Last Mile

Presenter
Presentation Notes
AVs can expand the network of transit by helping to close the connections of transit trips with first mile, last mile service.



What are our ideal outcomes?     
Public Services, Cleaner Air

Presenter
Presentation Notes
Is your vision cleaner air and lower greenhouse gas emissions?



What are our ideal outcomes? 
Freight, Vision Zero

Presenter
Presentation Notes
Is your vision working towards safer streets and reduced crashes?



What are our ideal outcomes? 
Expanded Mobility For All Ages and Abilities

Presenter
Presentation Notes
Do you have a vision for improved transportation equity with increased access to employment, educational, and recreational opportunities for all?



Where do we start?

Visualize your ideal outcome and then work towards achieving that goal!

Presenter
Presentation Notes
Where do we start?�It is important for communities to develop guiding principals and goals before making any action on new mobility.



Safety of AVs
(with people walking and biking)

Presenter
Presentation Notes
I will start our conversation with a quick discussion on the differing views on AV safety, walk you through some definitions and discussion of the transition towards a future with autonomous vehicles as part of our transportation system. Then I will dive into some of the challenges we’ve observed regarding the safety of autonomous vehicles. We’ll conclude with some recommendations that we can start working on today and think about our vision and goals for a future with autonomous vehicles as part of our transportation network. 



Complete Streets 
2.0
Derek Abe
Alta Planning + Design



Complete Street Principles
• Access and mobility for everyone regardless of age, ability, 

mode
• Unique - responds to the specific needs of the community, 

streetscape, and land use context
• Balanced – Provides the highest degree of transportation 

options, transitioning away from auto-centric planning and 
design

• Safe – prioritizes the needs of most vulnerable users
• Comprehensive – Considers the larger network, a system-wide 

approach

Presenter
Presentation Notes
First, let’s start with Complete Streets 101 basic principles. Complete Streets is about 



Complete Streets 1.0 

+            New Mobility 

Complete Streets 2.0

Presenter
Presentation Notes
So What is CS2.0? We’ve taken the basic principles of CS1.0, added in emerging technologies in new shared mobility and micro mobility, and CS 2.0. 



Poll Question:
• Has your community had a project to reallocate or reorganize 

space on the street within the last few years?
• Yes
• No
• Not Sure

Presenter
Presentation Notes
So to get us thinking about what CS2.0 looks like in practice, we have a poll question for our viewers…It looks like the vast majority of respondents have replied that yes, we have done a project that’s taken a critical look at space in the right of way, and decided to try to reallocate that space for other use. Well we’re on the right track….Complete Streets 2.0 just takes that idea a step further. 



1. Prioritize Street 
Uses

2. Safety
3. Point-to-Point
4. Multimodalism

5. Complete Networks
6. Digital Infrastructure
7. Flexibility/Adaptability
8. Outcomes-Based

Complete Streets 2.0 Principles

Presenter
Presentation Notes
We’ve identified 8 core principles that have come to define CS 2.0.  I’ll talk a bit about these individually. 



Complete Streets 2.0 Principles

Presenter
Presentation Notes
We have limited space in the ROW to move people, to promote and activity, and to designate as storage space. That means having to prioritize uses based on throughput or desired activity according to our goals.. Perhaps it’s both, but there are trade-offs and we need to find the right balance. 



Complete Streets 2.0 Principles

Presenter
Presentation Notes
Design for safety regardless of the means of travel.. Whether walking, scooters, bikes, personal cars, driverless cars. .The physics is not changing whether there’s a driver or not, i.e. speed kills, crossings are critical. We need to continue to plan for our most vulnerable users. 



Complete Streets 2.0 Principles

Presenter
Presentation Notes
Not because as planner’s we say so, but because that’s what’s already happening. With the exception of driving your personal vehicle and having to find parking, You can pretty much go point to point anywhere now. So you should basically assume you are designing to get people as close as possible to their destination via shared mobility and micro-mobility. It’s important to understand that we need to find a balance between expectations - what consumers are demanding - and what works in a for a constrained ROW. Again, the goal is to provide structure and better organize the streetscape for these competing demands.



Complete Streets 2.0 Principles

Presenter
Presentation Notes
Trips consisting of Multiple modes and trip chaining are the new reality… and that applies to travel lanes and parking. Dockless everything has made multimodalism a reality on every block, rather than relegated it to a particular route network…



Complete Streets 2.0 Principles

Presenter
Presentation Notes
It’s not just about designing and constructing a complete streets, but thinking about it as a network of complete streets. If you prioritize uses on one street, examine what the impact will be to other streets. How does that fit with the priority of your collectors and local streets.. Functional classifications. 



