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THE FUEL LEVY
The South African fuel levy is used to 
fund government’s general expenditure 
programmes, including the construc-
tion and maintenance of roads and 
the support of public transport. Yet, 
the continuing reliance on the fuel 
levy to generate sufficient income is 
questioned, due to a decrease in the 
average amount of fuel sold per vehicle 
per annum. This in turn is due to tech-
nological trends which include more 
fuel-efficient vehicles, the introduction 
of electric and hybrid vehicles and al-
ternative fuels, as well as societal trends 
which include working from home and 
Internet shopping. These problems 
around the fuel levy are not unique 
to South Africa. Various countries 
(America, the European nations, New 
Zealand and Australia) are also experi-
encing a decline in the amount of funds 
that the road-user charge can generate. 
However, these countries are actively 
engaged in looking at alternative means 
of road financing.

The full research paper presented 
at the Southern African Transport 
Conference in July this year aimed to 
identify, explore and test a viable and 

operationally feasible alternative that ad-
dresses many of the problems associated 
with the current South African fuel levy.

It was found, through a qualitative 
analysis of alternative transportation 
financing sources, that governments 
around the world use a combination of 
traditional methods to collect funds for 
the construction and maintenance of 
transportation infrastructure. These 
include, but are not limited to, fuel 
taxes, vehicle registration fees, tolls, 
bonds and general fund expenditure 
through income taxes. Furthermore, 
over the past couple of years many gov-
ernments have been experimenting with 
non-traditional methods which include 
debt financing instruments, credit as-
sistance, public-private-partnerships, 
emissions fees, and congestion and 
cordon pricing. Except for conges-
tion pricing, the problem with the 
above-mentioned methods is that they 
stimulate bad travel habits, and do not 
address the problems associated with 
the fuel levy. They only deliver small 
contributions to revenue funds, and as 
a tax they are not really a good notion, 
as the purpose of a tax is to change bad 
behaviour to good behaviour. 
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A PROPOSED NEW APPROACH
The research on which this article is 
based subsequently identified a new, 
innovative approach, named Kilometre-
Based Road User Charges (KBRUC), as 
a potentially viable alternative in South 
Africa. The system, which is being 
piloted in America and Europe, charges 
vehicles directly for each kilometre 
driven. This method is deemed to be 
the best solution to the problems associ-
ated with the fuel levy, as it will not be 
influenced by technological and societal 
trends, is not dependent on fuel sales, 
can be a progressive tax, can generate 
more income to keep up with road con-
struction and maintenance cost, and 
taxes for actual road use. Furthermore, 
it can supplement and even in the future 
replace the fuel levy to provide suffi-
cient income. It is a policy-sensitive al-
ternative whereby, if the tax is changed, 
it impacts on road users’ behaviour. It 
is, in theory at least, relatively easy to 
implement, and can inform road users 
of costs through an itemised road-user-
charge monthly bill. 

The concept of the KBRUC system 
was explored through a review of interna-
tional research and pilot projects, and it 
was found that this financing mechanism 
can have many configurations, but must 
incorporate at least the following 11 key 
technical components: 
1. The purpose of the implementation
2. Which vehicles and 

users to be charged
3. Technological devices for meas-

uring kilometres travelled
4. Communication of the 

vehicle travel data

1.  Vehicle’s on-board GPS-
enabled unit determines 
location using satellite 
GPS signal.

2.  Vehicle’s location data 
is transmitted via GSM 
through the cellular network 
to the third party server.

3.  Vehicle’s location data 
is downloaded to back-
end system for billing 
calculations.

4.  Vehicle owner receives 
invoice by mail or other 
method of communication 
for kilometres driven.
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Stellenbosch University Account number 000001
Private Bag X1 Reference number 000001
Matieland
7602

Tel: +27 21 808 2879
Fax: +27 21 808 3406

Name Participant  1 E‐mail: javrens@sun.ac.za
Address Bosman Street Correspondence: Researcher
Suburb Stellenbosch Private Bag X1
Postal code Private Bag X1, Matieland 7602, South Africa Matieland, 7602

Web address: www.sun.ac.za

Account summary as at 2015/11/30 Due date 2015/12/28
For vehicle: CY 123456
Previous account balance ‐R                         

Less payments ‐R                         
(a) ‐R                          ‐R                         

Current amount due (b) 2015/12/28 31.03R                    
Total (a) + (b) 31.03R                    

Total (a) + (b) above 31.03R                    

Total liability 31.03R                    

Travelling information

Distance travelled (km) 332.64 Number of trips 31
Time spend travelling 9:39:56
Ave speed (km/h) 37.36

Travelling cost

Vehicle running cost 359.25R                    Fuel cost 222.55R           
Vehicle fixed cost 934.71R                   
Total vehicle cost 1 293.96R               

