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INtroductIoN
Noise, pollution, global warming and 
impaired liveability are just a few of the 
negative impacts of transportation sys-
tems around the world. These problems 
can largely be overcome by transforming 
car-centric cities into cities where public 
transport and non-motorised transport are 
the dominant modes. This paradigm shift, 
from the previous predict-and-provide for 
cars approach that has been displayed in 
the developed world, has also entered the 
developing world. South Africa confirmed 
a commitment to the development of a 
car-competitive public transport system in 
2007 (DoT 2007a). How individuals choose 
between routes, modes, departure times, 
etc, has always been an important research 
question in transportation planning and 
management (Chen & Mahmassani 2004; 
Emmerink et al 1995). Goodwin (1995) 
concluded that there is one simple but 
important proposition for travel behaviour 
analysis that arises from past research: peo-
ple differ. Therefore, planning should not 
just rely on analysis of averages.

background
The objective of urban transportation plan-
ning is, or should be, to optimise access to 
opportunities for all people in a city. It is the 
stated policy of the Cape Town metropolitan 

and South Africa’s national governments 
(CCT 2013a; DoT 2007b) to improve public 
transport to provide a better service to cur-
rent public transport users. It simultaneously 
aims to make public transport competitive 
with the private car in order to provide a via-
ble alternative mode to traditional car users.

One of the key factors that define 
accessibility is the travel time between 
home and activities, or opportunities. 
Several frameworks have been developed 
to determine level of service indicators for 
the effectiveness of public transportation 
systems (Hassan et al 2013; Cervero 2013). 
These systems contain a variety of criteria 
attributes to evaluate, ranging from cost 
measures, operational performance and utili-
sation, but virtually always consider travel 
time as a key indicator.

Travel time was confirmed to be impor-
tant to the South African travelling public as 
it was indicated as the most common deter-
minant of transport mode choice (32.5%) 
in the 2013 National Household Travel 
Survey (StatsSA 2014). The cost of travel was 
indicated as the second largest determinant 
of mode choice (26.2%). In his book The 
Transit Metropolis, Cervero (1998) states that 
the central premise is that transit will only 
become time-competitive with the car by 
improving the match between how services 
are configured and cities are designed.

comparison of travel 
time between private 
car and public transport 
in cape town
G Hitge, M Vanderschuren

The objective of urban transportation planning is, or should be, to optimise the access to 
opportunities for all people. One of the factors that defines access is to minimise the travel time 
between home and both primary and secondary activities. Optimisation refers to the balance 
between the benefits of reducing travel time with the cost of that reduction. Cost includes 
operational, infrastructure and environmental costs. However, the reality in many cities is that 
travel time is often minimised for some users or communities, while it remains relatively high 
for others.
 This paper explores the core components of travel time of an integrated public transport 
system, and compares that with travel time in the private transport system. This is done by 
using travel time data for Cape Town to estimate the value of time spent on each component of 
a typical trip in Cape Town in 2013.
 The paper concludes that travelling by public transport takes significantly longer than by 
private car for the average trip in Cape Town. It then highlights where to focus investment in the 
public transport system to move towards an integrated, multi-modal system that can compete 
with the private car, and thereby become attractive to all communities.
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The average travel time in Cape Town 
was, at about 90 minutes in 2013, at the 
upper end of the global range, which aver-
ages around 70 minutes per person per 
day (Metz 2010; Schafer & Victor 1998). 
Of greater significance is the discrepancy 
between modes in Cape Town, with car users 
travelling at the global average of 70 minutes, 
but public transport users averaging around 
110 minutes (CCT 2013b). This significant 
difference resonates with the discrepancy 
in the levels of spending on infrastructure 
for the two largely separate sub-systems of 
private and public transport networks, over 
the past three decades.

Due to the legacy of apartheid, with spa-
tial planning and economic suppression of 
non-white citizens, there is still a very strong 
correlation between race, income level and 
mode choice. The previously disadvantaged 
groups of the population are bound to use 
the much slower public transport modes 
(CCT 2009). It should follow that one of 
the key focus areas of the public transport 
investment strategy should be on the reduc-
tion of travel time in public transport, both 
relative to that of the private car and in real 
terms moving closer to the global average for 
metropolitan areas.

