
REVIEW

Current Sustainable/Renewable Energy Reports            (2026) 13:5 
https://doi.org/10.1007/s40518-026-00287-y

there is a need for long-duration energy storage (LDES), 
defined in the UK as storage with a duration of more than 8 
h2 [6]; and (b) whether barriers to LDES deployment may 
justify government intervention. This evidence-gathering 
process has been extensive, as it is evident in Fig. 1, which 
outlines key milestones, publications, and anticipated future 
developments. The process culminated in the introduction 
of a cap-and-floor mechanism for LDES in GB [6, 7].

In a net revenue cap-and-floor scheme, the floor guaran-
tees a minimum net revenue that makes the project fund-
able, and the cap transfers excessive profits to consumers, 
reducing their energy bills. Net revenues are calculated 
by deducting market-related costs3 from gross revenues 
[8]. Applications to the LDES cap-and-floor scheme are 
accepted during prescribed application windows [9]. As the 
scheme is currently being applied for the first window, it 
offers a timely opportunity to provide early evidence and 
identify limitations and gaps that should be carefully con-
sidered in future research and policy proceedings in the UK 
and abroad.

2   The threshold of eight hours is not universally employed, and more 
generic definitions classify a technology as LDES based on the level 
of its energy-specific investment costs [4, 5].

3   For LDES, cycling costs are market-related and will likely be 
deducted from gross revenues subject to regulatory approval [8].

Introduction

The UK has committed to reaching net zero by 2050 [1]. 
Achieving this goal requires a fundamental transformation 
of the power system. To integrate growing shares of electric-
ity from variable renewable resources while serving rising 
demand, the power system in Great Britain (GB)1 will need 
greater flexibility, including storage solutions, which may 
need to have longer durations than typical utility-scale bat-
teries [3]. Since 2021, various state agencies have gathered 
evidence and commissioned analyses to assess (a) whether 

1   Great Britain (England, Scotland and Wales) has a separate electric-
ity system from Northern Ireland. UK parliamentary bills on energy 
policy mainly cover Great Britain, as “Energy policy is largely 
devolved to the Northern Ireland Executive (NIE)” [2].
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This article focuses on four key questions that the evi-
dence-gathering process aimed to answer: (a) What drives 
the need for LDES? (b) What are the barriers to LDES 
deployment in Great Britain? (c) What solutions could 
address barriers for LDES investments? (d) What are the 
key design choices for the cap-and-floor mechanism? The 
remainder of the article is structured around these four ques-
tions. We conclude the article with reflections on the process 
and recommendations for research and policy.

What Drives the Need for Long Duration 
Energy Storage in Great Britain?

There is a clear economic case for short-duration battery stor-
age providing intra-day arbitrage and ancillary services such 
as reserve and (very) fast response; more than 6.8 GW has 
been deployed in the UK to date [10]. The economic case for 
long-duration storage is less apparent, and the lack of recent 
investments prompted the government to gather evidence to 

Fig. 1  The timeline for development of the UK cap-and-floor mecha-
nism for LDES. Note that the figure was finalized on 10 November 
2025. Each row of grey boxes corresponds to a year, and each box is 
approximately 2 weeks long. The time progresses from left to right for 

the first year, then from right to left and so on. The ministry respon-
sible for LDES was initially BEIS; DESNZ inherited its energy-related 
functions in February 2023
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understand whether “the electricity system requires and will 
benefit from LDES delivering […] services”.

Long-duration energy storage is a technology-agnostic 
concept encompassing assets with discharge durations 
exceeding a specified threshold [5, 11]. The choice of this 
threshold influences the relative importance of power-spe-
cific (in £/kW) versus energy-specific (in £/kWh) invest-
ment costs. For discharge durations between 8 and 100 h, 
compressed air energy storage, pumped hydro storage, and 
iron–air batteries are generally the most competitive tech-
nologies. For discharge durations exceeding 100 h, chemi-
cal storage (e.g., hydrogen storage) is expected to be the 
most cost-competitive option. Depending on the applica-
tion, additional technological characteristics, such as round-
trip efficiency and self-discharge rates, may influence the 
comparative advantage among options [4].

