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Expensive electricity: Does Draghi's Diagnosis apply to the UK?

Executive Summary

The Draghi Report on European Competitiveness
identified high electricity prices relative to other
major economies as a fundamental obstacle to
European competitiveness and economic growth.

At the same time, high electricity prices slow
down the electrification of industry and the wider
economy - crucial to driving down emissions.

This challenge is even greater in the UK, where
industry faces among the highest electricity
prices is the world - 45% above the EU average in
2023.

Draghi identifies seven core drivers for high
electricity prices in the EU. At least four of these
drivers are even more pressing in the UK, while
none are appreciably less material (see summary on
following page).

These four include a greater role for gas in setting
electricity prices, inadequate grid infrastructure
and market integration, infrastructure planning
and permitting barriers, and the distribution of
network and policy costs across consumers.
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A range of measures may be taken to reduce high
and volatile prices in both the EU and the UK. Three
priority areas for policymakers in the UK could
include the following:

. Accelerate deployment of low-carbon power and

grids. This would reduce how often gas sets the
electricity price and associated volatility. Swift action
on planning, permitting and grid connections is
required.

Reform the electricity market to transfer the
cost advantages of decarbonisation to
consumers. This includes a potential reintegration
with EU electricity and carbon markets, facilitation of
low-carbon PPAs, and a quick and clear decision and
roadmap for the structural reform of the wholesale
electricity market.

Examine allocation of costs for grids and historic
renewables subsidies. The government could
investigate increasing network cost discounts and
options for removing policy costs from electricity
prices for industrial consumers, including reviewing
current exemption qualification criteria.
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Drivers for high industrial electricity prices in the EU

How does the UK compare?

Dependency on gas imports
and exposure to spot
markets

The EU is the world's largest importer of natural gas, with imports accounting for 90% of
demand in 2023. EU gas prices have escalated compared to the US, driven by Covid-related
shocks and the conflictin Ukraine.

The EU is more dependent on volatile spot markets for natural gas than its competitors. Gas is
also bought by a myriad of public and private actors, meaning import prices may be higher on
average than if bought through a single EU buyer.

Although the UK is far less dependent on imports (45% of demand in 2023), the UK and European gas
markets are highly interconnected - meaning wholesale gas prices track closely. The UK exported nearly
half its domestic production in 2023 through pipelines to the EU, mainly to the Netherlands and Belgium,
accounting for around 5% of EU total demand.

The UK's demand for gas is set to decline, although even under a decarbonisation pathway aligned to net zero
by 2050, the pace of production decline is likely to outpace declining demand, increasing import share.

Marginal gas and coal
power prices impact
electricity prices

EU electricity markets are based on marginal spot pricing. Natural gas power plants are often the
marginal plant bought online to satisfy marginal demand in many European economies.

This means EU electricity wholesale prices are substantially driven by underlying gas prices -
although this varies by country. High gas prices mean high electricity prices. This may be the case
at least until the mid-2030s, when gas generation is likely to be increasingly displaced.

Natural gas drives the wholesale electricity price in the UK almost all the time, and more than in any EU
country. This means electricity wholesale prices in the UK are particularly sensitive to natural gas
markets. Recent gas price spikes have led UK wholesale electricity prices to be at the upper end of the range and
sometimes exceed those experienced in any EU country.

Underdeveloped long term
contracts solutions hinder
benefits from increasing
renewable roll-out

Long-term electricity supply contracts, like power purchase agreements (PPAs), may reduce
exposure to high and volatile electricity prices. The EU market for PPAs remains significantly
underdeveloped compared to the USA, for example. Uptake among energy-intensive industries
in the EU is particularly nascent. Key reasons include lack of financial guarantees for counterparty
risk, a limited market risk appetite, companies’ credit worthiness, and contract complexity.

The UK is one of the most mature and attractive markets for PPAs in the world, however uptake among
energy-intensive industries remains small, for the same reasons as in the EU. In some EU countries (e.g.
France, Italy), governments have facilitated PPAs for groups of industrial offtakers. No such government-
facilitated arrangements existin the UK.

Higher carbon costs than
other regions in the world

Under the EU Emissions Trading System (EU ETS), emissions from electricity generation face one
of the highest carbon prices in the world. As the marginal electricity price-setter is usually gas or
coal, this carbon cost is passed on to electricity consumers through wholesale prices - although
some EU member states compensate some electricity-intensive industries for this.

Carbon prices applied to power generation in China and California have less than half the impact on
wholesale electricity prices - while most of the US has no carbon price at all.

Following Brexit, the UK introduced the UK ETS to replace membership of the EU ETS. The UK ETS mirrors
the design of the EU ETS, and prices initially tracked closely. However, since early 2023, the UK ETS price is
significantly lower than the EU ETS price.

The UK also applies a ‘carbon price floor (CPF) to electricity generation, to support the low EU ETS price
when the CPF was introduced in 2013. This means that the total carbon price paid by UK generators remains
comparable to that paid by generators in the EU.

Physical network
bottlenecks may increase
during the energy
transition

The EU’'s power network infrastructure is challenged by the electrification of the economy and
the growth of intermittent and distributed renewable generation.

When generators and consumers sit on opposing sides of a grid bottleneck, system operators pay the
original generator (usually renewables) to reduce supply and pay a generator on the same side of the
bottleneck as the consumer to increase supply instead (usually fossil fuel). Such ‘redispatching’
across grid bottlenecks between member states cost EU electricity consumers nearly €4 billion
in 2023 and could increase to €50-100 billion by 2040 if bottlenecks are not addressed.

Grid bottlenecks between electricity supply and demand led to redispatching costs of nearly £1 billion in 2023,
recovered through electricity prices. If key grid bottlenecks are not addressed but the renewable rollout
under the Clean Power Plan is delivered, redispatch costs could rise to nearly £13 billion in 2030.

Net imports through electricity interconnectors to the EU accounted for nearly 8% of UK electricity
demand in 2023. Following Brexit the UK left the EU single energy market, making electricity trade between
the UK and EU markets more complex and costly. This decoupling cost an additional £130-370 million in 2022
and may rise to over £500 million by 2029.

A lengthy and uncertain
permitting process for new
power supply and grids

Permitting is a significant barrier to the development of new power generation capacity and
grid infrastructure. In some member states, the process for large wind energy projects can take up
to nine years. Almost no country manages to realise permitting within the 2-3 years EU legislation
requires. As well as slowing the shift to clean energy, permitting delays may significantly increase
project costs and subsequently electricity prices.

