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Stabilizing Skies: Europe's Wholesale Electricity Prices Find Calm
After the Storm

The significant decrease in electricity prices in European wholesale markets is primarily due to the disappearance

of negative supply shocks and reduced demand pressures. The penetration of renewable energies, where Spain
holds a comparative advantage, will require time to make a lasting impact on prices, awaiting advancements in

storage solutions that can more effectively manage demand's marginal peaks.

Wholesale electricity prices have stabilized in Europe in 2024, at average levels ranging between 40 and 70
EUR/MWh, far from the high and more volatile prices of 2023 and, above all, 2022 (Figure 1). The escalation of
gas prices, which began with the post-Pandemic recovery and was exacerbated by the Russian invasion of
Ukraine, pushed electricity prices in Europe to historic highs over the past three years, exceeding 540 EUR/MWh in

August 2022. As per the Dutch TTF, the benchmark for natural gas prices across Europe, futures are currently near
30 EUR/MWh.! This indicates an expected stabilization of prices in the near future.

Figure 1. EU WHOLESALE ELECTRICITY AND GAS (DUTCH TTF) PRICES (EUR/MWH). SPOT MARKETS. 2020-2024.
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Source: BBVA Research with EMBER data.

1: The relationship between gas and electricity prices is determined by the presence of combined cycle plants in electricity generation, which use gas as an input,
and their role as a marginal technology during hours when renewables or cleaner technologies do not satisfy the entirety of the demand.
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https://ember-climate.org/countries-and-regions/regions/europe/

B BVA Creating Opportunities

Research

The decline in electricity prices is underpinned by market fundamentals: reduced gas prices, tempered
demand, and increased production from renewable and hydroelectric sources. Throughout the early months
of 2024, nearly every European nation reported a decrease in their wholesale electricity market prices, with
reductions ranging from 30% to 70% compared to the previous year. Notably, Spain recorded the EU's lowest
price in February at 40 EUR/MWh, a 70% decrease from February 2023 and the lowest in the past three years.
This follows the price surge in 2021 and 2022, during which prices approached 300 EUR/MWh.

Figure 2. EU WHOLESALE ELECTRICITY PRICES (EUR/MWH). SPOT MARKETS. 2020-2024
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Source: BBVA Research with EMBER data.

Thanks to demand reduction and higher renewables (solar and wind specially) combined with a recovered
hydro and enhanced nuclear production, European countries have been able to decrease fossil fuel output,
registering afall in electricity prices. Lower demand from industrial sectors, due to high energy prices and
interest rates, together with an increase in self-consumption and milder than average temperatures, are mainly
responsible for the reduction in electricity demand. On the other hand, the share of wind and solar in the EU’s
electricity mix remains close to 28% in 2024, almost 3 points higher than that of the beginning of 2023, while the
share of electricity powered by fossil fuels fell 7 points to reach 33%. Meanwhile, nuclear and hydro generation
contributed 25% and 14%, respectively, to the total electricity mix. Lower gas prices have also helped reduce
electricity prices, amplifying the impact on the wholesale electricity markets. On average, between 1.7-2 MWh of
gas are needed to produce one MWh of electricity.
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Figure 3. EU. MONTHLY ELECTRICITY MIX.
TWH PRODUCED BY TECHNOLOGY. 2020-2024
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Figure 4. EU. MONTHLY WHOLESALE ELECTRICITY
DEMAND. 2020/01=100. 2020-2024. 12 MONTH M.A.
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Source: BBVA Research with EMBER data. EU demand is the average demand of all EU countries (not a weighted demand).

In Spain, the situation is similar to that of Europe, as shown in Figures 4-7, with the anomaly of the "Iberian
exception”, a regulatory measure adopted in mid-2022 and extended until the end of 2023 (see Box 1).

Box 1. Iberian exception

By "Iberian exception," we refer to the authorization granted by the European Commission to the Spanish and
Portuguese governments, allowing them to subsidize the generation of power plants using gas to reduce the
wholesale electricity market price. This was a measure the government called a "gas price cap,” a term widely
adopted despite not actually capping (limiting) the gas price, but rather subsidizing gas consumption. Thus, while
a true "gas price cap" would reduce the profits of gas companies by limiting the price at which they sell gas, the

so-called "gas price cap" approved by the government resulted in increased natural gas demand and higher
profits for these companies.

The European Commission authorized the subsidy payment to power plants from June, 2022 until
December 31, 2023, thus ending this measure at the beginning of 2024. This measure decoupled gas and
electricity prices in the wholesale market when the gas price exceeded €40 per MWh (Figure 5). Although
initially intended to lower the wholesale market price, this measure had a counterproductive effect on the

retail market price. To compensate combined cycle plants and subsidize part of the exports, it ended up being
detrimental for Spanish retail consumers with variable prices.?

