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1.0

Introduction

1.1

Overview

This report presents a study of the D.C. Neighborhood Ride Service by Taxicab (NRS) Pilot
Program, a micro-transit-type taxicab van service operating from Fall 2016 to date, primarily in
three wards (4, 7 and 8) with the support of a grant from the Department of For-Hire Vehicles
(DFHV or Department). 1 In this document, we review the economics of NRS and provide an
assessment of existing and potential service routes, including profitability. We find that citycenter routes – particularly those focused on Union Station – are the most likely to be
commercially-sustainable in the future.

1.2

Executive Summary

Taxicab van services differ from traditional taxicabs in that they carry multiple passengers at
separate fares, and may be tailored to demand. Such a service may be called “micro-transit” in
that it effectively provides an intermediate service between traditional taxicabs and small bus
services and has similarities to both.
A number of cities around the world have undertaken taxicab shuttle trials similar to the NRS
concept, including New York, Belfast, and Istanbul, amongst others 2 . Taxicab shuttles can
include a range of service types, which are reflected by a number of alternatives in Washington
D.C., in addition to the NRS pilot. The range of services suggesting that taxicab shuttles, in a
variety of forms, can operate at a profit. Examples of other commercially-operated pooled
vehicle-for-hire services include Uber Pool and Lyft Line. 3, and the now-defunct Bridj service,
which had provided service in the District until its closure in early 2017 4.
This report assesses the effectiveness of a range of shuttle routes and service patterns 5 ,
concluding that city-center taxicab shuttles operating to and from Union Station are likely to
operate commercially without significant subvention in the long run, set out in section 7.3 below.
Suburban routes in their current patterns are unlikely to operate for a profit and would require a
moderate-to-large uptake in the number of passengers before being able to become profitable.
That said, there are also social benefits that accrue from the shuttle service, as each provide an
increase in the level of mobility and access of their users –above the commercial benefit realized
by the operator.
This report concludes that NRS routes less likely to achieve break-even are those which appear
complex and convoluted, and those which operate circuits or serve differing roads on the
outward trip compared to the return trip. Further, routes shorter than three miles in each
direction appear more likely to break even, with short city-center routes able to break even the
quickest. 6
During the pilot, all NRS routes operated at a loss of $8-15 per passenger per trip. This loss is
partly associated with the lack of sufficient numbers of passengers, but is also associated with the
relatively long distances of each route. Simpler and shorter routes are likely to prove effective in
4

providing access to local facilities. In addition to the analysis of the pilot routes, three suburban
lines and three city center lines have been assessed, including: Wisconsin Avenue, Rhode Island
Avenue, and C Street. In each of these instances, a shorter route has been tested in preference to
a longer one. While each of the three suburban routes would also require a per-passenger
subsidy, the amount of this is significantly below those seen in the pilot: between $3.50 and
$5.50.
This paper also considers the lessons to be learned from the NRS pilot and other pooled services
such as Bridj and the TNC-operated services. Lessons include the need to be aware of, and
avoid, over-estimation of demand, as may have been the case for Bridj; and account for potential
passenger trade-offs between total journey time and cost. A further lesson appears to be the need
to establish the perceived comparability of shuttle services with taxis at one end, and transit
options at the other end of a transport ‘hierarchy’. These issues are discussed in more detail in
section 5, below.
The viability of potential future city-center routes were tested to include the impact of services
that served a distributor function from a transit hub, in this case Union Station, in addition to
servicing local residential populations. The three routes included Mass Ave, H and E Streets.
None of the city center routes are likely to be commercially viable on the basis of residential
traffic alone, which is significantly reduced in most city centers; but all three performed
significantly better when serving a distribution function for arrivals and departures from Union
station.
Of the three Union Station routes tested, both E and C Street routes are likely to operate at a
profit. Public surveys of users also suggest a high level of satisfaction with the service provided
on pilot routes, but may also indicate a lack of route knowledge in some user groups of routes
and a lack of marketing. In the following sections we set out our analysis and calculation
methods.
In light of the review in this report, we conclude that the following factors should be considered
in developing future taxicab shuttle routes:
•

Routes should generally be limited in length to three miles in each direction; 7

•

Wherever possible, shuttles should avoid circuitous routes and those that serve
different streets in each direction;

•

Some flexibility of fare should be reserved to operators, to allow for higher fares
where necessary to support the viability of the service;

•

Stops and termini should be recognizable and include street furniture (signs and
poles);

•

Each stop or terminus should provide customers with sufficient information on
how to use the service;

5

•

There should be a public information campaign to support the development of the
service, particularly at the launch of a new route; and

•

Taxicab shuttles should be considered for inclusion in the WMATA Smartrip
payment system.