Grid connection times in UK are among the worst in Europe, The current connection queue has around 4x
the capacity needed to power a net zero economy by 2050. Difficulties in obtaining a grid connection is cited
as one of the main obstacles to energy investmentin the UK.

This delay is driven both slow grid buildout and permitting delays. The time between planning application
and decision is supposed to be 18 months but takes over 4 years on average.

Higher and non-
homogeneous taxation and
subsidies

In 2023, non-network taxes, levies and charges accounted for a quarter of the average
electricity price faced by industry in the EU - although in many cases industrial consumers can
recover some of these costs, reducing the burden to 10% on average. However, such charges vary
significantly by member state.

The USA has no federal taxes on electricity consumers, although network charges are typically
higher.In 2019, comprised taxes <5% of the average industrial electricity price in the US.

In the UK, non-recoverable taxes, levies and charges make up 20% of the average industrial electricity
price - higher than the average EU rate of 10%.

While many key EU economies focus the recovery of network and policy costs from smaller industrial and
household consumers to shield electricity-intensive industry, the UK has spread these costs relatively
evenly across consumers. In the EU, prices available to the largest industrial consumers are around 44% lower
than the smallest consumers. In the UK, the difference is just 33%.

Source: Greenwheel as at March 2025.




PREFACE: The Investor need

“Energy, and particularly electricity, is core to economic prosperity and
security. High electricity prices accounts for much of our industrial
competitive disadvantage to the US and China; a big reason why Europe is
losing its industrial base. Electricity is also core to decarbonisation efforts.

We cannot solve either issue in isolation from the other. Decarbonisation John Teahan

efforts must underpin competitiveness, while to try deliver cheap electricity E?éﬁﬁf‘&fﬁﬁiger UK&
without decarbonisation is a long-term loss to the climate, prosperity and  Engagement Strategies
security.”

Published in September 2024, the ‘Draghi Report’ on EU Competitiveness' identified
high electricity prices relative to other major economies as a fundamental obstacle
to European competitiveness and economic growth. At the same time, high
electricity prices slow down the electrification of industry and the wider economy
crucial to driving down emissions.

This challenge is even more pressing in the UK', which faces some of the highest
industrial electricity prices in the world - 45% above the average price in the EU in
2023, and 4x average prices in the USA. Figure 1 compares prices between selected
countries, with key global economies highlighted.
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é 300
£
w250
200
150
100
) | | I
0
& 5 S LANERLLLIETHF PP PN LGS P& 8
t"’*\ﬂ ﬁ%e \o\orb* 6‘(§®°\’°(~°\‘~o"\°’q’”c}c’%"\.@@-&‘.@ 0‘&’2@-«\"’& 97
Y R i&\ LR MFOE AR 0”’\@‘9'&& Q’%&o,@ & & F < “*Qoq\,\g, F Mg
é@ -~ ((9'1« e > *&
)

Figure 1 - International industrial electricity prices in 2023. Data sources: DESNZ (2024); Lee (2024); EIA (2024); Xiao &
Zhao (2024); Statista (2024). Graphic created by Greenwheel.

" Most the data and discussion in this paper refers to UK for simplicity, but uses data limited to Great Britain, excluding
Northern Ireland. This is because despite being part of the UK, Northern Ireland and the Republic of Ireland share a single
electricity grid and market.
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The UK's statutory Climate Change Committee (CCC) recognises that industrial
decarbonisation through electrification presents an opportunity to boost
investment in UK manufacturing and gain a competitive advantage in low-carbon
production, and that this will need a supportive policy environment, including
competitive electricity prices, to attract investment and maintain and grow electricity-
intensive industry."

This paper reviews the key drivers behind high electricity prices in the EU as
identified by the Draghi Report and assesses the extent to which they can also explain
the high electricity prices facing industry in the UK. It also highlights key avenues
for action for policymakers in the UK to pursue, drawing in part on the Draghi Report's
recommendations to EU policymakers.

Key drivers behind high industrial electricity prices in the EU and UK

The Draghi Report identifies seven root causes driving high electricity prices in the
EU.2 This section briefly summarises Draghi's diagnosis for each of these (with
supplementary analysis where useful) and examines the extent to which they also
apply to the UK.

1. Dependency on gas imports and exposure to spot markets
Draghi’s Diagnosis

The EU is the world's largest importer of natural gas, with imports accounting for
90% of domestic demand in 2023." Around 30% of these imports came from Norway
via pipeline. Liquified Natural Gas (LNG) accounted for over 40%, with around half of this
from the USA. Russian pipelines served around 40% of EU gas imports in 2021, reducing
to around 9% in 2023 and to zero by the start of 2025" - although Russian LNG imports
grew to over 6% of imports in 2023 (see Figure 2), and have grown further since.

Natural gas wholesale prices in the EU began to escalate and diverge from US prices
in late 2020, driven by Covid-related shocks and the conflict between Russia and
Ukraine. The USA is the world's largest producer of gas and a net exporter, with low
prices driven by low-cost shale resources and insulation from external shocks.” The EU’s
dependency on Russia for gas imports sent its gas prices peaking at well over 10x those
in the US in August 2022. They have reduced significantly since as EU demand declined
and alternative supply (primarily LNG) was secured, but they remain more than double
pre-Covid levels, and 4x US prices (see Figure 3).

Other factors also contribute. This gas is bought by a myriad of public and private
actors, without leveraging the EU’'s market power. This means import prices may on
average be higher than if bought through a single EU buyer, and inter-EU competition
can raise prices further, as happened during the Energy Crisis in 2022.'

2 An eighth was also identified, “Higher volatility and non-transparent financial markets for energy”, with a focus on market
concentration in gas derivative trades. This issue is also present in the UK (e.g. FSB, 2023) but is not assessed here to keep
focus on more structural issues and solutions.
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The EU is currently more dependent on spot markets for purchasing natural gas
than its competitors, and less on long-term supply contracts. A key driver is the
reluctance of companies to sign long-term contracts due to demand uncertainty, leading
gas importers to rely on the spot market and to easily adjust their import portfolio in
relation to final gas demand.’

The EU’s need to import natural gas will gradually diminish, but this will take time.
If the EU adopts a target of 90% emissions reductions by 2040, gas demand is projected
to reduce by two-thirds by 2050." However, under current policies, demand is projected
to reduce by 10% by 2030 and halve by 2050.""

