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The great electrification is reshaping the energy system of the EU at unprecedented speed. What began
as a primarily climatedriven transition has become central to the EU’s strategic agenda, evolving into a
response to deep structural challenges: the EU’s competitiveness, its heavy reliance on imported fossil
fuels, and the geopolitical risks that come with it. As the EU accelerates its shift toward a green,
affordable, and strategically autonomous energy future, electricity is set to become the backbone of
energy supply and demand. The push for electrification comprises intertwined transitions — scaling
renewables, strengthening grids, and electrifying enduse sectors — that can both enable and constrain
one another. Imbalances between these elements create system frictions, making holistic planning and
steady investment essential to advance Europe’s climate and competitiveness agenda. Strengthening a
renewablebased electricity system is now essential not only for lowering emissions, but also for
improving strategic autonomy and ensuring secure, affordable energy across the region.

In this series, the Energy Transition RaboResearch team explores the structural forces driving the EU’s
electrification, including the policy, technology, and geopolitical dynamics behind it. This series offers a
comprehensive view of the great electrification across its key dimensions — energy demand, power
supply, grids and flexibility, raw materials, regulation, and geopolitics. The great electrification will be a
long and complex process, and each publication explores a different aspect of how this transformation
can be aligned with Europe’s climate, competitiveness, and security objectives.
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Sources Technology

The EU’s drive toward a green, affordable, and autonomous energy system - February 2, 2026

The EU's energy transition is no longer just about climate, it's also about competitiveness and strategic
autonomy. In this first report of our series on “the great electrification,” we explain how electrifying
demand, scaling renewables, and upgrading grids will reshape the EU's energy future.

The great electrification: Scenario based insights into the EU’s accelerating shift to electricity - March
24,2026

The second report in our series provides a comparative scenario review revealing electrification as a
structural trend in the EU energy system, with all pathways showing faster acceleration beyond 2030.

The great electrification of transport: Unlocking efficiency gains - April 16, 2026

The transport sector consumes 47% of all of the EU’s oil demand, and given the lack of significant oil
reserves , this is almost entirely imported from abroad. Electrifying this sector can considerably reduce
the dependence on fossil fuels.

The great electrification: Can the EU power its Al Ambitions? - April 29, 2026

Europe’s Al ambitions are accelerating data center demand and pressuring power systems. This report
shows how electrification and grid limits shape EU data center growth.

The great electrification: Nuclear energy in the changing power system - May 07, 2026

This article assesses the role of nuclear energy in Europe’s electrification, concluding that its contribution
toward 2040 will depend largely on extending the existing fleet, with limited scope for new reactors and
small modular reactors unlikely to alter the outlook before midcentury.
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The great electrification: The power of the sun in the EU - June 30, 2026

Solar power is rapidly becoming a cornerstone of Europe’s energy system, delivering low-cost,
homegrown electricity while reducing reliance on fossil fuels. Yet its growth is increasingly constrained
by the concentration of production during daylight hours, putting pressure on the grid, raising
curtailment risk, and pushing down capture prices. Battery storage will be critical to unlock further
expansion.

The great electrification: Can the EU deliver its wind power ambitions? - August 28, 2026

Wind power now supplies around one-fifth of electricity demand across the EU and UK and is set to play
a central role in Europe’s electrification. Further growth is expected in both onshore and offshore wind,
but delivery will depend on permitting, grid readiness, supply chains, auction design, financing
conditions, and demand growth.

The great electrification: The power of molecules - September 3, 2026

Europe’s energy transition will be driven by direct electrification, the most efficient decarbonization
route. However, some industrial processes, transport applications, and storage functions still require
molecules. Sustainable bioenergy can meet part of this demand, while Power-to-X can help bridge the
gap. Because Power-to-X is costly and energy-intensive, its use will be limited to applications with few
alternatives.

The great electrification of the residential built environment - September 9, 2026

Households are moving from being fossil-fuel-dependent energy consumers to becoming active
participants in the electricity system. Electrification of heating, cooling, and mobility is expected to
accelerate toward 2040, while building renovations and efficiency improvements help limit overall
energy demand. The key challenge is managing demand flexibly within grid limits.

The great electrification: Natural gas is the bridge Europe can’t burn - September 17, 2026

The EU’s energy transition is being shaped by the “great electrification”: the shift to electricity as the
foundation of a cleaner, more competitive, and more secure energy system. While electrification is
essential, the expansion of renewable generation, grid infrastructure, and system flexibility will take time.
As a result, natural gas is likely to remain a critical bridge fuel, supporting affordability, security, and
industrial competitiveness during the transition.