LDES deployment can play an important role in support-
ing multiple valuable applications [12]. In systems with large 
shares of variable renewable energy, it can be used to shift 
energy over long timeframes (between days, seasons, or even 
years [13]) and can reduce the need for peaking capacity [14]. 
Depending on its location, LDES can help reduce the impact 
of network constraints on system costs [15] and even reduce 
or defer transmission investment needs [16]. Depending on 
the control capabilities of LDES, it could also provide ancil-
lary services for frequency and voltage control [17, 18].

LDES is not the only option for most (if not all) of these 
applications. Hence, approaches that holistically simulate 
the future energy system are necessary to quantify its ben-
efits. Exploring the design space for LDES [19], finds that 
energy-specific investment costs and discharge efficiency 
greatly influence LDES’s peaking potential and its abil-
ity to shift energy over long timeframes [19]. also notes 
that projections for power-specific investment costs and 
roundtrip efficiencies are at a level that would not make 
LDES a competitive option for energy shifting over short 
timeframes (intraday). This finding holds for GB, where a 
least-cost capacity expansion study identified LDES as a 
competitive option for energy shifting over long timeframes 
(e.g., between seasons), but not for ancillary services and 
energy shifting over short timeframes [20]. Applications for 
which LDES represents the most cost-competitive option 
will drive its investment, but once deployed, LDES may 
also fulfil other roles. Accounting for the impact of LDES 
on system costs, the GB study projected 2050 LDES needs 
in the range of 2.5-3 GW4 (power capacity) and 12–17 TWh 
(storage volume5) [20].

4   Note that the needs correspond to the minimum capacity identified 
across scenarios and they do not cover power capacity for charging/
discharging hydrogen storage (e.g., electrolysers).

5   We use the term volume to refer to the energy stored. For exam-
ple, in [20], “The hydrogen volumes of storage here [11.4TWh to 

Other GB-focused reports limited their scope to fewer 
applications. For instance [21], quantified needs in terms 
of the “energy available to be shifted” by LDES. Focusing 
on better utilization of renewable resources by minimiz-
ing renewable curtailments across 37 weather years [22], 
estimated needs for 60–100 TWh of storage volume, with 
a portion of this capacity used to shift energy across years. 
Results in [22] suggest that the system storage’s annual net 
discharge can be negative for up to three consecutive years. 
Energy shifting over such long timeframes appears possible 
in modelling studies that assume perfect foresight. How-
ever, in practice storage operators make decisions using 
imperfect, limited-horizon forecasts [23] and face pressure 
to meet annual or quarterly financial performance targets. 
Focusing on 2035 and 2050, [24] estimated how LDES 
could help reduce the need for additional peaking genera-
tion, manage network constraints, and shift energy. It also 
showed that LDES capital costs and the availability of other 
clean technologies, such as carbon capture and storage 
(CCS), critically impact the need for LDES. Both [20] and 
[24] indicated that non-hydrogen LDES, such as pumped 
hydro and compressed air energy storage, could be a bridge 
technology while the development of infrastructure, e.g., for 
hydrogen and carbon capture, is underway.

Beyond the applications already discussed, a report of 
the House of Lords Science and Technology Committee 
[25] highlighted interest in LDES for its role in mitigat-
ing energy supply shocks triggered by geopolitical events 
or extreme weather. In that report, LDES is positioned as 
the low-carbon counterpart to natural gas storage in net-
zero energy systems. Under this framing, one might expect 
LDES requirements to mirror historical levels of gas storage 
in the UK and abroad. For reference, France, Germany, and 
Italy can store 100–250 TWh of natural gas each (~ 30% of 
their annual consumption) [26], although the UK, with its 
domestic production, only has around 30 TWh of storage 
capacity (~ 5% of the 2023 UK demand) [27]. Therefore, 
projections of LDES needs in the range of 10–100 TWh 
appear reasonable. However, some drivers for natural gas 
storage, such as reliance on imported fuel, are not relevant 
in systems where domestic renewable resources generate 
most electricity.