How does the UK compare?

Domestic production of natural gas meets over half of domestic demand, while imports
met around 45% of natural gas demand in the UK in 2023. Around half of these
imports come via pipeline from Norway, and half from LNG. In turn, over half of imported
LNG came from the USA (Figure 2).
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Figure 2 - Sources of natural gas supply in the EU and UK in 2023. Data sources: Eurostat (2024); European
Council (2025); DESNZ (2024) - DUKES Tables 4.2 & 4.5. Graphic created by Greenwheel.

Over Q1-3 2024 UK natural gas production and demand both fell on 2024 levels, due to
declining fields in the North Sea and reduced demand for gas in electricity generation.
Import dependency remained stable, although the share delivered from Norway grew to
nearly 80%. LNG imports fell, although the USA's share grew to 70%.""

The UK is also highly dependent on spot markets for importing LNG, which in turn
sets the wholesale gas spot market price in the UK. Long-term supply contracts from
Norway are also linked to the spot market, and domestic producers also benefit from
LNG-driven spot pricing.”
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Although the UK is far less dependent on imports, the UK and European gas
markets are highly interconnected - meaning wholesale gas prices track closely
(see Figure 3). The UK exported nearly half its domestic production in 2023 through
pipelines to the EU, mainly to the Netherlands and Belgium, accounting for around 5% of
EU total demand.”

Natural gas wholesale prices
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Figure 3 - international natural gas wholesale prices. Data source: Bloomberg. Note: Data represents futures prices
for UK (NBP), Netherlands (Dutch TTF) and USA (Henry Hub). NBF Graphic created by Greenwheel. Past performance
is not a guide to future results.

Future demand for gas in the UK will depend on policy action, although the share
of imports is likely to increase in over the coming decade, even under a Net Zero
pathway. UK gas production is set to halve by the mid-2030s and halve again by 2050.¢
Even under a Net Zero scenario this is roughly the pace of gas demand reduction to the
mid-2030s, although the rate of demand destruction then begins to outpace production
declines.X However, under current policies, gas demand in 2050 is 20% higher than today
as gas for power grows post-2030, alongside gas for home heating.™

2. Marginal gas and coal power prices impact electricity prices
Draghi’s Diagnosis

The EU electricity market is based on marginal spot pricing. Primarily due to its
nature as a dispatchable generation technology with significant capacity across the
continent, gas plants are often the marginal plant bought online to satisfy marginal
demand in many European economies.

This means that despite generating just 20% of European electricity, on average gas
power plants set EU wholesale electricity prices 63% of the time in 2022.' This means EU
electricity wholesale prices are substantially driven by underlying gas prices -
although the extent to which this is the case varies significantly by country (see Figure 4).
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High gas prices therefore mean high electricity prices at least until the mid-2030s,
when fossil fuel generators may be increasingly displaced in the EU’s power mix.'

How does the UK compare?

The characteristics of its generation and interconnection profile means that natural gas
drives the wholesale electricity price in the UK almost all the time, and more than
any other European country. In 2021, natural gas plants provided 40% of electricity
generation,“" but is estimated to have set the wholesale electricity price 97% of the time
(see Figure 4). This is not likely to have changed substantially in the meantime.

Wholesale electricity price setter in 2021
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Figure 4 - Technology setting the wholesale electricity price in European countries in 2021. Data Source: Zakeri (2023). Note:
UK = Great Britain. Graphic created by Greenwheel. Past performance is not a guide to future results.

This means that electricity wholesale prices in the UK are particularly sensitive to
the dynamics of natural gas markets. Gas price spikes have often led UK wholesale
electricity prices to be at the upper end of the range or to even exceed those experienced
in other European countries (see Figure 5; following page).

3. Underdeveloped long term contracts solutions hinder benefits from increasing
renewable roll-out

Draghi’s Diagnosis

Long-term electricity supply contracts, like power purchase agreements (PPAs),
may reduce the exposure of industry to high and volatile electricity prices. This may
be particularly the case for renewable and other low-carbon electricity supply, where
PPAs can support new construction and help offtakers reduce their Scope 2 emissions.

Despite significant growth in PPAs since the Energy Crisis, the EU market for corporate
PPAs remains significantly underdeveloped compared to the USA - despite individual
countries like Germany, Spain and France being ranked as more attractive markets for
corporate PPAs than the USA.* Uptake among energy-intensive industries in the EU
is particularly nascent. Key reasons include lack of financial guarantees for
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counterparty risk, a limited market risk appetite, companies’ credit worthiness, and
contract complexity. '

Wholesale Electricity Price Trends (€/MWh)
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Figure 5 - Wholesale electricity price trends. Data sources

: Ember (2025); EIA (2025). Note: EU and UK (GB) prices are

monthly average values for day-ahead contracts. USA values cover prices at seven major electricity trading hubs (Mass
Hub, PJM West, Indiana Hub, Mid-C, NP-15, Palo Verde & SP-15), with daily values converted to monthly averages.

Graphic created by Greenwheel.

How does the UK compare?

The UK is one of the most mature and attractive markets for PPAs in the world,*"
with around 20% of projected renewable capacity in 2026 expected to be covered by a
PPA. However, uptake among energy-intensive industries is again small. Most PPA
offtakers are utilities, service sector firms (e.g. IT and retail) and other, non-energy-
intensive industry.” The barriers are as experienced in the EU, particularly counterparty
risk and price sensitivity.*"

The UK's primary mechanism for supporting new renewable generation is a two-
way contract-for-difference (CfDs), where generators receive a fixed price for their
generation, regardless of fluctuations in the wholesale electricity price. Fifteen-year
contracts are granted in allocation rounds and awarded via reverse auction, with total
capacity contracted in each round based on winning ‘strike prices’ and the total budget
allocated by government. The UK was the first in Europe to introduce a CfD mechanism
for supporting renewables, with at least ten EU member states now following suit."

With the government as the counterparty, CfDs are generally less risky for developers
and can deliver lower prices.” However, CfD allocations are limited in frequency and
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volume, and don’t themselves directly pass-through cost benefits of renewable
generation to end-users.