The interventions in the public transport 
system discussed in this paper cannot and 
should not compensate for the problems cre-
ated by historic spatial planning. This paper 
therefore does not elaborate on the spatial 
and land use planning interventions that 
contribute to making public transport more 
competitive with the car.

objectives and methodology
The primary objective of this paper is to 
show that travel time in public transport is 
not competitive with that of the private car 
in Cape Town. The second objective is to 
highlight three different areas of interven-
tions to reduce public transport travel time.

The methodology followed (summarised 
in Figure 1) was to identify the main com-
ponents of a public transport trip that affect 
the total travel time, through a review of the 
literature. A survey was designed to collect 
relevant data for Cape Town. The literature 
also facilitated a comparison and interpreta-
tion of the results from the data analysis, 
from which the approach to intervene was 
deducted.

dAtA collectIoN
A survey was designed to collect data on 
travel times between seven typical origins 
and four typical destinations in Cape Town. 
The sample areas were geographically strati-
fied to obtain a random mix of travel times, 

Figure 1 Study methodology

Figure 2 Origins and destinations used for travel time survey
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Table 1 Origins and destinations

Origins Destinations

1. Elsies River 5. Khayelitsha 1. Bellville

2. Kraaifontein 6. Mitchells Plain 2. Montague Gardens

3. Diep River 7. Parklands 3. Wynberg

4. Macassar 4. Cape Town (CBD)
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making use of a variety of transport network 
elements, as shown in Figure 2, and sum-
marised in Table 1.

A (single) gathering point was selected, 
in each of the various districts, as a 
departure and arrival point. These areas 
are, on average, less than 2 km from the 
nearest bus, minibus and train station, and 
surveyors were required to walk to these 
stations or pick-up areas. Park-and-Ride 
was not evaluated as an option due to the 
relatively low proportion of people using 
this option at present (Wentley & Hitge 
2013). The modes used between the origin 
and destination (O-D) pairs are as follows: 
private vehicle, train (Metrorail), bus 
(GABS), minibus-taxi (informal taxi, MBT) 
and where possible, a limited number of 
BRT (MyCiTi) trips. With certain O-D pairs 
not all modes were surveyed due to their 
unavailability in connecting these O-D 
pairs. In other cases the main mode would 
be used in conjunction with other modes to 
complete a trip.

The survey included three departures 
during the AM peak period (i.e. 06h00, 
06h15 and 06h30), two during the off-peak 
(OP) period (i.e. 12h00 and 12h15) and one 
return trip during the PM peak period (i.e. 
16h30). The modes for each AM, OP or PM 
period were conducted on the same day for 
each O-D pair.

Surveyors were provided with a detailed 
route plan for each O-D pair, the travel time 
survey questionnaire and a GPS device. 
The questionnaire was created to docu-
ment the trip information. The GPS device 
was programmed to record the position / 
coordinates of the surveyor throughout the 
survey, and to save the position and time 
when the surveyor departs, arrives and other 
points during the journey when congestion is 
experienced or when the surveyor is waiting 
at a transfer station (i.e. way points).

The data gathered from the paper-based 
surveys includes quantitative and qualitative 
data, whereas the GPS data only includes 
quantitative data. Two types of GPS devices 
were used – active and passive trackers. An 
active tracking GPS device sends a signal 
containing the longitude and latitude coor-
dinates of the surveyor to a server which 
then stores this data. This data can then be 
recovered at a later stage for analysis. Passive 
trackers store the longitude and latitude 

coordinates on the device itself, and this data 
can be recovered after the survey has been 
completed.

The survey was conducted during 
November and the first week of December 
2012. GPS and questionnaire data were anal-
ysed and interpreted to compose the data set 
used for this analysis.