The great electrification of EU industry: What will it take? - October 1, 2026

EU industry's electrification challenge is no longer mainly about technology or policy availability. It is
about turning fragmented measures — from carbon pricing and affordable power to grid access,
financing, and demand support — into a coherent investment framework. Industrial electrification will
scale only when projects offer predictable returns and allow firms to remain competitive.
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Disclaimer

This publication is issued by Codperatieve Rabobank U.A., registered in Amsterdam, The
Netherlands, and/or any one or more of its affiliates and related bodies corporate (jointly and
individually: “Rabobank”). Codperatieve Rabobank U.A. is authorised and regulated by De
Nederlandsche Bank and the Netherlands Authority for the Financial Markets. Rabobank London
Branch is authorised by the Prudential Regulation Authority (“PRA”) and subject to regulation by the
Financial Conduct Authority and limited regulation by the PRA. Details about the extent of our
regulation by the PRA are available from us on request. Registered in England and Wales No.
BR002630. An overview of all locations from where Rabobank issues research publications and the
(other) relevant local regulators can be found here:
https://www.rabobank.com/knowledge/raboresearch-locations

The information and opinions contained in this document are indicative and for discussion
purposes only. No rights may be derived from any transactions described and/or commercial ideas
contained in this document. This document is for information purposes only and is not, and should
not be construed as, an offer, invitation or recommendation. This document shall not form the basis
of, or cannot be relied upon in connection with, any contract or commitment by Rabobank to enter
into any agreement or transaction. The contents of this publication are general in nature and do not
take into account your personal objectives, financial situation or needs. The information in this
document is not intended, and should not be understood, as an advice (including, without
limitation, an advice within the meaning of article 1:1 and article 4:23 of the Dutch Financial
Supervision Act). You should consider the appropriateness of the information and statements
having regard to your specific circumstances and obtain financial, legal and/or tax advice as
appropriate. This document is based on public information. The information and opinions
contained in this document have been compiled or arrived at from sources believed to be reliable,
but no representation or warranty, express or implied, is made as to their accuracy, completeness or
correctness.

The information and statements herein are made in good faith and are only valid as at the date of
publication of this document or marketing communication. Any opinions, forecasts or estimates
herein constitute a judgement of Rabobank as at the date of this document, and there can be no
assurance that future results or events will be consistent with any such opinions, forecasts or
estimates. All opinions expressed in this document are subject to change without notice. To the
extent permitted by law Rabobank does not accept any liability whatsoever for any loss or damage
howsoever arising from any use of this document or its contents or otherwise arising in connection
therewith.

This document may not be reproduced, distributed or published, in whole or in part, for any
purpose, except with the prior written consent of Rabobank. The distribution of this document may
be restricted by law in certain jurisdictions and recipients of this document should inform
themselves about, and observe any such restrictions.
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A summary of the methodologies used by Rabobank can be found on our website.

Cooperatieve Rabobank U.A., Croeselaan 18, 3521 CB Utrecht, The Netherlands. All rights reserved.
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The great electrification of EU industry: Rabobank %
What will it take?
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EU industry's electrification challenge is no longer mainly about technology or policy availability. It is about
turning fragmented measures — from carbon pricing and affordable power to grid access, financing, and
demand support — into a coherent investment framework. Industrial electrification will scale only when
projects offer predictable returns and allow firms to remain competitive.

Summary

+ Industry remains important for the EU’s competitiveness, innovation, jobs, decarbonization
and, ultimately, its strategic autonomy. But the electrification rate of industry in the EU has
stalled at around one-third of final energy consumption.

« The technical potential for electrification is large, particularly in low-temperature heat
applications and selected industrial processes, but the business case varies significantly by
subsector, asset base, technology readiness, grid access, and exposure to electricity prices.

« Energy-intensive sectors such as steel, cement, chemicals, glass, ceramics, and nonferrous
metals face the most complex transition pathways. In these sectors, electrification may play a
limited role and will likely be combined with complementary technologies and approaches,
including hydrogen, biofuels, carbon capture and storage, or circularity measures.

« EU industrial electrification policy has become more comprehensive, combining carbon
pricing, state aid, grid measures, energy market reforms, demand-side tools, and dedicated
electrification targets. However, the pace of electrification has not yet accelerated at the scale
implied by policymakers” ambitions.

