

PLAN 548, October 7, 2026


INSTRUCTOR: Hello. Sorry I'm late.
So far away.
I'm so sorry for the delay today. Thank you for having me today.
Alex pretty much gave me the keys for today's
class.
So just quickly, Diana SANABRIA. And I will
introduce me.
My background is civil engineering. Before UBC I worked with engineering planning group. We used to work with urban transportation projects. Like, urban master plans for small towns.
Also transit and traffic analysis. I came to UBC and worked with Alex doing master's degree and I finish the master. I decided let's go with the PHD.
So I stay with that. Decided wasn't enough, a masters. Now in the middle of PHD hopefully with research you never know to be honest.
And my research now focus pretty much in shared micromobility. That's the research I am doing working with Alex under his guidance. Shared e-bikes,
e-scooters, bikes. One big part of my research --illustration is about how these systems evolve over
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time.
Pretty much how different players work together
for example sign decisions, regulations and operators, and travellers. Right? Their behaviour. How all of them interact. So that's what I'm building -- this model to try to let's say predict how different design decision have outcome in long term period. The another part of my research, something I want to illustrate with that corner there is about local about Vancouver and station based, e-scooter system...how people use it, but today, I won't talk about my research. I just want to use what I have read, what I have been learning, in this area of transportation, give you a broader look at micromobility as transportation design problem.
So we will talk about bikes, yes, e-scooters,
e-bikes but the main question I want to bring today is not about the devices themselves. It's about choices around them.
Where can they go, the devices, where they can park, who gets access, how fast they can move in our city, what happens when they interact with the infrastructure, right?
So this is pedestrian and bicycle transportation design class so I want to bring the topic back to the



physical environment.
So my main idea for today is share micromobility. And how this is not just a service you put in a city and then just wait and you wait to see whatever people use it and what are the outcomes. No. A lot of it's success or failure is by design. Or it comes after design.
So probably the clearest place to see that that's familiar to you is right here at the -- we can check that picture there is a lime e-scooter station in Vancouver. You have probably seen if or even used it.
It doesn't look particularly interesting.
Right? But I think the decision behind that station, and why it's there are pretty interesting. So when Vancouver decided to introduce shared e-scooters, the city made like a city request...the operator. If you take a scooter, you have to return it to a fixed station.
You can not just leave it wherever the trip ends. That matters a lot. Because this was not --it's not how the industry shared e-scooter industry works around the world. Right? In most cities,
e-scooters were introduced as free flowed service or dockless. Either way. Flee floating or dockless



convenient for the user but associated with situations like those. Those are my pictures. Super fan of shared micromobility taking pictures everywhere I go. Scooters are left everywhere.
Right?
Essentially when you go with a dockless or free floating system. So the end of every trip becomes a parking decision made by the rider.
So Vancouver make a different choice.
Lime developed it's first world wide I think fixed docking system specifically for Vancouver.
So now the park decision is no longer made by the rider.
Now it is made in advance by the city and the operator.
And that's great. Right? Because we can eliminate this kind of issues in sidewalks, in access in the curb but that generates more problems.
Does someone have a guess where I'm going? What is a problem we generate when go with a station basis?
TALYNN:...


INSTRUCTOR: Yeah. So referring to this? Yeah. But -- we solved that with the station. You have this system.
Every scooter has a fixed space and you as user need



to go and find it.
STUDENT: Reducing usefulness because only useful in the places where stations in the end point and start.
INSTRUCTOR: Yeah. That's one component. I need to find a spot. What if the station is full? I need to go around and find another station. Referring to the public space, this is where I want to start.
Like, the main idea for the whole session of today is when we plan for shared micromobility, we are not just responding to some fixed amount of demand that's out there and exists. The choices we make help to shape that demand as we recommend now, the choices are different because of my design. So where the stations are, how close to people, how much it costs, to invest in the station...where you are allowed to park, to ride, what kind of vehicles are available.
Before we just have only bikes, right?
How often -- how often the stations fill up when empty. Those choices we make are what shape demand.
So there are several big design decisions here or levers. Vehicle design is important. Safety.
Probably you have heard about accidents and people having these devices. Pricing matters.
As we will see.
Speed management as well.



