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CE Delft

» Independent research and consultancy since 1978

Energy, Transport and Resources

Economic, Technical and Policy Expertise
70 FTE
Not-for-profit

Customers

Organisations Governments NGO’s
(SME, Large Industry, (European Commission,
Transport, energy and trade European Parlement, ministeries,
associations) provinces, municipalities, water
boards)
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It started with Coal
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Now mostly natural gas and oil, what’s next?
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Goal Dutch climate agreement

Tabel 3.2 Beleidsopgave verdeeld over onderhandelingstafels en resulterende im-
pliciete emissieplafonds per sector in 2030 (in Mton COz-equivalenten)

Sectoren onderhandelingstafels Emissie Reductieopgave
Emissie Plafond T.0uwV. T.0.v.
2015 2030 emissie 2015 referentie 2030
Elektriciteitsopwekking 52,8 12,4 40,4 20,2
Industrie (incl. AVI's, raffinaderijen, 55,1 35,7 19,4 14,3
winningsbedrijven)
Gebouwde omgeving 24.4 15,3 9,0 3.4
Mobiliteit 35,5 25,0 10,5 7.3
Landbouw en landgebruik 27,3 22,2° 5,1 3,57
Totaal 195,1 110,6* 84,5 48,7°

* Exclusief emissie uit LULUCF.
o Inclusief 1,5 Mton reductie vanuit landgebruik, die niet meetelt voor het behalen van de 49% reductie.
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Energy consumption in the Netherlands

o After 1980: high increase in efficiency
e CO,-emission remains equal with
increasing production
e Current challenge: drastic reduction CO,-emission (Paris)
- NL: 80 of 167 Mton in 2030,
> 35 Mton reduction already translated into policy
- Climate neutral in 2050

» Requires a drastic change in mindset,

technical options and rules
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Transition for the energy supply

« There have been transitions in the past
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Climate Neutrality

A technology analysis
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Essence climate neutral economy

e Only CO,-free energy carriers/resources
- CO,-free = CO, with a fossil origin

Which means energy consumption based on
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How to make the built environment climate
neutral?

Warmtevraag gebouwde omgeving_m

energiebesparing

Groen gas @

WKO / WP

» Green gas (= biogas or

hydrogen)
Aardgas
Individual of collective heat

pumps

©

o Heat distribution takes over
Warmte role of natural gas by 50%

- Residual heat

- Geothermal energy

- sewage etc
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Built environment: Heat distribution

Takes over role from natural gas in the built environment

Approximately 50% of the building can be provided with heat most cost-
effectively using various sources

- Geothermal Energy
- Residual heat from industry
- Sewage/Surface water

- Biomass
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Mobility: increasing fossil fuel demand

* Cycling 0 g CO,/km

e Train 40 g CO,/km

« Efficient cars 100 g CO,/km

» Bio fuels 50-130 g CO,/km
» Airplane 170 g/km

» The availability of low emission options does not mean they are used
» We drive bigger cars over longer distances and fly more often (until COVID)

* Increasing fossil fuel usage means CO,-emission is growing!
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Electricity

Drastic change in production
Base: solar and wind

Additional flexible power plants + flexible demand (flex)
- Will become fossil free, after 2030

Big expectations on electrification

Low marginal costs, but overall cost price in 2030: circa 6 ct/kWh
- Production + transmission network off-shore wind
- Who will pay for the investment?

Transport electricity 10 times as expensive as transport hydrogen
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Hydrogen
 Will take over the role of natural gas and some fuels used for
transportation
» First hydrogen from natural gas (blue, with CO2 storage= CCS)
» Soon (?) hydrogen from solar/wind (green hydrogen)
- North Sea
- Import
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Developments Supply chain costs

Integrale ketenkosten [€/kg H,]

€5.0 Groen waterstof
€45 met Nederlands
€40 dedicated zon-pv &
wind

€3.5
€3.0
€25
€20 _— —
€15 Blauw waterstof
€1.0 uit Noors aardgas
€05 met CCS

£ -

2017 2025 2030 2040

Convergence supply chain costs blue and green towards 2030 probable, with the
chance of lower marginal production costs for the green route:

