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▪ High agricultural yields and application of intensified animal 
husbandry globally

▪ reducing non-CO2 emissions and full adoption of cultured 
meat in 2050

▪ Lifestyle change! (meat, transport, heating&cooling)

▪ Low population growth
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Global NETs mainly
BECCS, AR & SCS
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Oil & Gas: 460 – 800 Gt
Aquifers:200 – 50,000 Gt

0.5 – 5 Gt

Global NETs mainly
BECCS, AR & SCS

50 – 1500 EJ

0.5 – 7 Gt

2.3 – 5.3 Gt



Potential and costs of NETs in the Netherlands

▪ First order estimate of technical end ‘realistic’ potential of 
NETs in 2030 and 2050 

▪ Sources: literature, reports, experts, internet, own estimates

▪ Mainly based on current activity levels and roadmaps if 
available, so it is not a scenario-study

▪ Additional costs only
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Oil & Gas offshore: 1200 Mt
Oil & Gas onshore: 2000 Mt
Aquifers: 700 – 1500 Mt

Steel: 0.7 – 4.8 Mt
Heat: 2.5 – 7.4 Mt
Waste: 1.4 – 4.9 Mt
(Coal:23 Mt)

BECCS
(Post-combustion)

NL: <250 PJ
Excl. import…

30 PJ – 114 PJ
(+230 PJ) 

4.6 – 17 Mt
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BECCS Costs
(Post-combustion)

Steel: 0 €/t
Heat: 60-110 €/t
Waste: 60-80 €/t
Coal: 40-60 €/t

1.5-3.5 €/t per 250km at >10Mt/yr

6-10 €/t 
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2.3 Mt

16 PJ

46 PJ

BECCS
(Pre-combustion)
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50 Mt

>500 PJ

>1 EJ

BECCS
(Pre-combustion)
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Biochemistry
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CCU
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Waste incineration
with CCS

16 Mt
3 Mt in 2030

7.5 Mt in 2050

500 PJ
80PJ in 2030
230PJ in 2050
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Construction

0.3 - 0.6 Mton

2.8 -5.5 PJ
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Biobased concrete

16 million m3 =
10 Mton

90 PJ
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Biobased concrete

1,1 - 2 Mton
Costs: 70 €/ton 

10 - 18 PJ
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920 Mt
1 Mt
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Olivine

9 Mt 
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0.2 –
1.7Mt
70 €/t

Olivine
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Olivine
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Direct
Air
Capture 510 €/t 
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0.5-1 Mt in 2030
1.2 Mt in 2050
50->200 €/t 

Afforestation
Reforestation
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Max: 2.3 Mt
2030: 0.6 Mt
2050: 1 Mt 
40-50 €/t 

Soil
Carbon
Sequestration
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0.3–2 Gt in 2050

5.4-36 EJ
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110 Mt total 
on 820 kha

2 EJ
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Technical potential: 140-160 Mton, 2250 PJ

2030: 13 Mton
170 PJ

2050: 34 Mton
415 PJ

How does it add up?



To summarize…

▪ Post-combustion BECCS is the most important NET, also in 
the Dutch case.

▪ Biofuels with CCS (Pre-combustion BECCS) are important in 
scenario-studies, but need further upscaling 

▪ Other promising NETs, also in terms of cascading, are:

– Biomass feedstocks in the chemical sector

– ‘Green’ concrete

▪ AR plays a relative small role in the Dutch case

▪ Options that deserve more attention:

– Silcates (olivine)

– Biochar

▪ Crucial: availability of sustainable biomass
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Questions?

Report (in Dutch) can be found at: 
http://www.pbl.nl/publicaties/negatieve-emissies-technisch-
potentieel-realistisch-potentieel-en-kosten-voor-nederland

Or send an email: bart.strengers@pbl.nl

http://www.pbl.nl/publicaties/negatieve-emissies-technisch-potentieel-realistisch-potentieel-en-kosten-voor-nederland
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Schatting technisch potentieel

▪ Uitgangspunt huidige productie van 7 bulkchemicaliën die 80% 
van de totale productie omvatten (6,6 Mton): PE, PP, PVC, PUR, 
PS, PET, en PA.

▪ Bevatten ~3,9 Mton C-atomen of 14,4 Mton in termen van CO2

▪ Vervanging feedstock door biomassa levert negatieve emissies
indien CCS bij AVI’s: 90% van 14,4 = 13 Mton

▪ Biogene C of CO2 als grondstof: minimaal 3 Mton

▪ Maximaal 2,1 Mton negatieve emissies kan in NL worden
gerealiseerd.
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