ANAlYSIS of cAPe towN 
trAvel tIMe SurveY dAtA
The data was analysed in terms of the three 
trip components recorded during the trips, 
including walking time, waiting time and in-
vehicle travel time. While data was collected 
for the BRT mode, the small data set was not 
used, as (a) the coverage at the time of the 
survey was very limited, and (b) the service 
was in an early developmental stage. During 
the discussion, data obtained from the 

survey is compared to similar international 
and local values.

walking time
Walking time to public transport is a func-
tion of walking speed and distance. Walking 
speed is influenced by personal characteris-
tics (age, fitness level, etc), gradient, ambient 
conditions like wind speed and surface qual-
ity (Hermant 2012). The distance a person 
has to or is willing to walk, is influenced by 
the proximity of the nearest public transport, 
surface quality, lighting, safety and trip 
purpose.

The survey data provides a sample size 
of 304 walking entries, of which Table 2 
provides a summary and Figure 3 illustrates 
the cumulative distribution relative to typi-
cal ranges for various parts of Cape Town 
(adapted from CROW 1998). The average 
speed of just over 1.0 m/s is similar to those 

Table 2  Distribution of walking speeds recorded 
as part of full journey travel time

Attribute m/s km/h

Average 1.01 3.62

Standard deviation 0.47 1.68

Figure 3 Walking speed distribution
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Table 3 Walking distance for different modes (km)

Mode Maximum Minimum Average Average time 
(min)*

Rail 4.22 0.61 2.13 35.9

Bus 3.05 0.38 1.43 24.1

MBT 2.62 0.2 1.14 19.2

All PT 1.36 22.8

 *At average walking speed of 1.01 m/s
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found by several other studies, including and 
as described by Hermant (2012).

The range of walking distances to and 
from main modes gives an indication of the 
coverage of that mode, and the degree to 
which it is accessible from random parts of 
the city. Table 3 shows the average  walking 
distance by passengers using the three 
traditional main modes of public transport, 
as well as the theoretical average walking 
time, using the average speed from Table 2. 
Perhaps unsurprisingly the walk to rail 
had the highest minimum, maximum and 
 average distances, while minibus-taxi (MBT) 
recorded the lowest on all three. While 
passengers may elect to use a feeder service 
to reach rail or even bus stations to reduce 
their travel time, many cost-sensitive public 
transport users are known to walk these 
distances.

A household survey of about 2% of all 
households in Cape Town was conducted 
during 2012 (CCT 2013b). Its ‘stated prefer-
ence’ component found that minibus taxi is 
the most and rail the least accessible public 
transport modes in Cape Town. The aver-
age total walking time was incidentally also 
recorded as 22.8 minutes, which includes 
trips to public transport, as well as about 
21% of respondents who make entire trips 
on foot.

Data from the National Household Travel 
Survey (NHTS) (StatsSA 2014) confirms this 
trend, showing that the national walking dis-
tance to train and bus is about 65% and 15% 

more than to minibus taxi services. It further 
reveals that 52% of people in the Western 
Cape walk to their first public transport 
mode in under five minutes, a further 20% 
reaching it in under ten minutes, and less 
than 15% of people walk for more than 15 
minutes.

Table 3 shows that, while the survey was 
not meant to be representative of the City’s 
travel patterns, similar walking times were 
recorded in the three separate surveys.

transfer time
Table 4 shows the transfer time distribu-
tion for the sequential transfers in a trip, 
while Figure 4 shows the distribution of all 
recorded transfer times graphically. The 
average transfer time increases notably with 
subsequent transfers, i.e. those further from 
home on the journey. Of the 856 transfers, 
only 15 were recorded as being zero minutes, 
or being less than one minute from arriving 
to departing.

The data was not collected to distinguish 
between the time taken to walk between 
arriving and departing modes, or the actual 
time waiting for the second mode to depart, 
although this distinction is important when 
assessing interventions to reduce the transfer 
time.
Table 4 shows that the median travel time 
is significantly below the average, and that 
the standard deviation is very high. An 
assessment of the factors contributing to 
this reveals that (a) some transfers are very 

efficient, especially during the AM peak 
when headways are low, and (b) during off-
peak periods headways can be excessive on 
all modes. The design of public transport 
interchanges in Cape Town often results 
in walking distances between arriving and 
departing modes that exceed those of other 
developing cities (Schalekamp 2007).