In some EU countries, governments have facilitated PPAs for groups of industrial
offtakers. No such government-facilitated arrangements exist in the UK. For
example, in France a consortium of major electricity-intensive firms (‘Exeltium’) in 2008
entered a 24-year supply contract for nuclear power from majority state-owned EDF at
low, largely fixed prices aligned to baseload nuclear power. >

4. Higher carbon costs than other regions in the world
Draghi’s Diagnosis

Under the EU Emissions Trading System (EU ETS), electricity generators in the EU face
one of the highest carbon prices in the world (Figure 6). As the marginal electricity
price-setter is usually gas or coal, this carbon cost is passed on to consumers through
whole electricity market prices.

The EU carbon price has been high and volatile in recent years. Carbon costs
accounted for around 10% of the average EU industrial retail electricity price in
2023.' The carbon prices applied to power generation in China and California has less
than half the impact on wholesale electricity prices, while most of the US has no carbon
price on the sector at all.' The EU ETS price is expected to more than double over the
coming decade under current policy settings.*"

Although not mentioned by the Draghi Report, the EU allows countries covered by the
EU ETS to partially compensate large, energy-intensive industrial electricity
consumers for the cost of carbon passed-through on electricity prices. However,
just fifteen states do so.? In 2022, such compensation cost these countries a combined
€2.16 billion, although in all cases except Luxembourg, this cost was a relatively small
proportion of EU ETS auction revenues in these countries.

How does the UK compare?

At the end of the Brexit ‘Transition Period’ on 1% January 2021, the UK left the EU ETS
and established the UK ETS. The design of the UK ETS mirrors the EU ETS with prices
tracking closely until early 2023, when the UK government announced a significant
increase in the supply of permits in the coming years. The UK ETS price has been
significantly below that of the EU ETS since (see Figure 6, below).®

However, since 2013 the UK has placed an additional ‘carbon price floor’ (CPF) on
electricity generation, to underpin the low EU ETS price at the time, and to (successfully)
encourage a shift away from the most carbon-intensive forms of generation - particularly
coal power. The rate has been fixed at £18/tCO; since 2015.

3 Austria, Germany, Belgum, the Netherlands, Greece, Slovenia, Slovakia, France, Finland, Luxembourg, Poland, Romania,
Portugal, Spain and Norway.
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As such, power generators in the UK pay two carbon prices - the UK ETS price and
the CPF. This means although the UK ETS price is substantially lower than the EU ETS, the
total carbon price facing UK generators remains comparable to that faced by EU
generators (see Figure 6). As of January 2025, the carbon pricing comprised around 15%
of electricity wholesale prices in the UK.

Carbon prices on electricity generation
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Figure 6 - Carbon prices applied to electricity generation. Data source: ICAP (2025). Graphic created by Greenwheel.

Mirroring the approach used in the EU, the UK also partially compensates large,
energy-intensive industrial electricity consumers for the cost of carbon passed-
through on electricity prices, from both mechanisms. Such compensation costs the UK
government around £70 million/year.

5. Physical network bottlenecks may increase during the energy transition
Draghi’s Diagnosis

Physical network bottlenecks on both natural gas and power prevent a real EU
Single Market from emerging. The integration of electricity and gas markets across
Europe has reduced price variation across Member States and delivered savings
estimated at approximately €34 billion a year for electricity consumers alone.!

The EU’s power network infrastructure is faced with the challenge of electrification
of the economy and the growth of intermittent and distributed renewable
generation.'

When contracted generators and consumers sit on opposing sides of a grid bottleneck,
system operators pay the generator (usually renewables) to reduce supply (often known
as ‘constraint payments’) and pay a generator on the same side of the bottleneck as the
consumer (usually fossil fuels) to increase supply instead. Such ‘redispatching’ across
grid bottlenecks between member states cost EU electricity consumers nearly €4
billion in 2023 and could increase to €50-100 billion by 2040 if such bottlenecks are
not addressed.’
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The Commission estimates nearly €600 billion in grid investment will be needed by
2030 if electricity supply and demand is to change in line with EU targets.*" Although
some costs (such as redispatching) would reduce, this investment means that grid
costs to EU consumers are expected to increase sharply in the next decade.’

How does the UK compare?

Power generation in the UK has changed significantly in recent years. In 2000, 95%
of generation was delivered by large coal, gas and nuclear plants. By 2023 this has
dropped to less than two-thirds, with variable renewables - mainly onshore and offshore
wind - delivering a third. "

The UK government’s Clean Power by 2030 target aims for ‘clean’ sources to account
for at least 95% of power generation by 2030. This will require a substantial growth in
solar and onshore wind, but particularly offshore wind (Figure 7).

Evolution of electricity generation in Great Britain
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Figure 7 - Evolution of electricity generation in Great Britain. Data Sources: NESO (2024); DESNZ (2024). Graphic
created by Greenwheel. Forecasts and estimates are based upon subjective assumptions about circumstances and
events that may not yet have taken place and may never do so.

The rapid growth in distributed renewable capacity to date, both onshore and
offshore, has changed the geography of power supply, and grid development is
struggling to keep up.

Grid bottlenecks led to redispatching costs of nearly £1 billion in 2023, recovered
through electricity prices.”" This translates to around 3% of the average wholesale
price in 2023.* Costs may rise to around £1.8 billion in 2025. Most of this is due to
inadequate grid capacity connecting Scotland’s substantial wind generation to demand
centres in England."

If key grid bottlenecks are not addressed but the renewable rollout under the Clean
Power Plan is delivered, redispatch costs could rise to nearly £13 billion in 2030.%"

4 Electricity demand in the UK in 2023 was 316 TWh*'!, with an average wholesale price of £108/MWh (Figure 5).
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The National Electricity System Operator (NESO) estimates £60 billion in cumulative
investment in new transmission infrastructure is needed by 2030 to overcome
current and future grid bottlenecks. ™

If this investment is delivered on time, total constraint costs may remain largely
stable but decline significantly per unit of electricity used. Of 88 projects requiring
investment, nine have been completed and 68 are on track. If the remaining 11 projects
are not delivered by 2030, redispatch costs could rise to £7.8 billion.