2: As explained in published articles (here, here, and here). For a review of the “Iberian exception” also see BBVA Research’s “The “Iberian exception”, short term
gains at the expense of long-term costs”
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https://elperiodicodelaenergia.com/analisis-de-los-efectos-de-la-excepcion-iberica-i-la-sobrestimacion-del-ahorro/
https://elperiodicodelaenergia.com/analisis-de-los-efectos-de-la-excepcion-iberica-ii-a-corto-plazo/
https://elperiodicodelaenergia.com/analisis-de-los-efectos-de-la-excepcion-iberica-y-iii-a-largo-plazo/
https://docs.google.com/document/d/1xz5c5k-lXpsD90soAGWpqrBvWoqnUPNZ_YZsFAtJbpI/edit
https://docs.google.com/document/d/1xz5c5k-lXpsD90soAGWpqrBvWoqnUPNZ_YZsFAtJbpI/edit
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Apart from the "Iberian exception”, Spanish wholesale electricity prices have decreased for reasons largely
aligned with those affecting Europe. These factors are a mix of structural changes and temporary reversals of
negative shocks. A structural factor is the consistent growth in the production capacity of solar and wind power.
Due to their near-zero marginal costs, these renewable sources are progressively lowering electricity prices daily.
Note that the share of wind and solar in Spain’s electricity mix (approximately 55-60%) is much higher than the
average share in Europe (see Figure 3). However, the primary driver behind the recent price decline is the
significant drop in gas prices (Mibgas). This decrease is partly due to a slowdown in activities, especially in the

manufacturing sector, prompted by higher interest rates, and also because of eased supply concerns and
pressures.

Figure 5. SPAIN. GAS (MIBGAS) AND ELECTRICITY PRICES (EUR/MWH, LEFT) AND SPECIAL REGULATION
(RENEWABLES, NO HYDRO) AND COMBINED CYCLES SHARE IN THE ELECTRICITY MIX (%, RIGHT). 2016-2024
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The graph uses a red shaded area to visually depict the duration of the Iberian exception's activation. This shaded portion marks the timeframe within which
specific measures were in effect. Additionally, a distinct red line is plotted across the graph to denote the trigger price level (40€/MWh). The renewable energy

technologies under Spain's special regime (Spe. Reg.) include photovoltaic solar, thermoelectric, wind, and geothermal energy.
Source: BBVA Research with OMIE data.

Additionally, a decrease in electricity demand, spurred by the economic slowdown and an ongoing trend towards
greater energy efficiency, has played a role in shaping the market. This shift has resulted in combined cycle power
plants reducing their share in the electricity mix as marginal technologies, dropping from 24.6% in February 2023 to
only 3.7% in 2024, as illustrated in Figures 6 and 7. Lastly, the resurgence of hydroelectric power in Spain,
enabled by a partial recovery from drought conditions (excluding the Mediterranean region), has occasionally

displaced combined cycle power plants as marginal technologies. This development is also depicted in Figures 6
and 7.

Even though Spain's adoption of renewable electricity exceeds the European average, a significant link
with gas prices persists, with gas often determining the marginal cost of electricity. This observation,
however, does not undermine the benefits of a greener electricity mix. With approximately 60% of its electricity
derived from renewables, Spain enjoys a reduced dependency on non-renewable ("brown") electricity production,
shielding it comparably better from supply shocks or mandatory demand cuts. Furthermore, during periods of low
demand, like the current one, renewables often step in as the marginal technology, substantially lowering electricity
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costs (see Figure 7). Nevertheless, an upsurge in electricity demand linked to manufacturing growth from the third
quarter onwards will possibly lead gas to resume its role in determining marginal prices. Despite this, Spain is
progressively approaching a pivotal moment where renewable sources are poised to dominate the energy
mix for the majority of the time, significantly cutting the average cost of electricity.

Figure 6. SPAIN. MONTHLY ELECTRICITY MIX. 'FrilggaIzl.OSIFgCIBI\III.Eg.AEIT_Cél(’?\ITARLICCII:SSI\}gGRKET.
GWH PRODUCED BY TECHNOLOGY. 2020-2024 e TACE LS 0
25,000 2023
20 000 TCC HI RE
o January 7.7% 44.6% 45.7%
February 24.6% 50.4% 17.0%
10,000 March 9.4% 38.0% 50.8%
5,000 2024
TCC HI RE
"RRRE S SRR REE S January 10.9% 56.6% 31.6%
S EREFECEESERS February 3.7% 53.6% 46.1%
—— — March 7.2% 53.7% 55.9%
Cormb. Cycle Total

(*) There is double accounting in some hours because OMIE reports more than one closing technology at some hours. Therefore, the percentages can be higher
than 100%, but they give us an estimated picture of how they have evolved. TCC (Combined cycles), HI (Hydraulic) and RE (Renewables).

Spe. The renewable energy technologies under Spain's special regime (Spe. Reg.) include photovoltaic solar, thermoelectric, wind, and geothermal energy.
Source: BBVA Research with OMIE data.

In summary, wholesale electricity prices in Europe have decreased due to a combination of factors, most
notably the drop in gas prices and the moderation of demand. While it's true that renewable energy
sources continue to grow, with their impact becoming increasingly significant, much of the price reduction

is attributable to a lower marginal price explained by cheaper gas and increased output from hydroelectric
and nuclear plants.

