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ICCT projects global transport CO2e emissions to grow 
significantly to 2050 driven largely by emerging economies

Estimated transport 
CO2e growth under 
adopted policies
2020: 12 Gt/year 
2050: 21 Gt/year

2020: Africa is the 7th
largest GHG contributor

2050: Africa is expect to 
become the 4th largest 
contributor if no actions 
are taken. 



African cities are struggling with high levels 
of air pollution

WHO 2020 guidelines: annual average concentration of PM2.5 should not exceed 5 
µg/m3, while 24-hour average exposures should not exceed 15 µg/m3 more than 3 - 4 
days per year. https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



• Emissions measurements 
has shown a significant gap 
between standards and real-
world performance 

• NOx emissions for Euro 
IV and V technology is 
on par with Euro III, 
despite more than 60% 
expected reductions 
required by the 
standards.

• Only Euro VI technology 
achieved the required 
NOx reductions

Diesel bus pollutant emissions



Alternative technologies: Soot free and zero emissions
Minimum Euro VI Technologies, or BEBs

Diesel Biogas Natural GasHybrid



Diesel technology evolution according to emission 
standards
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Aftertreatment emissions control
• Diesel oxidation catalyst (DOC)

• CO (90%), HC (70%)
• SOF, a component of PM (10-30%)

• Selective catalytic reduction (SCR)
• NOx (85-95%)

• Diesel particulate filter (DPF)
• PM (98 % reduction efficiency)
• PN (99 %)
• BC (99 %)



Compressed natural gas (CNG) buses

§ CNG buses operate with natural gas, either fossil or 
biogas

§ Conventional pollutant emissions depend on standard 
(Euro IV, V, or VI)
§ High particulate number (PN) emissions

§ Greenhouse gas emissions at the tailpipe are 5-15% 
lower than diesel

§ It does require infrastructure changes, including 
storage, compression and refill stations. 

§ Biogas offers best GHG reductions. 
§ Biogas requires upgrading system for use in vehicles
§ Third party conversions (e.g., DDF) are not 

recommended due to likely increase CH4 leaks and 
tailpipe emissions

Emissions in g/km

Euro VI CNG

Euro IV CNG



Battery electric buses (BEB)
• BEB is a reality:

• 16,000 in Shenzhen China
• 5000 in Europe
• 1900 in California
• 2000 in Chile and Colombia

• Zero tailpipe emissions
• GHG emissions depends on electric 

network carbon intensity
• Infrastructure investment is required
• Route selection for successful BEB 

adoption is critical. 



Soot-free case study for 
National level transition

Benefits of transitioning to Euro 
IV and VI in Nigeria



Nigeria vehicle market

Nigeria’s vehicle 
stock is estimated at 
10.5 million vehicles

Nigeria’s vehicle 
stock is expected to 
grow between 3.0% 
and 5.5% annually 



Emission reduction scenarios

• Baseline: No vehicle emission standards and fuels at 
3000 ppm diesel and 1000 ppm for gasoline

• Euro 4/IV and S 50 ppm max by 2021– New and used 
imports. As signed by ECOWAS in Feb 2020 

• Euro 6/VI and S 10 ppm max by 2025



Emission benefits
The introduction of Euro 4/IV emission 
standards for new and used vehicles in 
2021 would reduce emissions of 
PM2.5, BC, and NOx by 80%–90% 
compared with the Baseline scenario in 
2050, with the exception of NOx from 
diesel vehicles (~50%).

Diesel NOx emissions: In the Euro 4/IV 
scenario, diesel NOx emissions are 
greater in 2050 than in 2019, whereas 
in the Euro 6/VI scenario, diesel NOx 
emissions are one quarter of 2019 
levels in 2050



Estimated technology costs for new vehicles by 
emission standard

Health costs >> Diesel emission control costs > Gasoline emission control costs 



Social cost of vehicle emissions in Nigeria, 
2020–2050

Health costs >> Diesel emission control costs > Gasoline emission control costs 



Paying for emission control technology in vehicles 
is always cheaper than paying for human health



Soot-free case study for 
National level transition

Benefits of transitioning to Euro 
IV and VI in South Africa



Preliminary assumptions of Euro VI transition

Scenario Description
Adopted: Euro II as baseline Policies adopted by December 2020

Expanded world-class:
Euro VI in 2025

South Africa will implement Euro VI-equivalent 
standards in 2025

Expanded world-class and accelerated fleet 
renewal:
Euro VI in 2025 + renewal 

Accelerated fleet renewal policies are added to the 
expanded world-class scenario, resulting in 100% of in-
use HDVs meeting Euro VI equivalents and next-
generation standards 16 years

Next-generation standards:
Euro VI in 2025 + Euro VII in 2030

Adding Euro VII in 2030, 5 years after adoption in Europe

Next-generation and 16-year accelerated fleet 
renewal:
Euro VI in 2025 + Euro VII in 2030+ renewal

Adding Euro VII in 2030, 5 years after adoption in Europe



Environmental avoided emissions

• HDV exhaust NOx emissions in 
2040 compared with baseline 
policies are projected to be 240 
thousand tonnes (76% 
reduction) in the Euro VI by 
2025 scenario

• HDV exhaust BC emissions in 
2040 compared with baseline 
policies are projected to be 7.1 
thousand tonnes (89% 
reduction) in the Euro VI by 
2025 scenario



Avoided deaths and life years

• Cumulative avoided premature 
deaths from 2020 to 2050 
compared with baseline policies 
are projected to be 27,000 in the 
Euro VI by 2025 scenario

• Cumulative avoided disability-
adjusted life years from 2020 to 
2050 compared with baseline 
policies are projected to be 
733,000 in the Euro VI by 2025 
scenario

The valuation of cumulative avoided health damages attributable to diesel HDV emissions 
from 2020 to 2050 compared with adopted policies are projected to be USD$23 billion



Conclusions

• Vehicle emissions in African countries are likely to increase in 
line with growing motorization and freight activity

• Euro 4/IV and 50 ppm sulfur fuels should only be an 
intermediate step on the path to Euro 6/VI standards and 10 
ppm sulfur fuels

• We recommend a transition to Euro VI and 10 ppm sulfur 
fuels by 2025

• We also recommend including these actions in your country’s 
Nationally Determined Contribution