1.3

Terminology

A variety of terms have been used to describe for-hire services like NRS: taxibus, micro-transit,
jitney, demand responsive bus transit (DRT), and van services, some of which are wellestablished and have existed for decades. Terminology may or may not reflect substantive
differences in service. For example, taxicab shuttles are similar to DRT in that multiple
passengers are carried at separate fares, while services remain flexible and tailored to demand.
In addition to single service definitions, a collective term is sometimes applied: flexible
transport/transit services (FTS), indicating that some elements of flexibility in booking and/or
access points exist. Similarities exist between the original mode and the flexible version, for
example: taxibus services display similar characteristics to taxicabs, both in terms of the vehicle
licensing and vehicle type used, while paratransit services share some of the characteristics
demonstrated by line-based buses, typically route choice and operational control.
The similarities between both taxicab and bus modes, and their flexible versions, have led to
trials by both operators and traditional transit agencies under a plethora of names, as referenced
above. While all such services have the common principles of multiple occupancy (which may
or may not be achieved), shared ridership, and separate fares, many differences also exist
including: rider eligibility, as in DRT aimed at human services and medically-focused services
(e.g. DFHV’s Transport DC) program); planning of shared transit (e.g. Bridj) with the added
requirement to match routes (including taxicab shuttles); and defining routes on an ad hoc basis
(e.g. the TNC services).

1.4

Methodology

The analysis uses a market model based on marginal operating production costs, observed trip
number and standardized fares. The analysis also includes a simplified traffic model, based on
observed use, which is applied to assess possible route development on the basis of current and
historic use. The potential for services are also assessed in terms of route alternatives and
potential pricing points, set out in more detail below.
An initial calculation of route profitability and loss is based on an assessment of the marginal
costs and income per trip, which is used to provide a baseline analysis for a review of additional
services, set out below.

2.0

Economic Viability

The current NRS taxicab shuttle pilot uses short wheelbase Ford Transit-sized van vehicles
without accessibility modifications to carry up to eight passengers on a fixed route under a

6

timed departures based on optimal numbers of passengers, though this does not imply that a
vehicle need be full.
DRT versions of shared transport can be traced in parallel to Jitneys, and tend to differ in terms
of the company or agency providing or supporting the service. Many DRT routes having specific
human service or medical transport pre-requisites. Other definitions include ‘Microtransit' being
the commercial and publicly available version of DRT, often emerging as a result of improved
booking and response times, referred to by Mulley and Nelson as the “Demand Responsiveness”
of the service, see figure 2.

Figure 2: The Demand Responsiveness of Public Transport 12

More recent versions of planned services have emerged, often referred to as ‘pooled services’,
notably as a result of app booking. The range of planning information provided at point of use by
the app contributes to greatly improved response times, much closer to instant or on-the-spot
bookings expected of taxis. This in turn results in an almost instantaneous booking of line
transport, blurring the distinction between on-demand and planned shared transport.

4.1

Pooled Services - TNCs

The entry of TNC companies like Lyft and Uber into the transportation market brought with it –
and was largely focused on – the use of apps. These have continued to develop in the 6 or 7
years since TNCs have been active in the market, including in the development of planned
shared transport, marketed as Lyft Line and Uber Pool by the two largest US TNCs.
The TNC version of shared transport, TNC pooled and TNC line services, are based on offering
what might have been booked as a traditional individual ride for planned shared use. The TNC
version of flexible transit leans toward the taxi-like service offered by their core products, and is
offered as a lower cost version of both companies’ base product: UberX and Lyft. Passengers
are given the option to book the pooled version of the same request, the onus then falling to the
TNC to link that booking to other passengers with similar origins and destinations. The
passenger receives a discount – typically about $1-2 per trip – set against an additional delay,
estimated at around five minutes 13, while the TNC benefits from multiple fares for the same
journey.
Little risk exists in terms of the use of TNC pooled services, either to the TNC company, nor to
the passenger. The primary strength related to the speed of booking, planning and response
13

enabled by the existing app. It is likely, however, that the benefit is not linked to the booking
capabilities of the app alone, but also to the significant planning data. Pooled services are
marketed and usually seen as a directly comparable and effective alternative to the x-class
service in single occupancy, or at least comparable to a margin within the $2 saving that pooling
may result in, to an extent that might not be possible in comparing taxi-shuttle services as a
directly comparable alternative to a taxi. The same issues may arise in comparing Microtransit to
bus equivalents, see next section.

