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Annual average PM levels of African 

cities are well above WHO 

Guideline 

= 20ug/m3 WHO PM10 Annual Air Quality Guideline 

WHO, 2012 



Particulates (PM): 

cardiopulmonary disease, lung 

cancer (9% of deaths), deaths 

in young children with 

respiratory infections, asthma 

and bronchitis. A 0.5% increase 

in mortality per 10 μg/m3 of PM 

 
Source: Cohen, et al, 2004 

Adoption of Euro 6/VI vehicles 
and 10 ppm fuels by 2030 
expected to save 4.4 million 
years of life cumulatively in 
Africa  



Transport is main source of PM in cities 

Main Sources of PM in Nairobi 







The Challenge 

 

→ Small particulates (PM10 or PM2.5) 
estimated to cause over 3.7 million 
premature deaths per year worldwide; 

 

→ In 2012, diesel PM was officially 
classified as carcinogenic (WHO); 

 

→ The smaller part of PM is black carbon 
(BC), now believed the second most 
important climate pollutant; 

 

→ Vehicular emissions, esp diesel 
vehicles, are responsible for 50-80% 
of the PM/ BC pollution in cities 

 

→ Exposure highest 300 - 500 meters 
from roadway 

Urban buses account for 
25% of BC emissions from all 
passenger and commercial 
goods transport 



BETTER COMBUSTION 

CLEANER FUEL 

TAILPIPE EMISSION CONTROLS 

SOLVING THE DIESEL POLLUTION PROBLEM 

REQUIRES A SYSTEMS APPROACH 

Fuels & Vehicles: A Systems Approach 

NOx, PM, HC, 
SO2, CO2 

NOx, PM, 

HC, SO2, CO2 

Fuel quality: 50 ppm or below sulfur in fuels 
Vehicle emission standards: Euro 4/IV and above 





Diesel Sulphur  
2005 and 2016 

• 13 countries at 50 ppm & below  
• More countries have lowered sulphur 

levels  
• More cities at 50 ppm 



 

 
Progress in Lowering Sulphur in Diesel in 

Africa 

 

Planned 2017 

2002 

2016 



500 ppm, 50 
ppm critical 
vehicle 
technology 
breakpoints for 
catalysts and 
filters 

Low Sulphur Fuels reduce PM directly, open door to emission 

controls and advanced technology 

Diesel 
oxidation 
catalyst 

Diesel 
particle filter 
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Stringent vehicle emission standards can reduce 

pollution by over 85% 

 Cleaire Advanced Emission Controls LLC 



Systems Approach: Canadian Vehicles and 

Fuel Quality Regulation 

Air Pollutants 

 

Air Pollutants  

 

Air Pollutants 

Phase 2 

Air Pollutants  

Air Pollutants 

 

GHGs 

2011-16  

Air Pollutants  

 

HDV 

GHGs  

2014-18 

 

HDV On-

Board 

Diagnostic 
GHGs       

2017-25 

 

Air pollutants & 

IMO Carbon 

Standard 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 … 

Air 

pollutants 

Coal-Fired GHG 

Electricity 

 

Renewable 

Fuels 

Sulphur in 

Gasoline (1999, 

2003, 2009) 

Proposed Regulations 

Renewable 

Fuels (2 and 

5% exemp.) 

Sulphur in Diesel 

Fuel (2002, 2005, 

2006, 2012) 
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• The Supreme Court approved a charge on 
light commercial vehicles and large trucks 
entering Delhi improve pollution and chronic 
traffic in the city 

• New Delhi is a city of 17 million, ranked as 
having the world's worst air quality by the 
World Health Organization 

• Extra charge is US$11 on light commercial 
vehicles and US$20 on large trucks  

• Oil tankers, passenger buses, ambulances 
and trucks carrying some foodstuffs will not 
pay  

• An estimated 52,000 commercial vehicles 
enter the city daily, and only at night  

• Proposing banning diesel vehicles older than 
10 years, not implemented 

• Delhi is expected to have the world's highest 
number of premature deaths due to air 
pollution by 2025 with nearly 32,000 
fatalities 

New Delhi 



Paris drives old cars off its streets 
Life | Fri Jul 1, 2016 8:33am  

Paris banned old, exhaust-belching cars from its streets on Friday in a war on 
air pollution that environmentalists hope will also drive dirty vehicles from 
the centers of other European cities. 
 