The NHTS indicates that only about 16% 
of public transport passengers in the country 
make any transfers, and that transfers are 
far more prevalent for rail passengers. Given 
the greater extent of rail coverage and usage 
in Cape Town, this number is unsurpris-
ingly higher for Cape Town, at 21% of public 
transport passengers (CCT 2013b). The 
survey also indicated that the number of 
second and third transfers are, at 14% and 
6% respectively, significantly higher in Cape 
Town than in other metropolitan areas.

In an assessment of the bus system in 
Abu Dhabi in 2009 (Hassan et al 2013), the 
waiting time for transfer of passengers was 
recorded as 38% from 5–10 minutes, 34% 
from 10–20 minutes, and 13% less than five 
minutes. The median transfer time is there-
fore well below the ten minutes recorded for 
Cape Town.

In-vehicle travel time
The in-vehicle travel time depends both on 
the speed and the distance travelled. Speed 
is influenced by the speed limit and the pre-
vailing level of service (LOS), which dictate 
the ability to maintain the desired speed for 
vehicles in mixed traffic. For vehicles with 
dedicated or semi-dedicated rights-of-way, 
the speed is not only determined by the 
design standards of the way and vehicles, but 
also by the frequency and duration of stops 
along the route.

Table 5 shows the average in-vehicle 
speeds for the four different modes in the 
three different time periods of the survey. 
The table shows that the car has the highest 
average speed during both the AM and off-
peak periods, followed by the minibus taxi, 
with conventional GABS buses consistently 
travelling slower than rail.

The average peak hour speeds are intui-
tively expected, with MBTs being marginally 
slower than cars due to more frequent stops, 

Figure 4 Transfer time distribution in five-minute intervals for all transfers
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Table 4 Transfer time distribution for all transfers in public transport journeys

  Transfer 1 Transfer 2 Transfer 3 All transfers

Number 449 288 115 852

Average 13:05 16:35 18:59 15:04

Standard deviation 13:03 16:25 19:01 15:17

Median 09:00 11:00 12:00 10:00

Table 5   Average speeds for the four modes in 
different time periods

Speed (km/h) AM Off

A
ve

ra
ge

Car 29.9 38.4

Train 22.6 28.0

Bus 21.5 20.6

MBT 27.9 33.8
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but despite erratic driving making up speed 
along the route.

The low speed of train trips is concern-
ing, considering the fact that trains run on a 
dedicated right of way, and stations are typi-
cally not less than 1 km apart. Speeds of 30 
to 40 km/h should be expected for this mode 
(Vuchic 2007). The low speed is ascribed to 
the fact that substantial speed restrictions 
exist on many parts of the rail network due 
to poorly maintained tracks, and station 
capacity requires arriving trains to some-
times wait for trains that are not ready to 
depart. In addition, the average age of the 
rolling stock fleet is about 40 years, and over-
crowding results in an inability to collect all 
waiting passengers, which leads to longer 
dwell times for trains at many stations.

The data was not collected to distinguish 
between travelling on local roads, arterial 
or freeways, for which design speeds vary. 

However, the effect of congestion on travel 
speed is clear when comparing the off-peak 
speeds for car and MBT to that of the AM 
peak.

Figure 5 shows the variation of speed with 
distance travelled for the four modes and for 
the forward direction (excluding PM peak 
data). Of interest is that the speed increases 
slightly with distance for car and train, but 
that it decreases slightly for both bus and 
minibus-taxi (MBT) (the distance axis is not 
to scale, so the gradient of the trend line has 
no meaning).

The data reveals that, for the 28 O-D 
pairs, the distance by car is about 10% 
shorter than the average of the public 
transport modes, with rail being almost 20% 
longer than the road-based public transport 
modes. Given the geographically stratified 
nature of the O-D pairs, it is believed that 
the distance per mode gives a fair indication 

of the extent of the road network relative to 
the rail network in Cape Town. A significant 
contribution to the length of rail trips is the 
fact that the rail network is radially outwards 
from the CBD, with an absence of north-
south links in the eastern part of the city.

total trip travel time
Table 6 shows the travel time of all three 
components for the four main modes. The 
in-vehicle travel time for the public transport 
modes ranges from 25% to 50% higher than 
that of the car. However, the waiting and 
walking time adds substantially to all public 
transport modes, and even doubles the total 
trip travel time for rail. The result is that 
travel time by public transport was recorded 
in the survey as between two and three times 
that of the car.

