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1 Introduction

e European Union successfully navigated the 2022 energy crisis and it is now more energy

Policy Brief | Issue n°01/24 |January 2024


https://www.euractiv.com/section/economy-jobs/news/germanys-habeck-calls-for-zeitenwende-on-industri
https://www.euractiv.com/section/economy-jobs/news/germanys-habeck-calls-for-zeitenwende-on-industri
https://www.euronews.com/my-europe/2022/11/07/europe-needs-coordinated-united-and-strong-response-to
https://www.euronews.com/my-europe/2022/11/07/europe-needs-coordinated-united-and-strong-response-to

Figure 1: European min, max and average wholesale weekly electricity prices, €/MWh

Source: Bruegel based on Energy Charts.

Figure 1 also shows that while wholesale electricity prices decreased in the second half of
2023, the price di erential remains larger than before the energy crisis, with a higher upper
limit. In the rst half of 2023, EU wholesale prices uctuated on average around €100/MWh,
compared to a range of $30-$50/MWh across key United States markets, approximately $75/
MWh in Japan and $60/MWh in India.

Intervention in electricity prices is part of the industrial policy toolkit of governments.
France has the Regulated Access to Historic Nuclear Energy (ARENH) system (see section 5),
designed to “give French customers the comparative advantage of the low production costs of
the historical nuclear plant pool” (Cours des Comptes, 2022). In Germany, certain industrial
consumers bene tfrom a dozen exemptions, including exemption from the renewables
surcharge (EEG, from Erneuerbare-Energien-Gesetz — Renewable Energy Sources Act) to keep
their electricity prices lower?.

However, since the COVID-19 pandemic, government intervention in the economy has
dramatically increased. After Russia’s invasion of Ukraine, support was channelled towards
mitigating the energy-price shock. Total energy subsidies in the EU rose from €177 billion in
2015 to €216 billion in 2021 and spiked at an estimated €390 billion in 2022 (European Com-
mission, 2023a). Natural gas and electricity subsidies increased the most in 2023, tripling from
€15 billion and €20 billion to €46 billion and €64 billion, respectively.

Exceptional energy support measures allowed under the EU’s March 2022 Temporary
Crisis and Transition Framework for State Aid (sections 2.4 and 2.7)® were due to expire at
the end of 2023, before EU governments successfully lobbied for a six-month extension until
June 2024*. Subsidies to support business a ected by the energy shock have been generally
approved under the EU state aid crisis frameworks, approval granted to more than €672 bil-
lion in aid since March 2022°. Much of the approved support extends beyond 2023. e largest
shares were for Germany (53 percent of the total, or €356 billion), and France (24 percent,
equivalent to €161 billion).

Temporary loosening of EU state aid rules has made such largess possible, but in 2024

2 See BAFA press release of 21 December 2017, ‘Special compensation regulation contributes to the stabilization of
the EEG levy; https://www.bafa.de/SharedDocs/Pressemitteilungen/DE/Energie/2017_23_besar.html
3 C/2023/1188, available at https://eur-lex.europa.eu/eli/C/2023/1188/0j.
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increased from 4 percent to 7 percent®. EU leaders have set a target for renewables to meet
42.5 percent of nal energy demand by 2030. is implies that renewables will meet 65 per-
cent to 70 percent of electricity demand (also including generation from hydro and biofuels)
(European Commission, 2022).