Service area and governance. Today I will just focus on docking and station...as the main lens for shared micromobility because they are the most physical component. Right?
You can see them in the street. They directly interact with the infrastructure you are already studying in this course and they force us you will see to make some very visible trade offs. In that public space.
Right?
Okay. So before we go further, I just want to clean up like the terminology here. The simplest level, two main system types, station based or dock. And dockless or free floating.
Station based, the trip has to start and end at that designated station.
Pretty simple. What else?
Classic example is bike share is everywhere.
And here the local operator --
STUDENT: For the second option, is there any way to control where the user end the trips like evo does with proximity to home zone. Is there a way to view that with the hubs?
INSTRUCTOR: Yeah. Pretty much -- this is -- okay, jumping



intermediate, it's like system, you can have this hubs or corrals and those are painted. Right? You can incentive people to leave the devices there. You don't need to paint the box. It can be...so you can enforce the...that's like a very important point that we will chat about later.
How I can enforce behaviour with the technology and geo fencing and other levers of design the system can have. The operators tell you park it here.
That can be the painted box. It can be on the sidewalk.
It can be also on curb.
Also we have dockless you already saw it, free floating I like that term better. There's no physical station.
You can any where as long as you are in your service area. It's like a fence that I can manage...as well.
With GPS. Technology.
So what we have here, more than fix the systems is...how much control do we have over where the trip can end.
And Vancouver is pretty interesting because it went almost all the way to the control end of that spectrum.



As I already described.
Okay. Then another thing I wanted to -- before we into the design choices. Sense of scale. Shared micromobility has grown a lot in North America and Canada as we see in the figure over the last decade. 2023 Canadians made about 24 million trips an shared bikes and e-scooters.
That growth is not evenly distributed. For example Montreal is doing a huge share of those trips through their system while some other cities -- in metro Vancouver you see there's still -- they have still relatively small fleet. They are beginning to experiment with that shared escooters and bikes.
Vancouver I think it's good example of the evolution. You see the figures there. On this shows the system in 2017. Where we are now, 2017 MOBI was still relatively young. Bike share system. With a small foot print you see down town Vancouver. Around false creek and kits as well but today...better representation.
Pretty much MOBI has expanded and now the second service.
Lime. Lime started just a couple of years ago.
And I think now the conversation -- Vancouver is not should we try bike share or e-scooters, now how



big is the system can be. Where should they go? Strong compliment for our transit system. How should we pay for them? With our come pass card? Do that step? What are the public goals that justify investing and expanding this network of shared micromobility services?
So now we have like more questions.
STUDENT: Question about bottom. Do you know why so many...
INSTRUCTOR: What?
STUDENT: So many lime scooters systems... INSTRUCTOR: Here. This side?
STUDENT: Yeah.
INSTRUCTOR: It's interesting to be honest, we are working with lime closely in a project. We discussed barely our project. They don't tell us about like their plan in expansion. You can see -- you can -- data -- will talk about that later. You see how the time series has changed. How the first set of stations probably in 2024 and how expanded. And now if you walk in this direction, or this area, you can see how little some stations just pop up and I think they are expanding this way now based on what I can see from data.
No idea what is like the -- what is the -- how those decisions are made. Definitely, there's



communication and discussion with the two main stakeholders, the city, the city has goals and interests, and lime as well. Financial and getting I don't know some transportation goals done so they need to cooperate. That's interesting of shared micromobility in general. Okay. So that is the context here.
Let's start with the first big design choice.
Docking and stations...I believe that decision determines what kind of system you design and what set of problems you will get later.
So I think this is the most important one.
So now defined the two systems, what you gain, what you give up when you decide to go with one or the other.
Okay? So dockless system we already summarized by, flexibility.
Cheeper and faster to deploy. Probably these hubs. You don't need to build stations and for the user, it has convenient advantage.
Trip can end wherever you like. Close to your destination. That's cost at the end. Extra time. I need to look for the station. Peek hour and all the stations are full things likes that but the flexibility has to be managed. Draw back. Parking is



harder to control. Vehicles can accumulate in inconvenient places and the operator has to spend more effort reviewing the devices. As demand shifts across the city with space and also during time.
Have peek hour in the morning. Afternoon.
Saturdays are different than week days.
Now with dock system you spend more up front capital costs.
And you commit yourself to a specific locations that are probably harder to change.
But in return you get more control over where vehicles are parked. Where the trips start and end.
And also there are some behavioural differences. I tried to summarize that here. If you go to research papers, research suggest people don't think about these systems or...as interchangeable versions of the same mode. Dock systems tend to fit more regular trips like commuting and free floating systems are used for spontaneous trips. Lean towards that.
Okay.
Once you choose a station based system, pretend that design, you get a different design problem.
Where do those stations go?
And the first principle may be intuitive. What is like the ideal is area from the user point of view?



What do you think? Where should the stations be, general principle?

