Coping with drawbacks of conventional CO,, abatement curves -
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Achieving climate targets requires model 300 Diesel car => GHG abatement cost curves have been
based evaluations of transition pathways 250 CH, car (natural gas) criticized by renowned scholars and
as well as an understandable 200 Integrated steel mill > . institutes. Nevertheless, GHG abatement
communication of the results to important Direct reduced iron/electric arc (natural gas) cost curves...
stakeholders such as politicians, industry 150 Lignite power plant->
and general public. 100 CH, and steam power plant (natural gas) allow a concise and easy-to-read
Presenting complex issues in a simplified o 50 ! presentation of costs and potentials of
manner Inevitably leads to a trade-off g several GHG abatement measures.
between including all allegedly important e 0 15 -0 oc 20 3t 40 45 50 - 50 20 can be used to display the cross-
details and assumptions and choosing a 2 50 sectoral ranking of GHG abatement
comprehensible format. S 100 CO, abatement potential measures.
In this context, greenhouse gas (GHG) ‘q:'; ] In Mio t. CO, ... Indicate certain sectors or technologies,
abatement cost curves have been £ -150 Coal bower blant for which the implementation of GHG
discussed controversially. These curves S 500 ~ CH, upnd Stegm sower plant (natural gas) abatement measures should occur first.
are a suitable method for transferring © Diesel lorry . provide an ad-hoc indication of the
iInformation on GHG abatement measures S 250 " CH, lorry éiomass) effect that a CO,-price can have on the
to different stakeholders. -300 . _ costs of abatement measures.
: : : _ Oil low-temperature boiler in households - I Energy supply : :
However, In their form these curves omit 350 CH, condensing boiler (natural gas) B st ... are a tool for quick and comprehensive
crucial assumptions, thereby leaving room Oil low-temperature boiler in TCS > —N E_Sl’_ty policy advice and can build the basis for
. . . _ > oDl . . . .
for misinterpretation. 400 Proton exchange membrane fuel cell (natural gas) -Housei]’olds ¢ Trade the design of climate policy instruments.
Here, we show a methodology and -450 . . . ’.
. o . . , Oll heating boiler - Commerce and Services (TCS)
visualization approach which can alleviate 500 " CH, heating boiler (natural gas) But the advantages of GHG abatement
three shortcomings of the original version cost curves should always be viewed In
of the curve. . . the light of their shortcomings!
Figure presents selected results for the year 2030 from a system perspective J J
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Disadvantage of conventional curve: Disadvantage of conventional curve:
— Visualization only of final CO,-abatement costs, neglects the — Transparency with regard to input data and assumptions
Importance of individual parameters included, leading to the (e.g. cost perspective) is lacking.
risk of misinterpretation. Formula for
. CO, abatement costs: -
Advantages of new supplementary matrix: 2 Advantages of new supplementary matrix:
+ The emission and cost difference between reference and + Two cost perspectives (system vs. investor) are compared to
substitute scenario, which serve as basis for CO, abatement - o identify discrepancies for different stakeholders.
costs, are displayed in order to facilitate the interpretation. AC CM _ CR + The cost structure (fix and variable costs) is displayed for
ACR w — Py _ D,y D,y easier interpretation and as a first indication of sensitivities.
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Disadvantage of conventional curve: AC = Abatement Cost C= Costs Disadvantage in both visualization methods:
_ _ R = Reference E = Emissions | o
— Interdependencies between measures, e.g. with regard to M = Measure — The assessment provides only results for a snapshot in time
CO, abatement potentials and costs, are not considered. D = Perspective and does not consider system effects (e.g. necessity for grid
_ y = Year expansion, limited biomass potential).
Advantages of new supplementary matrix:
L . . e A dynamic assessment of CO, abatement °
+ The potential is not displayed cumulatively but individually. mezxsures including energy s;zlstem interactions. ® |
'cl)'sgsf?ﬁuer;s the possibility to display competing measures in is part of the project ,Dynamis® S )
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Results New CO, abatement cost matrix: Outlook on further research
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Result 1 - Methodology CO, abatement cost Emission difference (R-S) The limitations of the work related to this
A methodology and visualization method, (investor perspective) in €/t CO, in kg CO,/Tsd. pkm poster present opportunities for further
to reduced the room for misinterpretation of 800 190 research and are coherent with further
GHG abatement cost curves, have been S CH4 car KETRm S CH4 car BT limitations of conventional GHG abatement
developed. Moreover, these allow the 700 - el oo 5 1 car R: Diesel car R: Diesel car cost curves.
derivation of sensitivities. 600 - \‘ e /0 4 Limitations and ideas for further research
500 | S M2 car Include:
Result 2 — Renewable gases Diesel car = H2 car 80 - R: Diesel car NI3R
A cross-sectoral analysis of the CO, 400 - - ;1 HZI car * The presented cost curves show the
abatement costs, for a substitution of liquid 300 | e CO, abatement costs. Further research
and solid fossil fuels with fossil and Siosel car - CHA car could focus on including other GHG
renewable gases, was performed. 200 7" Diesel car > cH4 car _ S:CHé4car gases.
100 - 40 - L 4 R: Diesel car WS
* CO, abatement costs are high in high- 0 + The presented emission reduction
temperature process heat supply and Diesel car > CHA car potential focuses on the emissions
private transport. -100 - ® during the use phase of appliances.
. Low-temperature  heat supply is -200 . - o+ This could be expanded to a full life
characterized by low CO, abatement -200-100 0 100 200 300 400 500 600 700 800 0 5 101520 25 30 35 40 45 50 55 60 65 70 75 80 cycle analysis.
costs, and In some cases even cost CO, abatement cost (system perspective) in €/t CO, Cost difference (S-R) (system) in €/Tsd. pkm .
savings are achieved. ° | | | | * Acore drawback is that system
Natural gas n_[:-Share of \{arlable op(?ratlng costs. In total annuity costs interdependencies are not included.
+ By 2030, a cross-sectoral reduction in ® Gas from Power-to-Gas Bl Share of fixed costs in total annuity costs The FfE project “Dynamis” addresses
CO, abatement costs occurs, mainly due @ Gas from biomass “—»@Area = Potential in t CO, (here : 25 Mio. t CO,) this shortcoming.
to the expected falling costs for S: Substitution technology R: Reference technology
electricity based renewable gases. _
Figures presents selected results for the year 2030
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