Great Britain is connected to the EU electricity market with nearly 10GW of
interconnection capacity.”" Net imports to the UK across electricity interconnectors
with the EU accounted for nearly 8% of electricity demand in the UK in 2023 %

Prior to the end of the Brexit Transition Period in January 2021, the UK was part of the
EU’s internal energy market. This included the Single Day Ahead Coupling (SDAC)
arrangements, which allowed cost-efficient trading across interconnectors.
However, the UK has since exited these arrangements, making electricity trade
with the EU more complex and costly.*™ This decoupling was estimated to cost UK
electricity consumers £130-370 million in 2022, rising to over £500 million by 2029.%

6. A lengthy and uncertain permitting process for new power supply and grids
Draghi’s Diagnosis

Permitting is a significant constraint for the development of new power generation
capacity and grid infrastructure. In some Member States the permit-granting process
for large wind energy projects, for example, can take up to nine years. Almost no Member
State manages to realise renewable energy permitting within the 2-3 years that EU
legislation requires.' As well as slowing down the shift to clean energy, permitting delays
may significantly increase project costs and subsequently electricity prices. >

Nearly 400 GW of wind capacity is in grid connection queues in just 8 EU
countries. " This is nearly double the EU’s entire installed wind capacity in 2023 and
is more than sufficient to reach 2030 deployment targets.

National and European environmental legislation results in complex requirements
for impact assessments for the construction and operation of renewable energy and grid
installations. While the EU has developed initiatives to shorten permitting, some
countries still face significant hurdles, for example stemming from lacking
administrative capacity.'

However, administrative delays for new electricity infrastructure are an issue
around the world. At the end of 2023, 2,600 GW of capacity sat in the grid connection
queue in the USA. This is double the size of the entire existing US power generation fleet,
with the vast majority of queued capacity renewables and storage.**"
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How does the UK compare?

Grid connection times in the UK are among the worst in Europe, with some capacity
being offered connection dates in the late-2030s.”* The queue currently stands at
over 700GW. Over 80% of this is proposed renewable generation and storage
capacity™, and is around 4x what would be needed to power a net zero economy
by 2050.° Difficulties in obtaining a grid connection is cited to one of the main obstacles
to energy investment in the UK.V

This delay is driven both by permitting delays and slow grid buildout (discussed
above), which is in turn largely a result of permitting delays. Almost all grid
infrastructure and most utility-scale renewables (depending on size) must go through a
national, rather than local, planning process. The time between planning application
and decision is supposed to be 18 months, but it takes over 4 years on average.
Projects must also conduct significant pre-application work, including environmental
assessments and consultation with various stakeholders, with the depth and time
required dependent on the complexity of the project.”""

7. Higher and non-homogeneous taxation and subsidies
Draghi’s Diagnosis

Electricity retail prices in the EU for industry includes various taxes, levies and
charges, which together can account for a substantial proportion of the final price.
Aside from network charges, this includes levies for environmental and social
programmes - including subsides for renewables.’

In 2023, non-network taxes, levies and charges accounted for a quarter of the
average EU industrial electricity price. However, in many cases industrial
consumers can recover some costs, reducing this to 10% on average. However, the
size of these components - and the proportion that may be recovered - varies
significantly by member state (Figure 8).

Average non-domestic electricity prices & components in the EU (2023)
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Figure 8 - Average industrial electricity prices & components across the EU in 2023. Data source: Eurostat (2025). Notes: Taxes,
levies and charges in Portugal are negative and excluded from the chart, but price excluding recoverable taxes and levies is correct.
Prices exclude any indirect carbon cost compensation. Graphic created by Greenwheel.
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€/MWh

The USA does not levy any federal taxes on electricity consumers, although network
charges are typically higher." In 2019, taxes comprised less than 5% of the average
industrial electricity price in the US>

How does the UK compare?

In the UK, non-recoverable taxes, levies and charges make up 20% of the average
industrial electricity price - higher than the average EU rate.

However, in most countries the price varies by the size of consumer. Prices available to
the largest industrial consumers in the EU are on average 44% lower than the
smallest industrial consumers. In the UK, the difference is just 33%. In France, the
largest pay a price one third of that available to the smallest (Figure 9).

Electricity prices by size of industrial consumer (2023)
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Figure 9 - Electricity prices by size of industrial consumer in 2023. Data Source: DESNZ (2024); Eurostat (2025). Notes: Breakdown
for UK ‘Extra Large’ not available. Taxes are non-recoverable only. Consumer sizes are: Small (20 - 499 MWh/yr), Medium (2,000 -
19,999 MWh/yr), Large (20,000 - 69,999 MWh/yr); Very Large (70,000 - 150,000 MWh/yr), and Extra Large (150,000 MWh/yr). Prices
exclude indirect carbon cost compensation. Graphic created by Greenwheel.

The primary reason for this difference is a divergence in how network and policy costs
are recovered from electricity consumers. While many European economies focus the
recovery of network and policy costs from smaller industrial and household
consumers to shield electricity-intensive industry, the UK has spread these costs
more evenly across electricity consumers.

Network charges for industrial consumers in most countries are set according to one or
a combination of: size of network connection, location, and size and time of consumption.

From early 2023, network charges for industrial consumers in the UK became based on
connection size and location only. The previous system was based on time of use, which
some industries grew highly adept at working around to minimise their charges.”> When

5 This system was based on consumption during the Triad’; the three half-hourly periods with highest electricity demand
between November and February (and separated by at least ten full days), determined after the event.
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this reform took place, charges to these industries likely increased substantially, while
charges to those less adept or unable to adjust their electricity demand likely fell. 2>

In Germany, network tariffs are based primarily on consumption. In France and Italy,
tariffs are primarily set by connection size. In Germany, France and Italy network rates
applied to the largest and most electricity-intensive industrial consumers are low
relative to their UK counterparts, and in Germany and in France they may apply for
a further 90% discount.

By far the largest component of taxes and levies on industrial electricity prices in
the UK and the largest EU economies is the recovery of costs for historic renewable
subsidy mechanisms.

In Germany, France and Italy, the cost of these (and other) mechanisms for large or
electricity-intensive consumers are often capped, mean that effective rates decrease
with increasing consumption.** Again, smaller consumers cover the cost.

In the UK, costs are recovered for three renewables subsidy mechanisms. These are
the Renewables Obligation and Feed-in Tariffs (RO and FITs, for large- and small-scale
renewables respectively, and which closed to new applicants in 2017 and 2019), and the
ongoing Contracts for Differences (CfD) scheme (described above).

Although the RO and FiT schemes are now closed, contracts of up to twenty years means
there will be (declining) costs associated with them to the late 2030s. The rapidly declining
costs of renewables means that the ongoing CfD mechanism imposes much lower costs,
with newly signed contracts likely to have a negligible net impact on electricity prices.”