STUDENT: Schools, parks. INSTRUCTOR: Yeah.
STUDENT: I guess briefly like near where they are trying to end and begin their trip.
INSTRUCTOR: Yeah. As close as I can have them.
So people are much more likely to use shared micromobility system when station is close to where they start or end their trips.
Locations that are trips generators.
So that sounds obvious but it's very important design implication, you can have a good system and still lose trips. At the edge of the service area may be.
Because the nearest station is just not convenient enough.
So a station...is not only about covering the whole city, it's about reducing that friction between people and the system by accessibility. And that leads to the next question.
Proximity matters. What should we do? Keep adding and adding stations and vehicles?
So the obvious reaction is may be yes, why not



just add more but there's diminishing returns. Research found as vehicle density increases...at the beginning of the development of the system.
But that is not forever.
So low levels, adding vehicles can make a big deference in the popularity of the system. The word of mouth.
The system is developing that early run...but if there's one scooter nearby, or a bike, instead of none, it's great. That changes the usefulness of the system a lot but as available becomes high and high each additional vehicle contributes less and less.
So matters when you are deciding how much fleet you want to develop.
How much street space you want to allocate.
See that's very important. We will talk about that as well.
The goal is not just more and more. The goal is enough supply in the right places. Enough is not universal. We can not take what Montreal did with bikes and try to do it exactly as it was here.
Because it depends on the city, the density, the net work. Land use. Trip patterns of the people and the rest of the transportation system of course.
So we have these two ideas. We can put them



together. Stations needs to be close enough to be useful but supply on the other hand also has diminishing returns.
And that is that sitting problem. Okay?
And we go and do like a -- in the problem. We will have more complexities that are interesting.
Once you look at the curve, this way, the city problem gets more interesting. I will tell you why. Take one parking stall like this one, this may have been a former parking stall. Now is convert into station.
So a driver, car driver, sees a convenient access to a destination, may be.
This can be a parking stall.
Let's me be closer to the businesses...or for my
guest.
If I have a fixed parking spot this is like
extra nice to have stall for visitors.
The business beside it may see customer access, right? Turn over or loading space may be.
So may be if I'm a business owner I won't be happy. Won't be happy if I previously had a parking stall here now converted to station. I can see it as a reduction in the possibly clients I can get.
What else?



Resident, as I told you may see access to their building, parking, may be simply calmer street. You get noise by the new users of the space and you don't like that.
What about the city?
Or may be for shared micromobility users. They just want proximity. If the station is right here, the system is easier for me to use. If I was here --if I live around and don't want to deal with parking my personal bike, it can be a great solution for me. And the city now is trying to balance all of those demands.
Also thinking about other interests, for example, safety, emissions, congestion and over all the efficient use of that public space, that parking -- former parking stall.
Okay?
So there is no neutral use of that curb.
Everything is a choice. Leaving it as parking stall, turning it into a loading zone for businesses. The even a bike lane. It can be in the way of a bike lain. Need to do redesign of the that part and putting a shared micromobility station is a decision as well.
Okay. But the question here I think from our



point of view is, know who wants the stall, what is the higher financial benefit from it. The question is for each possible use of that space, who benefits and who loses from that decision. How can we quantify that or can we even?
Measure that.
And this is what I want to share as well. So this is still a work in progress.
But we are trying to answer that question.
Can we make sure what that curb space produces to help decision makers to take the final decision and confront deferent stakeholders, angry, with different interests?
We just listed all of these competing claims on that curb.
And that's one way to move the conversation forward, ask, whether some of the claims can be measured, and we can take the exact same piece of curb, the one we are talk about, if we use it for parking, may be we want to know how is the turn over rate. How many vehicles come and go in one day.
From those vehicles, how many people actually buy something in that block or what do they do?
If this is a commercial street, yeah, what is local spending that is associated with the visit. And



if we replace that parking stall with a station we can ask the same. From the visit of shared micromobility users.
Right?
How many trips start and end there. How many people the station brings to the block. May be it brings new people. That have never come to this area if it was not -- because of the station.
What do they do as well. What is their purpose.
Then we can try to estimate those.
And I don't have the answers today. This is a work in progress.
We are still doing our task related to this estimations.
I think the scooter stations may generate more activity but depends on the neighbourhood. What about rest station...may be not.
So in some other -- probably the parking stall may generate more economic value. And remember all the time that economic activity is not like the main goal here.
There are many other interests.
Especially from the point of view of the city.
We are working with them. So they care about safety, accessibility, net work, so more people are