The Household Travel Survey (CCT 
2013b) also found that persons travelling 
by train had the longest travel time at 75 
minutes (during the AM peak). This was 
followed by bus travel at 71 minutes and 
minibus taxi at 51 minutes. Car drivers 
travelled an average of 46 minutes during the 
AM peak. The NHTS found a similar trend 
with the average travel time by train in the 
Western Cape, the longest at 81 minutes, 
followed by bus at 70 minutes, minibus taxi 
at 49 minutes, car at 40 minutes and walking 
only, at 29 minutes.

The average trip distance for all modes, 
including the car, was slightly lower than 
the average for all public transport modes, at 
27.02 km.

travel time by mode to four 
typical destinations
The discrepancy between absolute and 
relative travel time between car and public 
transport is further highlighted by analysing 
the travel time differences between the four 
destinations. Table 7 shows that both mode 
choice and destination play a critical role in 
the competitiveness between car and public 
transport.

Bellville is the most central destination 
(shortest trip length) and therefore intuitively 
requires the shortest overall travel time. 
While Cape Town CBD is probably the most 
eccentric destination, the transport system 
developed radially from there to make it 
relatively more accessible by both modes. 
However, because of this radial nature, travel 
time by public transport is only about twice 
that of the car for Cape Town compared to 
the more than three times for Bellville. It is 
also the only destination where the distance 
by public transport modes is lower than for 
the car.

Table 7 also reveals that, while 
Montague Gardens is only the second 

Figure 5 Speed–distance relationship for four modes
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Table 6 Travel time per trip component and distance per mode

Travel time Car Train Bus MBT All PT

In-vehicle 42.1 55.5 63.8 51.8 57.1

Waiting 0.0 31.0 33.4 22.1 29.0

Walking 0.0 35.5 23.8 18.5 27.3

Total 42.1 122.0 121.0 92.4 113.4

Relative to car 1.00 2.90 2.88 2.20 2.70

Avg distance 24.65 30.06 26.17 27.19 27.81
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longest trip by car, it requires the longest 
travel time by public transport. The much 
longer transfer time component also 
confirms the effect of this destination 
not being situated along a trunk public 
transport route, so that a second feeder trip 
is typically required. As discussed before, 
this second or third transfer time is longer 
than the first.

discussion of findings
The above analysis confirms that, even for 
the relatively small sample, the analysis and 
comparison show that the data falls within 
typical ranges and is therefore considered 
acceptable for further interpretation.

The data shows clearly that public 
transport is not competitive with the car 
on a variety of fronts. Firstly, the distance 

of public transport trips is currently longer 
than that for the car. Secondly, the in-vehicle 
speed of the car is higher than the speed 
of public transport, and the car trip is not 
subjected to transfer time.

While cost-sensitive Capetonians are 
willing to walk long distances as a trade-off 
to incurring costs, this adds to their total 
trip length and reduces their accessibility. 
The use of bicycles to reduce the travel time 
of this component of the trip is notable, and 
a clear area of potential operational interven-
tion that requires relatively minor infrastruc-
ture provision, at least initially.

While the proportion of people mak-
ing transfers is relatively low, the length 
of transfers poses an area for significant 
improvement in total travel time. In addition, 
the in-vehicle travel time compares very 

poorly with international benchmarks, and is 
certainly also an area that holds significant 
potential for improvement.

The next step in the process is to inter-
rogate where interventions should be made 
to reduce the actual travel time of public 
transport, as well as the travel time relative 
to the private car. This is done by comparing 
the impact of different strategies along a 
typical trip.