« Aviable business case for firms to invest in electrification is more than the sum of available
technologies and policy measures. Industrial electrification requires a coherent and credible
investment environment in which electricity costs, grid access, carbon incentives, financing,
and demand for low-carbon products give investors a reasonable prospect of recovering their
capital and earning an adequate return.
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EU industry, much more than energy use

Industry is a major contributor to energy demand in the EU, accounting for roughly 25% of total final
energy consumption. Electrification in EU industry progressed significantly during the 1990s, with
electricity’s share of industrial energy use rising to approximately 30%. This increase was supported in
part by energy efficiency improvements, which reduced the share of fossil fuels in the energy mix. Since

then, the share of electricity in industrial energy consumption has largely plateaued at around 33%, as
shown in figure 1.

Industry is strategically important beyond its direct energy use. As discussed in our previous report on
the state of the energy transition in Europe and in Mario Draghi’s 2024 report on European
competitiveness, industry is central to restoring the EU’s economic strength because it supports
innovation, productivity growth, and strategic autonomy. Draghi, the former head of the European
Central Bank, argued that Europe can no longer rely on cheap fossil-based energy, expanding trade, and
favorable geopolitical conditions. Recent shocks, from Russia’s war in Ukraine to tensions around the
Strait of Hormuz, have weakened competitiveness and exposed the risks associated with imported fossil
fuels. In this context, electrification based on domestically generated power has emergedas a key route
to strengthening resilience, security, and competitiveness.

Figure 1: EU industry’s final energy consumption by source, 1990-2023
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Source: Eurostat, RaboResearch 2026

The EU’s industrial energy use

Industrial energy use is more complex than figure 1 suggests. Energy needs vary widely by subsector,
process, technology, and energy intensity, resulting in distinct electrification pathways. Understanding
electrification potential therefore requires looking beyond final energy statistics to the underlying
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energy flows, conversion processes, and site-level integration constraints.

Industry encompasses a diverse range of subsectors,[1] including iron and steel, nonferrous metals,
chemicals and petrochemicals, non-metallic minerals, food and beverages, pulp and paper, machinery,
transport equipment, textiles, construction, and other manufacturing activities. Energy demand is
nevertheless concentrated. As shown in figure 2, chemicals and petrochemicals account for about 20%
of EU industry’s final energy consumption, while non-metallic minerals, pulp and paper, food and
beverages, iron and steel, and machinery each represent more than 10%.

EU legislation has no single binding definition of energy-intensive industries. Instead, different policy

instruments use energy-cost thresholds or sector classifications. Yet figure 2 shows that a small group of
sectors dominates industrial energy use and therefore has an outsized influence on decarbonization,
competitiveness, and even state aid outcomes.

Figure 2: Share of EU industrial final energy consumption by subsector, percent, 2023
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Source: Eurostat, RaboResearch
This concentration of demand increases the importance of electrification in energy-intensive industries.

However, their electrification pathways differ sharply by process, technology readiness, infrastructure,
energy prices, regulation, and asset cycles. Electrification potential must therefore be assessed at the
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subsector level rather than treating industry as a homogeneous market.

Electrification pathways and technical potential for EU industry

Industrial electrification potential is large. A University of Oxford study estimates that up to 90% of
industrial energy demand could ultimately be electrified, while Agora Industry finds that available

technologies could cover a similar share of Europe’s remaining non-electric demand by 2035. At the

facility level, however, potential varies by temperature requirements, process chemistry, technology
maturity, and site integration constraints.

Most additional potential lies in steam generation and process heat across a broad temperature range
(see figure 3). McKinsey estimates that available technologies could theoretically electrify heat demand

up to 1,000 degrees Celsius, covering about 80% of EU industrial energy demand; a study by the

Potsdam Institute arrives at a similar estimate of 78%.

Figure 3: Industrial energy demand by end use and sector, 2023
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Source: JRC-IDEES 2023, ENDEMO data set, RaboResearch 2026

At the plant level, electrification pathways fall into three broad groups: the easy to electrify, low- and
medium-temperature applications, energy-intensive industries with demanding and diverse process and
feedstock conditions, and activities that must retain molecular inputs.

Easy-to-electrify industries
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A significant share of industrial processes that currently rely on fossil fuels can be electrified easily.
Processes that use low-temperature heat, typically below 200C, offer the clearest opportunity. The IEA
finds industrial heat pumps mature up to 150C and electric boilers capable of producing steam up to

350C and about 70 bar. IRENA estimates heat pumps alone could meet at least 30% of industrial heat

demand, close to the Technical University of Denmark’s estimate of 37%.

