
The South African Petroleum Industry Association (SAPIA) was 
formed in 1994 to represent the common interests of the petroleum 
refining and marketing industry in South Africa and now has 7 
members: BP Southern Africa, Chevron South Africa, Engen 
Petroleum, PetroSA, Sasol, Shell South Africa and Total South 
Africa. 

SAPIA’s role is to:

• promote an understanding of the industry’s contribution to economic and 
social progress with all stakeholders,

• represent the industry in national and international forums,
• be a source of  information on the Industry as a whole,
• encourage co-operation between members on matters of mutual and/or 

public concern without inhibiting competition (eg. health, safety and 
environment).



Background
• Cleaner Fuels in South Africa the process started in 1986
• Lead levels in petrol were reduced from 0.836 gPb/l to 0.60 gPb/l

and then to 0.40 gPb/l before lead was finally banned in January 
2006

• Sulphur levels in petrol and diesel have also been reduced. 
• Diesel sulphur was reduced from

5 500ppm to 3 000ppm in 2001 and
further reduced to  500ppm in 2006,
with a niche grade of 50ppm introduced

• Sulphur level of unleaded petrol (ULP) 
was reduced from 1 500ppm to 500ppm
in 2006



Background
• Monitoring data is not available to confirm that 

the elimination of lead in petrol and the reduction 
of sulphur in diesel and petrol has directly lead 
to an improvement in urban air quality

• These fuels have enabled the introduction  of 
vehicle technology that will reduce harmful 
vehicle emissions. 

• All new vehicle models were required to be fitted 
with catalytic converters from January 2006 and 

• all new vehicles from January 2008

• This allowed new vehicles to meet a Euro 2 
vehicle emission standard 



– Introduced in the USA and Japan in the 1960s
– Regulated emissions

• Spark ignition vehicles using petrol (or similar fuels): 
NOx, hydrocarbons & CO

• Compression ignition vehicles using diesel (or similar 
fuels): particulates, hydrocarbons, CO & NOx

– These emissions are measured in units of mass 
per vehicle distance travelled - g/km 

– Emission standards prescribe limits for exhaust 
components, test conditions and procedures  

Vehicle emission standards?



International Experiences

In Europe, petrol vehicle technology developments were 
driven by significant step changes in emissions 
legislation
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emissions of CO, HC and 
NOx were achieved by the 
introduction of Euro 2 
emission standards, together 
with the enabling fuels.



International Experiences

The reduction in PM, HC and NOx emissions in diesel 
vehicles
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Impact of cleaner fuels on the 
environment

•Fuel quality changes and engine 
technology changes need to be co-
ordinated
•The effects of fuel quality changes in 
isolation of changes to vehicles are 
relatively small compared with reductions 
achievable from changes to engine 
technology. 
•The real benefits of fuel quality changes 
are achieved when they are used to 
enable improved vehicle technology.



Impact of cleaner fuels on the 
environment

Apart from technical solutions, other aspects are equally 
important, such as:
• traffic management schemes
• improvement in public transport and
• the introduction of Inspection and Maintenance (I&M) 
schemes 

- emission conformance as the vehicles ages
- catalytic converters removed from vehicles                     
- mandatory emission testing as part of road-worthy

•DEAT are developing 
black smoke testing by-law



More recent emissions drivers

•Carbon dioxide (CO2) has now become Europe’s main emissions 
driver – a move from a local to global perspective 

•Changes to fuel specifications must also be considered on a 
full life-cycle basis

•The energy used by a refinery to process fuel generates 
significant quantities of CO2

•The benefits of the use of “cleaner fuels" may be offset by the 
higher energy requirements to produce them

•Offset the merits of a localised (refinery) discharge of a 
global pollutant versus the many mobile emissions of both 
local and global pollutants.



The big culprit – CO2

• Carbon Dioxide (CO2) is the 
benchmark greenhouse gas, and is 
a normal by-product of the 
combustion of hydrocarbon fuels.  
•Motor vehicles, electricity 
generation, the petrochemical, steel 
and dairy industries are typically the 
main sources of CO2.  
•Vehicle emissions contribute to 
other greenhouse gasses.  
•The generation of CO2 is a direct 
function of fuel consumption.
•DEAT have studied the long term 
impacts of CO2 & RSA mitigation 
plans  
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The long term climate change 
challenge



Cabinet consider carbon tax 
following G8 summit Jul 2008

It was proposed that tax 
would be R19/t of CO2 

emitted, relatively modest 
compared to EU

Cabinet mandates 
National treasury to 

investigate the possible 
imposition of a tax on CO2 

We will be looking at ways 
to increase the price on 

carbon through escalating 
CO2 tax

Treasury to probe CO2 
cap and trade 
mechanisms



What would this mean 
for a typical vehicle?

1.26kg/kmCO2 emitted

0.343kg/kmCarbon used

85%%Fuel carbon content

0.85kg/litreFuel density

0.475l/kmAverage

47.5l/100kmAverage

30l/100km
Fuel consumption 

downhill

65l/100kmFuel consumption uphill

Emissions from HD trucks:



What is this worth in tax?

57,305
ZARValue of annual 

emissions

5,210
EuroValue of annual 

emissions

11
ZAR / Euro

ROE

23
Euro

Value of 1t CO2

227
tpa

CO2 emitted

226,504
kg pa

CO2 emitted

300
n pa

No of trips 

755
kg per trip

CO2 emitted

600
km

Round trip distance

Emissions per Delivery:



So what can practically be done
in the near term?
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• Driver training
• Fuel efficiency awareness
• Trip planning to minimise distance travelled 
• Elimination of part loads
• Traffic controls to ease traffic flow 

Operations & Planning



• Measurement of fuel efficiency
• Measurement of emissions
• Injector maintenance
• Optimised maintenance routines

Maintenance



• Use of biodiesel can to reduce well-to-wheels CO2 emissions  
• Biodiesel can be used as a neat fuel in modified engines or 

blended at 5% with petroleum diesel in unmodified diesel engines
• Consideration is being given to the blending of higher proportions 

of Biodiesel, particularly for off-road and in closely controlled 
specialised on-road use 

• Biodiesel can reduce CO2 & particulate matter emissions
• It can also improve lubricity of diesel fuel, when blended at low 

levels
• The most significant concerns for the widespread adoption of 

biodiesel is around product quality assurance.  
– de-centralised, small scale production facilities
– manufacture of many small batches of product
– quality assurance is thus difficult to control

Use of biodiesel



• Retrofitting of exhaust management systems
• Selective catalytic reduction technology

Alternate technology

Oxidation 
catalyst

SCR catalyst

Particulate filterUrea tank

Urea SCR

Urea metering valve



• Fleet / Engine replacements
• Engine performance management

• Hybrid diesel-electric engine
• Full-Size Diesel Plug-In Hybrid

Alternate technology



• Switch to LPG/CNG
• Hydrogen fuel cells
• Electric vehicles

Alternate fuels



Process going forward

• Existing fuel specifications will be reviewed 
and future fuel specifications determined 
that will contribute to the overall objective of 
improving urban air quality

• The DEAT will be the lead agent in this 
process and are expected to declare 
vehicles as being “controlled emitters” in 
terms of the Air Quality Act which will enable 
them to determine vehicle emission 
standards

• The DME will then be in a position to set fuel 
specification standards which will enable the 
achievement of the vehicle emission 
standards.