coming here because there's new option.
And there is also...considerations. Instead of assuming businesses need these parking, and it's pretty valuable or assuming the opposite, mobile station is better use, we can actually ask what does each use of this curb actually produce.
And then we can bring evidence to the table to support the decision of stakeholders. Here I just want to tell you about the importance of data.
There are many public data raw data but some other data is not available so we need to reach for it somehow. For the station sight we know many lime trips start and end here. Everyone has access to the system data that is public. Not in every city but for Vancouver, you can go to the lime and MOBI websites and down load monthly...
This databases have more details. May be the plans for each trip. Right? It was like a ride trip or a multipass or something like that.
But trip counts alone don't tell us what those visits mean. Purpose -- it doesn't come from counting vehicles of course.
And what that means for the neighbourhood.
So for example, for this particular project, we have been designing and implementing...stations at



stations...asking users questions. Some questions about purpose but mostly how much will you spend on visit to this neighbourhood. In this station, we have had area...all the users of the sidewalk and the curb.
Lime users and...as well. It's driver also if they came.
So we can build that side of the comparison.
Remember the table before?
I want to compare car users or parking stall

users.



And the station users.
So I can try to find like the missing parts of

the puzzle. Some of those parts from the public data and others need to be found in more interesting ways.
With all the of the stat components that includes sample significance -- representation of the whole set of stations, I can not go and intercept ever station every day so need to do a careful...sample of several stations in which we actually can find parking dynamic and commercial activity. Doesn't make sense if go and try to intercept about the spending in a resident neighbourhood. Or things like that. We over lay the station with the parking space...and the city's paid parking data is available.
You can see this parking stall or former parking



stall had this specific parking.
So we can aggregate the data. And even though I don't have like a parking stall here, I can see what happened a year before when it was used as a parking stall. What else?
So we can estimate how much turn over the same space generated when used as parking and now for the station. The logic here is simple. One side. Lime trips. The share of visits associated with local activity especially commercial activity. And the spending for visit. And the other hand, park, turn over. ...associated with local activity. That is hard to...and there's spending...so we have the same place. Comparable periods. Need to compare summer and summer. Because volume.
Then we have the two different uses of the curb.
The public trip data gives us that mobility side...spending information. The city parking help us reconstruct that -- what was happening before.
And this is pretty much research in progress. This is what has been done. The final...
Okay.
And this another quick note because I think it's useful to know if you work with one of these systems. A lot of shared micromobility operators publish data



through a standard called [reading] GBFS. This is pretty much illustration of the data that you can reach. Vehicles [reading] station information [reading].
Things like that.
So the important part here is that this is standardized.
So you can prepare a code -- it's simple.
And then you can know in real time where stations are.
How many vehicles are available, what vehicle types exist.
Pricing information sometimes there's information here is optional and this is standard. Depends on the operator.
And all of that comes in a common format.
So deferent systems, doesn't matter where they are in the world,...in the information in the common format so we can do compare sons. And I mean the main goal of these is to up load that information in different apps.
Right?
Deferent apps, for example, Google maps. Now Google maps has probably from several years ago information about bikes. About Uber. You can check



the closest e-bike station.
And how many bikes are available. May be if it's empty in advance so I don't have to go.
We have these standards. Not because of research but we can take advantage of the that.
And it's mainly a live operational feed...tells you what the system looks like right now.
It usually doesn't give you a complete history of trips which is valuable. Or who made those trips. Purpose. This very important components for planning and designing.
So for that, we depend on operators.
Or cities publishing historical system data.
Like the trip records for a station. At the station level.
So when those data sets become available, we can start asking much more richer questions. How many trips occur overall in a period.
Which stations are busiest. How the system as evolved over time.
That's a nice thing I think.
It's -- there's a surprising big amount of raw data that we can use to analyze the systems and it's public.
Okay.



So so far, we have focused on docking, right?
Docking and station sitting.
That was like the most visible physical choice of design but that's only one part of the system.
Once the stations are in place you still have to decide who can access the service, where it can operate, how fast the vehicles can go, how people pay, what are the options, how the fleet is managed every day.
And those decisions are less visible at the curb, at the station. They can change obviously the behaviour and the future of the systems just as much.
So I want to look at the other design levers. Do you have a break at some point?
STUDENT: No.
INSTRUCTOR: I have an activity for the end of the session. It is about design exercise...so planning to have time for that.
Okay. The first design level of these extra component I want to talk about is pricing. Pricing affects more than revenue. Revenue is like the most visible thing for the operator. Revenue is like healthy, the system can go ahead for many years.
That's important. Revenue is important.
It affects if people use the system at all. How



frequently they use.
What kinds of trips they make.
These are the current fairs and some plans of MOBI and lime.
I find them pretty expensive compared to other systems in Canada.
That is something that the city policy makers and planners know. So they are trying to find solution to make these fares more achievable for people in general. Research suggests about pricing that demand can be very sensitive to it of course.
And the structure matters too. So you can see paper...that can be useful for casual rides. If I'm in Vancouver for one day I won't buy the multipass. So that structure matters a lot. ...discourages longer trips. I want to spend -- if it's a longer trip may be I prefer to use my come pass card because more expensive if I use pay per minute. Memberships or discounted passes can make repeated use more attractive. When you set a fair you influence the trip profile of the system.
So that is going to have implications on behaviour and design. I find these system -- the process are...linear. I set a fair, people -- the people in Vancouver with their characteristics start



