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INTEGRATED SCENARIO'S MODELING FOR 

POSSIBLE PATHWAYS
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CLIMATE AND ENERGY OUTLOOK 2019

The Climate and Energy Outlook 2019 presents 

an updated overview of the national greenhouse 

gas emissions and the energy system until 2030.

Main result:

The emission of greenhouse gases is decreasing.  
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Schoots, K. & P. Hammingh (2019), Klimaat- en Energieverkenning 2019, Den Haag: Planbureau voor de Leefomgeving.
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CLIMATE AND ENERGY OUTLOOK 2019

Messages:

The share of renewable electricity will increase 

substantially. 

The use of coal for electricity production will be 

phased out.

The Netherlands will no logeer be a natural gas 

exporter. 
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Schoots, K. & P. Hammingh (2019), Klimaat- en Energieverkenning 2019, Den Haag: Planbureau voor de Leefomgeving.
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CLIMATE AGREEMENT (INDUSTRY)

The Dutch industry needs to and wants to be an important driver for the 

transformation to a sustainable and circular economy. 

Instruments include:

Broadening of the SDE+ subsidy;

A ‘sensible’ CO2 tax; 

An innovation program;

Regional cluster approach. 
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ENERGIEVISIE 2007

7

Bron: Energievisie van ECN en NRG, 2007

25% 

elektriciteit uit 

zon en wind in 

2050

5% windenergie 

Geen zonne-

energie

energy in 2017

33% elektriciteit 

kolen met CO2-

opslag in 2050
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ENERGIEVISIE 2007 IS NIET 

UITGEKOMEN
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72% 

elektriciteit uit 

zon en wind in 

2050
12% windenergie 

3% zonne-

energie

energy in 2017

Bron: Bloomberg New Energy Finance, 2018 Geen CO2-

opslag voor 

elektriciteit
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WINDTURBINES ZIJN VEEL GROTER GEWORDEN
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Verwachting 2007: 

Windturbines op zee 

zijn gemiddeld 5 MW 

in 2050
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ZONNEPANELEN ZIJN HEEL SNEL GOEDKOPER 

GEWORDEN
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Verwachting 2007: 

PV kost in 2050 

1,2 €/Wp

Bron: 

Agora & Fraunhofer,

2018
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NIEUWE ELEKTRICITEITSOPWEKKING IN EUROPA 

IS VOOR 80% DUURZAME ENERGIE
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Bron:  Wind Europe, 2018

Nieuwe elektriciteitsopwekkingscapaciteit in Europa in 2017

Energietechnologie die sterk in kosten in gedaald:

Zon-PV

Windenergie op Zee

Li-ion batterijen voor o.a. elektrische auto’s

Energietechnologie die niet veel goedkoper is 

geworden:

CO2-afvang en – opslag

Kernenergie

Waterstof

Biomassa
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ENABLING THE ENERGY TRANSITION

Technically possible

Economically 
possible

Socially
possible

Solutiuons

that contribute to 

the energy 

transition
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TECHNOLOGY IS IMPORTANT
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ENABLING THE ENERGY TRANSITION

Technically possible

Economically 
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Socially
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the energy 
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Klimaatakkoord
Kostendaling 

zonne- en windenergie
Gasbesluit

Klimaatakkoord
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PUBLIC PERCEPTION IS IMPORTANT
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Technically possible

Economically 
possible

Socially
possible

ENABLING THE ENERGY TRANSITION

R&D

Awareness

Incentives

Participation

Subsidies

Taxes

Policy measuresSolutions

that contribute to 

the energy 

transition
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DE ACHT INNOVATIEPROGRAMMA’S 

VAN ECN PART OF TNO

Kenmerken innovatieprogramma’s:

Gericht op bereiken 

maatschappelijke doelen 2050

Potentieel voor toepassing door 

Nederlandse industrie is een 

randvoorwaarde

In samenwerking met 

universiteiten en bedrijven

Ingebed in de Europese en 

wereldwijde onderzoeks-

gemeenschap

Meetbare en specifieke 

onderzoeks-doelen voor de 

komende vier jaar
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PMC CLUSTER ENERGY TRANSITION PATHWAYS

1. Integral energy assessments and system 

integration

2. Energy market design and regulation

3. Energy transition in industry

4. Energy technologies and innovation

5. Energy transition in relation to other domains 

including finance

1.Integral Energy 
assessments & system 

integration ; 

2.Energy market 
design & regulation; 

3.Energy transition in 
industry; 

4.Energy technologies 
& innovation; 

5.Energy transition in 
relation.t other 
domains (incl. 

finance); 
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PMC-CLUSTER ‘SOCIAL INNOVATION & 

STAKEHOLDER ENGAGEMENT’

(Concept) Portfolio elementen

Consumer choice behavior

Decision making in industry

Public perception and participation

Energy justice

Legal aspects of the energy transition

Complex decision processes

Innovation readiness engineering
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WHAT IS MIDDEN?
Manufacturing Industry Decarbonisation Data Exchange Network

Joint initiative with PBL

Aims to create a public dataset on Dutch energy-intensive industry ETS sites, including:

Site specific and infrastructure information

Current process flows of products, energy and emissions

Decarbonisation options of the processes, including costs and implementation conditions

Product applications, prices

Deliverables:

Report describing industrial site/sector with suggestions for decarbonisation options

Dataset with technology information and CAPEX/OPEX data
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WHY MIDDEN?