From April 2024, companies in electricity-intensive mining and manufacturing
sectors and that pass business-level thresholds® are fully exempted from these
costs, rising from 85% previously, with exempted costs again recovered from other
electricity consumers. ™

Priority actions to tackle high industrial electricity prices in the UK

The Draghi Report highlights two objectives that should be pursued in parallel to
address the competitiveness challenges the EU faces:

(1) The cost of energy must be lowered for the final user
(2) Decarbonisation must be accelerated

The Draghi Report highlights several specific proposals to achieve this. These broad
objectives, and many of the proposals that underpin them, may also be applied to the
UK. From this mapping exercise fall three priority areas for policymakers to tackle
the exceptionally high industrial electricity prices in the UK.

6 Manufacturing and mining sectors with a trade intensity of at least 4%, and an electricity intensity of at least 7%. Individual
businesses in these sectors must also demonstrate their electricity costs are equivalent to at least 20% of their Gross Value
Added (GVA) (Source: DBT, 2025)
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1. Accelerate deployment of low-carbon power generation and grids

Accelerating the deployment of low-carbon power to meet the government’s 2030 Clean
Power Plan - and accompanying grid capacity - would displace significant volumes of gas.
Although NESO suggest that achieving the Clean Power Plan would have limited effect on
average electricity prices should gas (and carbon) prices remain stable, it would reduce
how often gas sets the electricity price, insulating electricity consumers from gas
price volatility. NESO estimate that gas power would set the electricity price around 15%
of the time by 2030 if the Clean Power aims are achieved, while the potential costs to
electricity consumers of a gas price spike like that seen in 2022 would be halved. "

Investment in lower carbon power and grids requires appropriate incentives
(discussed below), alongside action on planning and permitting. This is one of the key
actions recommended by the CCC to enable the UK to achieve its decarbonisation goals."

Various reforms have been made or are promised. This includes updating the National
Planning Policy Framework and infrastructure-specific National Policy Statements to
favour renewables, grids and other infrastructure that enables Net Zero, with changes to
come into effect at the end of 2025.

These reforms may help reduce planning and permitting barriers, but further
action may be needed. This may include, as suggested by the National Infrastructure
Commission (NIC), encouraging proactive spatial planning (including community
engagement) and data sharing between projects to reduce repetitive environmental
assessments. " The UK and devolved governments jointly commissioned NESO at
the end of 2024 to produce a Strategic Spatial Energy Plan (SSEP).”" The aim is to set
out a spatial ‘blueprint’ for the UK’s energy system development and align priorities
and processes across levels of governance. The SSEP is yet to be developed and is set
to be published in 2026, so whether it achieves these objectives remains to be seen.

Action is being taken to reduce the existing grid connections queue, but
implementation must be swift. As of early 2024, Ofgem - the UK's energy markets
regulator - introduced requirements for projects in the queue to meet delivery milestones
to demonstrate project progression (e.g. securing land and other forms of permitting), or
be kicked out of the queue.” In February 2025, Ofgem announced that the current
‘first come, first served’ approach to the queue will end, and projects will instead
be prioritised based on their readiness and criticality.

New applications to join the grid queue have been halted while this reform is
implemented. The regulator aims for the new system to be in place by in Spring 2025,
with the first connections under this new approach made from 2026."" The
government should ensure this process is not delayed, monitor its impact, and
adjust its criteria as necessary to minimise future delays.
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2. Reform the electricity market to transfer the cost advantages of
decarbonisation to consumers

Under current electricity market structures in the UK, the potential for a system based
on clean power to reduce prices and volatility to consumers is not easily realised.
There are three key areas of focus for policymakers to address this challenge.

Reintegrate with the EU electricity and carbon markets

Recoupling with the EU’s internal electricity market through the SDAC (or an
equivalent) may reduce the cost of cross-border electricity trade. It may also reduce
future curtailment costs or wasted value if electricity may be exported to the EU when
supply in GB exceeds demand, and vice versa.

Despite policymakers both in the UK and the EU promising to explore solutions,
little progress has been made to date. The current framework for negotiations
concludes in June 2026, meaning that discussions must move rapidly to avoid
potentially taking a step backwards."

The EU’'s Carbon Border Adjustment Mechanism (CBAM) sets a carbon price on
imports to the EU from sectors covered by the EU ETS from 2026 - including
electricity. In concept, any carbon price paid on the production of imports before it
reaches the EU is subtracted. However, due to the difficulty in determining whether an
imported electron originates from renewables or fossil fuels, CBAM adjustments will be
on the average historical carbon intensity of the exporting country. This increases
the cost of exporting even carbon-free renewable electricity from the UK to the EU,
potentially leading to greater curtailment. ™" This could in turn dampen the investment
case for new renewables in the UK, or raise costs."

A clear potential solution would be to link the UK ETS to the EU ETS. This would both
align carbon prices and avoid additional export costs for EU electricity. The UK
government has indicated it favours such a link™, which may be technically straight-
forward given the very similar design the two systems share ™

Linking the two systems may also facilitate the removal of the UK's CPF, which
otherwise would elevate the carbon price facing UK generators significantly above
those facing EU generators. Although the CPF was crucial in driving coal power off the
UK grid over the last decade,™" it now risks simply driving up the cost of generating power
from gas, and thus electricity wholesale prices.

Develop and facilitate the market for long-term contracts for non-fossil generation

The contracts-for-difference mechanism is likely to be the main form of direct
support for renewable rollout in the UK, and drive the majority of growth in low-
carbon capacity over the coming years." At the end of 2024 the government began
consulting on a range of reforms to the CfD process to accelerate renewable deployment
and manage costs.
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However, CfDs alone are not likely to deliver the level of renewable build-out
required to deliver a clean power system in the coming years. They also don't directly
facilitate individual offtakers to receive the cost benefit of this buildout. Private PPAs are
likely to be required.”"

The government could investigate the potential to use its financial and convening
power to underwrite PPAs, pool suppliers and potential offtakers, and facilitate
tradable contracts. This may reduce barriers to industrial offtakers to renewable
generators alike. For this reason, the EU’s Clean Industrial Deal released at the end of
February 2025 stated that the European Investment Bank (EIB) will pilot a programme to
partially underwrite PPAs signed by energy-intensive industrial offtakers.