to use the systems in a way and then operators try to make adjustments or try to understand that cycle.
There are many other components that are -- that have a real impact in this systems, for example, public of king man...how this can get to the -- even in politics. It's interesting.
I don't want to -- okay.
The second lever is the service area.
This is simply the geographic boundary where the service is allowed to operate.
But that boundary has consequences, of course. If the system covers only the strong commercial and high demand areas, common at the beginning of systems, may perform well financially but leaving other neighbourhoods with little or no access. The map is not just operating boundary. It is also distributional decision.
This is the map of the current services in metro Vancouver.
And we can see that the limits of the service areas are pretty much extended until the political --the political boundaries of deferent cities.
And I don't think that is as beneficial as having like a -- I don't know, like overlapped common service area across deferent municipalities.



A third design lever already commented on this a bit is geo fencing. This is one of the most interesting tools because it let's you regulate behaviour without building anything physically. Rely on the app. You can create areas where a trip cannot end. Areas where vehicles have to slow down, for example, sidewalks, use e-scooters or lime, once you start to ride op the sidewalks it starts to slow down or places where riding is not permitted. You can do some bit through soft ware. And this is...morning on the lime app. So you can see all the places that are banned. There are a lot of them.
Okay.
Then another important component is speed management. Everyone complaints about the speed. E-scooters speed. I have heard about many news, accidents in those devices in the last couple of
months. Vancouver as you...capped at 25 kilometers an hour. Riders have to follow helmet requirements.
Can't ride an sidewalks. They are in the app directed to towards cycling facilities and appropriate streets.
Yes.
Enforcement is a big topic.
STUDENT: Does this apply to the city of Vancouver or the whole metropolitan area.



INSTRUCTOR: This I mentioned are for lime. To be honest, I don't have the summary of requirements in the other municipalities. I believe they may be similar.
But yeah, these -- you can go to the website and lime and they have list of rules under age people can't drive. You see that's not the case on the streets. We were doing surveys as you saw and saw many bad behaviours from teens and other people.
Nobody using helmet. High speed. Gangs. It's interesting. Enforcement is important.
Needed. Okay.
And this is where...connects directly with this speeds.
You can regulate the vehicle, right?
You can set caps and mechanical caps to the
speed.
But also the quality of the surrounding
infrastructure matters a lot.
So scooter operating in a comfortable protected bike facility is deferent from same scooter in mixing area with high speed traffic. I have heard also I have read about that uneven surfaces, irregular surfaces are a big danger when riding e-scooter even at low speed. It's important to wear a helmet.



Yeah. These not separated systems. I believe that's why shared micromobility really important. It gets the quality and the weakness of the street network that you already designed. System that comes and gets the effect, also affect like the all the infrastructure that we are developing for active mobility and this is something that is important.
This is part of the system that we as users may never see and that's operations.
So even if you design the service excellent, very well, vehicles do not stay evenly distributed because of this dynamics ever day. People take them from one place and leave them somewhere else. ...some stations fill up and others empty out. That creates operating problem. How get the fleet back to where the next user will need it.
Vancouver I think adds another complexity, hilly. Demand can be directional. Some trips are more attractive down hill rather than up hill. That can create imbalances between parts of the network, parts of the city.
So somebody has to correct that imbalance by moving the vehicles, adjusting the deployment schedule with the trucks, similar is in Vancouver. This is Montreal. May be change the station's capacity.



I can extend that station with more racks. Also what else can I do? Use incentives.
May be low fares to incentive where users should return the devices.
So operations is not independent from design.
If the stations for the place...yes.
STUDENT: Wondering if we can ask the user of the app to mention his origin and destination before paying for the trip or before unlocking the scooter?
INSTRUCTOR: To get like --
STUDENT: To get count of how many trips are being made and based on that we can basically estimate that allow the customer to use the service only in a specific scenario to manage the demand.
INSTRUCTOR: You say for example I can in advance know where this stations will be under pressure so I can adapt the rebalancing processes?
STUDENT: Yeah.
INSTRUCTOR: There's a realm in research about these redistribution processes how to make them more efficient. You can find papers. I wonder if some have these suggestion. I have read about for example probably you don't need to carry like the bikes, you can just send a small truck with batteries and do --
STUDENT: Charge --