In summary, multiple analyses in GB showed that energy 
shifting over long timeframes, along with benefits for secu-
rity of supply in an energy system with close to zero green-
house gas emissions, drives the need for LDES. Consistent 
with the broader literature [13, 19], GB studies also high-
lighted three critical interactions: (1) the scale of LDES 
needs is highly sensitive to assumptions about capital costs, 
(2) the need for LDES increases when the deployment of 

17.2TWh] are sufficient to allow for around 6-9TWh of production 
from hydrogen Combined Cycle Gas Turbines (CCGTs) .”
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capital costs and long lead times generally require more vis-
ible long-term cash flows to secure finance and investment.’ 
and later proceedings claim that “Although LDES assets are 
likely to be independently profitable once developed, the 
initial risk, primarily from high upfront capital costs, is too 
high for private investors to bear without Government sup-
port.” [31].

The visibility over (or likelihood of) long-term cash flows 
could be obscured by multiple factors such as policy uncer-
tainty (e.g., regarding future electricity market arrange-
ments [32]) and technological uncertainty (e.g., regarding 
evolution of competing technologies such as Inverter-Based 
Resources for ancillary services and short-duration batter-
ies for energy arbitrage and frequency regulation). These 
uncertainties can create ambiguity regarding the nature and 
significance of different revenue streams. The record shows 
divergent views on LDES revenues related to ancillary ser-
vices [20, 21] and concerns about insufficient price volatil-
ity to ensure profitability through energy shifting over long 
timeframes.

General lack of liquidity in long-term electricity mar-
kets [33] could also explain a project’s inability to secure 
financing despite projections that show it as independently 
profitable. The more volatile the returns of an independently 
profitable project the higher its cost of capital is and the 
more severely the project is affected by missing risk mar-
kets. To de-risk the investment, the government (on behalf 
of consumers) can intervene and reduce the revenue vola-
tility seen by the investor. There are at least two possible 
reasons for such an intervention. First, the government is 
less risk-averse than private investors. Second, risk pool-
ing could result in reduced volatility of both consumer costs 
and LDES revenues, but retailers hesitate to sign long-term 
contracts with LDES. Previous analysis suggests that retail-
ers might be reluctant to commit to seemingly ‘win-win’ 
long-term advance purchase arrangements because they 
risk being out-of-the-money should wholesale prices fall, 
having to absorb the loss, or risk losing customers to rivals 
buying energy in the spot market [34–36].

In summary, revenue uncertainty is perceived as the 
major barrier to LDES investment in GB. However, the bar-
rier description is so generic that it could point to several 
different root causes, ranging from policy and technological 
uncertainty to missing money for arbitrage over long time-
frames and missing markets for long-term contracts and risk 
management. There is a clear need for future research on 
simulation of barriers to understand the extent to which they 
affect LDES investments. Recent literature that simulates 
the dispatch of LDES assets and the effects of missing risk 
markets on investments [37–40] could be leveraged and fur-
ther extended.

CCS is more limited, (3) the assessed need for LDES is 
sensitive to the variability among the weather years consid-
ered. Whereas the reports offered several insights into the 
magnitude of the need, they lacked the financial predictions 
for LDES that could have provided a starting point for a 
constructive discussion on the barriers to LDES investments 
and the design of state-backed mechanisms.

What are the Barriers to LDES Deployment in 
Great Britain?

The evidence on the drivers for LDES needs indicates a 
broad consensus that additional LDES capacity would ben-
efit the future GB energy system. Yet, in practice, private 
investment in LDES remains extremely limited. The last 
major LDES asset built in GB was the Dinorwic pumped 
hydro storage scheme, completed in 1984, with only a 
handful of small projects recently supported through the 
Longer Duration Energy Storage (LoDES) Demonstration 
Programme [28]. This raises the central policy question: are 
there barriers that make government intervention necessary?

To answer this question, the government engaged with 
academics, developers, investors, and industry bodies. These 
engagements [29, 30] highlighted a wide range of barriers: 
high capital costs, partially caused by the lack of economies 
of scale in LDES development; long lead times; lack of a 
commercial track record; revenue uncertainty; weak mar-
ket signals for multi-day arbitrage (i.e., low price volatil-
ity); insufficient consideration of carbon prices in flexibility 
markets; long grid connection times; and distortions created 
by government support for other flexible technologies or 
through cross-subsidies in network charges.