Decide on and implement reforms to the wholesale electricity market structure

A wholesale electricity market based on marginal spot pricing is well suited to a
commodity-driven system based on gas and coal but is not well suited to an
infrastructure-driven system such as that based on renewables and other forms of
clean power, where marginal costs are low or zero.'

The future of the wholesale electricity market is the focus of the UK’'s Review of
Electricity Market Arrangements (REMA), launched in 2022 to “identify reforms
needed to transition to a decarbonised, cost effective and secure electricity system”."

Two broad options for reform were put forward by REMA. The first is to maintain a
single national market and price, but to split the market according to generation
technology (the ‘split market’ approach). The second is to maintain a marginal spot
pricing approach, but to split the current market into different geographic zones (the
‘locational marginal pricing’ - or LMP - approach).

Table 1 (following page) illustrates the key differences between these two approaches.
Each broad approach may be implemented with several different specific designs,
including with characteristics from the other.

Key decisions on the future design of the wholesale market under REMA were due
to be taken by the end of 2024 but are now promised by mid-2025. Although the split
market approach was initially dropped from the second round of formal consultation, no
decisions have yet been taken and the government remains actively engaged on both
pathways. "

Regardless of the option chosen, to provide confidence to investors the
government should set out a clear, detailed and time-bound pathway for delivering
these reforms as soon as feasible. As highlighted by the government's own
independent organisations, NESO and the CCC, there is a critical need for clarity on this
issue." " Without it, investors, developers and consumers have little foresight on the
future shape of the market they will be operating in.
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Locational Marginal Pricing (LMP)

Split Markets

Description

Great Britain would be divided into several zones operating as
individual markets. Wholesale electricity prices will vary between these
zones based on local supply and demand dynamics.

A single national zone market remains but generators are divided into two
markets - one containing intermittent renewable generators operating
under fixed price contracts with prices passed to consumers, and one containing
‘dispatchable’ (largely gas) generators deployed when needed, and continuing
to operate using a marginal pricing approach.

Key potential
benefits

+ Provides clear locational price signals for the build out of new

power generation and storage.

« Removes constraint and redispatch costs and may reduce the

need for grid build out over time and prioritise those of greatest
value.

+ Somezones may experience very low and often negative prices

for much of the year, incentivising siting of electricity-intensive
industry

* Somezones may experience high or volatile prices for much of the

year, incentivising end-use flexibility

+ Already in use around the world, including North America

« Prioritises decoupling of gas prices from electricity prices, reducing the

average price available to consumers able to access split market contracts.

+ By maintaining a single national pricing area, consumers are not required to

relocate or wait for new, low-cost generation capacity to come online to
receive lower prices.

« Low cost, low-carbon market contracts or tariffs could be focused toward

consumers with greatest need (e.g. electro-intensive industries, low-income
households).

+ Could evolve from the current market design, with capacity already on CfD
contracts forming the core of the low-carbon market.

Key potential
limitations

+ Prices for industry and consumers in some zones could grow

significantly, and remain so for the long-term if new low-cost
supply cannot be built sufficiently to compensate

+ Key electro-intensive industries may not be able to move to

zones with persistently low prices driven by renewables (e.g.
northern Scotland) due to reliance on other infrastructure and skills.

« Increased uncertainty over future prices in different zones and

price cannibalisation may undermine the investment case for
new generation capacity, putting decarbonisation goals at risk.

+ New renewable capacity in areas with the best resource may be

discouraged due to low prices, potentially increasing total system
cost.

+ Substantial grid investment may still emerge to take advantage

of arbitrage opportunities, which may over time lead to effective re-
harmonisation into a national price.

+ Does not introduce locational signals for the build out of the new power
generation and storage, so still requires extensive planning and investment
for grid build-out and maintains the need for redispatching.

« Interactions between the two markets may be complex, as well as with
markets for ancillary services. This may produce inefficaciesin investment
and system operation.

+ By targeting access to low-cost, low-carbon contracts or tariffs, other
consumers may become more exposed to gas-based price volatility, and a
more CO, intensive electricity supply (increasing market-based Scope 2
emissions for corporates).

« A novel approach that has not been previously tried elsewhere, meaning
there is potential for unintended consequences.

Table 1- Locational Marginal Pricing vs Split Markets. Informed by various sources including: Citizen's Advice (2023); Grubb et al
(2022); Maclver & Bell (2022); Aurora (2023). Graphic created by Greenwheel.

3. Examine allocation of costs for grids and historic renewables subsidies

From May 2025, energy intensive firms that meet key sector and business-level criteria®
may apply for a discount of up 60% on their network costs, covered by a levy on other
consumers."" The Government could review whether this should increase toward
the 90% discount available in countries such as France and Germany.

These same companies are now also eligible to receive full exemptions from most
policy costs recovered through electricity prices. However, eligibility may not
extend to all sectors and companies facing competitiveness concerns. This includes,
for example, non-manufacturing but electricity-intensive activities such as data centres,
or that have electricity costs below 20% of their GVA.

The Government could investigate two key potential routes to tackle this. The first
is to remove these policy costs from all electricity prices. This has been proposed by
a range of stakeholders, and is a key action proposed by the CCC in its recent advice to
government on how to accelerate decarbonisation through electrification across the
economy.” However, recommendations vary as to whether these costs are reallocated to
other energy prices (e.g. natural gas), or taken onto government books directly. Each
option has different political and distributional implications.
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The second is to review and as necessary extend the criteria for network discounts
and policy cost exemptions. This allows for a more targeted approach to addressing
competitiveness concerns but may raise costs for other electricity consumers, with

potentially negative distributional implications and disincentivising further electrification
for these users.
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Key Information

No investment strategy or risk management technique can guarantee returns or eliminate risks in
any market environment. Past performance is not a guide to future results. The prices of
investments and income from them may fall as well as rise and an investor's investment is subject
to potential loss, in whole or in part. Forecasts and estimates are based upon subijective
assumptions about circumstances and events that may not yet have taken place and may never
do so. The statements and opinions expressed in this article are those of the author as of the date
of publication, and do not necessarily represent the view of Redwheel. This article does not
constitute investment advice and the information shown is for illustrative purposes only. Whilst
updated figures are not available for all sources, we have performed further analysis and believe
that this data has not significantly changed and is reflective for 2025.