Steam demand is concentrated in chemicals and pharmaceuticals, pulp and paper, food and beverages,
and machinery, as shown in figure 3. According to the IEA, these sectors are priority candidates for
electric boilers and heat pumps, although process-level assessments remain necessary. In pulp and
paper, one industry report finds almost 70% of steam use is below 5 bar. Commercial systems already

operate in pulp and paper, pharmaceuticals, food, and beverages. Agora concludes that most common

steam ranges - between 100-400C and 3-40 bar — can already be electrified.

Figure 4: Share of EU industrial energy demand by degree of electrification, 2023
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Source: Agora, IEA, RaboResearch 2026

As figure 4 indicates, technology is not the main barrier to electrification. Beyond heat pumps,
technologies such as electric boilers, resistance heating, and induction can extend direct electrification
to higher-temperature applications, also according to Fraunhofer.

Energy-intensive industries

On the other side of the electrification spectrum, energy-intensive industries often rely on fossil fuels not
only for energy, but also as feedstocks in chemical processes. Many also require precise process control
and have higher temperature and pressure requirements, as is the case in steel, cement, chemicals, and
petrochemicals.

The Joint Research Centre (JRC) has assessed decarbonization pathways for aluminum, steel, ammonia,

cement, ceramics, and glass. However, decarbonization is not synonymous with direct electrification. For

example, hydrogen-based direct reduced iron (DRI) nearly doubles electricity demand in steelmaking,

Page 11/24  Version 12-10-2026 12:15 CEST | CoOperatieve Rabobank UA located in Amsterdam +30046259


https://www.iea.org/reports/renewables-for-industry
https://www.irena.org/News/articles/2023/Sep/Innovation-can-pave-the-way-to-decarbonise-high-temperature-heat-in-industries
https://www.irena.org/News/articles/2023/Sep/Innovation-can-pave-the-way-to-decarbonise-high-temperature-heat-in-industries
https://orbit.dtu.dk/en/publications/strengthening-industrial-heat-pump-innovation-decarbonizing-indus/
https://ehpa.org/news-and-resources/publications/through-pumps-to-pulp-greening-the-paper-industrys-heat/
https://www.turboden.com/company/media/press/press-releases/4947/turboden-successfully-starts-up-the-worlds-largest-steam-producing-heat-pump-setting-a-new-benchmark-for-industrial-decarbonization
https://hthp-symposium.org/hthp-symposium-2026/gold-exhibitor-sph/
https://www.arla.com/company/news-and-press/2025/pressrelease/arla-foods-pioneers-heat-pump-breakthrough-to-cut-supply-chain-emissions/
https://www.danfoss.com/en/service-and-support/case-stories/cf/how-we-decarbonize-with-our-customers-gulpener-brewery-netherlands/
https://www.agora-industry.org/publications/direct-electrification-of-industrial-process-heat
https://climate.ec.europa.eu/document/download/d52e7a6b-c675-4966-9d30-bfc6f5779f40_en?filename=16.4.%20Industrial%20heat%20stakeholder%20workshop.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC144120
https://publications.jrc.ec.europa.eu/repository/handle/JRC144070
https://publications.jrc.ec.europa.eu/repository/handle/JRC144119
https://publications.jrc.ec.europa.eu/repository/handle/JRC144123
https://publications.jrc.ec.europa.eu/repository/handle/JRC144122
https://publications.jrc.ec.europa.eu/repository/handle/JRC144091
https://www.rabobank.com/knowledge/q011413126-how-do-we-produce-green-steel

whereas aluminum is already power-intensive and benefits mainly from cleaner electricity. Combined
with the sectoral energy profiles in figure 3, the JRC's findings provide the basis for the indicative
electrification ranges presented in table 1.

Table 1: Electrification potential in energy-intensive industries, 2026

Current final energy Current Approximate
Sector consumption, EU-27 electricity | sharethatcanbe | Rationale
Terawatt-hours? share electrified®®
50%-60% direct Steel already uses substantial amounts of electricity,
Higher if especially secondary steel, while primary steel remains
: dominated by high-temperature non-electric heat.
251 33% electrolytic H, for yhig P
DRl is counted as The range reflects current EAF use, increased scrap-EAF,
Steel: Primary and indirect auxiliary electrification and potential BF-BOF replacement
secondary electrification by H2-DRI-EAF.
Most cement energy demand is for non-electric process
heat, including a large share above 1,000C.

