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SUMMARY

The paper provides an evaluation of recent expegignSouth Africa with two service designs
for transport dedicated to disabled users. Thigaes a Dial-a-Ride system and a fixed-route,
fixed-schedule system operating on the “servicederomodel — were tested as national
demonstration projects in major urban areas. Bg#tems focused on marginalized user
groups: disabled residents of isolated communitidsno accessible public transport services
and very low car ownership levels. The paper dessreach service in more detail, and
provides an assessment of the user impacts aneffestiveness of each. Both types of
service succeeded in providing effective transporia relatively small group of users.
However, wide discrepancies were observed in tisesas well as the user benefits across
systems. The Dial-a-Ride service achieved perepags costs in the order of 85% higher than
the fixed-route, and recovered less of its costaigh farebox revenues. Vehicle productivity
was much lower for the Dial-a-Ride than for theetb@xoute system. Dial-a-Ride vehicles were
also found to follow more or less fixed trip patteduring peak hours. These findings suggest
that Dial-a-Ride may not be an optimal service gle$or serving the dispersed trip patterns
and long travel distances typical for South Afrieand other African cities. More effective use
can be made of larger vehicles running on spedadiailted, but fixed-schedule, services. These
could possibly be complemented by demand responsyye services acting as
feeders/distributors to expand the catchment arélaecservice. The Dial-a-Ride was also
found to attract more users with motor impairmeartd more economically active people,
caused by its exclusion of non-work trips duringlpperiods. It follows that the two service
designs have significantly different implicatiomsterms of costs, service quality, and user
profiles. It is appropriate to make trade-offsdzhen the needs and resources of the local
community.



Introduction

Developing countries in general, and Sub-SaharaitaAfn particular, lag far behind the
developed world in the provision of transport feadbled people. Shortcomings exist not only
in the provision of accessible infrastructure asértfriendly services, but also in institutional
capacity and participatory planning. Governmentdan pressure to improve the situation can
not simply import First World solutions without $iafently considering their appropriateness
for local circumstances and funding constraintsxpefimentation is needed to identify
appropriate technological solutions.

This paper reports on the results of two such adolestransport experiments in South Africa.
The systems comprise a door-to-door Dial-a-Ridéesysand a fixed-route, fixed-schedule
system operating on the “service route” modelio of the country’s largest cities. The social
conditions and development patterns in these a@tiegted a unique set of circumstances that
had to be addressed. The paper comments on sahesef while providing a comparison of
system design, ridership patterns, and the costtfeness of the two systems.

The analysis covers relatively short time periddhiaty and fourteen months respectively, and
gives but an imperfect indication of long-term peniance. We also address only major
aspects of the services, neglecting some otherriantauser issues (for more information see
Venter and Mashiri, 2000). Lastly, it must be rembered that the two systems provide quite
different levels of service, and any comparisothefr performance must bear this in mind.

Description of services

Cape Town Dial-a-Ride

Since 1998 the Cape Town metropolitan authoritydpesated a limited Dial-a-Ride service
for qualifying disabled persons. Initially it whsided by national demonstration project funds
to test the effectiveness of the Dial-a-Ride cohoefouth Africa. Popularity of the service is
such that it has since been extended as a localtield transport service. One ramp-equipped
and three lift-equipped vans with between 3 andh@eldchair spaces are used. Passengers are
pre-registered with a participating disability anggation, and have to request transport either
on a subscription basis or with 24-hour advancervagion. Users pay the equivalent of a
regular bus fare per trip.

In order to achieve appropriate grouping of triggrthe service is limited to residents of two
low-income areas with very low car ownership ra@sated about 40km from the Cape Town
CBD. In this way all trips either originate or eincbne of these two areas, with the other trip
end anywhere in the 1500 kfarge metropolitan area. In practice, work destims — which
make up the bulk of the trips served — tend todmeentrated in four major employment areas,
including Cape Town CBD.



The Dial-a-Ride service is hugely popular, and dearfar outstrips supply. Only work trips
are allowed during the peak hours. It was felt thés would make the best contribution
towards economic empowerment and improved produciwnd independence of disabled
users.

