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ACCELERATING THE 
ENERGY TRANSTION

IPCC 1,5oC report:

Implications for 

the Netherlands:



| 3

CLIMATE WARMING



TRANSFORMADAPT

Demography  |  Economic growth  |  Commodity-prices  |  Climate targets

SCENARIO’S FOR THE DUTCH ENERGY SYSTEM IN 2050

Maintain prosperity

Industrial structure (largely) unchanged

Government leads

Adapted energie system

Fossil fuels in combinatinon with CCS allowed.

Large scale import of biomass/bioenergye allowed

Strong environmental awareness: reduction in 
consumption

Innovative EU and Netherlands

Initiatives of citizens and market players.

Transformation of the energy system and industry

No CO2-storage

Limited use of biomass.
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Excludes:

Non-energetic use

International aviation & 

shipping

2 FUTURE ENERGY SCENARIO’S FOR THE NETHERLANDS; 
PRIMARY ENERGY SUPPLY MIX
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ADAPT TRANSFORM

2018 19% 19%

2030 81% 76%

2040 97% 97%

2050 99% 99%
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DOUBLING – TRIPLING COMPARED TO TODAY

SHARE OF ELECTRICITY IN THE ENERGY SUPPLY
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Share electricity in total energy supply Share low C electricity



IMPORTANT ROLE IN THE ENERGY SYSTEM

HYDROGEN RELATIVELY MODEST, BUT…

ADAPT

TRANSFORM

Production

Largely blue H2, in 2050, also 25% green H2

Only green H2

Share hydrogen in the energy system

ADAPT 8% (257 PJ) en TRANSFORM 10% (260 PJ) in 2050

TOTAL H2

257/260 PJ

8% - 10%

Of H2 to built environment

Of H2 to industry

of H2 to domestic transport

PERCENTAGE H2

per sector
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BIOMASS ESPECIALLY USED IN: INDUSTRY & TRANSPORT
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IN THE ADAPT-SCENARIO IN 2050

CO2 CAPTURE AND STORAGE
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LOWER COMPARED TO A SCENARIO WITHOUT A GHG TARGET.

COSTS OF A SUSTAINABLE ENERGY SYSTEM
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Preconditions:

• All options (need to) contribute!

• Innovation (cost reduction)

• Optimal planning / deployment.

This has about doubled 

with the Ukraine war 

resulting price levels for 

gas and oil



Adaptation to climate change (vegetation covers are key!)

Improving agricultural (and livestock) management reduces land use, 
environmental impacts and increases resilience.

Reduction of food losses across value chains and alternative protein sources

Land type – crop combinations, land zoning and land use patterns can to a 
large extent be steered towards co-benefits.

Regeneration of idle, marginal or degraded lands gives ecological benefits; 
soil restoration, water retention, carbon storage, increased biodiversity.

Good forest management improves resilience and productivity.

Possible surprises from aquatic biomass (progress micro-algue and macro-
algue/seaweed).

MANY, ALSO RECENT, STUDIES IGNORE PARTS OR A MULTITUDE OF THESE 
FACTORS!
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SUSTAINABLE BIOMASS SUPPLIES CAN INCREASE 
CONSIDERABLY IN SYNERGY WITH:
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BIOMASS POTENTIALS EU28 IN 2050; 7-30 EJ COMPARED 
TO 68 EJ; TOTAL PRIMARY ENERGY USED TODAY
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[Faaij, Energies. 2022]
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TWO DEEP GHG REDUCTION SCENARIO’S FOR THE EU IN 
2050 (DEVELOPED WITH THE JRC-TIMES MODEL)

Max solar & wind scenario (+ no CCS, minimal Bio)high biomass and CCS scenario

[Blanco et al., applied Energy 2018]
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ADVANCED BIOMASS CONVERSION
ALLOWS FOR EFFICIENT CAPTURE OF BIOGENIC CO2