4.2

Micro-bus/Micro-transit Services

In the same way that the TNC version of flexible transit may be seen as the extension of taxicablike services to a shared use audience, so micro-transit might be seen as the extension of booking
technologies to more traditional jitney and small bus lines. The U.S. start-up ‘Bridj’ was an
example of a technology-focused jitney service operating in Washington DC, amongst a small
number of other US cities, other example of which include ‘Flipper’, ‘OpenDRT’, and ‘T2E
Transport to Employment’. Bridj offered a bus-based area-to-area service within two primary
areas of Washington, D.C.
Bridj vehicles were initially intended to carry up to 14 passengers that would be matched against
routes defined by historic trip pattern algorithm. The vehicle size being defined against future
demand estimations, while the route planning system would benefit future passengers. While the
decline and ultimate demise of Bridj have been attributed to a number of issues including
differences between potential investors – the actual decline might be best attributed to three
primary factors:
•
•
•

Lack of marketing to potential users;
Over-reliance on an algorithm for route definition without sufficient data; and
Economic failure, inability to meet costs from revenue.

Lack of knowledge is a fatal flaw in defining routes for these services, as it impairs marketing to
potential users. In this instance, Bridj, and other new services have no meaningful method of
competing with existing and powerful app companies such as Uber and Lyft. To define
expectations alongside such apps would be to fundamentally misunderstand the market. More
appropriate might be to define and operate a single or small number of short routes against which
the market may be developed. These individual routes might then be heavily marketed and
promoted to the potential audience within their corridors.
The second issue, directly related to the first, is the use of algorithms to define demand on a live
basis. These allow the provision of services in the style of TNC operations, which fail because
the micro transit operator both raises expectations and lessens the ability to serve all markets thus
identified from a small fleet of larger vehicles. In fact, the application of an historic use
algorithm to a new market fails in that precious little historic data is actually available, and the
wide variations in routing that this may result in during early operations, further reduces the
attractiveness of the service.
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The third, and ultimately fatal, issue is the inability of the service to achieve a viable commercial
model. The need or desire to come close to bus fares clearly pitches the product at a bus
audience, but fails to establish the necessary income to cover cost. It is noted in the case of
Washington DC operating subsidies alone cover 50% or more of transit costs, while capital costs
are widely supported as well. Though TNCs have demonstrated that such operations may be
viable, the TNC fare rarely falls to the level of a bus fare, while actual cost prices in initial
operations may set fares above an attractive level to the user.
Neither Bridj, nor its European equivalents have managed to achieve mainstream operation,
though a number of specialized services, such as T2E, appear to have achieved social and public
goals. In most instances, demand appears to have been over-estimated, including in the case of
Washington DC Bridj, where the actual level of demand experienced were a fraction of those
initially predicted. In contrast, TNC pool services appear heavily used, with one blog entry
suggesting that 60% of all uberX requests select the shared version of the service, with
potentially multiple millions of such requests each month.
It is likely that these significant differences reflect the levels of knowledge and method of
booking that apply to each. TNC pooled services are integrated as a direct alternative option to
the traditional TNC service, sharing marketing and visibility with their mainstream equivalents,
and thus being visible to the same size of audience.
In contrast, without the benefits of a pre-existing app audience, Microtransit starts with a much
smaller potential audience and may have none. Even using the most optimistic example for
Washington DC, that every intending taxi passenger had the direct choice between the classic
and a shared taxi trip, this would still result in approximately 1/3rd of the audience of the TNC
equivalent. As this is a highly unlikely scenario, Microtransit has a much smaller base on which
develop, potentially being 1/100,000 the size of the TNC equivalent.

4.3

Market Transferability

The development of a shared vehicle option appears to contrast sharply between those locations
and operators that have achieved runaway success, and those struggling to maintain the barest
minimum service. But contrasting these two extremes may, in fact, be comparing two different
routes to market and service types. To expect a new service to achieve the levels of ridership
seen in TNC pooled services is likely unrealistic.
Nascent services, including the now defunct Bridj, and potential taxicab shuttle services are
likely to be successful on the basis of a small audience single route (small number of routes) than
a city-wide option. Critical to success include:
•
•
•

Definition of location within the market (i.e., identification of the primary audience);
Extent to which seen as a viable and/or cost effective equivalent to existing services; and
Extent to which services match demand patterns, including the time and convenience
costs of any transfers required.

15

Further success may be identified against a pattern of limited (single route) operation at
commencement, and the marketing of routes to a defined local audience sufficient to ensuring
demand growth on a sustainable level.