INSTRUCTOR: Yeah. Help the system that way.
Many people think the stations are electrified.
In Vancouver, no. That would cost a lot. And also the stations -- we don't know if fixed. ...the system that didn't work well for the system in general so operators in the city probably prefer to move it.
Yeah it's pretty interesting recommendation. I don't know if I could find something about that.
But yeah, pretty much everything is paid by redistribution.
As part of the design. If the stations are poorly placed redistribution takes care of that. Operations. ...[reading].
Needs to solve that. If the fleet is concentrated at some part and not other parts, also operations.
So at the end the lesson is every decision up stream eventually shows up when this is running down stream. Okay.
And then let's pretend we already cover the designing of the system. Now it's designed we can check how it operates, where vehicles go, what people pay, what are the preferred plans. How fast these vehicle move. Are they most of the time close to the
25 kilometres an hour limit. What do people actually



do once all the choices are in place. Design starts to show user's behaviour.
Okay.
We can learn a lot about data from the data we can collect, already described. We can do a lot of analysis.
We can do some reenforcement of certain characteristics of the system or the opposite. May be we can start with the simple question, when do people use the system. This is from MOBI in the last year I think. These MOBI riders...broken down by hour of the day. So if we look at the overall pattern you see a very familiar shape. Much stronger peak in the afternoon. That's expected. Right? I think the most interesting part is if we separate week days from week ends. Week days, becomes pretty clear.
Afternoon.
And weekends, that structure disappear. As you

see.



In the curve.
We see how rider ship gradually increases in the

morning. And then we see how it goes to soft general peak. May be late lunch. Then we have more outings but constant.
And this is interesting.



People tend to take e-scooters later in the weekend like two a.m. compared to week days.
Cool.
So same bike, same city, same infrastructure but deferent use depending on the day...why the total annual rider ship doesn't tell us a lot. Right?
The timing I think starts giving us clues about the role of this system in our transportation net work.
STUDENT: The fact that the morning peak is smaller than the afternoon one, does it suggest people are getting to work on another mode and choose to take this home.
INSTRUCTOR: Yeah. Interesting. This is -- this one. It's very low peek...tells me that people are not commuting in the morning with this mode.
Compare may be to the PM peak. May be not here going home. We need to check purpose. May be doing other activities.
I don't have this figure but lime, is...interesting. Here you don't have this peak.
Just like one here. Similar. Here is pretty like low.
So low bars. Tell me that nobody is using this in the morning to commute.



STUDENT: Interesting. Thank you. INSTRUCTOR: Yeah. Thank you.
STUDENT: Must be because people are under time pressure.
Moving to the work or something so the type of -- most likely the...trips are work based trips and the final trips are home based.
INSTRUCTOR: Yeah. Agree.
It is pretty interesting.
What can I tell you about this?
Obviously, for our survey...we wanted to decide pretty well when we want to survey people. My first approach was with okay, let's go to the peek. During the peek.
Because I will have more users coming. It will be super easy survey but we decided to do different periods based on commercial activity. At noon.
Doesn't look like important peek but people go and have lunch.
They AM peek, we didn't consider it because of low volume trips. It will be interesting. I have the PM peek and noon period...because of resource we can not go three times every day. Needed to cut it to two times. Hopefully results well at the end. Let's move on.
Now we know when people ride. Interested in



where. Where the concentration is -- concentration of trips is stand out. For example, this data, recent, says that Stanley park is the busiest departure places...[reading] may be. MOBI is being used not only for PM activity but also for recreation.
Visitors.
Because Stanley park definitely is strong generators of those trips. And they are returned site looks similar. Not identical but similar. Riders tells me for example the riders are not necessarily making round trips. I don't know. May be doing like the whole sea wall around Stanley park. Probably some of them, we have a concentration of returns and departures around but there's asymmetry that must be explained by other use, purposes.
What else? This has many effects in operations.
A station that consistently sends out more bikes than it receives will eventually will be empty.
And the opposite. We have a station that receives more than it sends, it will fill up and that is going to have effects on users. Because as -- that was something that we saw a lot in the during the peak hour. Pressure time.
We were doing a survey. The station was empty. So for pedestrians approach the station. They don't



see scooter. They go away. If the station was full, the same thing. Scooter approaches. There's no spot so they need to go around and find a place.
That is cost because that is extra time, extra minutes. Extra fair.
And that has like effect over all in our system.
Probably that's not the common case in the operation time that's 24 hours. Probably just happens on this specific station, on this specific times.
And operations can handle that. May be operators identify, they know they should send that truck or the batteries or something to attend this stations in certain days at specific hours so they can manage that with...
Okay.
So there's another behavioural question that matters a lot. I want to talk about that.
Especially when we start making climate claims.
That's something I want to do. Trying to prove if certain design of the system in metro area can have climate benefits. Why? Because of trips replacement. Mode.
So my question is, what would this person have done, user, if micromobility was not available? And this should be taken carefully -- it's tempting to