144 10% 20%-30% Electrification can address grinding, auxiliary processes,
and some thermal support, but clinker production is
difficult to electrify and calcination emissions remain.
Steam and medium-temperature process heat account for
a large share of energy demand.

0 06 7E0 The lower end of the range reflects electric boilers, heat

338 29% 45%-75%
pumps, and low-temperature heat applications; the upper

Chemicals and end assumes wider electric cracking, electric furnaces, and
petrochemicals electrolytic feedstocks.
Aluminum is already structurally electrified through Hall-
o
51%in the Héroult smelting.
830 nonferrous 85%-90% for o o ) )
Aibertam metals TR Remaining electrification potential relates mainly to
category alumina refining, recycling, heat supply, and auxiliary
(nonferrous processes.
metals proxy)
ENDEMO reports glass and ceramics together, with most
energy demand in non-electric high-temperature
process heat.
50%-75% technical ’ o
. Electric melting is critical for glass but more mature for
204 22% heat electrification
. small furnaces than for large flat-glass furnaces.
potential

Ceramics has higher technical electrification potential

Glassand caramics because much kiln heat can theoretically be electrified
using available or emerging technologies.

Source: Joint Research Centre, RaboResearch 2026

[2] Note: ENDEMO dataset

[3] Electrifiable shares were estimated using engineering judgement informed by technology maturity
and sectoral decarbonization pathways described in the JRC industrial decarbonization factsheets. Low-
temperature heat (<400C) was assumed to be largely electrifiable using commercially available
technologies such as electric boilers and heat pumps. For medium-temperature heat (400-1,000C) and
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very high-temperature heat (>1,000C), sector-specific electrification factors were applied based on
technology readiness, expected deployment potential, and process constraints. Lower-bound values
represent near-commercial deployment potential, while upper-bound values represent long-term
technical potential assuming successful maturation of emerging electrification technologies.

[4] ENDEMO sectoral energy-balance data was used to estimate the technical electrification potential of
process energy demand. For chemicals, the resulting values should be interpreted with caution because
the dataset does not explicitly distinguish feedstock use from process energy use. Actual sector
electrification potential may therefore be lower than the calculated technical maximum and will depend
on the future deployment of electrochemical processes, electrified cracking technologies, and renewable
hydrogen pathways.

[5] JRC's aluminum factsheet separately reports 116TWh of electricity consumption for smelting in
Europe in 2023, suggesting a possible difference in sector definitions across sources.

The role of hydrogen and e-fuels for energy intensive industries

Even under ambitious electrification scenarios, hydrogen, sustainable biomass, and renewable carbon
molecules will remain necessary as reactants, reducing agents, feedstocks, and sources of very high-
temperature heat for the applications that can’t be fully electrified. This is particularly true for primary
steel, cement and lime, glass and ceramics, chemicals and petrochemicals, and refineries.

Primary steel production cannot be fully electrified because coking coal supplies heat and reduces iron
ore. Scrap-based electric arc furnaces are constrained by scrap availability and quality, while hydrogen-
based direct reduction can replace carbon as the reducing agent. Demand for low-carbon steel exists,
but most offtake agreements remain non-binding rather than firm purchase contracts.
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Figure 5: Top 10 suppliers of low-emission steel by number of agreements, 2026
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Cement, lime, glass, and ceramics require 1,000-1,600C heat, precise thermal control, and stable large-
scale processes that electric furnaces cannot always provide economically. Green molecules therefore

remain part of their decarbonization pathways where full electrification is impractical.

Some chemicals depend structurally on molecules because ammonia, methanol, and polymers require
hydrogen and carbon as feedstocks. Electrification can improve efficiency but cannot replace these
feedstocks; decarbonization requires low-carbon hydrogen and biogenic or captured CO2. Similarly,
refineries require hydrogen for impurity removal, hydrocracking, and hydrotreating. Electrification can
replace some heat, while combining low-carbon hydrogen with captured CO2 can produce synthetic
fuels. Low-carbon hydrogen is vital for these uses, but the market remains immature: Few projects are
operating or have reached final investment decision. Supply therefore remains constrained and costly,

while near-term availability falls short of prospective industrial demand. Hydrogen is essential, but

scaling up will take time. Figure 6 illustrates the current status of the hydrogen supply chain.
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Figure 6: Annual expected global hydrogen supply by project status, pre-2025-2030
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How industrial electricity demand could evolve

The technical potential outlined in the preceding sections suggests that electricity could account for a
substantially larger share of industry’s final energy consumption. However, estimating the pace of this
transition is difficult. Electrification often requires major investment decisions, and actual deployment
may diverge significantly from scenario-based projections.