Strongly linked to the development of the price for natural gas
Strongly linked to the CAPEX development renewable hydrogen routes
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Annual costs energy supply,
climate neutral by 2050 as a goal

rmiljard €]

laarlijkse kostenwvande energievoorziening
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https://www.ce.nl/publicaties/2030/net-voor-de-toekomst
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https://www.ce.nl/publicaties/2030/net-voor-de-toekomst

Ingredients

e CO,-free infrastructure
- Natural gas >> hydrogen
- Electrification
- Heat distribution to the built environment
* In parallel reduce and substite energy demand
 Calls for: new regulation en pricing of CO,
- Technology is not the issue, economic policy is
- Alot of technology is available, but this costs time and money

- Requires sufficient regulation of competition problem and poverty en

https://www.ce.nl/publicaties/2030/net-voor-de-toekomst
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Only ideal technology !!

» Many fall for technological fallacy
- No nuclear energy
- No CCS
- No biomass

- Only green hydrogen
e So is there no climate issue?
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Climate Neutrality

A policy analysis
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Policy is of the essence !!

Elaborate studies on demand patterns, hydrogen, flexibility,
batteries, ...

Polutter still does not pay

Hardly reseach on policy strategy
- Not by politicians

- Nor by civil servants
- Nor by NGOs

Fossil energy is still the norm

Subsidies are used to revert the tendency towards fossil fuels
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Lots of discussion on flanking policy

e SDE++
- Elektrolysers, CCS, biomass-addition
» Subsidy for electric vehicles
» Subsidy on insulation, heat pumps >> ISDE
* EIA, VAMIL = tax benefits for organizations
» Subsidies are not stimulating real nurturing innovations

» Fossil energy is becoming cheaper once the climate policy takes effect

* Some examples:
- RED (obligation to add biofuels, E-cars)
- EPC =0 (norm for new buildings)
- ETS - emission trading system, with boundaries
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Cost internalisation is needed

» Everyone is price driven

» Subsidies won’t make the difference
» Fossil can become a lot cheaper

* Smart pricing is not attractive

* There is a lot of money for cool stuff, but
not for effective policy

» How to persuade professional
organisations to take renewable energy
and energy saving seriously, as the
standard business?
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ool S 177
EffeCt Ten eerste

« When external costs are internalised - :LY g ¥ — v gt B “%

» Example is VEK = Vergoeding Externe = e
Kosten (External Cost Charge) ‘C0,-taks lost klimaatprobleem op’
» Or Climate budget Build Environment & o o i soractin e e er
and mobility ' : | ————

» All products will become more
expensive

Results:
* Energy reduction
» Phase-out of fossil fuels

* A lot more solar, wind and hydrogen
(from renewable sources)
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Policy instruments for the climate agreement

Main instruments

Accelerating Instruments

Facilitating Instruments

Choice of Instruments

Safety net

Assurance CO,-target
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Shelf life of the available instruments

e Short term (2019-2025)
- Accelerate

- Facilitate

 Mid term (2025 - 2035)

- Main instruments

> Pricing CO, and/or regulatation

Opvolgende beleidsinstrumenten

'g Aankondiging versnellen

'5’ & hoofdinstrument
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Versnellen Hoofdinstrument

Faciliteren

25

Ideal Energy Transition - 22/04/2020

-



Main instruments

e Energy carriers are the main focal point for CO,-reduction
e Transition towards “paying for CO,-emission”
- Either ia CO,-taxing on energy carriers / emissions
> As close as possible to the source or border
o Equal for all energy carriers
o Compensation import / export at the borders of taxing zones
o Example: VEK of source taxation
- Or Regulation CO,-content energy carriers
o Separate CO,-budget for mobility and built environment
o Like: ETS or supplier obligation
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Thank you for your attention

More information:

Frans Rooijers

o CE Delft

e Qude Delft 180
» 2611 HH Delft

e rooijers@ce.nl

Al our publications: www.ce.nl

e https://www.ce.nl/publicaties/2093/incentives-voor-de-warmtetransitie

e https://www.ce.nl/publicaties/2189/external-costs-charge-a-policy-instrument-for-climate-change-mitigation

e https://www.ce.nl/publicaties/2203/noodzakelijk-beleid-klimaatakkoord-een-maatschappelijke-afweging

e https://www.ce.nl/publicaties/549/greendsure-het-groene-energieplan
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