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HVA ER CCS?
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HVORFOR ER DETTE 
LURT?
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Atmospheric concentration

The global CO2 concentration increased from ~277ppm in 1750 to 407ppm in 2018 (up 46%)
2016 was the first full year with concentration above 400ppm

Globally averaged surface atmospheric CO2 concentration. Data from: NOAA-ESRL after 1980; 
the Scripps Institution of Oceanography before 1980 (harmonised to recent data by adding 0.542ppm)

Source: NOAA-ESRL; Scripps Institution of Oceanography; Friedlingstein et al 2019; Global Carbon Budget 2019

http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://scripps.ucsd.edu/
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/


The 2019 projection is based on preliminary data and modelling.
Source: CDIAC; Friedlingstein et al 2019; Global Carbon Budget 2019

Global Fossil CO2 Emissions

Uncertainty is ±5% for 
one standard deviation 

(IPCC “likely” range)

Global fossil CO2 emissions: 36.6 ± 2 GtCO2 in 2018, 61% over 1990 
Projection for 2019: 36.8 ± 2 GtCO2, 0.6% higher than 2018 (range -0.2% to 1.5%)

Fossil CO2 emissions will likely be more than 4% higher in 2019 than the year of the Paris Agreement in 2015

https://energy.appstate.edu/research/work-areas/cdiac-appstate
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/


Shared Socioeconomic Pathways (SSPs)

The SSPs lead to a broad range in baselines (grey), with more aggressive mitigation leading to lower temperature outcomes.
The bold lines are scenarios that will be analysed in CMIP6 and the results assessed in the IPCC AR6 process.

This set of quantified SSPs are based on the output of six Integrated Assessment Models (AIM/CGE, GCAM, IMAGE, 
MESSAGE, REMIND, WITCH). Net emissions include those from land-use change and bioenergy with CCS.

Source: Riahi et al. 2016; Rogelj et al. 2018; IIASA SSP Database; IAMC; Global Carbon Budget 2019

http://dx.doi.org/10.1016/j.gloenvcha.2016.05.009
https://www.nature.com/articles/s41558-018-0091-3
https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=welcome
http://www.globalchange.umd.edu/iamc/
http://www.globalcarbonproject.org/carbonbudget/


CO2-utslipp i Norge i 2018
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The IPCC Special Report on “Global Warming of 1.5°C”

Net emissions include those from bioenergy with carbon capture and storage (BECCS).
Source: Huppmann et al 2018; IAMC 1.5C Scenario Database; IPCC SR15; Global Carbon Budget 2019

The IPCC Special Report on “Global Warming of 1.5°C” presented new scenarios:
1.5°C scenarios generally require halving emissions by ~2030, net-zero by ~2050, and negative thereafter

https://doi.org/10.22022/SR15/08-2018.15429
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/
https://www.ipcc.ch/report/sr15/
http://www.globalcarbonproject.org/carbonbudget/


IDEEN OM DET 
NORSKE FULLSKALA 
CCS PROSJEKTET



HVA FORSKER VI PÅ?
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FME NCCS

Norwegian CCS Research Centre





Accelerating CCS deployment



Reduce the cost of CCS

Derisk CCS

Scale up CCS

Overcoming barriers to CCS deployment
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CEMCAP 
CO2 CAPTURE FROM 
CEMENT PRODUCTION

Kristin Jordal, SINTEF Energi

KL 2020-01-06





• Post-combustion capture: End-of-pipe 

capture, capture from exhaust gas

• Realtively simple process modifications

• Low CO2 concentration -> high energy consumption for 

CO2 separation
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CO2 capture – three technology groups

• Oxy-fuel combustion capture: Oxygen is 

separated from air before combustion

• Recirculated CO2 required for combustion temperature 

control

• O2 separation requires energy

• Pre-combustion capture: Fuel is converted to 

syngas, CO2 is removed prior to combustion

• O2 and CO2 separation require energy

• Requires a low-NOx H2 gas turbine
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Four CO2 separation principles

Liquid absorption/desorption

Heat+ =

Solid adsorption/desorption

Heat 

added or 

pressure 

reduced

+ =

Membranes

High pressure

Low pressure

Phase 

separation

Gas-phase CO2

Gas-phase CO2

Gas-phase CO2
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CO2-transport

Mål

• Bedre lønnsomhet

• Riktig dimensjonering 

• Bedre 

simuleringsmodeller

• Data validerer 

modellene







AURORA 



In the public media

Podcast: lørn.tech #108





HVORFOR ER JEG 
OPTIMIST?
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New leadership EU
Ursula von der Leyen (DE)

President elect - Commission

Charles Michel (BE)
President – European Council

David Sassoli (IT)
President of the European Parliament



"Protecting our planet and our shared 

environment is our generation's defining 

task," said von der Leyen, adding that the new 

EU commission's commitment is to become 

"the world's first climate-neutral continent".

Ursula von der Leyen's Green Deal

3
4 https://euobserver.com/environment/145902



40  50-55% CO2 emission cuts "just transision fund" "carbon border tax "
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HYPER





Teknologi for et bedre samfunn
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