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This paper explores DRT success/failure over the last 50 years

= Despite much recent ‘hype’ about Demand
Responsive Transport (DRT) as a new
solution to urban/rural transport problems;
there is a long history experience in factors
affecting success and failure which can
inform progress

— this is the focus of this paper
= This paper explores success/failure of
DRT over 50 years including:
— Service types
— Trends, failure and success rates
— Factors affecting success/failure
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It IS structured as follows
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DRT service types have many names but fit in between conventional
scheduled bus services and taxis as an ‘intermediate mode’

Unit
Many type of DRT services . 7| T
and names: g
» Dial-a-bus N
» Dial-a-ride
« Paratransit g
« Community Transport g
. . E
e Micro-transit N
=
DRT is often seen as g Many  Many - 2" |
. n To T _° Taxi
being one. e Y
. “flexible and g B
) i " ' e !
intermediate” mode napie. Convention %\@(\Wl e
« that “fills the gap” e a8 P
between individual taxis N DT
and fixed transit 33| 0
wE| .
~ “Difficut Ease of access Easy
Minimal Spatial Coverage Full

Source: D’Este et al. (1994)
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Research suggests DRT services struggle with financial viability — but
there 1s almost no research on actual failure rates

DRT Outcomes Review

Commercially viable “Most of the services that have

e Veryf
ery rew stopped have done so because

of the high costs in relation to

e Acceptable subsidy
e Also very few — DRT has same their patronage”
or less subsidy than alternative
services Oxley (1979)
* Justifiably high subsidy o
e Specialist niche DRT markets Increased mobility is rather
e The most common type of intangible when compared to the
surviving service harsh reality of deficits on a balance
* Financially unsustainable sheet
e Many in this category Transport Canada (1978).

Enoch et al. (2004)
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Contemporary thinking is that 1. DRT can meet social needs thus high
cost Is justified, & 2. New technology reduces costs improving viability

Commonly held Contemporary beliefs in
DRT literature:

How the Microtransit

1. Paratransit/community transport DRT . oo
4 P Movement Is Changing Urban

services are “justifiably high cost” to meet

. Mobility
social need. i AgEE PR 27 201
“...where a public DRT service is more cost
effective than running a set of parallel services for The good and the bad of all these new flexible ride services.
people with disabilities, non-emergency [ Bisonc | v e [RS8
ambulances, Social Services and schools Much like the 115, political system, American urban mobility has
transport.” — (Enoch et al. 2004) traditionally been dominated by two parties: private cars (or cabs),

and public transportation. But lately residents of America's largest

cities have no doubt noticed lots of new options that seem to fall

2 N d . h | . somewhere in between. A recent Strong Towns post fittingly labeled
. eW an e m e rg I n g teC n O Og I eS are this middle-tier movement "microtransit” —more micro than a fixed-
1 1 1 1 route 40-foot bus or a metro rail system; more transit than, well, non-
reducing operating costs, increasing the o i0doorbs or e

commercial viability of DRT.
“...the reduction of technologies’ costs, have
made the provision of flexible and more
customer-centric public transportation more
feasible.” - (volinski, 2019)

We are on the cusp of widespread microtransit.
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Analysis collated DRT data over 50 years including cost analysis in
comparable real terms

Objectives:
» The goal is to conduct a broad investigation of many DRT systems, not an in-depth
investigation of few.
= However data on service types and cost, effectiveness performance was preferred

Data collection
» Scan for DRT service data in many countries; published academic/practice literature and online
sources

* 14 US DRT systems identified from recent TCRP report (Volinski, 2019)
— most contained operational data

» 24 worldwide DRT systems identified from early consultancy report (Travers Morgan, 1990)
— some contained operational data

» 86 worldwide systems were identified from UK Report (Enoch et al., 2004) and a range of web
searches
— none contained operational data, and only operating dates could be found for 70, the remainder
could not be confirmed.

A major methodological problem was finding failed systems is a problem;
evidence of them tends to be removed; operating services all have a visibility -
hence its likely failure rates are an underestimate
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Analysis explored failure rates, trends and cost/operational performance
Analysis
1. Failure rates: Broad analysis of DRT failure rate using start/end years by location
(e.g., country or region) or time (i.e., year). Also explores Life Span.