A major consequence is that the number of hours in which renewables can meet total
electricity demand will increase. Consequently, renewables will be responsible for setting
market prices more frequently (prices in European electricity markets are set by the source
which provides the last unit of supply required to meet demand?®). For a better sense for
the magnitude of this change, we performed an intuitive exercise. We extrapolated from
the national hourly output from wind, solar and hydro in selected countries in 2022 using
projected capacities for 2030, and compared this with projected hourly demand. We then
summed the renewable output for every hour of the year and compare this to demand. is
exercise showed that renewables could meet total demand in Spain for 25 percent of hours in
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Figure 2: Retail electricity prices by component and user type, €/KWh, EU (2021)

Source: Bruegel based on Eurostat. Note: Firms are generally eligible for VAT refunds, and that is the case also for some renewable taxes, such as
the EEG surcharge in Germany. Small firms are the Eurostat consumption band between 20 and 499 MWh, medium firms are between 2 and 19.9
GWh, and energy-intensive firms between 70 and 149.9 GWh. Households refers to the TOT KWh Eurostat consumption band.

e numbers involved are very signi cant. In Germany, industrial consumers bene tfrom
abroad range of overlapping rules and exceptions (German Ministry of Finance, 2023). In 2023,
reductions in electricity taxes for industry were estimated to be €1.7 billion. Reduced levies for
o shore wind and combined heat and power plants amounted to an additional almost €1 billion.
Afurther €3 billionwas used to o set the increase in electricity prices paid by industrial con-
sumers because of the EU emissions trading system?.. e existence of a single price zone across
Germany also bene ts electricity-intensive companies in southern and western regions, which
enjoy lower wholesale prices at the expense of higher network costs that they do not pay fully.

A report on energy costs, taxes and the impact of government interventions (European
Commission, 2020) found that energy-intensive industries and agriculture typically pay the
lowest taxes relative to the amount of energy consumed, while road transport sectors pay the
most. e study highlights that energy-intensive industry accounts for 18 percent of energy
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In this context, European — particularly the French and German — governments are locked
in discussions over the introduction of new tools to cut the price of electricity faced by domestic
rms.

5 AFrench trait d’'union and a German bridge
too far

In France, the most signi cant mechanism a ecting market prices was created in 2010 - the
Regulated Access to Historic Nuclear Energy (ARENH) scheme. A large share of the French
electricity supply comes from nuclear plants operated by the state-owned Electricité de
France (EDF). From 2011 until 2025, ARENH allows competing electricity retail suppliers to
buy electricity produced by EDF nuclear power plantsata xed price (of €0.042/kWh), which
they thensellonto nal consumers. e volumes formally covered are 100 TWh?®, or approxi-
mately 25 percent of the country’s total production.

e distributional e ects of ARENH depend on the price level and average annual cost of
nuclear production from EDF. Analysis by the French Court of Auditors assessed that at the
beginning of the scheme in 2011, the xed price was above EDF’s cost of production (€0.032/
kWh), hence it only limited excess pro ts. Since then, the average unit cost of production has
increased and is by now above the xed price set by ARENH (in 2021 the Court estimated
EDF’s production cost at €0.047/kWh). e implication is that EDF makes a loss by selling
power at an arti cially lower price to competitors, de ating average prices.

In November 2023, EDF and the French government agreed on a mechanism to replace
ARENH after its termination on 31 December 2025. e mechanism envisages a claw-back
by taxing at 50 percent all the revenues made from the nuclear production eet when the
wholesale price goes above €78/MWh, and at 90 percent when the wholesale price is above
€110/MWh. ese thresholds were decided to guarantee consumers a net average wholesale
price of about €70/MWh for the next 15 years. e price was deemed by the government to
be adequate to deliver the decarbonisation and re-industrialisation of the country, includ-
ing by reducing EDF’s debt and allowing for the construction of new nuclear power plants.
Although a nal legal text is not available at time of writing, it seems clear that the scheme
will cover all existing nuclear generation, but will exclude new nuclear power plants such as
Flamanville 3 in north-western France. Abandoning ARENH should also give EDF the oppor-
tunity to renegotiate and expand long-term contracts in their portfolio, targeting energy-in-
tensive industrial consumers?’.

e revenues collected by the state from the new scheme will be redistributed among
all consumers, though it is not yet clear what will the distribution key will be (but given the
current government’s focus on re-industrialisation, one would expect industry to be the rst

15 In reality the volumes sold by EDF at a regulated price are much higher. In 2022, EDF reported providing 120 TWh
to alternative suppliers under ARENH and around an extra 55 TWh to households at regulated tari s established
under the French Energy Code, adding to the wholesale ARENH price capacity guarantees, transmission and
marketing costs, as well as a normal rate of return on investment. Moreover, in 2022 EDF reported supplying 75
TWh at capped prices and about 25 TWh of grid losses also sold at the ARENH price (EDF, 2022, p.37).

