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The Context



• 80% less assets

• 80% less mileage

• 80% less CO2

• 80% cheaper rides

We do not want more motorization

For our cities to breathe, we 
need more feeder services



Demand-Responsive Transit user cost (Jokinen, 2011, 2016)

DRT is the policy future if we are serious about curbing 
private car use – e-hailing in it’s current form is not.



Background

This paper attempts to produce a numerical model to the concept 
of “New Generation Services” outlined in the City of Cape Town 
MyCiti Business Plan 2018, or the “Hybrid Model” that has 
entered the current transport planning lexicon in South Africa 
since 2017.

The authors aim to demonstrates a method for how detailed on-
board survey data can be used to shift from the current 
inefficient “load-and-go” operation to a more direct demand-
responsive service.



The Model

The numerical model is a demand and supply model, where the
recommended fleet size is determined from the current
passenger demand in the service network. In developing the
demand and supply model, the data is obtained from onboard
vehicle survey data.

The model calculates total operating cost, revenue and carbon
footprint of the current operations to the optimized and
rationalized operations recommended in the model.



What is Demand-Responsive Transit?

Jokinen et al (2011), “DRT provides a shared transport
service, which adapts dynamically to demand by routing a
fleet of vehicles operating without any fixed routes or
timetables.”

Technologies that “enable the emergence of new types of
services, especially those using smaller vehicles as they are
able to respond to the much more flexible matching of
supply and demand that the new technological capabilities
permit, especially in a collectivised manner, thus reducing
cost.” – MyCiti Business Plan 2018



The Model Environment

A typical scenario for application of this method would be a
demand responsive transit network in an area serving
approximately 50,000 inhabitants, with a demand
responsive supply of an operator with 30 to 100 vehicles
with a seated capacity of 16 riders – and with a catchment
area of 100 square kilometers (10km x 10km).

- Jokinen et al (2011).



Demand Responsive Design Schemes



THE CONCEPTS



What Demand-Responsiveness is not
The term “demand-responsiveness” has been mistakenly
attributed as the cause of a number of negative externalities
for informal transport operators running unsafe operations
or disregarding traffic laws and other regulations.

Demand-responsiveness is merely an approach to
operations using demand intelligence and routing
algorithms .

As an operating method, it should not be associated with
the poor operational management or negative externalities
that manifest in the informal transport sector.



Pilot Project Objectives



MEASURE
Onboard surveys to 
determine existing demand 
and supply trends and 
performance

MODEL
Rationalization of trips 
and redistribution of 
passengers to other trips

MANAGE
Determine Total Demand 
per 15 minute interval 
and calculate vehicle 
requirements

MOVE
Develop normalized 
schedule of vehicles and 
floating capacity in 
zones

Measure. Model. Manage. Move. 



MEASURE



A Transit Mapping & Analytics Software and Service

The Technology: GOMETRO PRO 



Pilot Project Objectives



Sample
Feeder 
Routes

Distance 
5-8km

Stops/km 
0.8-1.0



Sample
Mixed 

Route –
feeder, 
trunk, 

distributor 
all in one



Sample
Line-Haul 
& Mixed 

Route

Distance 
19-25km

Stops/km 
0.2



MODEL



SUPPLY DEM AND FUEL

Levers for a Operational Model

How much supply
is needed to meet
the demand?

What is the demand
and where does it
propagate?

How much work
must the Supplydo 
to meet the demand?



Removing unproductive trips

A key factor to reduce operating kms and asset utilization is by 
reducing the number of unproductive trips that are currently in 
the operations plan. An unproductive trip, with regards to this 
analysis, is defined by a trip that has a value of 5 passengers or 
less per trip.

It is assumed that demand is able to be redistributed to other 
trips taking place before or after the ”cancelled” trip. 



Pilot Project Objectives



Pilot Project Objectives



Pilot Project Objectives



Pilot Project Objectives



MANAGE



From Owner/Operator to Partner/Shareholder



MOVE



Pilot Project Objectives



Pilot Project Objectives



ASSETS DEM AND FUEL

Predictionson RationalizationPlan

58% less
vehicles

All demandservice 
promises can be met

50% less
op. km



Questions worth asking in 2019



Questions worth asking in 2019
• What are practical models for feeder services that include the 

minibus taxi sector? How is that practically delivered?
• Does Gov re-evaluate operating licensing and regulations? Does 

licensing adequately manage supply and service demand?
• What Institutional capacity building should we be investing in?
• What operator capacity building should we be investing in?
• What are practical ways to integrate DRT into IPTN planning?
• Are Cities ready for contracted services with the minibus taxi 

sector for Feeder Services? What form and with what key 
parameters/incentives/ structures?
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