Please note:
(1) Billed for use of National, Provincial and Municipal Roads
(2) Billed according to distance travelled
(3) Billed according to time of day travelled
(4) Interest will be charged on all amounts still outstanding after due date
(5) You may not withhold payment, even if you have submitted a query concerning this payment

Pay points: Stellenbosch University cash offices or the vendors below
ABSA Bank PayCity Checkers SPAR
Shoprite WOOLWORTHS Pick n Pay Post Office

Page 2 of 2
Account details as at 2015/11/30 Account number 000001

Charge ‐ Period 2015/11/11 to 2015/11/19 8

332.6365996 km x 0.231 76.84R                    

Fuel levy rebate ‐ Period 2015/11/11 to 2015/11/19 8

17.96237638 litres* x 2.55 ‐45.80R                   

31.03R                    

* Kia Rio, 2015 model, uses on average 5.4 litres per 100 kilometres = 0.054 litre per kilometre
   0.054 litre x 332.6366 kilometres = 17.9623764 litres

Road User Charge Invoice

Figure 1: Proposed Kilometre-Based Road User Charge system configuration for South Africa

Figure 2: Proposed Kilometre-Based Road User Charge invoice
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5. The type of road to be charged
6. The time of day that will be charged
7. How much should be charged 
8.  Invoice billing 
9. Enforcement of the system 
10.  Protection of privacy 
11. Value-added services. 
A proposed KBRUC system configura-
tion for South Africa (see Figure 1) was 
tested using one vehicle, in a small-scale 
proof-of-concept study in 2015, com-
prising selected key technical compo-
nents. The configuration was designed 
to charge all self-propelled vehicles for 
the infrastructure cost they incurred on 
the road system. A removable GPS unit 
with GSM technology was fitted to the 
vehicle, and tracking was undertaken for 
a period of one week, collecting vehicle 
movement data comprising x- and y-
coordinate pairs on all roads every 30 
seconds throughout the day. The use of 
the system was enforced by assessing the 
vehicle’s odometer reading throughout 
the tracking period. The vehicle move-
ment data was sent to the server of a 
third party vehicle tracking company, 
and reported via their secure web-based 
interface. A back-end system extracted 
various datasets from the web-based 
interface in order to compile a billing 
invoice to be forwarded to the vehicle 
owner. A value-added service was also 
provided by showing information related 
to the vehicle movement which might 
facilitate a change in travel behaviour.

The road use charge for the tracked 
vehicle was calculated at 21.45 cents per 

kilometre by means of dividing the esti-
mated annual maintenance, administra-
tion, street cleaning, street lighting and 
capital cost incurred by the vehicle class 
it belongs to, by the vehicle’s estimated 
annual kilometres travelled. The calcu-
lation assumed a total infrastructure 
and maintenance expenditure of R54.6 
billion (estimated income generated 
from road users in 2015) for all vehicle 
classes and then allocated the cost to 
each vehicle class in terms of the above-
mentioned cost components. Added to 
this calculated road use charge is an op-
erating cost of 5% for the KBRUC system 
to be implemented, resulting in a charge 
of 23.10 cents per kilometre. 

The invoice was compiled with a 
similar look and feel as the municipal ac-
count invoice of the City of Cape Town 
(see Figure 2). The charge owed was calcu-
lated by multiplying the rate per kilometre 
by the amount of kilometres travelled. 
The invoice also incorporated a rebate for 
the fuel levy already paid. The fuel levy 
rebate was calculated by multiplying the 
average fuel consumption per kilometre 
of the vehicle by the amount of kilometres 
travelled, and the fuel levy rate. The fuel 
levy rebate amount was then subtracted 
from the total charge owed by the par-
ticipant to show the additional road user 
charge owed. Additional information 
relating to travel behaviour and vehicle 
operating cost was included as a value-
added service. The vehicle operating cost 
was calculated by means of the AA rates 
for vehicle usage.

CONCLUSION
The vehicle tracking experiment has 
shown that the suggested configuration 
of the system is operationally feasible 
on a small scale in South Africa. A re-
movable on-board GPS unit with GSM 
technology was acquired from a third-
party tracking company. Installation 
was quick and the service was easy 
to use. Information pertaining to the 
vehicle’s movement was secure and 
only available to the participant and 
researcher via a web-based interface. 
Vehicle travel data was readily available 
in the correct format for analysis, and a 
road user invoice could be constructed 
with ease, charging the vehicle owner 
for the distance travelled at a set rate 
per kilometre. 

Future research is needed to assess 
the operational and technical feasibility 
of a KBRUC system on a larger scale, as 
scaling issues are critical to the imple-
mentation of such a system. Additional 
policy, social and equity concerns also 
still need to be investigated and ad-
dressed. This includes setting fee levels 
properly, as well as understanding road 
users’ responses to the acceptability and 
experience of using such a system. 

The vehicle tracking experiment 

has shown that the suggested 

configuration of the system is 

operationally feasible on a small 

scale in South Africa.