Durban “Sukuma” Fixed-route

The fixed-route, fixed-schedule bus service opegatn the Durban metropolitan area was
nicknamed Sukuma — the Zulu word for “Arise”. Tevice has been operational since 1998
and, like the Cape Town service, it was fundedrati@nal demonstration project, to test the
applicability of the “service-route” concept undecal conditions. Two disused 35-seater
high-floor buses were retrofitted with wheelchafts| non-slip flooring and wheelchair
restraints and bays, each to accommodate four wheed and 22 seated passengers. The
service is operated by the metropolitan bus operato

The buses follow two specially designed routes ecoting marginalised, low-income
communities with the Durban city centre. The reuee 48km and 45km long respectively
(one-way), and each includes an internal collesgation in the residential area, a line-haul
section, and a short distribution section in DurbRoutes were designed to reduce walking
distances to and from locations frequented by dkshibsers, such as pension pay-out points,
schools for disabled children, and hospitals. Haghmakes one trip towards the city in the
morning, and two trips back between 14h00 (for stdtoldren) and 16h30. Passengers pay a
regular bus fare.

The service is restricted to physically disableérssat the discretion of the driver. A
conductor is also present to operate the wheeltftaand to assist boarding passengers.

Ridership issues
Some key user statistics are summarized in Tabkddw.

While both services provide about the same numbeassenger trips per month, the Dial-a-
Ride serves a much larger number of users. Thisaflection of the fact that the Dial-a-Ride
service is more ubiquitous, both in spatial anttmporal terms. The fixed-route bus, while
specially routed, is only available to users witbiose proximity to the bus route, and only
during peak hours.

It is evident that the two services serve somewtffrent user populations and trip purposes.
This is partly by design — the Dial-a-Ride excludes-work trips during peak hours, thus
encouraging proportionally more work trips. Antiali focus on serving work trips may be
appropriate in a developing country — in the présase it enabled some users to establish new
social networks and to access alternative transptidns, thus vacating their Dial-a-Ride seats



for new users. The door-to-door concept also seeriaour wheelchair users slightly more
than the fixed-route service does. Wheelchairaus®y find it hard to get to fixed-route bus
stops over bad roads and non-existent sidewalks.

Durban Cape Town
Fixed-Route Dial-a-Ride
Ayerage monthly PasSeNg;h 516 trips 1694 trips
trips
Estimated number of activie 100 users ~ 470 users
users
\I/Ev?]térgli;e:irs% users with, o o 250, ~37%
Predominant trip types Work: ~20% Work: 47%
Medical: ~25% Medical: 19%
Estimated % able to acCes3 ) 10 80% 49%
regular public transport
Estimated % with> 15
minute walk to access th|s_ 2204 Zero
service

Table 1: Key user statistics
Source: Limited user surveys

In fact, the lower service quality in terms of agsdistances offered by the fixed-route bus is
evident from the table. Nearly three-quartersusf bsers report having to walk for 15 minutes
or more to access the bus at the home end. Ititeglgsthe help provided by the conductor to
people boarding and alighting from the bus — iniclgcambulatory users — was reported as a
major compensating factor.

The majority of the users of both of these systepsrted being able to access regular public
transport, with varying degrees of discomfort.

Cost-effectiveness

Figures 1 and 2 show the transport operating @elgidership trends for the two systems.
Transport operating costs exclude administrativieaapital costs. Dial-a-Ride costs show a
steady increase over time, both as a result atioft and the ostensible increase in passenger
numbers. The fixed-route costs remained genemadlise stable, although it covers a shorter
time period.
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Figure 1: Transport operating costs and usage for &e Town system
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Figure 2: Transport operating costs and usage for Drban system

The cost comparison in Table 2 shows marked diffeze in average costs between the two
systems. The fixed-route system reported almagligiele administrative costs, while the
costs of administering the Dial-a-Ride’s trip resgions and vehicle routing contributed 17%
to the operating costs. Total costs, including @ised capital, administrative, and transport
costs, are 85% higher on a passenger trip badiséddial-a-Ride than the fixed-route service.
The primary reason is evident from the differeimadd®e number of passenger trips per vehicle
trip: Dial-a-Ride vehicles achieve much lower prciikity than do the fixed-route buses.



Durban Cape Town

Fixed-Route' Dial-a-Ride?
Average monthly costs
Capital costs R12 570 R14 087
Administrative costs R 102 R13 525
Transport operation costs R32 767 R66 547
Subsidy per passenger trip | R26.16 R52.25
Total cost per passenger trip | R29.97 R55.58
Farebox recovery ratio 17.6% 7.1%
Passenger trips per vehicle tr{pl11.90 2.21

1 Time period = May 1999 through June 2000
2 Time period = June 1998 through November 2000

Table 2: Costs and cost-effectiveness
Source: Pilot project operating data

A sense of the costliness of the services relativiee passengers’ ability to pay can be gained
from the farebox recovery ratio, which is calcuthtes the percentage of operating costs
(excluding capital costs) recovered from fare ineoithis amounts to 17.6% for the fixed-
route system and 7.1% for the Dial-a-Ride systEwor. both services passengers pay no more
than the equivalent bus fare. Thus the systemsreequbsidy levels of between 87% and
94%. Both services are run as relatively leanatpmrs and there is no reason to believe that
costs are overstated, given the parameters ofsseite. Providing dedicated transport to
special needs passengers with low ability to pahé@se locales is an expensive proposition.

