
TriMet Ridership Analysis

Board Briefing
September 27, 2017

1



Major Findings (2001-2016)

Overall Ridership
• Relatively flat

MAX Ridership
• On peak up, off peak less so

Bus Ridership
• Down for both on and off peak

No single factor explains trends

Strategies to respond
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Total Ridership
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Presenter
Presentation Notes
TriMet total ridership increased steadily between 2001 and 2009.  Between 2001 and 2009 overall TriMet ridership grew from 1.7 million weekly rides to 1.94 million, a 14% increase.

After 2009, however, overall ridership plateaued at just over 1.9 million rides per week.

Looking more closely, ridership growth between 2001 and 2009 was driven by increased MAX ridership. Weekly MAX ridership grew from 412,000 in 2001 to 770,000 in 2011, an 87% increase.

However, over the same time period, bus ridership declined by 110,000 weekly riders, about a 9% reduction. 

After 2010 bus ridership continued to erode while MAX Ridership flattened.

[Between 2001 and 2016 TriMet average weekly ridership increased by 227,000, or about 13%, from 1.69m in 2001 to 1.9m/week in 2016]



MAX Ridership
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Presenter
Presentation Notes
Off peak and weekend MAX ridership climbed steadily between 2001 and the beginning of 2011, then declined between 2011 and 2016.  In 2016 off peak and weekend ridership started to rise again.

MAX daily peak ridership has grown more steadily since 2001, from about 26,000 to about 41,000 average daily boardings, or about a 60% increase.  Unlike off peak and weekend ridership or bus ridership, MAX peak ridership showed no softening during the 2010-2015 period.



Bus Ridership
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Presenter
Presentation Notes
Overall, long term downward trends in ridership appear to be driven by declines in bus ridership.  Therefore, the next section of the analysis will focus exclusively on bus ridership dynamics.  

Average weekly bus ridership grew steadily between 2001 and late 2008 when bus ridership reached its peak of about 1.3 million weekly boardings.

After 2008 average bus ridership trends showed a slight but steady decline until mid 2015, when bus ridership began to decline more sharply.

Average peak, off peak, weekday and weekend bus ridership all declined between 2008 and the end of 2016.  Average weekday ridership declined by 16,000 trips, or about 7.8%.  On and off peak fell by 7.1%.  Weekend ridership fell by 5% over the 2008 to 2016 span.  




Components of Bus Ridership 
Declines

Weekend
40%

Off Peak
40%

On Peak
20%

Average Bus Ridership Losses
2008 to 2016
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Presenter
Presentation Notes
Between 2008, when bus ridership began to decline more sharply, on peak ridership losses account for 20% of the total average loss, and weekends and off peak each account for 40% of ridership declines.  (This is just looking at declines, not gains).

We’ll return to this question of on peak versus off peak and weekends later.  But for now, we’ll look at some of the traditional questions that come up as to what impacts ridership.

(Because peaks are short and mid day and weekends encompass many more hours, they represent more rides, even if they are fewer rides per hour).



Why?

Historical correlations
• Gas prices
• Employment
• Fares

Operational factors
• Service hours
• OTP
• Travel time

Other modes
• Car, Bike, Lyft/Uber, Walking

Demographic changes
• Housing & employment
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Presenter
Presentation Notes
The question then becomes, why are we seeing these declines and what causes can we identify for the changes.  We’ve analyzed the following potential factors – historical correlations such as gas prices and employment dynamics; operational factors such as new or changed service; demographic changes such as gentrification; and alternative choice changes such as increased use of car, bike use and ride hailing services.

We’ll discuss each in turn.



Gas Prices & Weekly Bus
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Presenter
Presentation Notes
Since 2001 there’s been almost a perfect correlation between gas prices and total ridership – but the long-term growth in MAX ridership creates a false impression.  When we look only at weekly bus ridership, we see that there’s really not a strong, long-term correlation.  

There does appear to have been some short-term correlation between bus ridership and gas prices changes during 2008 when prices spiked from $3.11 in February to a high of $4.29 in July and then declined back to $1.84 in December.

However, there were other factors in play as well which we’ll note later, such as rising unemployment, fare increases and service cuts.