In the coming years, with gas prices stabilizing in Europe as gas futures point out (Figure 1), we expect
wholesale electricity prices to remain close to 2024 prices, with gradual improvements due to renewables
and temporary spikes due to geopolitical tensions. However, this decline in wholesale prices may not
necessarily translate to a comparable decrease in retail electricity prices, where other factors come into
play. Specifically, in Spain, certain policies implemented by the Government in 2022, aimed at reducing
electricity costs for consumers, are scheduled to be revoked in 20243, This reversal is expected to

significantly influence retail electricity prices. This and other aspects will be analyzed in an upcoming
weekly update.

3: For example: VAT electricity changed from 5% to 10% in January 2024, and to 21% in March; IEE (Special Electricity Tax) will increase progressively during 2024,
from 0.5% to 3.8%; and IVPEE (Electric Production Tax) increases from 0% to 3.5% in the first quarter, to 5.25% in the second and to 7% in the last quarter of 2024.
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Highlights of the Week
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Global | Climate graphic of the week: Oceans set heat records for more than 365 days in a row.
Scientists alarmed about consistent off-the-charts increase in sea temperatures since March 2023.

Global | The oil industry. The long goodbye. For 50 years the story of oil has been one of matching
supply with increasing demand. The next 50 years will be different.

USA | US gives carmakers more time to meet aggressive emissions targets. By 2032, automakers must
reduce the GHG from light-duty vehicles by almost 50% and medium-duty vehicles by 44% compared with
2026. The administration is giving carmakers an extra three years to meet the targets than initially
suggested.

USA | A New Surge in Power Use Is Threatening U.S. Climate Goals. A boom in data centers and
factories is straining electric grids and propping up fossil fuels.

China | China’s recalibration of energy efficiency target could increase emissions, put climate goal at
risk, analysts say. China has set a target of reducing ‘energy intensity’ by 2.5 per cent this year to reach its
2025 goal of cutting it by 13.5 per cent. The 2.5 per cent energy intensity reduction aim could allow
emissions to increase by up to 2.4 per cent this year, if the GDP growth is on target, climate expert says.


https://www.ft.com/content/d1b74e8a-f8f4-4092-af9a-46bcb73a099e
https://www.economist.com/special-report/2024-03-16?utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=20240318&utm_content=ed-picks-article-link-1&etear=nl_climate_1&utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=3/18/2024&utm_id=1861268
https://www.economist.com/special-report/2024-03-16?utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=20240318&utm_content=ed-picks-article-link-1&etear=nl_climate_1&utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=3/18/2024&utm_id=1861268
https://www.economist.com/special-report/2024-03-16?utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=20240318&utm_content=ed-picks-article-link-1&etear=nl_climate_1&utm_campaign=r.the-climate-issue&utm_medium=email.internal-newsletter.np&utm_source=salesforce-marketing-cloud&utm_term=3/18/2024&utm_id=1861268
https://www.ft.com/content/8c1070c5-c18e-447d-b73f-46a989cab402
https://www.nytimes.com/interactive/2024/03/13/climate/electric-power-climate-change.html
https://www.scmp.com/business/china-business/article/3255992/chinas-recalibration-energy-efficiency-target-could-increase-emissions-put-climate-goal-risk
https://www.scmp.com/business/china-business/article/3255992/chinas-recalibration-energy-efficiency-target-could-increase-emissions-put-climate-goal-risk
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DISCLAIMER

The present document does not constitute an “Investment Recommendation”, as defined in Regulation (EU) No 596/2014 of the
European Parliament and of the Council of 16 April 2014 on market abuse (“MAR”). In particular, this document does not
constitute “Investment Research” nor “Marketing Material”, for the purposes of article 36 of the Regulation (EU) 2017/565 of 25
April 2016 supplementing Directive 2014/65/EU of the European Parliament and of the Council as regards organisational
requirements and operating conditions for investment firms and defined terms for the purposes of that Directive (MIFID II).

Readers should be aware that under no circumstances should they base their investment decisions on the information
contained in this document. Those persons or entities offering investment products to these potential investors are legally
required to provide the information needed for them to take an appropriate investment decision.

This document has been prepared by BBVA Research Department. It is provided for information purposes only and expresses
data or opinions regarding the date of issue of the report, prepared by BBVA or obtained from or based on sources we consider
to be reliable, and have not been independently verified by BBVA. Therefore, BBVA offers no warranty, either express or
implicit, regarding its accuracy, integrity or correctness.

This document and its contents are subject to changes without prior notice depending on variables such as the economic
context or market fluctuations. BBVA is not responsible for updating these contents or for giving notice of such changes.

BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents.

This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest in
financial assets or instruments. Neither shall this document nor its contents form the basis of any contract, commitment or
decision of any kind.

The content of this document is protected by intellectual property laws. Reproduction, transformation, distribution, public
communication, making available, extraction, reuse, forwarding or use of any nature by any means or process is prohibited,
except in cases where it is legally permitted or expressly authorised by BBVA on its website www.bbvaresearch.com.

ENQUIRIES TO:

BBVA Research: Azul Street, 4. La Vela Building — 4th and 5th floor. 28050 Madrid (Spain).
Tel. +34 91 374 60 00 y +34 91 537 70 00 / Fax (+34) 91 374 25
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