Impacts of spatial patterns

Many African cities are characterised by significeatial dispersion. In South Africa this is
the result of a historical development policy whadtmed to locate the low-income work force
on the periphery of cities. In other African caued the same dispersion has often resulted
from decades of uncontrolled urban growth on theetge.

Among the transport impacts of this spatial patseenlong travel distances between home and
work and other facilities. Public transport fregthe suffers from low vehicle productivity,
even if trip ends are relatively densely packehllis hias significant impacts on the performance
limits of different public transport service dessgn

In the case of the Cape Town Dial-a-Ride, all viglsioperate on capacity during the peak, and
because only work trips are served during this tiweaicles follow more or less fixed routes

from day to day. Routes are relatively long. Eiestors argue for the use of larger vehicles
to improve cost-efficiency by exploiting economidéscale. However, larger vehicles are not



optimal for a demand responsive type service, lmralitwo factors:

(i) the delay costs imposed on all passengers \itlileg the vehicle on circuitous routes
would likely result in unacceptably long travel & and

(i) larger vehicles have been found to have maretile negotiating the bad road conditions of
the typical residential area.

It follows that, in order to maximise the effecti@pplication of limited transport resources

under these spatial conditions, the longer lind-Baations of most trips are best served by
larger vehicles operating on fixed or semi-fixedtss, while the task of ferrying disabled

people to and from their specific origins and degtons may be more suited to smaller,
flexibly routed vehicles.

Interestingly, this point was not lost on usershef Dial-a-Ride service in Cape Town. In a
user survey, the need to raise the cost-effectsenéthe service was explained, and users
were asked if they would continue using the sen¥itgvas converted to a fixed-route service.
About 80% responded that they would be quite yikelvery likely to do so. This number is
probably an overstatement as respondents wereivet gnough detail of what a modified
service would look like, but it nevertheless pr@gdan indication of users’ willingness to
consider other service options.

Conclusions

The worldwide movement towards universal design soclal inclusivity argues for the
eventual modification of public transport to accootlate special needs passengers on
mainstream services. In most developing counthissobjective will only be achieved in the
long run, as improvements in social awarenesstigaliwill and funding availability is
gradually attained. In the meantime there is @med&nd solutions that can achieve mobility
improvements within existing funding and infrastire constraints. The two service designs
being tested in South Africa provide two possibtadels, each with clearly different cost and
service quality implications.

The analysis showed that the Dial-a-Ride type syst@as about 85% more expensive per
passenger trip as compared to the fixed-routesenkiowever, the former delivered a much
higher level of access in terms of the varietyastthations and trip purposes served. The door-
to-door nature of the Dial-a-Ride service also midelatively more friendly to disabled
people with mobility impairments.

While guarding against over-generalisation of thieomes of these two experiments, it can be
stated that their operating conditions are vericglfor developing countries, and that drawing
some preliminary conclusions may be appropriatee @xperience suggests that an optimal
way to improve the mobility of special needs pagsesresiding in the urban periphery may
comprise some combination of demand responsivésandice route” concepts. Dial-a-Ride
services with small vehicles are optimally suitedperating over short distances and on bad



road conditions, and could fulfil the role of feeldéstributor service to accessible fixed-route
during peak hours. During off-peak hours, DialideéRvehicles are suited to serve the many-
to-many trip patterns typical of non-work tripsdatzould cover a larger area. The accessible
fixed-route service should be carefully routed eximise direct access by special needs users,
and travel the longer line-haul distances betwerginoand destination areas. Dedicated line-
haul services should later be replaced by accessildinstream transit, as this becomes
available.

Such a combined service design would of course smporced transfers on many users. As
indicated by the analysis, seemingly minor openaiicules can have major implications on the
types of users and trips accommodated. Other itapioiactors not even covered by this paper
include eligibility criteria, design and operatioinequipment and vehicles, and connectivity to
other transport services. Such issues need tddmtified as best possible beforehand and
decided upon by the affected community.
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