IMProvING the trAvel tIMe 
rAtIo IN cAPe towN
The competitiveness of public transport rela-
tive to the private car is usually calculated 
by travel time ratios, which are defined as 
the quotient of the travel time by private 
car and public transport between the same 
origins and destinations in the city (Jones Jr 
2013). Evidence from the Stockholm region 
shows that for a travel time ratio of up to 1.5, 
the share of public transport is 50% to 70%. 
Therefore, public transport loses most of its 
competitiveness when the travel time ratio 
exceeds about 1.5.

In order to analyse this principle, the 
impact of reducing the travel time ratio for 
Cape Town from its current level to a desired 
level of 1.5 will be analysed. Since Cape 
Town is moving towards a single integrated 
public transport system (CCT 2013a), the 
objective is not to improve the travel time on 
individual modes, but rather for the system 
as a whole.

Table 7 Average speeds per mode to the four destinations

Total trip in-vehicle 
distance

Total trip walking 
time (min)

Total trip waiting 
time (min)

Total trip in-vehicle 
travel time

Total trip time 
including waiting, 

walking and
in-vehicle

Average
in-vehicle speed

Bellville as destination

Average 23.61 27.56 23.03 44.81 82.37 37.15

Car 21.02 29.15 29.15 43.87

All PT 24.47 27.56 23.03 49.98 99.96 34.93

Cape Town as destination

Average 27.49 34.94 19.89 53.65 91.09 34.59

Car 28.83 47.48 47.48 41.94

All PT 26.99 34.94 19.89 55.96 107.39 31.85

Montague Gardens as destination

Average 27.00 29.82 45.85 58.22 112.11 30.52

Car 24.20 45.97 45.97 32.65

All PT 28.02 29.82 45.85 62.66 136.10 29.75

Wynberg as destination

Average 26.33 28.54 28.50 57.22 99.90 30.17

Car 23.03 46.68 48.77 33.86

All PT 28.14 28.29 29.98 63.35 119.35 28.83

Figure 6 Speed and distance components of a trip
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equation to evaluate 
competitiveness of public transport
Figure 6 illustrates the different speed 
components of multi-modal public trans-
port and the car between the same origin 
and destination. An equation is then 
constructed to test the impact of several 
variables on different travel time ratios for 
travel by public transport (TPT) and travel 
by car (TC).

With Time (T) = Distance (L) / Speed 
(V), the travel time by car and public trans-
port respectively are given by:

TPT =  Time walking (w*) + Transfer time (Tr) 
+ In-vehicle time mode (m)  
+ In-vehicle time Main mode (M)

[* 1 for the first w, Tr or c; and 2 for the second 
w, Tr or c]

or

TPT =  
Lw1
Vw1

 + Tr1 + 
Lm
Vm

 + Tr2 + 
Lm
Vm 

+ 
Lw2
Vw2

 (1)

TC =  Time on local roads (c) + Time on 
major roads (C) + Time walking to 
destination

TC =  
Lc1
Vc1

 + 
Lc
Vc

 +  
Lc2
Vc2

 + 
Lw
Vw

 (2)

The survey did not distinguish between 
cars travelling on minor or major roads, or 
between travelling on trunk or feeder-type 
services, since the current public transport 
system is not configured in this way. Table 8 
provides the surveyed and estimated 2013 
base values for the above equations, based on 
the following assumed trip distance split, as 
well as the prevailing travel time ratio:

 ■ average trip length = 27 km
 ■ average walking distance = 1.36 km
 ■ 70% of remaining distance on arterial 

roads or on trunk services = 18.0 km
 ■ 30% of remaining distance on minor 

roads or on feeder services = 7.7 km
In order to achieve a travel time ratio of 
1.5, TPT has to be reduced by 16.1 to 77.1 
minutes, by reducing one or several of the 
contributing components. Table 9 shows the 
proportion that different trip components 
must be reduced to, relative to the base case, 
in order to achieve the desired travel time 
ratio of 1.5. Figure 7 illustrates the impact of 
these scenarios in graphical format.