16 See French government consultation document of 21 November 2021, ‘Projet de dispositif de protection des
consommateurs d’électricité a partir du ler janvier 2026; https://www.ecologie.gouv.fr/sites/default/ les/

Consultation_publique_ NRN_vf.pdf.

17 André  omas, ‘Prix de I’électricité : aprés son accord avec I’Etat, EDF devra convaincre ses clients industriels;
Ouest France, 22 November 2023; BFM Business, ‘EDF va proposer des contrats adossés a des actifs nucléaires aux
plus gros consommateurs; 21 November 2023, https://www.bfmtv.com/economie/entreprises/energie/edf-va-

proposer-des-contrats-adosses-a-des-actifs-nucleaires-aux-plus-gros-consommateurs_AV-202311210721.html.
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6 Transforming European electricity: who
will pay?

During the 2020s, governments will spend billions of euros transforming electricity grids.
Exactly how to distribute these costs across society implies several trade-o s:

1. Recovering costs through electricity tari s or general taxation,

2 e split of taxes between households and industry;

3. e split of taxes between energy-intensive and the remaining industry,
4. Cross-border impacts of subsidies; and,

5. Trade-o sto consider when attracting clean technology manufacturing.

A rstprinciple is that any tax exemption or public support for a certain consumer type implies
an increase in costs for other consumers, for both  scal and physical reasons. Fiscally, when one
group is exempted from paying taxes, these taxes must be collected elsewhere. e physical reason
relates to the functioning of electricity markets. Government subsidies reduce the incentives for
recipients to reduce electricity consumption, through substitution, energy e ciency or relocation.
In the short run (up to a few years), electricity supply is relatively xed?.  erefore, an increase in
electricity consumption by one group mustbe o set by an equal decrease elsewhere, or prices for
all other consumers increase, until demand and supply balance again.

6.1 Electricity tari s vs general taxation

Currently, governments recover costs for renewable and grid subsidies by adding them to
electricity bills (eg 'network tari s'). e logic is that the costs of providing a good in addition
to the good itself, such as electricity, should be met by those consuming it. For example, ded-
icated road-tra c taxes and charges generally pay for expenditure on road infrastructure for
European countries (Schroten, 2017).

e alternative isto nance renewables, networks and other necessary investments
through general taxation. Public goods such as education are funded in this way, based on the
principle that they bene ts society as a whole. A similar argument could be made for electric-
ity consumption.

During 2022 and 2023, as electricity prices soared, many governments made the decision
to temporarily shift electricity taxes onto the general budget®. It remains to be seen whether
this will set a precedent for the coming years. Electricity prices have dropped substantially
and will likely drop further, suggesting tari s might be revived. However, achieving climate
goals requires households and companies to substantially increase electricity demand. Low-
ering tari s on electricity bills is one option to encourage such behaviour.

6.2 Industry vs households

Within electricity markets, the starkest di erence in tax treatment currently concerns house-
holds and companies (Figure 2). e standard decision European governments have taken is
to impose a larger share of energy taxes on households to subsidise the electricity consump-
tion of companies. As governments push households to consume more electricity, pressure
will grow to reverse this policy.

22 Adding new generation capacities to the electricity grid takes a few years.  erefore, increasing electricity supply in
the short run requires operating existing facilities at higher capacities. Concretely, this means raising output from
natural gas and coal plants. Global natural gas markets remain very tight which limits room for manoeuvre, and
raising output from coal plants is limited by environmental regulation as part of the EU’s ongoing phase out.