treat every bike or scooter trip as car trip removed but the evidence doesn't support that. Alex Wong, student or researcher probably lock at studies of
e-bike adoption and found that replaces a mix of modes. Not only car. Transit and cycling and driving sometimes, walking. E-bike...and avoid car...right?
Sometimes the alternative is transit. Or cycling.
That distinction matters because the environmental effect depends op that. If I replace a car trip with e-bike it's very deferent outcome than if I replace it with walking or transit. Even though those modes are less impactful.
Okay. What else?
Well it's important to mention most of this evidence I'm presenting here is come from that Alex's paper. That is for -- it's not for shared escooters or shared e-bikes. It's for personal devices. Right?
So yeah. I have not founds about this topic in papers. May be I should look again.
Another important part is transit. [Reading].
If a station is well integrate with transit stop it can extend the reach of that net work. Because you can help me to cover my first or my last part of the trip.



But shared micromobility can also compete with transit for some short trips I will prefer to use my personal bike or walk. And for longer trips I can go for bus. So we don't have to automatically think that shared micromobility is either transit filler or transit competitor. It can be both.
Okay.
Design influences with [reading] where stations are located. How the service area overlaps with transit. How the system priced.
How easy that transfer is. As I told you it would be great if we can use the same card, app, for all the modes. Again, the vehicle itself doesn't tell us the outcome. It's the way we integrate that device stations into the transportation net work. This is about equity.
Who is actually using the system and who is not?
This is very important because riders itself do not tell us who is accessing this systems. If the access is being well distributed.
So for example, research has found differences in share micromobility adoption across population groups. Lower income travellers and older adults, women, have often been under represented among users. Price can be barrier and payment system...and system



may not reach someone's neighbourhood. What ever infrastructure you have...you have many stations around. Close to your work, close to your house but what if the level of safety and comfort of the available infrastructure is not good?
That can be also a factor.
What if the vehicles are particularly unavailable all the time in an area because of operations problems?
So the important things here, idea, is that equity can not be assumed just to appear automatically. As the system grows. If equity is public goal, that has to be shown in the design.
Yes.
I think that is the lesson.
If equity is relevant someone has to write that requirement as dock design. Measure how the requirements or equity goals will be met and holed the operator to them as well. If equity is goal...not just a statement. And this section. Talked about design decisions, operations but this question is --how or who actually gets to make those decisions?
Operator? City? Combination? That depends how the system is governed and...so there are a few ways cities can organize these systems. And the important



thing to watch is the relationship between financial risk and the decision making control.
So works like -- pretty much in summary. At one end more open permit based model. The city allows private operators to enter the market and sets the operating conditions but the operator carries all the financial risk. Capital cost. Calgary and Edmonton are good examples of that approach.
And then you have publicly backed systems. So here public agencies may fund or own core assets. And they have more direct control over expansion.
Where to locates the stations, the service levels that we want.
Long teem -- long term priorities.
I will not say there is one better model. I think it's better to have open system instead of nothing.
But the pattern to notice is the more directly the public sector funds, owns, the system, the more tools they have to shape the outcomes, but also the...including financial responsibility and we have the trade off. It's clear.
Okay. We are about to finish.
So this is important as well. May be for you.
Governance questions are not theoretical. It's



happening in Vancouver now. The March 11 the council prove a motion called cheep easy and everywhere.
...strategy for Vancouver and asked city to advocate for TransLink...fund a coordinated regional bike share system. Why is this important or interesting? Well, because you saw the figure. Now shared micromobility in Vancouver is fragmented. Deferent systems and different operators and apps and different rules.
Those systems are not connected just because people trips across municipalities. You need to take two different systems. Doesn't matter that you need to go to across boundary road.
So the question is, this is important. I think now we are in mature state of the system or of the approach to shared micromobility. Now we are not that -- should our metro Vancouver cities have shared micromobility? Now we are asking something more complex.
Should shared micromobility be planned as a regional transportation net work? So if the answer becomes yes eventually, then all the things we have talked about today come back again. We need to redesign these whole metro system. Who puts money on it? Who sets the standards. Many decision makers from different municipalities. Where the stations go.



