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Preface
The 2019 Climate Accord identified electrification as a key option for the reduction of CO2 industrial emissions 

by 2030. Back then there was not enough clarity around what the implications would be for the production of 

renewable energy. It was therefore agreed that a review would be carried out in 2021 to determine whether 

scaling up the ambition for renewable energy production is necessary to supply industry. This resulted in the 

advice of the Additional Capacity Steering Group. Interim insights from the present Roadmap also served as 

input for that advice. In addition, the Industry and Electricity Implementation Committees under the Climate 

Agreement need the role that electrification will play towards 2050, and what preconditions are needed for 

this, to be substantiated. The cross-sectoral Power-to-Industry working group is fleshing out and elaborating 

on this issue.

This roadmap was prepared, at the request of the Power-to-Industry working group, by TKI Energie en 

Industrie, together with TNO, DNV, and MSG Sustainable Strategies. The drafters were grateful for the 

insights that the members of this working group offered.  
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Summary

D
utch industry is on track to be climate-neutral by 2050. Electrification in industry is 
set to play an important role here. The present Roadmap shows how the Netherlands 
can take advantage of its unique position to electrify industry on a large scale. By 
2050, 80 to 130 TWh of industrial energy demand - enough to meet at least 60 % 

of total needs - will be electrified. That will require a lot of additional renewable electricity 
and conversion capacity. Even before 2030, the potential for industrial electrification is high. 
Government, grid operators, industry, the energy sector and other stakeholders can take 
essential steps now to realize this great potential and lay the groundwork for the road to 2050.

The Netherlands is well positioned to make industrial electrification happen. Its location is favorable, 

both for the large-scale production of affordable renewable electricity and hydrogen from North Sea 

wind, and for the supply and transit of renewable-energy carriers through imports by sea. In addition, 

the Netherlands already has a very well-developed electricity 

infrastructure, with comparatively large amounts of cross-border 

transmission capacity. It is also the beating heart of the Northwest 

European industrial cluster, with an extensive network for natural gas, 

raw materials for energy, and industrial gases. It thus has a unique 

opportunity to lead the way, taking advantage of its highly educated 

workforce, high-quality knowledge base, and great innovative 

strength in both energy and industry.

This roadmap outlines the potential for electrification within industry as we head towards 2030 and 2050, 

under what conditions this potential can be unlocked, and how the resulting additional demand for electricity 

will affect the electricity sector and levels of national CO2 emissions. The present Roadmap was developed 

at the request of the Power-to-Industry working group, which meets on behalf of the Industry and Electricity 

Implementation Committees under the Climate Agreement. Members of the working group helped 

substantiate the roadmap by identifying, in various sub-working groups, key barriers and possible solutions. 

The technical potential for industrial electrification 
in the Netherlands is huge.

The additional amount of electricity that industry will use, both directly and indirectly via conversion to 

hydrogen, could reach some 130 TWh by 2050. This is on top of existing demand for electricity from industry, 

demand from new industries, and growing demand from other sectors such as data centers. The potential 

is greater than the current total electricity use in the Netherlands, and 3 to 4 times greater than the current 

level of demand for electricity from industry. The minimum amount of electricity and green hydrogen that will 

have to be made available to meet emission-reduction targets, is 80 TWh. Other emissions-reduction options 

such as energy conservation, green gas, geothermal, and the current cap for carbon capture and storage, will 

also have to be used to the fullest. If that does not happen, the need for electrification will rise. The required 

80 TWh for industry is thus a clear no-regret target and will very likely still not be enough.

“The Netherlands 
has a unique 
opportunity to 
lead the way”
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Fulfilling the potential for electrification in 2050 will create demand for electricity equivalent to 26 to  

46 GW of offshore wind power. This applies to both direct and indirect electrification, including losses from 

conversion. With direct electrification, there are losses from the generation and use of CO2-free adjustable 

power, while with indirect electrification there are losses from the production of green hydrogen. 

Even before 2030, it is technically feasible to make a lot of progress in electrifying industry. There is a 

major role to be played here by e-boilers, hybrid and otherwise, in addition to electrical drives and heat 

pumps. In addition, the Climate Accord sets a target of 3 to 4 GW of 

electrolysis for industry. Flexible use of hybrid boilers could create 

a demand for electricity of 30 TWh, including electrolysis. Together 

with current expectations for autonomous growth in the demand 

for electricity equivalent to 15 TWh for data centers, this will require 

an estimated 10 GW of additional offshore wind capacity.1 In the 

case of baseload operations, the potential adds up to an electricity 

demand of up to 80 TWh.