In a previous article in the great electrification series, we reviewed the role of energy-system models to

understand the interaction of key dynamics shaping electrification. These models optimize the energy
system as a whole, and therefore do not fully replicate strategic company decisions. However, they do
illustrate the scale of change implied by EU climate targets.

Figure 7 shows how, according to the EU’s CETO modeling exercise, industrial electricity use rises from
940TWh in 2025 to nearly 1,400TWh by 2045, and increase of around 45%. Efficiency gains keep this
increase moderate relative to total EU electricity consumption of almost 2,400TWh in 2024. Most sectors

grow by about 30% or less, with larger increases in chemicals and non-metallic minerals.
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Figure 7: EU industrial electricity consumption in the CETO scenario, 2025-2050
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System scenarios identify the least-cost pathway to climate targets based on expected technology costs
and macro assumptions. Figure 7 shows this system-optimal electrification pathway, while also

accounting for some firm-level factors such as asset age. The following sections examine the policy and
business conditions that ultimately shape those decisions and help explain the gap between theoretical
potential and market materialization.

The EU policy framework for industrial electrification

As illustrated in figure 8, the European Commission began building a policy framework to support
electrification of the energy system before its current term. Following Russia’s invasion of Ukraine and
the disruption of natural gas flows through Nord Stream, that agenda accelerated. Since then, the
commission has introduced a steady stream of measures to support electrification of the broader energy
system and, more specifically, within industry.

From REPowerEU to the EU Electrification Action Plan

The list of political initiatives supporting electrification is remarkable. REPowerEU mobilized more than
EUR 300 billion to reduce dependence on Russian energy, and the European Hydrogen Bank has
awarded almost EUR 2 billion to 22 projects. The Grids Action Plan targets congestion and connections;
the Net-Zero Industry Act accelerates clean-technology manufacturing; and the electricity market reform
supports predictable power costs through power purchase agreements (PPAs), contracts for difference
(CfDs), and risk-reduction measures.
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Figure 8: EU Industrial electrification policy timeline
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The Clean Industrial Deal frames electrification as a competitiveness strategy in response to Draghi’s

diagnosis and targets an economy-wide electrification rate of 32% by 2030. One of its key initiatives is
the Affordable Energy Action Plan, which aims to narrow the electricity-fossil-fuel cost gap through
lower taxes and network charges, stronger support for PPAs, grid investment, flexibility, and market
integration. In parallel, the Clean Industrial Deal State Aid Framework enables stronger national support
while protecting the internal market. Approved measures include Spain’s EUR 408 million industrial
decarbonization scheme; energy-price relief measures worth EUR 334 million, EUR 3.8 billion, and EUR 90
million for Bulgaria, Germany, and Slovenia, respectively; and cleantech schemes in Germany (EUR 3
billion) and Italy (EUR 1.5 billion). The European Grids Package complements this by addressing queues,
access procedures, permitting, and connections.

More recently, the proposed Industrial Accelerator Act addresses the demand side of industrial
decarbonization. It proposes using public procurement, public support schemes, “Made in EU”
preferences, and low-carbon requirements to create markets for products such as green steel, low-
carbon cement, and clean technologies. The Electrification Action Plan targets an electrification rate of
46% by 2040. For industry, it focuses on narrowing the electricity-gas price gap, easing grid connections,
and coordinating EU funding for capital expenditure.

The Electrify Now coalition also plays a role by facilitating practical exchanges, showcasing replicable
national and regional initiatives, and helping mobilize investment.

Together, these measures address power-price predictability, relative electricity costs, grid access and
connections, clean-technology manufacturing, state aid, demand for low-carbon products, and
economy-wide electrification.
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EU ETS, the variable-cost lever for electrification

Alongside energy policy, the EU’s Emissions Trading System (EU ETS) is a core lever for electrifying power
and energy-intensive industries. The system puts a price on carbon emissions by requiring covered
companies to surrender emissions allowances, creating a financial incentive to reduce fossil-fuel use. It
thus raises the relative cost of fossil fuel production while funding transition investment.

