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Worldwide direct anthropogenic CO, emissions J Increasing share of HDV in worldwide GHG emissions

Introduction

COZ2emissions from transpodector at around 18% globally
Road freight contributes to about 5%
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A Globally, 18% of the CO2 emissions are allocated to the transport 8datoal share evehigher in USA (26%) and EU (24%).
A Expected growth of global transport emissions is pushing regulators to focus also on CO2 targets for road freight
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Tighter criteria pollutant standards expected in all major markets
additionally challenging fuel consumption and €Qission standards
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A Next NQ/PM standards will indirectly tighten CO , limits since lowering pollutants leads to higher fuel consumption
A Not even harmonization of measurement procedures insight
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http://www.nationalflaggen.de/organisationen/flaggengrafiken-europaeische-union-eu.html
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The economic power has essential impact on the fleet emission
standard distributio®Ge r ma ny &vi th addi t i

Europe Germany India _—

Euro |

Euro 0 EUEULO ’ Euro IV

Euro Il
Vehicle population:7 mio. Vehicle populatiord.5 Mio
Vehicle weight >3.5t Vehicle weight >7.5t
Date:2017

Source: ACEA, TREMOVE, Daimler| Date:2017
GDP pecapita  US$ 37,852prp, 2015)

Source: KBA, Daimler

Source: OICA, 2015; SIAM 2015/16
GDP pecapita  US$47,033(ppp, 2015)

GDP pecapita  US$1806 (ppp, 2015)
A Currently air quality in Europe is determined by Euro V / EEV standard. Euro VI still plays a minor role.

A Germany is the only European country with substantial stimulation for Euro VI (highway toll !)
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Euro VI requires by far the most compieshnologyd Some
manufacturer with and some without EGR

Development of technologies to reach exhaust gas emission limitsd example PM and NQ
Intake air ___
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A Only with costly measures in engine andaftertreatment systems Euro VI can befulfilled
A Decisive part in cost calculation is still the price of Adblue
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Euro VMCommercial Vehicles have been designed to reduce NOXx
and PM10, PM 2.5 under real life conditions

Euro V vs. Euro VI commercial vehicles More than just two limits d¥Q and PM
- technical issues which are usually not known:

Legal limits significantly undercut by Euro VI under real life

conditions Durability procedures
- 700.000km (Euro V: 500.000km)

Onboard Diagnosis
- SCR (inducement measures)

Off Cycle Emissions (NTE limit)
- CFFactor (WHSC): 1.5

Particle Measurement Procedure Validation
- 1sttime appliedtotakle with numberof particulates

World Heavy Duty Cycle (WHDC)
- First worldwide harmonized testycle mainly driven by Daimler
- Test cycle applied to Euro VI standard (with significant cold start)

In Service Conformity (PEMS)

- Checking customer vehicles for emissions conformity with portable
measurement systems

* source ICCT Report March 2015

A Today a truck can be operated on a NOsemission level below man
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