Bus Peaks and Unemployment
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Presenter
Presentation Notes
Looking at unemployment rates and bus peaks, we see some correlation – at least until early 2016 where the connection between bus peaks and unemployment seems to diminish.



Bus Ridership & Bus Hours
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Presenter
Presentation Notes
Bus ridership does appear to correlate somewhat with service hours.  When we made significant cuts to service hours in mid 2009 through the end of 2011, bus ridership did decline by a significant amount.  However, it appears that ridership was already declining before the service cuts were made.

Between August 2009 and February 2011 we reduced service hours by about 13%.  Over roughly the same period ridership dropped from 215,000 a day to 185,000 or about 14% -- but the ridership declines slightly preceded the service cuts – so it doesn’t look like the cuts caused ridership to decline – at least during the period between August 2009 and October 2010 when we made the service cuts.

Since the end of the recession, as we’ve added service back, we haven’t see as strong an upward increase in ridership.

(One possible take-away: it’s harder to gain back riders who have left the system because of reduced service availability by adding back service than it is to loose them by cutting service.  In other words, there may be a correlation between reduced ridership and reduced service but as strong a link between gaining ridership by adding service.)



Ridership & Fares
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Weekly Bus and MAX Ridership & Fares 
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Presenter
Presentation Notes
At the macro level, fares and overall ridership don’t seem to closely correlate.  For the most part MAX ridership has continued to grow despite fare increases. Viewed over the longer term, average bus ridership trends don’t appear to be negatively impacted by the small, incremental fare increases that have been TriMet’s typical pattern.  (In other words, the trends for both (growth in MAX ridership and slow decline in bus ridership) aren’t changed by steady increases in fares).

However, in August of 2008 fares were raised by 25-cents in one increase rather than the 5-cent increase that had typified TriMet’s fare changes in the prior 8 years.  This 12% increase in fares was followed by a sharp drop in ridership over the next few months.  More about this later when we discuss multiple impacts of the recession in conclusions.

However, when we look at the overall long term trends, while there may have been a short term impact from the August 2008 increase, it really appears that there are other more important forces in play here than a close correlation between fare increases and ridership declines.  The fact that MAX ridership didn’t see a decline when fares were increased is further evidence that the correlation here is weak.

(Do MAX and Bus passengers have different price sensitivity?  Are bus riders much more likely to be cash daily customers who are more likely to quit riding if fares jump?)



Fareless Square & Off Peak
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Presenter
Presentation Notes
The elimination of Fareless Square in January 2010 also doesn’t seem to correlate closely with ridership changes.  Preexisting trends (downward in the case of bus and upward in the case of MAX) seemed to continue despite the elimination of Fareless Square.  

This slide looks at off-peak ridership because that’s the place where we would expect to see the greatest impact, if any, from the elimination of Fareless Square (trips within downtown as opposed to commute trips).

Recall that we implemented the Free Rail zone in place of Fareless Square and that may have reduced the ridership impact.



Free Rail & Off Peak
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Presenter
Presentation Notes
TriMet eliminated the Free Rail Zone in September of 2012.  It’s possible that change depressed MAX ridership more than it otherwise would have, but it’s probable that the preexisting trends were the major drivers in ridership and that the change in Free Rail wasn’t a major factor.



Bus and OTP 6mo Lag
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Presenter
Presentation Notes
There doesn’t appear to be a strong correlation between OTP and ridership.  Lag time is an issue here – not sure how long it takes for customers to get to the point where they leave the system due to low OTP.

I’ve chosen a 6 month lag – but that may be too long or too short a time frame for customers to react to changes in reliability.
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Presenter
Presentation Notes
Another quality of service issue is the change in average speed of buses over time.  Unlike light rail, buses don’t typically have a dedicated right of way that allows them to get out of traffic.  Buses are impacted by congestion just like cars.

As the city’s gotten more crowed, bus travel times have declined.  Intuitively this makes sense given that buses are often using the major arterials – just like everybody else.

What this chart doesn’t capture is that, as congestion increases, not only do travel times get longer, but the uncertainty of travel time increases – there can be much longer delays when intersections simply “fail” and traffic snarls for a long time.  That, of course, plays havoc with on time performance.