The 2023 EU ETS reform tightened the emissions cap, raised the 2030 reduction target to 62% below
2005 levels, and set the phase-out of free emissions allowances alongside the phase-in of the Carbon
Border Adjustment Mechanism (CBAM). Since then, the additional cost pressure created by the EU ETS
for some covered industries has become increasingly controversial, with opposition to the system

mounting ahead of the Antwerp EU leaders’ summit this February. However, as Ember illustrates, the
increase in costs faced by EU industry was driven far more by the fossil fuel supply crisis than by the EU

ETS. The chemical industry has come under particular pressure. Yet, according to Cefic, the European
Chemical Industry Council, high energy and feedstock costs are the main competitive disadvantage for

European producers, rather than current carbon price levels.

Although carbon pricing can be perceived as an additional cost, it is also the price signal underpinning a
broader policy architecture designed to enable EU industry to shift away from fossil fuels. This distinction
matters for competitiveness: Recurring fossil fuel supply crises and price spikes, rather than carbon
pricing, have been the underlying and most significant drivers of the recent deterioration in the
competitiveness of EU industry.

The proposed 2026 EU ETS update seeks to reconcile decarbonization and competitiveness through

three channels: a predictable carbon price with safeguards against spikes; stronger conditionality on free
allocation; and greater use of ETS revenues for electric boilers, heat pumps, hydrogen, and other capital-
intensive investments.

EU industrial electrification financial toolbox

Consistent with this policy framework, EU financing is shifting from demonstration projects toward
industrial-scale deployment.

The Innovation Fund is a major EU decarbonization program and includes the EUR 1 billion Heat Auction
pilot for industrial heat pumps, electric boilers, and electrified processes. The ETS-funded Modernisation
Fund supports clean energy, grids, efficiency, and industrial transformation in lower-income member
states. The proposed Industrial Decarbonisation Bank would provide about EUR 100 billion between
2030 and 2040, while the ETS Investment Booster could front-load roughly EUR 30 billion before 2030 to
accelerate final investment decisions. Finally, the proposed European Competitiveness Fund, still under
development, is expected to consolidate and strategically steer EU competitiveness and clean-transition
financing, complementing sector-specific instruments and supporting industrial transformation at scale.
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Financial tools at the EU level are deployed to support a significant investment cycle in industrial
electrification and decarbonization. The central question is therefore not whether industrial heat can be
electrified, but why this substantial technical potential is not translating into deployment. Explaining this
gap requires moving from technical potential to the economics and practical conditions that shape
industrial investment decisions.

Investment barriers and the business case for electrification

Policy alone has yet to translate consistently into company investment decisions. For companies, a viable
project must preserve competitiveness and deliver adequate returns. The business case for electrification
thus depends on electricity and fuel prices, capital costs, asset lives, operational risk, volatility, grid

access, carbon costs, and policy support.

ADE notes that companies often cannot obtain timely, credible grid-connection cost estimates. Siemens’
Infrastructure Transition Monitor finds nearly two-thirds of respondents see policy uncertainty as a
growing threat, although the share of firms with detailed decarbonization plans rose from 43% in 2023
to 60% in 2025. Grid investment remains the strongest perceived accelerator of industrial electrification.

The main barriers concern policy uncertainty, capital and operating costs, infrastructure, market demand,
and opportunity costs, as summarized in figure 9.
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Figure 9: The main barriers to industrial electrification
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An ECORYS study supporting the 2026 Electrification Action Plan identifies five recurring barriers: high

electricity costs, grid access, large upfront investment, competitiveness concerns, and uneven policy
ambition and implementation across member states. The JRC reached similar conclusions in its analysis

of 12 industrial electrification projects, pointing to regulatory complexity, infrastructure dependencies,
financing risks for first-of-a-kind projects, and weak demand for low-carbon products. A University of
Oxford study, citing BASF’s Ludwigshafen project, shows that mature technology alone is insufficient to

drive deployment. Power-price signals, grids, integration risk, financing before asset retirement, and

implementation capacity still constrain industrial electrification.

Most of the identified constraints are already being addressed through EU and national policy initiatives,
as outlined above. The remaining challenge is coordination. Industrial electrification depends on aligned
action to address power costs, grid access, financing, policy certainty, and demand for low-carbon
products. It is therefore not simply a technology problem, nor can it be delivered through policy
mandates or market forces alone.