Among these barriers, the government prioritized ‘rev-
enue uncertainty’ as the most significant one to address 
through policies [6]. This was a sensible choice for a variety 
of reasons. Some of the other barriers, such as long connec-
tion times, affect all new entrants and call for system-wide 
reforms rather than LDES-specific policy. Others are unin-
tended consequences of legacy market design. For example, 
LDES lead times were longer than lead times in the capacity 
market. For this type of issue, it is preferable to revise the 
design of that existing market, e.g., allowing for an extended 
delivery year for LDES participating in the capacity market, 
rather than introducing an LDES-specific policy. The barrier 
of limited track record applies primarily to emerging LDES 
technologies, and it is likely irrelevant for mature technolo-
gies such as pumped hydro storage.

Whereas revenue uncertainty is a major barrier, we find 
its framing quite generic. The original proceedings [29] note 
under revenue uncertainty that ‘projects with high up-front 
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highlights the importance of clearly articulating the bar-
rier. If revenue uncertainty is understood as the absence 
of price signals for multi-day arbitrage, fiscal policies are 
ineffective. If, instead, the issue is a missing risk market, 
government-backed loans or guarantees could appear more 
suitable.

Most proposed market reforms were also set aside, 
largely because rules and products could not be designed 
and implemented quickly enough to influence develop-
ment decisions for projects expected to be operational in 
2030. To date, the literature offers robust evidence only 
for capacity remuneration mechanisms such as strategic 
reserves [43] and capacity markets [44]. Options also 
included concepts of short-term products, such as a sus-
tained response balancing service. These concepts have 
not been discussed in the literature, which may indicate 
either limited merit in pursuing them or, alternatively, an 
opportunity for future research. At the same time, the solu-
tion set did not include enhancements such as markets with 
an extended horizon that the literature has found effective 
for LDES dispatch [45].

Interestingly, the arguments presented reveal two pos-
sible meanings of the ‘incentives for market flexibility’ 
criterion. The first interpretation captures any distortionary 
effects of a policy on the market incentives for dispatch. 
For example, a storage asset with a Contract-for-Differ-
ences for energy discharged is incentivized to cycle a lot 
and ‘generate’ as many MWh as possible, which is not 
necessarily the optimal way of dispatching the LDES for 
the system. The second interpretation implies the presence 
of a missing money problem for energy shifting over long 
timeframes, which was not identified by simulations of 
the future GB system [20]. This missing money problem 
may be driven by market design features (e.g., related to 
operating reserves) that can suppress price volatility [46] 
or by imperfect price forecasting capabilities [47]. Hence, 
if simulations omit those market design features or follow 
unrealistic assumptions about foresight, the missing money 
problem will likely appear when new LDES assets connect 
to the grid, making it a priority to proactively evaluate mar-
ket and dispatch reforms.

Turning to policy instruments, the literature provides 
some guidance on their relative effectiveness for support-
ing LDES investments [47, 48]. In GB, decision-makers 
gravitated toward policy mechanisms already applied for 
other clean technologies, with their costs recovered through 
energy bills. The use of familiar mechanisms supports 
coherence and timely delivery, but it risks poor fit, given 
the unique characteristics of LDES. Poor fit explains why 
Contract-for-Differences for energy output (i.e., electricity 

What Solutions Could Address Barriers to 
LDES Investments?

To address the barriers to LDES investments, the Depart-
ment of Energy Security and Net Zero initially considered 
fourteen options [41]. The Department evaluated them 
using four criteria: (a) incentives for market flexibility; (b) 
revenue certainty for LDES; (c) government costs; and (d) 
timing to support entry by 2030. In parallel, a study [21], 
produced by Aurora for a group of companies in the public 
and private sector, assessed a subset of options using simi-
lar criteria: (a) incentives for efficient LDES dispatch; (b) 
investor confidence; (c) prevention of market distortions; 
and (d) accelerated deployment.

We present ten of these options in Table I6 and summa-
rize the arguments presented in [41] and [21] using three 
general criteria for policy interventions—effectiveness, 
responsiveness, and coherence [42].