Complete Streets 2.0 Principles

Presenter
Presentation Notes
Leveraging the digital infrastructure. We need to be able to harness the technology to enable seamless connections, regulate good behavior, and manage price controls. If you design a TNC drop off location, these companies should be able to program driver directions to go the designated spot.. Which is built in enforcement.. Take advantage of that!. We need to leverage this technology, but not become entirely dependent on it. We need to strike a balance between the physical infrastructure that is predictable and intuitive, and the digital infrastructure that can help guide us to make the most convenient, informed decisions about how to get around. 



Complete Streets 2.0 Principles

Presenter
Presentation Notes
We realize that needs and demand on the street and curb is likely to change by time of day, day of the week or season. Can our physical infrastructure support uses that change by the hour? Are our projects flexible and adaptable allowing them to be phased in over time?



Complete Streets 2.0 Principles

Presenter
Presentation Notes
How do we capture the broader quality of life benefits of new and old ways of getting around? Economic development? Community health? Equity Our street design dictates what users will do . So prioritize the modes you want people using…



We need new ways of thinking about lane assignment and curb 
access and management. Complete Streets 2.0 is context 

sensitive and can be flexible and adaptable. Design is driven by:

•Mode
•Speed
•Person-Capacity
•Demand

Complete Streets 2.0 in Practice

Presenter
Presentation Notes
What does CS 2.0 look like in practice. Taking the Mobility Hub concept, and decentralized that across the grid, according to demand and available space. This Vary block by block, but should feature a level of consistency that indicates to people where they should be, whether they’re walking, riding a bike/scooter, waiting for the bus, or dropping passengers off, and parking…



Presenter
Presentation Notes
What does this look like in practice. Start with an existing street. This is a street, 



Presenter
Presentation Notes
Give it the complete streets 1.0 … Reallocate travel lane for dedicated bike facility. Curbside bus stop..



Presenter
Presentation Notes
Complete Streets 2.0 takes this a step further.



Complete Streets 2.0 in Practice

Design is guided by:

•Mode
•Speed
•Person-Capacity
•Demand

Presenter
Presentation Notes
We need new ways of thinking about lane assignment and curb access and management. Complete Streets 2.0 is context sensitive and can be flexible and adaptable. We’re going to walk through what this means in the previous example. 



Activity Zones



Personal 
Mobility Way



Active Median



High Capacity 
Vehicle Lane

Presenter
Presentation Notes
“Service” Lane, and in the case where we don’t have a transit exclusive lane, the expectation is that vehicles travelling in this lane may be making frequent stops for passenger boarding/alighting, TNC drop/off pick up access.etc. As a person riding a bus, you can expect reliable service, but may as a person driving a car you might expect that yeah you’re probably going to be stuck in stop and go traffic, than adjacent “free flow” travel lane.



Travel Lane



Enhancement 
Zone

Presenter
Presentation Notes
Vary block by block, but should feature a level of consistency that indicates to people where they should be, whether they’re walking, riding a bike/scooter, waiting for the bus, or dropping passengers off, and parking…



Complete Streets 2.0 in Practice
Design by Mode

Source: NACTO Urban Street Design Guide



Complete Streets 2.0 in Practice
Design for Person-capacity

Source: Portland Bureau of Transportation

Presenter
Presentation Notes
Moving the most people in the limited space we have. Replace this image



Complete Streets 2.0 in Practice
Design by Speed

Presenter
Presentation Notes
Allocate space based on different user design speeds



Complete Streets 2.0 in Practice
Design for Demand

Presenter
Presentation Notes
During the a.m peak you may need an exclusive bus lane, but during the rest of the day you can shift to pro-time parking, to accommodate higher demand for on-street parking and business access.The example we just looked at is just one very specific configuration that may not be typical of your downtown streets. That’s okay. The principles and design factors are only intended to serve as a framework and As you consider your streets and corridors, think about how you want to prioritize users/modes based on your goals. Many communities have already begun thinking about ways to maximize space whether through lane width reductions, road diets, or other reallocations of ROW. Complete streets 2.0 just represents the logical progression of those efforts to make our streets and new mobility technologies work more harder, more efficiently for us, and not the other way around.



Complete Streets 
2.0
Derek Abe
Alta Planning + Design
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