Disclaimer

Redwheel ® and Ecofin ® are registered trademarks of RWC Partners Limited (“RWC"). The term
“Redwheel” may include any one or more Redwheel branded regulated entities including, RWC
Asset Management LLP which is authorised and regulated by the UK Financial Conduct Authority
and the US Securities and Exchange Commission (“SEC"); RWC Asset Advisors (US) LLC, which is
registered with the SEC; RWC Singapore (Pte) Limited, which is licensed as a Licensed Fund
Management Company by the Monetary Authority of Singapore; Redwheel Australia Pty Ltd is an
Australian Financial Services Licensee with the Australian Securities and Investment Commission;
and Redwheel Europe Fondsmaeglerselskab A/S (“Redwheel Europe”) which is regulated by the
Danish Financial Supervisory Authority. Redwheel may act as investment manager or adviser, or
otherwise provide services, to more than one product pursuing a similar investment strategy or
focus to the product detailed in this document. Redwheel and RWC (together “Redwheel Group*)
seeks to minimise any conflicts of interest, and endeavours to act at all times in accordance with
its legal and regulatory obligations as well as its own policies and codes of conduct. This document
is directed only at professional, institutional, wholesale or qualified investors. The services
provided by Redwheel are available only to such persons. Itis not intended for distribution to and
should not be relied on by any person who would qualify as a retail or individual investor in any
jurisdiction or for distribution to, or use by, any person or entity in any jurisdiction where such
distribution or use would be contrary to local law or regulation. This document has been prepared
for general information purposes only and has not been delivered for registration in any
jurisdiction nor has its content been reviewed or approved by any regulatory authority in any
jurisdiction. The information contained herein does not constitute: (i) a binding legal agreement;
(ii) legal, regulatory, tax, accounting or other advice; (iii) an offer, recommendation or solicitation
to buy or sell shares in any fund, security, commodity, financial instrument or derivative linked to,
or otherwise included in a portfolio managed or advised by Redwheel; or (iv) an offer to enter into
any other transaction whatsoever (each a “Transaction”). Redwheel Group bears no responsibility
for your investment research and/or investment decisions and you should consult your own
lawyer, accountant, tax adviser or other professional adviser before entering into any Transaction.
No representations and/or warranties are made that the information contained herein is either
up to date and/or accurate and is not intended to be used or relied upon by any counterparty,
investor or any other third party. Redwheel Group uses information from third party vendors, such
as statistical and other data, that it believes to be reliable. However, the accuracy of this data,
which may be used to calculate results or otherwise compile data that finds its way over time into
Redwheel Group research data stored on its systems, is not guaranteed. If such information is not
accurate, some of the conclusions reached or statements made may be adversely affected. Any
opinion expressed herein, which may be subjective in nature, may not be shared by all directors,
officers, employees, or representatives of Redwheel Group and may be subject to change without
notice. Redwheel Group is not liable for any decisions made or actions or inactions taken by you
or others based on the contents of this document and neither Redwheel Group nor any of its 22
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directors, officers, employees, or representatives (including affiliates) accepts any liability
whatsoever for any errors and/or omissions or for any direct, indirect, special, incidental, or
consequential loss, damages, or expenses of any kind howsoever arising from the use of, or
reliance on, any information contained herein. Information contained in this document should not
be viewed as indicative of future results. Past performance of any Transaction is not indicative of
future results. The value of investments can go down as well as up. Certain assumptions and
forward looking statements may have been made either for modelling purposes, to simplify the
presentation and/or calculation of any projections or estimates contained herein and Redwheel
Group does not represent that that any such assumptions or statements will reflect actual future
events or that all assumptions have been considered or stated. There can be no assurance that
estimated returns or projections will be realised or that actual returns or performance results will
not materially differ from those estimated herein. Some of the information contained in this
document may be aggregated data of Transactions executed by Redwheel that has been compiled
so as not to identify the underlying Transactions of any particular customer. No representations
or warranties of any kind are intended or should be inferred with respect to the economic return
from, or the tax consequences of, an investment in a Redwheel-managed fund. 22 This document
expresses no views as to the suitability or appropriateness of the fund or any other investments
described herein to the individual circumstances of any recipient. The information transmitted is
intended only for the person or entity to which it has been given and may contain confidential
and/or privileged material. In accepting receipt of the information transmitted you agree that you
and/or your affiliates, partners, directors, officers and employees, as applicable, will keep all
information strictly confidential. Any review, retransmission, dissemination or other use of, or
taking of any action in reliance upon, this information is prohibited. Any distribution or
reproduction of this document is not authorised and is prohibited without the express written
consent of Redwheel Group. The risks of investment are detailed in the Prospectus and should be
considered in conjunction with your investment adviser. Please refer to the Prospectus, Key
Investor Information Document (UCITS KIID), Key Information Document (PRIIPS KID), Summary of
Investor Rights and other legal documents as well as annual and semi-annual reports before
making investment decisions; these documents are available free of charge from RWC or on RWC's
website: https://www.redwheel.com/ and available in local languages where required. RWC as the
global distributor has the right to terminate the arrangements made for marketing Redwheel
Funds in certain jurisdictions and to certain investors. Redwheel Europe is the sub-distributor of
shares in Redwheel Funds in the European Economic Area (“EEA") and is regulated by the Danish
Financial Supervisory Authority. This document is not a solicitation or an offer to buy or sell any
fund or other investment and is issued in the UK by RWC and in the EEA by RW Europe. This
document does not constitute investment, legal or tax advice and expresses no views as to the
suitability or appropriateness of any investment and is provided for information purposes only.
The views expressed in the commentary are those of the investment team. Funds managed by
Redwheel are not, and will not be, registered under the Securities Act of 1933 (the “Securities Act")
and are not available for purchase by US persons (as defined in Regulation S under the Securities
Act) except to persons who are “qualified purchasers” (as defined in the Investment Company Act
of 1940) and “accredited investors” (as defined in Rule 501(a) under the Securities Act). This
document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in units
or shares of any fund managed by Redwheel. Any offering is made only pursuant to the relevant
offering document and the relevant subscription application. Prospective investors should review
the offering memorandum in its entirety, including the risk factors in the offering memorandum,
before making a decision to invest.
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This document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in units or shares of any
fund managed by Redwheel. Any offering is made only pursuant to the relevant offering document and the relevant
subscription application. Prospective investors should review the offering memorandum in its entirety, including the
risk factors in the offering memorandum, before making a decision to invest.

CONTACT US

Please contact us if you have any questions or
would like to discuss any of our strategies.
invest@redwheel.com | www.redwheel.com
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