A comparison of the impact of Scenarios 
PT1, PT2 and PT3 indicates that the reduc-
tion in trunk travel time appears to be the 
single most effective measure to achieve the 
desired effect. It is evident from both Table 9 
and Figure 7 that even removing transfers 

Table 8 Current values of trip components and travel time ratio

Descriptor Parameter Base values Time

Lc1/2 Minor road distance travelled 7.7
15.4

Vc1/2 Speed on minor roads 30

LC Arterial distance travelled 18
36.0

VC Speed on arterials 30

TC Travel time by car 51.4

Lw1/2 Walking distance (km) 1.36
22.5

Vw1/2 Walking speed (km/h) 3.62

Tr1 Transfer once (21% of passengers) (min) (13) 2.7

Lm Feeder mode distance (km) 7.7
16.5

Vm Feeder mode speed (km/h) 28

Tr1 Transfer twice (14% of passengers) (min) (17) 2.4

LM Trunk distance (km) 18
49.1

VM Trunk speed (km/h) 22

TPT Travel time by PT 93.2

Travel time ratio 1.81

Table 9 Trip components reduction scenarios

Trip component
Scenario

PT0 PT1* PT2 PT3 PT4 PT5 PT6

Trunk time 1 67% 1 1 1 76% 83%

Transfer twice 1 1 1 1 0% 1 0

Feeder time 1 1 2% 1 1 73% 73%

Transfer once 1 1 1 1 0% 1 37%

Walk time 1 1 1 28% 1 1 1

Trip time, PT (min) 93.2 77.1 77.1 77.1 88.1 77.1 77.1

*  Trip time is reduced from 93.2 in PT0 to 77.1 min in PT1 by reducing trunk time in PT1 to 67% of its 
current value.

Figure 7 Travel time for car and public transport scenarios
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completely (Scenario PT4) does not, on its 
own, result in sufficient travel time savings.

The travel time of each component can 
be reduced by either reducing the distance 
factor or increasing the speed factor, or both, 
for each trip component. For example, while 
keeping the trunk distance at 18 km, the 
speed of the trunk mode needs to increase 
from 22 to 32.7 km/h in order to reduce the 
in-vehicle travel time to 33 minutes. This 
trunk vehicle speed falls comfortably within 
the range of 30 to 40 km/h suggested by 
Vuchic (2007). Increasing the trunk speed 
towards the upper end of the range would 
significantly reduce the travel time ratio, 
thereby increasing the competitiveness of 
public transport even further.

Each intervention comes at different 
implementation costs and time frames, as 
well as environmental and socio-economic 
drivers. The next section describes the con-
siderations of these factors in context, with-
out attempting to cost typical interventions.

INterveNtIoNS to reduce 
tIMe of trIP coMPoNeNtS
The competitiveness of the public transport 
system can be improved by considering 
the following factors that affect various 
interventions:

In-vehicle travel time
 ■ Providing dedicated or semi-dedicated 

right-of-way for trunk services is the most 
common infrastructure approach to giv-
ing a time advantage to public transport 
vehicles.

 ■ However, as seen by the very low speeds 
of the rail system, the quality of the 
way and protection from not only other 
vehicles, but also pedestrians, is critical to 
ensure that operational speeds match the 
infrastructure design speed.

 ■ Similarly, a high standard maintenance 
regime is required to ensure that the 
quality of the way is conducive to high-
speed travel.

 ■ The number of stops along a route plays 
a substantial role in the overall in-vehicle 
travel time. It is important that station 
spacing be optimised between the need 
to provide access and maintain high 
travel speeds. Where station spacing is 
low, operational and scheduling alterna-
tives, such as skip-stop services, could 
be employed to balance these competing 
objectives.

transfer time
 ■ The first transfer time can be reduced 

through a decrease in the headway of 
the departing mode, assuming there is 

adequate capacity so that passengers do 
not have to wait for the next vehicle.

 ■ Time in the feeder vehicle can be reduced 
through shorter trips to trunk, i.e. higher 
trunk coverage, or limited priority above 
general traffic, e.g. queue jump (Chitauka 
& Vanderschuren 2014) or pre-emptive 
signal activation.