Air pollution, in large part caused by fine particulate fuel emissions, kills 
48,000 people each year in France, some 400,000 in Europe. 
 
Any car registered before Jan. 1, 1997, will be barred from the city's streets 
from Monday to Friday, from 8 a.m. to 8 p.m. 
 
Paris Mayor Anne Hidalgo says the ban could be extended in 2020 to all 
combustion-engine cars more than nine years old. 
 
Norway is planning to ban petrol- and diesel-fueled cars from 2025 
Every year, around 23,500 Britons die prematurely from inhaling NOx 
emissions such as nitrogen dioxide (NO2) particles, emitted by diesel 
engines. Another 29,000 die from inhaling sooty particulate matter, from 
both diesel and petrol engines 
 
New Delhi: Deliveries at night only; charged US$11 on light commercial 
vehicles and US$20 on large trucks; Proposing banning diesel vehicles older 
than 10 years; expected to have the world's highest number of premature 
deaths due to air pollution by 2025 with nearly 32,000 fatalities 



EU Diesel Fuel Standards 

Year  Standard  Specification  

1994 Euro 1  Maximum sulphur limit of 0.2% (wt.) = 2,000 ppm for 

all gas oils, including diesel fuel.  

Minimum cetane number was 49.  

1996 Euro 2  A maximum sulphur limit of 0.05% (wt.) = 500 ppm 

for diesel fuel. 

2000 Euro 3  A maximum sulphur limit of 0.035% (wt.) = 350 ppm 

and cetane number of 51 for diesel fuel. 

2005 Euro 4  A maximum sulphur limit of 0.005% (wt.) = 50 ppm 

for diesel fuel. “Sulphur-free” 10 ppm sulphur diesel 

fuel must be available for highway vehicles. 

2009 Euro 5  A maximum sulphur limit of 0.001% (wt.) = 10 ppm 

(“sulphur-free”) for diesel fuel for highway and 

nonroad vehicles 



Progress in PM reductions in 

Europe 2000 - 2020 



Support to West Africa/ECOWAS 

 No country has low sulphur fuels – 50 
ppm even at city level in ECOWAS 
region 

 

 Nigeria has Euro 2 vehicle emission 
standards  

 

 Collaborating with the Economic 
Community of West African States 
(ECOWAS)  

 

 Regional workshop held in May 2015 
with 11 countries participating 

 

 Participants called for political will by 
all member states to adopt to low 
sulphur fuels with ECOWAS to lead 
fuel harmonization process 



Follow-up Sub-regional workshop 

• A follow up sub-regional for Nigeria and neighboring countries was 
held in June 2016 

 

• Participants recommended actions at regional level and national 
level:  
– Technical meetings to develop a regional strategy  

– Regional cooperation, collaboration and information sharing 

– Importation of 50 ppm diesel  

– Refinery upgrading  

 



High Level Ministers Meeting  

• Sub-regional Ministerial follow up meeting held 1 
December 2016 

• The high level ministerial meeting was hosted by 
the Nigeria Federal Minister of Environment Hon. 
Mrs. Amina L. Mohamed 

• Nigeria, Ghana, Togo, Benin and Cote d’Ivoire 
recommended the introduction of low sulphur 
diesel – 50 ppm diesel fuel standards by 1 July 
2017 

• Refineries would be granted waivers to upgrade 
their facilities to produce low sulphur fuels by 
2020.  



Follow-up National Level 

• Ghana already held a 
national workshop on 31 
Oct-1 November and 50 
ppm diesel and petrol to 
be adopted 1 April 2017 

 

• Nigeria already revised 
their fuel standards to 50 
ppm diesel and 150 ppm 
petrol to be effected 1 
July 2017, national 
workshop planned to 
publicize the standards 

 

• Planning national events 
in Togo, Benin and Mali  



Share the Road (StR) 

Global Fuel Economy 
Initiative (GFEI)  

Partnership for Clean Fuels and 
Vehicles (PCFV) 

Climate and Clean Air Coalition 

(CCAC) 

Electric Mobility  

Heavy Duty Diesel Initiative 

UN Environment Transport Programmes 



Next steps to sustainable transport 

Cleaner fuels and matching vehicle emission 
standards (Euro 4) 

Clean soot free buses esp for BRT  (Euro IV and 
above) 

Cleaner and fuel economy vehicles 

NMT policies and infrastructure  



www.unep.org/transport 

http://ccacoalition.org/en/initiatives/diesel 

 

Email:  jane.akumu@unep.org 
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