How connect it to transit. What is the level of service we want for deferent communities.
So this is a very real planning and governance problem.
And may be many of you end up working on that in the coming years, we will see.
Pretty interesting I guess. Okay.
So that's the end of the lecture. Before our activity.
I just brought some cases here. Some lay outs.
You will see, I will give it to you.
The idea is to take some decisions about this station...let's work in groups of three.
I will give each group one real Vancouver study area. I have three.
Commercial drive. Joyce Colwood and kits beech.
There's a map. 8 candidate sites and some context about these particular location, about transit, commercial activity, density. Exist in parking and the job is simple. Just choose two station locations, but I don't want just the letters. Like B and C.
Kits pool and the park.
No. For each station be ready to explain why



you put it there, what are like the gains of setting stations in those locations, what you gave up to
get -- what -- also please identify the three trade offs you think matter the most to support the decisions. There's not a single perfect answer. You can be creative. The point is try to think about trade offs and make them explicit and use the ideas we talked about today. I think intuitive. This topic --proximity. Coverage. Transit connections. The curb competition is important. ...patterns...it's 3:20 so we have five minutes.
Let's see how it goes. Okay.
Groups of three.
Okay. Who are the Joyce Collingwood engineers and planners. Who want to start? You?

STUDENT: Thinking of putting a station at A.


INSTRUCTOR: A.


STUDENT: Yeah, at the -- to attracts more trips. INSTRUCTOR: Why?
STUDENT: Attract more trips. And the second one was C. Considering that we need space between the two



stations.
INSTRUCTOR: Here? Interesting.


STUDENT: Considering that there should be space between the two stations and may be even from other --proximity to park. And the apartments and everything.

INSTRUCTOR: I like that. Yeah. You went -- tried to cover like more area.
STUDENT: Yeah. That was like our primary goal I guess.
And definitely like considering the scope of expansion in the future. We may expand to other regions, other potential stations.

INSTRUCTOR: I like that.


STUDENT: C to A and use that as a last mile or first mile...
INSTRUCTOR: That's cool. Thank you.
The other group, please? We don't have mch

time.


found?



What are your stations and trade offs that you



STUDENT: We picked A because it's --



INSTRUCTOR: A?
STUDENT: As well. It's there SkyTrain and unmarked bike lain and picked H. We thought people want to go a the park and single fam area and lot of scooters are. If they are doing something right, may be makes sense to follow. Trade off is more east sides of that area is covered.
INSTRUCTOR: Okay. Interesting. Thank you. Let's go with kits beech. What do you think?
STUDENT: We were between B, D and H.
And the ultimately went with D and H.


INSTRUCTOR: Okay.
STUDENT: Because H is at the ferry docks so you get the tourism connection and also along the beach like the sea wall around there for people to use.
Bike path. And D is along the shops and has bus roots and at the top of a hill --
INSTRUCTOR: Hill. Is important.
STUDENT: More likely people might lime down it as you said or lime to that and walk down the hill. That's why we took out E is because we thought -- if only pick two, H is further away and B people likely to go up hill there.
INSTRUCTOR: Thank you. Interesting.



Yeah I thought about the hill. What do people think about this?
Someone else?
STUDENT: Is H not by the tennis courts, given the perspective of the map. ...
TALYNN:...
STUDENT: I'm confused. Is that supposed to be kits beach or VANIER park at the top.
INSTRUCTOR: I don't think VANIER park is there. STUDENT: We...
INSTRUCTOR: H and D --STUDENT: H and D.
Same thing. The hill.
Brutal. I hate walking up that hill. Do it every day. And then H is in terms of it being at kits beach is connected to the tennis courts and existing bike infrastructure on the corners...I park my bike there.

INSTRUCTOR: You know the site pretty well. STUDENT: Yeah.
INSTRUCTOR: Take your opinions into account. Thank you.
Another -- from commercial drive.
STUDENT: Commercial brood way station is such a high volume SkyTrain station so a lot of people can use it



as a last mile or two sort of thing the and bike ways that start and end there. We decide on site...
We thought about D or E close...but it's not a commercial area we thought not as many trips starts or ends around there so thought people can use...granview park is further from the major transit routes so this provides a different or a faster more direct option and...may be locating the station on the side street for example not having to take away as much valuable commercial parking.
INSTRUCTOR: Great idea. Thank you. STUDENT: We similar ideas as well. Chose B.
Because not competing -- space.
It's convenience service to the stores. It's half way between the SkyTrain and everything else.
Also add connection to to the SkyTrain, the bike way and the bus transit at the same time.
Using both B and H.
I guess the trade off if you choose to -- you wouldn't have that big of a trade off. You can access both.
Couldn't really come up with a negative side to have this connection.

INSTRUCTOR: Okay.



Yeah. Thank you so much for your participation and I forget to...you have...we have commented already.
So thank you so much and see you soon hopefully.


[ Applause ].
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