5.0

NRS Route Development and Analysis

In the preceding sections, we established baseline and Q2 cost measurements for the existing
shuttle services. The comparison between baseline and Q2 operations suggests that potential for
growth exists across some of the current routes. It also suggested that some modification of
routes may be appropriate.
A structured approach was adopted to the assessment of routes, to include the assessment of new
routes and the update of existing routes including:
•

Amendment of Route 1 to include an extension at the southern extent of Georgia
Avenue;

•

Testing of four suburban routes; and

•

Testing of four city center routes focused on travel to and from Union Station.

The approach adopted includes assessment of: Trip production, Trip Destination, Trip Purpose
and Route Choice. The elements reflect a traditional approach to traffic and transportation
modeling known as a ‘Four-stage Transport Model’ and are summarized below. Critical to this
analysis is the extent to which services thus defined meet the demand patterns of the populations
served.

5.1.1

Trip Production

Trip production relates to the numbers of trips that exist in any given location. A trip may be
generated as a result of an individual leaving a residential address to access an activity, but may
also arise as a result of transferring from another mode of transport at a given location, for
example, a railway station, airport, or coach stop. Trips may also be produced in large numbers
at high capacity events, such as football matches, at a specific time, e.g. when a match finishes;
and on a smaller scale as the return portion of any outbound trip.
For the purpose of route assessment, a trip production factor is calculated on a mixed residential
and commercial factor basis, where observed numbers of trips are associated to measured,
illustrated in map 2.
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reserved for tour buses; and the second including trips originating in the station’s Parking
Structure. See Map 5.

Map 5 Union Station routes

The three routes are:
1. Operating West from Union station along E Street, terminating at 14th Street NW
/ Pershing Park corner;
2. Operating West from Union station along H Street, terminating at 14th Street NW
/ Hilton Garden Inn; and
3. Operating North West from Union station along Mass Ave, terminating at Dupont
Circle.

31

While services may not be provided at a profit in all instances, this should not deter from
recognizing the social benefits that accrue from providing the service, which also give rise to a
value and some financial savings to the public fisc. Taxicab shuttle routes are perceived by
passengers to provide a genuine increase in the level of mobility and access of their users,
providing social benefits above the commercial benefit realized by the operator; this has long
been given as a justification for a public subsidy for transit and similar services.
It is also noted that existing WMATA bus services rely on a public operating subsidy, which can
be as high as 95% of the operating cost for poorly-performing bus routes 22 . This does not
necessarily justify the allocation of 95% subsidies to the taxicab shuttle, but may highlight the
actual level of costs are relatively low compared to some existing Metro services. Indeed this
may support the concept of transferring some bus routes to shuttle operation.
Shuttle routes that appear complex and convoluted – including routes that operate on circuits or
that serve differing roads on the outward and return trip – are less likely to achieve break-even.
Routes shorter less than three miles in each direction appear more likely to break even, with
shorter city center routes being able to break even the quickest.
The NRS pilot routes all operated at a loss of $8 to $15 per passenger carried. The loss is partly
associated with the lack of sufficient numbers of passengers, but is also associated with the
relatively long distances of each route. Simpler and shorter routes may prove effective in
providing access to local facilities. In addition to the analysis of the pilot routes, three suburban
lines and three city center lines have been tested.
Suburban routes tested included Wisconsin Avenue, Rhode Island Avenue and C-Street. In each
of these instances a shorter route has been tested in preference to a longer one. While each of the
suburban routes also required a per passenger subsidy, the amount of this was significantly
below those seen in the pilot (ranging between $3.50 and $5.50).
City center routes were tested to include the impact of services that served a distributor function
from a transit hub, in this case Union Station, in addition to servicing local residential
populations. The three routes included Massachusetts Avenue, H Street, and E Street. None of
the city center routes are likely to be commercially viable on the basis of residential traffic alone,
which is significantly reduced in most city centers, but all three performed significantly better
when serving a distribution function for arrivals and departures from Union station.
Surveys of NRS users suggest a high level of satisfaction with the service provided on the pilot
routes, but may indicate a lack of route knowledge in some routes from a lack of marketing.
Promotional activities should therefore be included as part of route development.
Taxicab shuttle routes operating to and from Union Station are likely to operate commercially
without significant subvention in the long run. Of the three Union Station routes we tested, both
the E Street and C Street routes are likely to operate at a profit. City center routes should be
adopted from Union Station as soon as appropriate facilities can be provided by the station.
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In light of the review in this report, we conclude that the following factors should be considered
in developing future taxicab shuttle routes:
•

Routes should generally be limited in length to three miles in each direction; 23

•

Wherever possible, shuttles should avoid circuitous routes and those that serve
different streets in each direction;

•

Some flexibility of fare should be reserved to operators, to allow for higher fares
where necessary to support the viability of the service;

•

Stops and termini should be recognizable and include street furniture (signs and
poles);

•

Each stop or terminus should provide customers with sufficient information on
how to use the service;

•

There should be a public information campaign to support the development of the
service, particularly at the launch of a new route; and

•

Taxicab shuttles should be considered for inclusion in the WMATA Smartrip
payment system.

