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Purpose of the research

• The project is about:

1. Research an equitable road user charge based on road use, vehicle type and 
location

2. Explore user feedback, opinion, feelings about the road user charge, user 
behaviour

3. Insight in technology, institutions and trends.

And

•

• Establish capacity in South Africa, Southern Africa and Developing Countries in road user 
charging
Avoid digital colonisers of public data



Why



Efficacy of our fuel-based 
levies…

Is this trusted cost recovery method becoming 
inefficient?

• Generating less income per vehicle per annum 

per litre of fuel used / sold
• Year 2000 = 100
• Roughly 1.1% decrease per year (inflation could decrease this further by 5%)
• This graph does not even take into account the other fuel levies such as the Road Accident Fund
• PS: Note that fuel efficiency is still dwarfed by inflation and specifically transport construction inflation
• PS2: Still a growth in traffic of between 2 – 4 % in SA

• TRENDS:

• Technology: 1) Improved vehicle fuel efficiency
2) Introduction of electric and hybrid vehicles

• Socio-demographics: 1) People buying less cars
2) Shared ownership /rideshare
3) Social consciousness - alternative fuels /less travel

• Policy: 1) Government under pressure to only charge for use
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Not only us



Solution



Road funding reform



Public information





South Africa Road Funding Policy



Elements of road funding

• Important and common elements of such a road funding 
framework:
1. Long term planning by National Government for new road funding 

framework

2. Distance based road user charges, congestion charges and environmental 
charges based on use

3. Public opinion and understanding / acceptance



What are we doing?



Distance-based road user charge

The concept is really very simple …

• Use new technology (GPS and smartphones)
• to track different vehicle types
• in order to charge for actual road use

• based on distance travelled, vehicle type, weight of vehicle, 

time of day, location.

• Create road user invoices:
1. To illustrate your road use

• Time of day,
• Location
• Vehicle type

• Use variable fares
• per vehicle / road / time of day

2. Accident Charge that consider additional
• Driving behaviour



How do we determine the charge?

 Road user charge is a function of:
• Weight of vehicle
• Type of Road - classification
• Time of day
• Location: Metro – Urban – Rural: Congestion

• Formula:
• Charge (cents per km) =

• Base fee +
• Weight fee
• Time of day
• Road type
• Location

• Monthly invoice =

• Base fee + Charge (c / km) x distance (km’s)

HDM will be used to 
determine this cost 
(Pavement, Congestion, 
Environment, Accident)



Significant hard and software issues …

• We need to combine the infrastructure with additional data





Distance-based road user charging

 Results so far:
 We can get technology working

• Testing various devices

 We can extract accurate data:

• Data from GPS is very accurate (depend on service provider)

 We can calculate a road user invoice based

• Even differentiate per time of day

• Level of congestion

• Toll roads



Some of our results



2. Testing Data: Findings (1)

1. Testing data
• Two service providers:

• AFSOL
• Cartrack

• Results:
• CarTrack

• Good Quality – Road name attribute helps a lot
• Very good Map Functionality
• Benefit is we have separate trips
• They have user interface that we can use – user will be able to see their own trips

• Afsol:
• Data can be matched
• Need separate trips
• Still exploring Map Functionality
• Big benefit is that already have a good source of data – we can get going



2. Testing Data: Examples (1)

CarTrack data



AFSOL data

2. Testing Data: Examples (2)





Afsol



Some data issues



Some data issues

For road user charging you need close collaboration between local, regional and 
national road authorities …



Some results of what is possible… other benefits …



Distance-based road user charging

 Pilot results
 We can recover the true road user cost

• Even from fuel efficient, electric and hybrid vehicles

 May result in a change in travel behaviour if users know their travel cost
• We show them their road usage cost per month

• Also travelling statistics such as time, speeding, etc.

People may understand better what they pay for…

 A lot of other benefits
• Origin and destination data

• Household surveys

• Dynamic travel data



Technical

 Staff:
 Luciano Marshall – M student

• Road User Charging Experiment

 Helvi Petrus
• HDM – Road user cost

 Megan Bruwer (Civil Engineering, University of Stellenbosch)
• Floating Car data

 Missing:
• GIS experts

• Website designer

• Database experts
• Stephan Krygsman taking care of the these task

 External advisors
• Bert van Wee (Delft University of Technology, Road Funding Policy – The Netherlands)

• Tom De Jong (Utrecht – Spatial Data)

The End