— NOTE: newer Micro Transit would expect to have lower failure rates due you recent
implementation — so recent DRT failure rates would be underestimates compared to older
systems

2. Temporal analysis:
— Analyse temporal trends to identify if larger economic and political factors are at play
3. Cost and operational analysis:

— More detailed analysis of the subset of DRT systems with sufficient data to reveal overall
factors associated with failure (e.g., high costs, simple operation, etc.).

— Conversion of cost data into $Aust, 2019 using currency and real terms adjusting for inflation
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114 DRTs were identified in 4 geographies; detailed cost data was found
for 33 DRTs

DRT Database Developed from the Research Project

A database of 114 confirmed public DRT
services across 19 countries (4 regions)
and over 50 years was developed.

DRT services spanned from 1970 to 2019

33 had operational and cost attributes.

This ONLY includes public DRTs, not
exclusive services with restricted
ridership,

such as paratransit or community
transport. In the US alone, there are an
estimated 1,900 paratransit services
(TCRP Report 136)

MONASH

DRT Service Database

USA/Canada 34

Region

UK 36

AU/NZ 13

Continental Europe 31

Total 114
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Overall ~ half the DRT'’s failed: failure rate in the UK was 67%. AU/NZ
54%; lowest failure rates in Cont. Europe (23%)

DRT Failure Rates by World Region

17 50% 50%

6 7 13 46% 54%

s T %
T

METHODOLOGICAL NOTE: failure rates are an underestimate,
notably for Continental European systems where language
barriers make access to data more difficult
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A DRT Lifespan analysis mapped start and finish dates over 50 years

DRT Start and Finish Years for Active and Failed DRT Services

Active DRT as of 2019

15

PUBLIC TRANSPORT
RESEARCH GROUP

PN MONASH
‘@ University




A DRT Lifespan analysis suggested ~50% fail within 7 years; 30% fall
within 2 years

~50% fail within 7 years

Total Frequency Distribution of DRT Service Length
(Cumulative & Histogram)
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Service length (years)

30% fail within 2 years
METHODOLOGICAL NOTE: failure rates are an underestimate
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We identified 3 DRT Eras; Early ‘dial-a-bus’, Para/Community Transport
and Tech Based Micro-Transit DRTs

@ Started

DRT Eras — Success and Failure mFailed

Number of DRTs
d h A NV Pk or NMN®WAO O N ©
L 1 1 1 1 1 1 1 1 1 J

< 0O © N~ 00
0 0O O O
(o)) ) o) o) o))
D B I I I |
| | | )
| | |
1970 — 1984 1985 — 2009 2010 - 2019
Early Dial-a-Bus services Paratransit/Community Transport era Tech-based Micro-Transit DRTs
First attempts to run demand US paratransit services developed in response to New technologies are being
responsive services Americans with Disability Act (ADA) deployed for modern ‘micro-

UK bus deregulation outside London resulted in transrt_ based DRTs

investment in special need style services to fill gaps in
withdrawn social bus services
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The Para/Community Transport era DRT’s considerably outlast other Eras; 50% of Early
‘dial-a-bus’ and Tech Based Micro-Transit DRTs fail within 2 years

Number of DRTs

Frequency Distribution of DRT Service Length by 'DRT era’
(Cumulative & Histogram)

mmm 1984-2009 Freq.

——1970-1984 CDF

2l 3 4 5 6 7 8 9 101112131415

50% of Early Dial-a-Bus DRT;’s fail
within 2 years

50% of Tech Based Micro Transit DRT;’s
fail within 2 years
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——2009-2019 CDF

i

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
Service length (years)
50% of Para/Community Transport DRT;’s fail within 15 years

mmm 1970-1984 Freq. -

mmmm 2009-2019 Freq. r

—— 1984-2009 CDF I

-
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METHODOLOGICAL NOTE: Tech Based Micro Transit are recent will

not have has a chance to develop longer life spans
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The Para/Community Transport era DRT’s last on average 12.8 years; Tech Based Micro-
Transit DRTs 4.13 years and Early ‘dial-a-bus’5.29 years

Average DRT Service Length by 'DRT era'

Early ‘dial-a- Para/Community Tech Based
bus’ Transport Micro-Transit
1970-1984 1984-2009 2009-2019
Av. Service
5.29 12.78 4.13
length (Years

METHODOLOGICAL NOTE: Tech Based Micro Transit are recent will
not have has a chance to develop longer life spans
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Contrary to contemporary thought - cost analysis shows Tech Based Micro-Transit
DRTs are most expensive and the Para/Community Transport era DRT’s the cheapest