 ■ The second transfer time can be reduced 
through:

 ■ Reduced walking time between 
feeder and main modes brought about 
through infrastructure design, and

 ■ A decrease in the headway of the 
departing mode, again assuming there 
is adequate capacity so that passen-
gers do not have to wait for the next 
vehicle.

 ■ In designing an integrated public trans-
port system, there is an opportunity 
in Cape Town to reduce the walking 
distance between arrival and departure 
modes by creating more compact inter-
change facilities. The footprints of Cape 
Town’s interchanges are typically much 
larger than interchanges used by similar 
volumes of people in other developing 
cities (Schalekamp 2007). An example 
is that the furthest minibus taxi bay is 
more than 500 m from the entrance to 
the Bellville Station, before encountering 
stairs and access control to reach a rail 
platform.

 ■ Vertical integration between modes are 
virtually non-existent with only some of 
the most recently constructed stations 
offering some form of grade separation.

 ■ Transfer to minibus taxi vehicles has the 
added disadvantage that vehicles typically 
only depart when a minimum occupancy 
rate has been reached. This often leads to 
inordinately long transfer times on lower 
frequented routes.

walking time
 ■ Walking speed cannot be changed as 

it is a characteristic of the community. 
However, walking time would probably 
improve marginally with increased fit-
ness levels, as well as smooth and clean 
walkways.

 ■ Replacing walking with cycling trips 
would contribute significantly to a sav-
ing in current walking time, and could 
even replace short vehicle trips. At a 
speed of three to four times that of walk-
ing, this could substantially reduce the 
time to first access public transport. In 
some cases cycling could even replace 
the need for a feeder trip, especially 
where a relatively long walk and short 
feeder trips are required to access trunk 
services. Promoting a greater usage of 

cycling, however, requires the provision 
of adequate storage facilities at trunk sta-
tions, as well as the ability to take bicycles 
onto trains and buses.

 ■ Ingress walking distance can be 
reduced by increasing coverage of the 
feeder system (short-term strategy), or 
by increasing the land use density rela-
tive to the feeder or trunk access points 
(longer-term strategy). Not only does the 
former increase the overall cost of the 
transport system, but the latter approach 
also eliminates much of the lower speed 
components of the trip, hence resulting in 
a greater proportion of the trip at higher 
speed.

 ■ Egress walking distances can be reduced 
through higher density of end use desti-
nations in closer proximity to the trunk 
stations.

dIScuSSIoN
An opportunity presents itself while plan-
ning to invest billions of rand on improving 
public transport systems in South Africa 
over the next decade or two. The focus of 
improvement should arguably fall primar-
ily on travel time improvements, as this 
is affected by the capital programme. 
Operational quality improvements could be 
added to the system in a variety of ways in 
future.

Both the absolute and relative travel time 
of public transport, when compared to the 
private car, must be drastically reduced in 
Cape Town. Reducing the absolute travel 
time would add social benefits, by giving 
individuals more time for other priorities 
like family, leisure and further education. 
Reducing it relative to the car would positive-
ly influence asymmetrical churn (Chatterjee 
2001; Del Mistro & Behrens 2006) in favour 
of public transport, eventually achieving 
a sustained shift from private car towards 
more efficient public transport modes.

In the distribution of travel time ratios 
for individual O-D pairs in a city, with an 
average of 1.5, there would be values below 
1.0 (faster than car) while others could far 
exceed 2. A particular reduction in the aver-
age ratio could be achieved through small 
improvement for large passenger volumes, 
or large improvements for small passenger 
numbers. Strategies to attract choice pas-
sengers to public transport would probably 
focus on improvements at the margin of 1.5, 
while social objectives could drive a reduc-
tion in ratios that exceed 2.0.

Capital improvements must certainly 
focus on the right of way, and achieving high 
in-vehicle speeds within the appropriate tech-
nology. However, it is as important to reduce 
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the transfer time in a multi-modal system by 
appropriate design of transfer facilities. At 
facilities where large volumes of passengers 
transfer, the vertical separation of modes 
should always be considered. The higher 
implementation cost can be offset by the value 
of both the cumulative time savings, as well as 
higher land development potential.
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