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1. Introduction 

Globally, transport is one of the major contributors to climate change, accounting for 23% of CO2 

emissions in the energy sector [1]. In South Africa, transport accounts for around 10% of the 

country’s greenhouse gas emissions [2]. Of this, road transport is significantly overrepresented, 

accounting for around 90% of this figure, and of this road freight transport with heavy commercial 

vehicles comprises 21% [3]. The South African government has set a target of 5% greenhouse gas 

emissions reduction from transport by 2050 – a challenging target in a developing economy. With 

an ever-increasing logistics demand, it is crucial that reducing emissions associated with heavy 

commercial vehicles must be tackled. 

 

Of the various technological and logistics interventions which can reduce emissions in road freight 

transport, low rolling resistance or green tyres present a relatively low-barrier-to-entry solution. It 

has been reported that green tyres can improve fuel consumption, and hence reduce greenhouse 

gas emissions, by 4–6% [5]. In road freight transport where fuel accounts for approximately 36% 

of operating costs [6], these savings can have a significant impact on an operator’s bottom line, 

while reducing carbon emissions. 

 

Despite these benefits, the uptake in industry in South Africa has been limited. Possible reasons 

include a distrust of tyre manufacturers’ claims of savings, the limited applicability of green tyres 

to urban logistics and off-road operations, an overemphasis on the capital cost of tyres over the 

impact which tyres have on operating costs through fuel consumption, and the lack of visibility 

that tyre purchasing managers have that tyre choice affects fuel consumption. Evidence-based 

comparative trials, conducted in local conditions, could improve the market penetration of green 

tyres in South Africa, thereby helping to reduce carbon emissions in the sector. 

 

In this work, a one-week trial was carried out to quantify the benefits of ‘green’ (or low rolling 

resistance) versus equivalent conventional ‘black’ tyres. Fuel consumption and CO2 emissions 

were analysed, and a costing exercise was carried out which considered differences in tyre life and 

cost. 
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2. Methodology 

Testing was conducted in October 2019 on the high-speed oval track at Gerotek, West of Pretoria. 

Two identical interlink (B-double) tautliner vehicle combinations were secured for the trials, 

comprising Iveco Stralis 6x4 truck-tractors and Afrit trailers. The “test” vehicle was fitted solely 

with Michelin X Line Energy tyres (the green tyres), and the other “baseline” vehicle was fitted 

solely with Michelin X Multi tyres. All tyres were size 315/80R22.5. Both vehicles were loaded 

with 2 tonne pallets of cement bags to almost the maximum permissible combination mass of 56 

tonnes according to South African regulations. The vehicles are shown in Figure 1. 

 

 
Figure 1: The two test vehicles at Gerotek 

Each vehicle was instrumented with an “SRF Logger” [7], developed at the University of 

Cambridge. The SRF Logger comprises a custom-developed app installed on an Android 

smartphone (Samsung S8 devices were used), and a bluetooth dongle connected to the vehicle 

CAN bus which communicates vehicle CAN to the device. The app combines CAN bus data with 

data from the phone’s internal GPS and accelerometer sensors, as well as internet-derived 

information on local weather, temperature and wind speed. Additional instrumentation included 

infrared tyre temperature sensors directed on one drive axle tyre of each tractor, and a simple sight-

glass based fuel level indicator on each fuel tank. The instrumentation is summarised in Figure 2. 

 

 
Figure 2: Vehicle instrumentation, including SRF Logger and tyre temperature sensor 
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The vehicles were driven by professional drivers on the track simultaneously at 80 km/h using 

cruise control, in four 2-hour intervals per day, over two days. After each 2-hour interval, the 

drivers swapped vehicles to normalise for any driver differences, data was collected from the SRF 

Loggers, fuel levels were recorded manually, fuel was topped up if necessary, and track 

temperature readings were taken. At the end of the first day, all tyres were swapped between the 

two trucks, to normalise for any vehicle differences. The drivers were given resting time between 

each testing interval. 

3. Results 

A summary of the calculated fuel saving benefit of the green tyres is given in  

 

Table 1. Results derived from both CAN bus data and fuel pump measurements are included. These 

results are for a B-double combination, fully laden to close to 56 tonnes, operating at a steady 

highway speed of 80 km/h. Savings of 8–10% were recorded, well above the expected 4–6%. The 

higher savings observed are potentially a result of the 14% lower air density in Pretoria as 

compared to sea level, the high ambient temperatures during testing (>30 °C, during which the 

better heat dissipation characteristics of the green tyres is more pronounced), and the 56 tonne 

combination mass which is relatively high compared to global norms. This observation may 

suggest that lower savings can be expected in cooler, sea-level climates and in countries with a 

lower maximum permissible combination mass. The cost implications and more precise modelling 

of these results will be described in the full paper. 

 

Table 1: Calculated fuel savings of the XLine Energy tyres relative to the XMulti tyres 

 Test Day 1: 24 Oct Test Day 2: 25 Oct 

 Session 

1 

Session 

2 

Session 

3 

Session 

4 

Session 

1 

Session 

2 

Session 

3 

Session 

4 

CAN data 

measurement 
8.0% 9.0% 9.8% 8.1% 8.0% 9.3% 9.3% 9.2% 

Fuel pump 

measurement 
8.7% Sight glass error 10.0% 8.6% 

 

Table 2 shows the recorded increase in tyre temperature relative to the ambient temperature for the 

two tyre ranges. Here it is clear that the green tyres consistently operated at around 5–12 °C cooler 

than the conventional tyres; confirming the lower energy dissipation in the green tyres. 

 

Table 2: Increase in tyre temperature above ambient temperature 

 Thursday 24 Oct Friday 25 Oct 

 Session 

1 

Session 

2 

Session 

3 

Session 

4 

Session 

1 

Session 

2 

Session 

3 

Session 

4 

Ambient   30.0 °C 30.4 °C 30.6 °C 30.7 °C 30.0 °C 30.0 °C 30.0 °C 30.1 °C 

Green Tyre  13.8 °C 20.9 °C 22.1 °C 20.3 °C 17.0 °C 17.7 °C 17.3 °C 15.8 °C 

Black Tyre  25.4 °C 29.9 °C 31.3 °C 29.1 °C 22.2 °C 23.4 °C 22.3 °C 20.8 °C 
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4. Conclusions 

1. Evidence-based trials of low rolling resistance tyres (“green tyres”) were carried out in 

South Africa, using fully laden B-double combinations operated at steady highway speeds 

of 80 km/h. 

2. The green tyres demonstrated an 8–10% reduction in fuel consumption compared to 

conventional tyres under these conditions, indicating significant cost and emissions 

reduction potential for road freight transport in South Africa. 

3. The green tyres were found to operate on average 7.4 °C cooler than the conventional tyres 

during the testing, indicating less energy dissipation. 

4. The full paper will include an analysis of the life cycle cost implications of implementing 

green tyres in road freight operations in South Africa. 
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