Average Cost ($Aust) by 'DRT era’

$400 e The 2" generation DRT systems are
$350 actually the cheapest and longest lasting
e I
L
& $200 T
B $150 X X « This is interesting considering it is the
[ 8] . . .
$100 - paratransit/community transport era which
$20 Ea— d to be “justifiably high cost”
o : are supposed to be “justifiably high cost”
1970.1984 1084.2000 $009.2019 an_d Micro-Transit which new technology is
DRT Era said to make cheaper

I i el I
bus’ Transport Micro-Transit
I 1970-1984 1984-2009 2009-2019
150.37 63.07 123.18
21.26 13.8 42.72
BT 9 8

METHODOLOGICAL NOTE: sample is low - 33 DRT systems
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Trends suggest new Tech Based Micro-Transit DRT service costs might

$400 1 Average (Real) Cost Per Vehicle-Hour
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Cost appears to be rising in recent
years, not falling!

* In both per vehicle-hour and per
passenger;

» this shows that costs are high,
regardless of ridership.
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DRT service length increases with lower cost

$250
l Average Cost versus DRT Service length
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METHODOLOGICAL NOTE: sample is low
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More complex DRT designs and route deviation DRT’s have higher
failure rates

Failure rate of DRTs by Operating Design

4 7 11 36% 64% e
5 13 18 28% (X7 —

Many-to-many Many-to-one

METHODOLOGICAL NOTE: sample is low
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Conclusions

Findings:
 There are three distinct phases of DRT:
o0 1970s Dial-a-bus

o Paratransit/Community transport era (1985-2009)
0 Technology driven micro-transit DRT (2009-present)

» Europe shows the highest rate of DRT survival, and UK the worst;
Paratransit/community transport era has higher rate of survival

» Higher survival rates are associated with low cost and simplified systems
(perhaps they are related)

« Advancing technology is not reducing cost, costs are increasing!

Reason is unclear, perhaps because new services tend spend a lot on up-front costs (e.g.,
marketing or new vehicles)

Considerations:

« Data is dependent on availability, and may not be a representative sample

» Cannot confirm all costs are allocated based values taken from published literature
» Currency inflation and exchange rates over 40 years can be prone to distortion
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The Story of “Micro Transit” Is Consistent, Dismal
Failure

By Angie Schmitt Jun 26,2018 ¢ 79

The Chariot vans running around Brooklyn streets are mostly empty. Photo: Ford

0 hear the start-up world tell it, “micro transit” is the next big urban
transportation breakthrough. But out in the real world, the results haven’t

lived up to the hype.

“Micro transit” refers to services that function like UberPool or LyftLine but with
large vans or minibuses instead of sedans and SUVs, using mobile apps and

algorithms to match passengers making similar trips in a single vehicle. The
pitch to public agencies is that micro transit can be a more cost-effective way to
provide service in some travel markets than fixed-route buses.

MONASH
University

Microtransit Costs too Much Per Passenger

By Shelia Dunn , NMA Communications Director » July 1, 2018 » 0 Comments » Mass Transit, Microtransit, PPP, Public Private Partnership,

Ridesharing, Technology

So much hype over transportation disruption right now that sometimes it is hard to see the road
with all the bikes and scooters laying around or even to understand if a disruption is viable and
efficient. Microtransit, similar to ridesharing but supposedly cheaper, is one such disruption that
use to be known as Dial-a-Ride. In its disrupted form, microtransit is a way to catch a shared ride in
a van or a minibus via phone app and algorithm in your location and not at a regular stop such as
how you would catch a city bus. Cities like it because it seemingly could be a more cost-effective

way to provide service instead of rigid transit routes.

Experts and the media everywhere have proclaimed microtransit as the answer for cities losing
transit riders. In theory that all sounds great but in reality, microtransit does not really work

without subsidies and it appears even then to be quite expensive per passenger ride.

For example, an early experiment in Kansas City was a complete flop and even though the local
transit agency spent $1.5 million to administer the service, drivers only made 1,480 trips with a
subsidy of $1,000 per ride. The service was only offered as a one-way commuter-based service...

only available during rush hour and generally in one direction. A core group used it but since the

service offered no flexibility, it turned off potential users.

PUBLIC TRANSPORT
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