With a broadly shared diagnosis, common objectives, and a clear set of policy measures, stronger
coordination between public authorities, industry, infrastructure providers, and financiers may be the
key condition for industrial electrification to scale in line with its technical potential and policy urgency.
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Conclusion: The role of electricity in EU industry

The scale of the EU’s exposure to fossil fuels is evident in the support required during recent energy
crises. The European Commission reports that nearly EUR 796 billion in aid was approved between March

2022 and June 2024, of which around EUR 219 billion was granted to companies. This comes on top of
more than EUR 24 billion lost within months to fossil fuel price shocks following the war in Iran and the
crisis in the Strait of Hormuz. With potential annual savings of EUR 260 billion in fossil fuel imports by

2040, the case for electrification is clear.

EU industry is strategically important, but even now electrification has stalled despite its large technical
potential. More than 70% of current industrial final energy use could easily be electrified. Mature
technologies can address low-temperature heat applications and some processes, though energy-
intensive industries face constraints from chemistry, high-temperature heat, hydrogen, and asset cycles.
If this potential were realized, industrial electricity use could increase 40% from current levels,
significantly shielding the industry from fossil fuel supply instability.

Given current technology, industrial electrification is less a question of whether electricity can replace
fossil fuels than whether it can do so on investable terms. The technical potential is large and the policy
framework is increasingly comprehensive. Still, electrification remains constrained because technical
feasibility is broad but uneven, and policy coverage is extensive but fragmented. Individual policy
measures do not automatically translate into bankable projects. Capital will move only when electricity
costs, grid access, carbon incentives, financing, and demand for low-carbon products combine to
provide a predictable return at the project level and allow firms to remain competitive.

For the EU, the central challenge is to turn a complex mix of measures, incentives, safeguards, and
financing tools into a coherent investment framework. Electrification in industry will scale only when
carbon pricing, electricity costs, grid access, financing, and demand for low-carbon products work
together to provide companies with a predictable return on investment and confidence that electrified
production can remain competitive.

Annex: Industry sector definitions
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Table 1a. Correspondence between industry sector definitions for energy balance and NACE sector classifications

Energy-use subsector NACE code NACE description

Mining and quarrying 07.10 Mining of iron ores

Mining and quarrying 07.29 Mining of other nonferrous metal ores

Mining and quarrying 08.1 Quarrying of stone, sand and clay

Mining and quarrying 08.9 (except 08.92)  Other mining and quarrying

Mining and quarrying 09.90 Support activities for non-energy mining

Food and tobacco 10 Manufacture of food products

Food and tobacco 1 Manufacture of beverages

Food and tobacco 12 Manufacture of tobacco products

Textile and leather 13 Manufacture of textiles

Textile and leather 14 Manufacture of wearing apparel

Textile and leather 15 Manufacture of leather and related products

Wood products 16 Manufacture of wood and wood products

Paper, pulp, and printing 17 Manufacture of paper and paper products

Paper, pulp, and printing 18 Printing and reproduction of recorded media

Chemical and petrochemical 20 Manufacture of chemicals and chemical products
Pharmaceuticals 21 Manufacture of basic pharmaceutical products and preparations
Rubber and plastics 22 Manufacture of rubber and plastic products
Non-metallic minerals 23 Manufacture of other non-metallic mineral products (cement, lime, glass, ceramics)
Iron and steel / Nonferrous metals 24 Manufacture of basic metals

Fabricated metals 25 Manufacture of fabricated metal products

Machinery and equipment 26 Manufacture of computer, electronic and optical products
Machinery and equipment 27 Manufacture of electrical equipment

Machinery and equipment 28 Manufacture of machinery and equipment n.e.c.
Transport equipment 29 Manufacture of motor vehicles, trailers, and semi-trailers
Transport equipment 30 Manufacture of other transport equipment

Other manufacturing 31 Manufacture of furniture

Other manufacturing 32 Other manufacturing

Construction 41 Construction of buildings

Construction 42 Civil engineering

Construction 43 Specialized construction activities

Note: NACE is the EU’s standard classification system for economic activities. The subsector categories used in energy
statistics do not map directly onto NACE sectors. Energy balances group activities according to energy use, whereas NACE
classifies companies by their primary economic activity. Source: NACE, RaboResearch 2026

Footnotes

[1] For economic analysis, it is important to note that the subsector categories used in energy statistics
do not map directly onto NACE sectors. Energy balances group activities according to energy use,
whereas NACE classifies companies by their primary economic activity. Find the correspondence used in
this article in the annex.
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