23 See Bruegel Dataset, ‘National scal policy responses to the energy crisis; https://www.bruegel.org/dataset/
national-policies-shield-consumers-rising-energy-prices
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In the past this was perceived as less of an issue as household electricity consumption was
seen as agood proxy fora uence (relating to ownership of consumer goods) and consum-
ers were not very sensitive to higher prices.  is has changed as consumers can increasingly
choose between ‘clean’ electricity for transport and heating, and fossil fuels. Hence, relative
prices matter for the speed of the desired transition.

e average household in Germany currently consumes around 3,500 kWh electricity
per year?. Before the crisis, with a typical household retail price of €0.20/kWh this resulted
in an annual bill of €700. e same average household might have also spent €1,500 to fuel
acar and €1,000 to heat their home with natural gas. e household will shift both expenses
onto their electricity bill if they install a heat pump and buy an electric car. A heat pump is
estimated to increase consumption by 4,900 kWh and an electric car by 3,000 kWh. ere-
fore, while the average household energy bill would decrease, electri cation implies that
the annual average household electricity bill may grow from €700 to €2,300%. Distributional
decisions on renewable tari s will become much more relevant.

6.3 Taxing energy-intensive vs general industry

Governments also decide to distribute costs between industry depending upon the volume

of their energy consumption. Typically, this involves lowering the bills of energy-intensive
rms. erationale is that for these rms, energy costs make up a large share of nal pro-

10
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ere are two counterarguments to this. e rstis that the view ignores second-or-
dere ects, and the second is that the goods produced by energy-intensive industries have

11
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of total EU electricity demand today?’. Meanwhile meeting 40 percent of battery demand will
require 220 GWh cell production, consuming 13,000 GWh per year or 0.5 percent of current
EU electricity demand?®. is does not take into account the additional electricity require-
ments for raw material extraction and re ning. e huge energy consumption of these facili-
ties implies a major role for policy and industry in deciding where to locate them.

7 Conclusions

Germany and France have so far resisted the temptation to generously subsidise energy-in-
tensive industry. isisgood news. iswould have had consequences for the integrity of the
European single market and non-energy intensive domestic consumers.

eir debates show that electricity policy is central to industrial policy. is will become
even more the case in the coming years. First, electricity’s share of nal energy demand
will grow, with transport and demand sectors in particular shifting consumption to elec-
tricity. Second, the share of renewables will grow. is implies that actual market prices
will decrease. However, there will be a growing share of taxes for governments to distribute
between consumers.

We identify the following ve areas as critical for framing future debates on electricity
pricing policy: i) recovering expenses via electricity tari s or general taxation, ii) the relative
tax split between households and industry, iii) the relative tax split between energy-intensive
and non-energy-intensive industry, iv) the cross-border e ects of one country’s subsidies,
and v) high electricity consumption associated with the manufacture of clean technologies
that Europe is looking to attract.
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Annex Al: Country variation in the
Importance of energy-intensive industries

e importance of the energy-intensive industrial sector in overall electricity consumption
varies by country within the EU. e share is highest in Germany with 25 percent of electricity
consumption going to energy-intensive rms, and lowest in France at just over 10 percent.
Energy-intensive electricity demand in Germany is almost equal to total Polish electricity
demand, or half of total Spanish electricity demand (Figure 1A).

Figure Al: Share of electricity consumption by consumer type, TWh, 2021 (totals)

B Energy-intensive industry [l Otherindustry [ Commercial and public administration
[ Households Other

Germany 18| (495)

Italy 18 | (292)

Poland 4| (144)

Spain 10| (228)

France 19| (433)

0% 20% 40% 60% 80% 100%

Source: Bruegel based on Eurostat. Note: energy-intensive industry includes basic metals, chemicals, non-metallic minerals and paper
and pulp.
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