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Missing links in the GHG abatement process: systemic evaluation of

flaws in legislation in transport sector
Dr. H. Pengg, Audi



Problem solving process
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This worked well sometimes...



Ozone layer problem — before and after

Without regulation
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Signal for the global
phase-out of CFC
production and use

The Montreal Protocol has
helped to slow dangerous
climatic changes such as
global warming by reducing
CFCs

Contracting states to the
Montreal Protocol agreed
on a roadmap for the
limitation of HFCs

Ozone hole is
continuing to
heal



Acid rain problem in Europe - before and after
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> The insight of aci‘d rair‘l is ) Worldvs{ide ) Worldwide ) ”GroBfeue'rungsanlager.\verordnung" » Natural regeneration
known since ancient times circulation for a sustainable reduction of sulfur

» Close to galena extensive dioxides and nitrogen oxides > Decrease of sulfur
manufacturers syl 0,

> Local phenomenon damages dIOXIdeS 90/’

> Decrease of nitrogen
oxides 70%



How about the process for climate change?
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Awareness: big problem

\n'o

'Y
-
"“

’

X O
Q

Problem Awareness Modeling Measure Legislation Problem
solved

Time







Modeling & Measures: OK!

Modeling Measure

Time



Reduce CO2 rapidly
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Source: Meinshausen (2009) , Greenhouse-gas emission targets for limiting global warming to 2 °C”; IEA (2015) ,,Key trends in CO2
emissions”; VW (2014) ,,Nachhaltigkeitsbericht” Scope 3 THG Emissions fiir 2013 321 Mio. t CO2



Global Carbon Law (Rockstrom et al)
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Legislation: big problem
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Current CO2 pricing shows a non-efficient pricing system

€/tonCO2
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Climate change costs
i g (Stanford)
_________________________________________________________________ Coal / gas
PP cost parity (DE)

OEM Penalty 2020 1) MOI Biofuels quota av. PP CO2 certificate

OEM: automotive
MOI: mineral oil producer 1) OEM will have to pay penalty if electrification is too slow (,,CO2 gap“ by 2020)
PP: power production

Sources: Stanford 2014; EU 43/20009; Peiffer/Assmann; FQD; certificate stock market



Coal industry (only brown coal) in Germany — 68 Mt per year, could be abated @
50 €/ton

* total CO,-Emissionen in Germany 2016: 909 Mio. t ¥
* CO,-emissions caused by power generation: 306 Mio. t @
» CO,-emissions caused by brown coal: 153 Mio. t )
power generation CO,-emissions total CO,-emissions
brown coal power 17% = brown coal power
- generation

generation

rest of power rest of total CO2-
generation emissions

* brown coal power generation in 2016: 150 TWh 2
* reduction CO,-emissions by substituting brown coal with natural gas: 68 Mio. t CO, ¥
* cost of substitution: 340 Mio. € 0

(1) https://www.umweltbundesamt.de/daten/klima/treibhausgas-emissionen-in-deutschland#textpart-3
(2) https://www.umweltbundesamt.de/publikationen/daten-fakten-zu-braun-steinkohlen

3 brown coal 0,36 kgCO, / kWh | natural gas: 0,20 kgCO, / kWh

() 150 TWh x (((0,36 - 0,20)/0,36) kgCO, / kWh) @)

) 68 Mio. tCO, x 50 €/ t. CO,




Inefficient legislation leads to inefficient implementation

Category

Coal

Cars

emission factor

1 kWh coal =100 kWh wind

1 km electric=0,7 km gasoline
(electricity mix)

e-fuels: 1 km electric=1 km e-gas
(wind energy)

price for substitution

natural gas: @ 50 €/ton CO2

> 1000 €/tonCO2 (2016)

lifetime of assets 50 years 13 years
(eventual sunk costs)
# google hits 0,3 bln 5,9 bln




Cars: Current legislation only looks at tailpipe
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Systemic evaluation shows loopholes in legislation

dependency on
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AUDI AG

Lifecycle Analysis (LCA): all emissions monitored
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Solution: systemic legislation

. | Sustainable
CO2 tailpipe <: % @ value chain

(e.g. batteries)
efficiency @ % %
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