41

Appendix 2:

Public Survey
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Demographic
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ENDNOTES
1

See RFA #NVS2016-01-001 grant application at https://dfhv.dc.gov/node/1133562 (“Companies will provide
Neighborhood Van Service according to customers’ needs. Transportation will be provided as jitney-style service,
where passengers are picked up and dropped off along fixed or variable or predefined routes within and between
Wards 4, 7, and 8. The service will run 24 hours per day, 7 days per week or at timeframes optimized for customers’
benefit.”).
2
Other cities include: New York, NY: Dollar Vans; Belfast, NI: Taxibus and Black Taxi; Istanbul, Turkey: Dolmus;
Cape Town, South Africa: Taxi Brousse, etc.
3
While not taxicab services, the shared-ride services provided by these transportation network companies (TNCs”)
(called “private sedan” or “private vehicle-for-hire” businesses in the District) are vehicle-for-hire services
sufficiently similar to warrant inclusion here. These services are often marketed in terms of a lower cost when
compared to ‘traditional’ TNC services, and take advantage of the matching capabilities of TNC software (apps).
4
Bridj services were suspended for a three-month period in Fall 2016 and completely ceased operation in May 2017.
See section 5 of this document.
5
Differing service patterns can include a combination of differing route types (circular, linear and composite), time
and operating patterns set out in subsequent sections.
6
Vehicle purchase and maintenance costs have been excluded from this initial assessment of NRS because the pilot
program supported the acquisition of new vehicles, unlikely to require major servicing in their initial operations.
These costs, however, should be built in to future analyses, with a typical annual vehicle and infrastructure cost of
$4,875 (including vehicles deprecated over an eight-year life).
7
This may vary in some instances to accommodate observed areas of high demand beyond three miles.
8
Marginal costs relate to costs experienced for producing one additional unit. The figure shown in Table 1 does not
include any capital/vehicle costs as these are subject to a vehicle grant scheme. See above note 4.
9
Traffic flow trends for route 1 indicate that a potential exists for this route to break even over time.
10
The data used to prepare Tables 5-8 was obtained from Transco.
11
Figure is rounded.
12
See Brake et al. (2006).
13
Uber Blog.
14
Source: DCGIS Open Data, Demographic.
15
Census block groups by 2000 population density, DCGIS Open Data, Demographic.
16
Definitions taken from the TPB Travel Forecasting Model.
17
This includes Metrorail. Sources:
https://ggwash.org/view/41234/all-91-metro-stations-ranked-by-ridership;
https://www.amtrak.com/pdf/factsheets/DC11.pdf;
http://www.vre-ghx.org/site/wp-content/uploads/2015/11/Fact-Sheet_16NOV15.pdf;
https://data.maryland.gov/Transportation/MTA-Average-Weekday-Ridership-by-Month/ub96-xxqw
18
Source: https://comp.ddot.dc.gov/Documents/Union%20Station%20Intermodal%20Transportation%20Center
%20Feasibility%20Study.pdf
19
Sources: http://www metrobus-studies.com/North%20Capitol/North%20Capitol.htm;
http://www.metrobus-studies.com/MSE%202012%20E.Capitol/East%20Capitol htm;
http://www.metrobus-studies.com/Benning-H/Benning-H.htm.
20
Source: Metrobus Monthly Ridership June 2016 Bus Line, Sector and Jurisdictional Summary.
21
Sources: http://www metrobus-studies.com/North%20Capitol/North%20Capitol.htm;
http://www.metrobus-studies.com/Benning-H/Benning-H.htm;
WMATA 2016-06-JCC-June-2016-bus-ridership.
Note: percentage allocation at Union station was estimated at mid-point for lines D1, D3, D6, D8 and X2.
22
Source: https://www.washingtonpost.com/news/dr-gridlock/wp/2016/10/31/metro-budget-proposal-kills-14-buslines/?utm_term=.c78bfd49a768.
23
This may vary in some instances to accommodate observed areas of high demand beyond three miles.
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