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AIM

The aims of this project briefing are to get an overview on the data sets used in the cluster Net-Zero-2050,
to harmonise data sources as best as possible, and finally to provide the colleagues a recommendation
for data sets, in order to use as consistent and coherent data sets as possible throughout the various
work packages and projects.

STRUCTURE
The project briefing #5 “Overview on Data Sets” is composed of two documents:

Part 1: How-To (this document)

Part 2: Excel-Spreadsheet that contains the data sets, divided into
o Overview table with the most important data sets (one page)

o Technology table with details about DAC_CCS as well as PtX and PtL(two pages)

HOW-TO

If you need data sets during the project Net-Zero-2050, you can use this table to check if a team member
is already working with similar data. Please, if possible, work with the same data set in order to support a
consistent and coherent data usage throughout the various work packages and projects.

All data sets that are listed in the overview table have been divided into four categories, so that individual
records can be found easily:

1. Economic

2. Social

3. Ecological

4. Technological

These four categories are based on the categorisation of indicators that are used in project 1.1 “National
Roadmap Net Zero” for the technological assessment matrix and project 1.2 “Integrated Scenario Analyses”.

Please note: this categorisation followed a rather pragmatic approach and only serves to make it easier to find
specific data records (see Table 7). For some data records, the assignment to a single category is not clear, so
please also note the other categories if you cannot find the data record you are looking for.
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Table 1 Categorisation of data sets.

ECONOMIC
GDP
employment
price per t CO2 emitted
running costs
investment costs
fuel & raw material costs
taxes & subsidies
income

OVERVIEW TABLE

SOCIAL
population
non-financial benefits
risk assessment
(climate) vulnerability
acceptance
socio-economic develop.

ECOLOGICAL
GHG emissions
other emissions
global carbon budget
climate data
land cover & use
soil organic carbon
biodiversity

TECHNOLOGICAL
energy efficiency
resource efficiency
energy input
installed capacity

Over the last months, an overview of the most important data sets has been compiled (see Part 2, saved here:
https://bit.ly/34cl00Q // only for project partners). To date, it contains about 60 data sets that are specified
with the aid of different parameters - ranging from data resolution and unit to data quality and access (see
Fehler! Verweisquelle konnte nicht gefunden werden (Figure 1).).

Please note: The overview table can be found on the excel-spreadsheet’s page 1 “Overview | Data Sets” (see
highlighted green area in Fehler! Verweisquelle konnte nicht gefunden werden (Figure 1).).

Nr. Data Group (overarching Scope
30 Land ecological
36 Biomass supply BCONOMIC
ar Carben pricing 2CONOMic
m Om_JnInes pathways to net-zero/ow: o

emissions
5 Biornass supply fechnological
o Indusiry carbon sources fechnological

53 Underground CO2 slorage potential |lechnological

Overview | Data Sets

Technology | DAC_£CS

Data Category (part of group)

Soil crganic carbon in top 100 cm
Lignocellulesic biomass cost

Price per tenne CO2 emitted

Long-Temm Low Emission Dewvelopment Strategies (K

Lignocellulosic biomass potential

Location and ermissson quanbity of industry sources
in the ETS trading scheme

Drstnbution of zanes for undergound gas slorage:
potential

Technolagy | Pt & Ptl ®

Data Unit Data Resolution (if applicable) Point Source Data type

g'kg BxB km 1 year yes observation
Sumudation: 2012, 2020 .

EUR/ton dm 2030 - no simulation

Money unit per tonne s other (please

CO2 emitted spasly)

| -qualniam and
national 5 years' cycle no quantiative dala,
| national strategies
Samulation; 2012, 2020,

ton dm ar TJ 2090 - no simulabion

Tonnes/year 1 fon yes observahion
|Limited by data
extrachon from yes observabon
publication

Figure 1 Exemplary screenshot of the overview table, which can be found on page 1 “Overview | Data Sets” of the spreadsheet (highlighted in green).
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TECHNOLOGY TABLE

Some datasets are based on literature data and are too detailed to be displayed in the overview table. Therefore,
the entry in the overview table displays the general range of numbers as well as a link to an additional, more
detailed technology table (see highlighted green area in Figure 2). By clicking on this link, the technology table
will open and the user can access the information as well as the references (see Figure 3).