 

2030 2050

Demand for electricity (TWh) 30 - 80 80 - 130

Reduction of CO2 emissions (Mtons) 9 - 20 20 - 45

Generation (GW of offshore wind power) 10 26 - 46 

1     The 10 GW is consistent with the advice that the Additional Capacity Steering Group gave earlier this year. 

“Even before 2030, 
it is technically 
feasible to make a 
lot of progress”
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Steps needed to realize the potential

Much needs to be done in order to seize the opportunities for electrification. A volume of 80 TWh - 60 % 

of industrial energy demand in 2050—is no regret electrification. This makes it clear that government, grid 

operators, power producers, and industry can make investments that are robust now, and that will remain so 

well into the future. Intensive cooperation among all players in the chain is required so that choices can be 

made now for policy measures and investments that will lead to short-term investments while preparing the 

path to 2050. The government has an important role to play here in initiating and coordinating the process, 

and in creating the right conditions for industrial electrification. The steps that will be key to this are detailed 

below. The information is broken down into four categories and a table with an overview of the actions that 

will be required. The actions are closely interrelated, so all of the preconditions will need to be managed.

1. Set clear policy goals, and make instruments appropriate for industrial electrification. This could 

provide the impetus for several projects that the current subsidy for sustainable energy production and 

climate transition, known as SDE++, does not provide for in sufficient measure. This push has to be 

made within the next two years if the 2030 targets are to be met.

2. Develop the generation of electricity and enhance flexibility, in keeping with industry demand. 

Industrial electrification will require the generation of additional electricity. A national assurance mechanism 

is needed for the even growth of industrial generation and use of CO2-free electricity so as to reduce CO2 

emissions through electrification. There is a lot of potential for flexible demand that can be met by solar 

and wind power up until 2030. After that, there will be a growing need for controllable power.

3. Accelerate the scaling up of the transport infrastructure. The accelerated expansion of electricity 

infrastructure and the development of hydrogen infrastructure will be essential up until 2030. After 2030 

there will be a need to upgrade electricity grids on a large scale and to expand hydrogen infrastructure 

to create a nationwide backbone. The recommendation is thus that initiatives such as the Sustainable 

Industry Infrastructure Program (Programma Infrastructuur Duurzame Industrie) and the Multiannual 

Energy and Climate Infrastructure Program (Meerjarenprogramma Infrastructuur Energie en Klimaat), 

which are now being put together pursuant to the Climate Agreement, also be used for infrastructure 

planning beyond 2030, with a clear role for Cluster Energy Strategies. 

4. Develop a programmatic approach to innovations and the dissemination of knowledge. Innovation, 

scaling-up, the mitigation of risks, and the reduction of costs will be key to creating additional capacity 

on the scale required. This will require a programmatic approach to innovations, the exchange of 

knowledge between and among companies, and the training of enough technically qualified people.
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Set clear policy goals, and make instruments appropriate for industrial electrification
Actions: Who:

 As soon as possible, set a policy target for the amount of industrial  
electrification by 2030, with a minimum of 30 TWh.

National government,  
Industry


No later than 2025, set a policy target for the amount of industrial  
electrification to be achieved between 2030 and 2040, establish a 10-year 
plan, and fine-tune it periodically.

National government,  
industry, the 
energy sector


Improve the accessibility of, and coverage for industrial electrification in, 
the SDE++ so that available electrification technologies are deployed 
before 2030.

National 
government

 Introduce differentiation in network tariffs to unlock flexibility in demand, 
for example through a tariff component such as kWflex.

National government,  
grid operators

Develop the generation of electricity and enhance flexibility, in keeping with industrial demand
Actions: Who:

 Set an additional target of 10 GW for offshore wind power in earmarked 
for electrification in industry.

National
government


Prepare for continued growth of between 28 and 42 GW in offshore 
wind-power for industrial electrification by 2050—this in addition to what 
the Climate Agreement calls for.

National 
government


Secure the structural reduction of CO2 emissions through electrification with 
chain steering as a mechanism for aligned supply and demand targets.

National government,  
industry, the  
energy sector

 Develop a strategy to ensure that there is enough CO2-free controllable 
power available.

National government

Accelerate the scaling up of the transport infrastructure
Actions: Who:

 Make decisions on accelerated and proactive investments in electricity 
infrastructure by 2022.

National government,  
grid operators

 Start short-term investments in regional and national hydrogen infrastructure. Grid operators,  
national government


Continue the programmatic alignment of investments in industrial 
electrification and infrastructure through the Multiannual Energy and 
Climate Infrastructure Program, with a program in place by 2025 for 
the steps to be taken between then and 2050.

National 
government,  
grid operators, 
industry


Develop a mechanism for securing and sharing reliable data on the 
potential for demand from electrification projects and their potential 
flexibility, such as a data safehouse.

Industry, grid 
operators

 Shorten procedures for industrial electrification and for the infrastructure 
that will be needed.

National 
government

Develop a programmatic approach to innovations and the dissemination of knowledge
Actions: Who:

 Pool and increase public resources for industrial electrification, focusing on 
the reduction of costs, scaling up, and the role that flexibility has to play.

Topsector Energie, 
national government

 Make innovation tools suitable for integrated chain programming through 
to implementation.

National government, 
Topsector Energie