Service Quality “Index”
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Presenter
Presentation Notes
We looked at a number of factors that could be defined as part of the “convenience” of riding the transit system, including on time performance, overcrowding and growing travel times

There is some indication that the combination of factors could be causing reductions in ridership.



Weekly Bus & Safety Approval
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Presenter
Presentation Notes
Safety approval is for riders only, not including non-riders.  I didn’t analyze this with a time lag element.  It’s possible that there would be more of a correlation if a time lag were added.



Weekly Streetcar & Bus
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Presenter
Presentation Notes
Since 2001 when it first opened, streetcar ridership has grown by about 12,000 to an average of over 14,000 daily rides in 2016.  Were streetcar not in place, TriMet would be serving most, if not all of these corridors with more frequent bus service – so it’s likely that TriMet is “losing” some ridership to streetcar.  Of course, streetcar is also generating rides that wouldn’t otherwise exist due to the development patterns induced by the construction of streetcar.

However, it’s clear that streetcar doesn’t account for all of TriMet bus ridership declines.  Over the same 2001 to 2016 time frame TriMet bus ridership dropped by about 21,000 versus the 12,000 gain in streetcar rides.



Bike Counts & Bus
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Presenter
Presentation Notes
Bike ridership has been increasing substantially over the years.  These lines are on different scales – so you have to be a little careful in comparing them – but clearly the period of growth in bicycle trips coincides with the period of declines in bus ridership.  We know from our customer surveys that regular transit riders are also much more likely than auto users to use multiple modes of travel such as bike, walking, or services like Lyft and Uber.  In fact, the more frequent a transit rider they are, the more likely they are to also ride a bike, walk or use TNCs.



TNCs & Bus
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Presenter
Presentation Notes
It doesn’t appear that TNCs have had a significant impact on peak commute hour bus ridership.  Where it appears they may be having an impact is on off peak ridership, particularly evening and weekend trips.

This makes some intuitive sense when you consider that daily commute trips using a TNC start to get expensive fairly quickly.  However a once a week evening or weekend trip as a “night out” has a different flavor. 
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Presenter
Presentation Notes
This map shows the change in assessed home value between 2001 and 2016.  Home value in this case is a proxy for income – although an inexact one.  For example, home owners won’t necessarily see an increase in mortgage payments just because the market value of their home increased.  On the other hand, renters might see their rents increase.  Nevertheless, over time we would expect to see assessed value changes and income move together over time.

We can see the substantial increase in assessed values in inner east Portland – including North, Northeast and Southeast neighborhoods.  By comparison, east of I-205 saw much more modest increases in valuations.

This mirrors the change in minority populations over a similar timespan – twenty years ago there were relatively high concentrations of minority populations in north and northeast Portland.  Today minority populations have moved to outer east Portland and other first generation suburban areas.
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Presenter
Presentation Notes
This map shows changes in ridership.  It’s easy to see we’ve lost ridership in those same neighborhoods that have seen the most dramatic increase in home value and gained ridership where home values have remained relatively stable.
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Presenter
Presentation Notes
This map shows where the greatest increase in assessed value has occurred and the greatest change in ridership – the purple areas show the neighborhoods where these two trends are coincident.  It’s pretty easy to see the overlap between changed assessed value and the drop in ridership.



Where East Portlanders Work
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Presenter
Presentation Notes
This map shows where people who live in east Portland work.  You can see that these middle income neighborhood residents tend to work in manufacturing areas along the Columbia Corridor, in Gresham and along Hwy 224 in Clackamas County and at OHSU.  What doesn’t show up strongly here is downtown Portland.  So our strongest transit connections, which converge in downtown, aren’t the ideal home to work connections for these residents.

So, one hypothesis regarding bus ridership is that over time, the most frequent riders of the system, lower income customers who used to live in N, NE and SE Portland, have moved to areas like east Portland where the transit system (and the road and sidewalk system) are not as dense or robust as they are in the urban center.

In addition, the transit system is not as well oriented to the home to work trips for residents of these outer areas as it is for those folks who live in the urban center and work downtown.  Historically, the high frequency riders lived in a more compact area and commuted to a more compact area.  Now they’re living in more dispersed areas and commuting to more dispersed areas.   



Ridership Income
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We see some of this trend in the historical data on rider income levels.  These numbers are not corrected for inflation, so the result is a bit skewed, but is nevertheless pretty marked.