Nr. Data Group (overarching Scope Data Category (part of group) Data Unit Data quality #1 Region of inteData access Link to Source
57 |Directsir caplure (DAC) lochnological m‘]m (DAC) s quality checked globel open accoss Technology | DAC CCS'1D9
58 |Divec air caphure (DAC) fochnalogical F‘;‘:T‘;;"zﬂ:;‘d 0AC) " qualily checked .glnhal open access .Tel:hnalclg)' | DAC_CCS'IES
59 Directair caplure (DAC) echnelogical [:g”;‘;u"g’]" BCHREG (R ] *C qualty checked globial o acomss Technology | DAC_CCSIFS
60 Power bo X (PH) lechnological  fechnalogical overviaw (PH) - quality checked global open acoasa Technaleay | PtX & PIL'IAS
61 Powerio X (PX) fechnological | synihesss conditions (PX) quality checked global Open ccess Technology | Pt & PILIDS
Overview | Data Sets | Technology | DAC_CCS Technology | PtX & PtL ] 1

Figure 2 Detailed table for the literature-based data sets, whereby one page is focusing on DAC_CCS and a second page on PtX and PtL (both
highlighted in green).

Direct Air Capture (DAC)
Technology Description Cost Range  Energy Consumption Regeneration Temperature Development Status
02 reacts wih pobasssum hydraxste (KOH) b kem potassm I 2 |
G005 currently 881 GlAnal gas
. 5 carbonate. In a Ind stage calcasm carbonale s formed, and KOH " " piol plant
I . H d
Liquid Abserption KOH (kabum hydeowde) B R siod 2 high ;n:;r;.e!h'lw S6 560G nat gass JEEMNHE 900°C by carbon engineceing)
| lompariburis, whies COP & releasid wit high purdy | | e |
TSA {lemperature swany adsorpbon) The COZ = adsorbed (borded ko the surface) of speccal adsorbent | 1005t 68 G 105120°C laboratory/ heorebcal
malanaly, at amb For s the adsorb T T
pilod plard and first commarcial
heted and polsnlialy set undat o furthe: e
TVSA (lemparahire vacuurn Swig adsorphon) el et ke laegeted: 60-190S1 (26 G- 33 G 100G products
desophon, (release ol bonded £02) ; :
(by chrmewara)
45°C {Lackrer 2009)
Vory similar approach to TSA, but in this process stoam ist usedbo | 20088 (iest slard
regenorat e adsorber. Thi wisler vapor kvwirs e capacly of he | prolotypes) 1.14 GJA {low esbrmate) p:cl The
e asorbar and therekors releasing the COR 15-50%4 (target) 85-100 °C (Sibl Thermostat 201g) |17 Cobal Thermostsl)
MSA {mosshare swing adsorpion)) |
Spacxal approach by Skylrea lo use elecirestabe adsorphon wilh
oiskure- deiven rgenerslion ot moderalo lomperskees, Skyvee |- . B9°C P":ddﬂ"‘a b and il commarcil
publishes orly scarce nfrmabon | _P'
Infinifres usea Motsiure swing adsorplion bul also reveals o data o
ey resoarch
ESA is a procass, in which CO2 & chemically bound in an reversable
ESA (sheckro swang adsorpbon) slockochemacal reackon. Whils "charging” the COZ reads wiha | 50-100 54 BRI room bemperatine laboralory! boorubeal
guanane- teckode. When reversing the process the CO2 o released |
Overview | Data Sets | Technology | DAC CCS | Technology | PtX & PtL o) q

Figure 3 Screenshot of a literature-based entry in the overview table (page 1 in the excel-spreadsheet).

NEXT STEPS

In case you are using a data set that is relevant for the project Net-Zero-2050 and it is not yet in either the
overview or the technology table, please inform the respective contact persons (see below). The data sets
will then be added and an updated version will be sent to the entire team. Also, if you have improvement
suggestions or need assistance, please do not hesitate to contact us.
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An institution of Helmholtz-Zentrum Hereon

" GFZ

Helmholtz-Zentrum
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Karlsruher Institut fur Technologie

The Helmholtz Climate Initiative (HI-CAM) is funded by
the Helmholtz Association’s Initiative and Networking
Fund. The authors are responsible for the content of
this publication.

More results from the project Net-Zero-2050 are
available here:

www.netto-null.org
www.helmholtz-klima.de/en/press/media-library
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