The heavy industry has to change dramatically for the energy transition, and this cannot be solved 

alone within the site perimeters.

Location-specific solutions needed (cluster approach) with customized policies and local support.

A new energy supply system will de developed with electrification, hydrogen, CCS: government, network 

companies, technology suppliers and users have to find optimal choices together. 

A new materials system will emerge, with more biomass and circular flows. 

Public funding has to be mobilised to facilitate the large investment required. 

Transparent, reliable, up-to-date and comprehensive public information is essential for these 

decision processes → MIDDEN has the purpose to:

Provide a knowledge base for studying transition paths to 2050

Build a trustworthy overview of Dutch industry configuration

Support policy-making regarding CO2 reduction

Provide insights into economical perspective for industry and cleantech opportunities
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DIFFERENT OPTIONS TO REDUCE CO2
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EXAMPLE OF DUTCH SUGAR INDUSTRY
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CURRENTLY INVESTIGATED INDUSTRIAL SITES 

AND PROCESSES
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HIGHLIGHTS (1)

Publications [4]:

Aluminium

Zinc

Sugar

Paper

Finalisation stage [11]:

Fertilizer, Salt, Glass wool, Carbon black, 

Stone wool, Glass fibre, Tires, Chlorine, Sabic Geleen, 

Shell Moerdijk, Activated carbon
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HIGHLIGHTS (2)

Publication “Inventarisatie van de behoefte van de industrieclusters aan grootschalige 

infrastructuur voor transport van elektriciteit, waterstof, warmte en CO2 nodig voor het 

realiseren van klimaatdoelstellingen”. Author: van der Linden, N.H. Report: TNO 2019 P10550

Published on August 28, presented at the sounding board meeting of June 20

Industry clusters aim to become climate neutral clusters by 2050

The energy infrastructure is mentioned by all clusters as a necessary condition 

Research questions:

1. Which energy infrastructure is essential for achieving the climate goals of the clusters?

2. What are important uncertainties?

3. Can an estimate be given of the investments required for this infrastructure?

4. Which technical, institutional and spatial bottlenecks are there?
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INDUSTRY CLUSTERS NEEDS FOR ENERGY 

ENERGY INFRASTRUCTURE 

The need of industrial clusters for 

new energy infrastructure 

consists of:

CO2 transport and storage 

infrastructure

Hydrogen infrastructure

Electricity network

Heat networks
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CONCLUSIONS MIDDEN EN  INDUSTRY

An estimate of the investments that are required until 2030 for the necessary large-scale energy 

infrastructure is in the range of € 12,1 – 18,1 billion. For comparison, PBL estimates the cumulative 

investments up to 2030 for:

Implementation of the draft climate agreement at € 56 -75 billion

The industry: at € 2,8 – 4,5 billion

Main uncertainties / risks that make private parties reluctant to investments are:

Financial conditions are still insufficient to arrive at a positive business case

Legislation and regulations are not yet adapted to new energy infrastructure (energy law 1.0 and 

heat law 2.0)

Social support for some energy carriers is still insufficient
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IMPACT AND FOLLOW-UP

Target audience:

Science and consultants

Policy makers

Industry itself

Energy companies

Technology suppliers

How to reach the audience?

MIDDEN website at: 

https://www.pbl.nl/en/middenweb-publications

Conference about MIDDEN results on 21 November → 
Interesting for: heavy industry, sector organizations, advisors, 

government, technology companies, energy & infrastructure sector, 

representatives of industry clusters.
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CONCLUSIONS
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KLIMAAT AKKOORD EN VOORTGANG
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THE FUTURE ENERGY SYSTEM IS COMPLEX
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AND MULTI DISCIPLINARY
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INDUSTRIAL TRANSFORMATION TO A ZERO 

CARBON FOOTPRINT IS VERY COMPLEX 

• ~50% of primary energy use

• Many options :

 Energy Efficiency improvement existing processes

 New processes with inherent better efficiency

 Renewable feedstock (biobased industry)

 Renewable energy carriers (green hydrogen, green power)

 Carbon capture and storage

 Recycling/ re-use/circular value chain

• Over roughly 3 decades, overall one investment cycle

• Factory level, regional level, structural changes in economy and energy 

system
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