In 2001-2003 period 15% of our riders had incomes below $20,000.  By 2014-2016 that had dropped below 10%.  In the same period the percentage of riders with incomes over $100,000 jumped from less than 10% to more than 25%.



Downtown Travel
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But, as I’ve noted, the commute trips don’t really tell the story because commute ridership has been fairly steady.  It’s the off peak and weekends that have seen declines.

So we wanted to test another theory – that perhaps the reduction in off peak and weekend travel may be due, at least in part, to a tremendous success story – the revitalization of local, walkable and bikable neighborhood commercial areas across the city.

In years past, if you wanted a good restaurant meal or a night on the town, you traveled into downtown Portland for the theaters, bars and restaurants.  But now there are world class restaurants and vibrant retail districts across Portland and, increasingly, in the suburbs as well.

So we looked at changes in trips into downtown.  And, sure enough, the non-commute trips have declined – suggesting that the historical discretionary into downtown for lunch, shopping and entertainment trips are now perhaps being replaced by walking trips to local neighborhood options. 

For lower income folks who are living in the more dispersed areas, a discretionary ride into downtown for lunch or a movie which may have been practical when they were living in inner NE or SE Portland and the trip was short and the bus service robust, is now too long and not practical.



Most Ride the Same as Last Year
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Turning now to our attitude and awareness survey.  We asked residents about their riding habits.  What’s interesting here is that very few frequent riders simply leave the system altogether – What tends to happen is that frequent riders become regular riders, regular riders become occasional riders, and so forth.

This tends to support the theory we begin to see emerging: where folks who may once have ridden for all their trips – commuting to work, shopping and entertainment – are now using transit just for commute trips and either using some other mode for their non-commute trips or simply not making those discretionary trips.

[Frequent riders constitute something like 60% of total rides – so a small percentage change in frequent rider behavior will have a much bigger impact than a large percentage change in infrequent rider behavior.]






Change in Trip Purpose vs Last Year
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This theory is further reinforced by the results of this question – looking at the changes in trip types between 2015 and 2016s surveys.  We actually see an increase in work trips via transit but declines in the non-work trips.




Ridership and National Trends
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Interim Conclusions

• Light rail healthy
• Bus peak hour steady
• Off peak and weekend bus a concern
• Many factors at play
• Demography and geography
• Speed, convenience, reliability
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So, high level conclusions
Light rail has shown steady ridership growth over time, particularly for commute trips.
Bus peaks are flat, but not showing sharp declines
However, off peak and weekend bus trips have shown declines
There are probably many factors in play, but none in isolation rise to the level of causality.
That said, I think we can look at the significant demographic changes we’ve seen over the last twenty years and feel confident that they play a large role in the changes in ridership.
In particular, the dispersal of high ridership populations and the of employments centers is an important consideration.
The success of walkable neighborhoods and vibrant commercial centers across the city probably plays a key in the changes to off peak ridership we’ve seen. 
For low income residents, off peak and weekend travel in the areas of East Portland are less practical because of distance and less robust off peak and weekend bus service.
As congestion increases, we see an impact on bus travel times and reliability, and that impacts ridership. 



Strategies

• Adding service to lower cost housing & 
connecting to job centers (SEP)

• Speeding travel & improving OTP 
(Enhanced Transit)

• Integrating services (e.g. Hop, TNCs, 
bike share)

• Customer research, marketing & 
incentives
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Strategies
Adding service in suburbs – the passage of HB 2017 will help us to add new lines as well as increase the frequency and expand the span of existing lines
We’ve already done tremendous work improving OTP over the past year.  We will need to work with jurisdictions to identify strategies for speeding travel, including signal priority, queue-jump lanes, smart cities technology, and others to speed travel.  We’re exploring this notion of “enhanced transit” with the region which we hope will speed travel in congested corridors.
We are working on strategies to make it easier for customers to build multi-modal trips, using bus, rail, bike, TNCs and perhaps even parking.
We need to build on the HOP marketing program and look for ways to introduce or reintroduce the transit service to those who have moved out of traditionally heavily served areas like NE.  HOP provides us a much more robust way of marketing to our customers and potential customers and we’re just scratching the surface of those strategies.
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