3C5H10O5 -> 5C2H5OH + 5CO2 (1)

C6H12O6 -> 2C2H5OH + 2CO2 (2)
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FT-fuels
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Gasification platforms with 
CO2 removal as part of syngas
production

Meerman et al., RSER, 2012]

Hydrolysis & fermentation 

platforms with inherent 

production of pure CO2.
Hamelinck et al., Biomass & bioenergy, 2005



[Batidzirai, BioFPR, 2018]

[SET Sustainable Energy Technologies GmbH]

Biogas via:
1. Gasification ( more suitable 

for lignocellulosic biomass)

 2. Digestion (more suitable for wet biomass 

streams)

Both routes allow for fairly easy CO2 capture
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EU2018 GHG EMISSIONS 4.4 GTON CO2EQ VS BBE
Main product GHG emissions 

biomass value 

chains (Mton

CO2eq)

Avoided emissions fossil 

reference products (Mton

CO2eq)

Net avoided emissions (Mton CO2eq) 

(low impact defined as higher emissions 

biomass value chain + low deployment; high 

impact defined as lower emissions biomass 

value chains + high deployment

Low high Low High low High

Biofuels (2nd gen ethanol, 

DME, FT)

51 71 205 1014 154 943

Electricity (larger scale) 25 0 84 96 59 96

Heat (larger scale & 

Industrial)

24 0 145 0 121 0

Biogas -1 -42 10 34 10 76

Bulk biochemicals 3 0 24 332 22 332

Totals 102 29 468 1476 366 1447

1

In addition: - BECCS options may contribute up to 700 Mton/yr.

- Carbon stock increases due to additionally planted perennial crops, increased 

productivity of marginal and degraded lands and increased carbon stocks due to 

improved agricultural productivity may contribute another 10-50 Mton/yr up to 2050.

[Faaij, Energies 2022]



EXCLUDING biomass from increases mitigation costs substantially and in many cases 

makes achieving a 1,5oC pathway impossible.

Over time, optimal biomass use shifts from heat and power to advanced fuels and 

feedstock for industry. 

Sustainable biomass is always a highly attractive mitigation option.

BECCS options are of major importance to achieve negative emissions, lower overall 

mitigation costs and essential to deal with the overshoot emission pathways.
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BBE OPTIONS ESSENTIAL FOR DEEP GHG MITIGATION AND ENERGY & 
INDUSTRY TRANSITIONS: IAM’S, ESM’S (EU, NATIONAL) WITH THE RIGHT 
GRANULARITY SAY:

• Scenario’s that include LUC and carbon stock impacts show the additional benefit 

of increased C-storage combined with good land use practices.

• Biomass use get’s intermixed with green 

Hydrogen and CCUS options; not so much 

competition but synergy between these key 

mitigation options.



• Given the time pressure and need for 

negative GHG emissions, CCS is in particular 

relevant for BECC(U)S.

• 50 Mton/yr for the Netherlands till 2100 is a 

real perspective in this context

• Can lead to considerable reduction of overall 

future energy system costs.

• Deployment especially in future (NET) heavy 

industries.

• Key precondition is availabilility of sustainable 

biomass resources

• …on which the perspective needs to shift 

from ‘’causing conflicts’’ to ‘’achieving 

synergies’’.

• To be built up in NW EU context.

National CO2

network

Regional CO2 network 

& dedicated lines

Use existing gas production 

lines >2020

Trunk line to large 

UK offshore gas 

fields

Trunk line to oil fields + 

aquifers in offshore 

UK/Norway region

National CO2

network

Regional CO2 network 

& dedicated lines

Use existing gas production 

lines >2020

Trunk line to large 

UK offshore gas 

fields

Trunk line to oil fields + 

aquifers in offshore 

UK/Norway region

Possible future configuration

Of CCS infrastructure…

[Damen et al., IJGHGC, 2009]

CLOSING REMARKS



2050: < 30 years; no time to waste!
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