	● Effectiveness measures the extent to which regulation 
achieves its objective, considering costs, loopholes, and 
creative adaptation. This aligns with criteria focused 
on government costs, investor confidence, and revenue 
certainty.

	● Responsiveness refers to a regulation’s ability to main-
tain desirable social practices and ensure welfare out-
comes. Both reviews captured this through their focus 
on incentives for flexibility, efficient dispatch, and 
avoidance of market distortions.

	● Coherence concerns consistency, predictability, and ad-
herence to regulatory principles. Interestingly, “strategic 
policy alignment” was added as a criterion when the fi-
nal bill was drafted, and it refers to coherence of poli-
cies by the Department of Energy Security and Net Zero 
and alignment with decarbonization and energy security 
goals. Considering the decarbonization goals for 2030, 
timing and accelerated deployment are discussed under 
this criterion.

The options fell into three categories: fiscal policies, revi-
sions of electricity market arrangements, and policy mech-
anisms. Fiscal policies such as investment grants were 
quickly discarded, partly because budget revisions would 
delay legislative approval, and partly because they were 
deemed insufficient to address revenue uncertainty. This 

6   Table 1 does not include three policy mechanisms that have been 
designed for technologies drastically different from long duration 
storage and changes discussed under the Review of Electricity Mar-
ket Arrangements (REMA).
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revenues between consumers and investors is commonly 
used to maintain strong operational incentives for assets 
when net revenues exceed the cap. In this case, the level of 
the sharing parameter for excess net revenues was increased 
from 10% to 30%, based on inputs from stakeholders. Simi-
larly, the floor needs to be high enough to secure finance and 
investment but low enough to encourage effective operation 
for the supported asset. For interconnectors, the level of the 
floor depends on the availability of the asset. However, for 
LDES, determining availability or minimum performance 
requirements is not straightforward. A hard floor has been 
chosen and further work is planned to define project-spe-
cific availability metrics and targets [9].

Process-wise, projects can apply for support during 
specific application windows. The LDES scheme aims to 
select projects to meet a target long-duration energy stor-
age (LDES) capacity (in MW and potentially MWh)10 under 
each window. While the first application window is already 
underway, its target capacity remains undisclosed, as do 
the timelines and capacity targets for subsequent windows. 
Providing this information in advance would offer investors 
greater clarity and enable more informed decision-making. 
The regulator should therefore consider publishing such 
details well ahead of future application rounds.

Like the scheme for interconnectors, the assessment 
process for LDES aims to holistically capture the costs 
and benefits of supported assets. However, the number of 
LDES applications, 171 in the first window, is much higher 
than that of interconnectors, requiring a practical approach 
[54]. The current process includes three steps: eligibility 
screening, selection, and post-construction contract evalua-
tion. Defining eligibility criteria presents a delicate balance. 
Overly strict requirements risk too few viable applications, 
which could raise the cost of the mechanism and reduce sys-
tem efficiency. Conversely, criteria that are too relaxed may 
attract applications that are not genuinely affected by the 
identified barriers, resulting, at best, in increased work to 
disqualify applications or, at worst, reducing the effective-
ness of the scheme by supporting the wrong projects.

The selection step is at least as important to the success 
of the scheme as the eligibility screening. The scheme fol-
lows principles of hybrid market design, creating competi-
tion for the cap-and-floor support and relying on short-term 
liberalized markets for effective operations [55]. The selec-
tion step could be interpreted as a multi-attribute auction, in 
line with the interpretation of electric utility procurement 
processes as multi-attribute auctions by Laffont and Tirole 
[56]. Applicants submit data forms with information on 

10   Point 6.27 in [53] states “Ofgem will set a target capacity range in 
MW for Window 1, based on updated advice from NESO (National 
Energy System Operator). We may also separately define a minimum 
MWh threshold depending on the nature of the advice. “.

discharged)7 and regulated asset base8 models were quickly 
dismissed. These give an asset a (largely) fixed revenue 
stream despite fluctuating market prices, but LDES must be 
able to pass on the similarly variable cost of charging.

Ultimately, the cap-and-floor option, along with minor 
revisions in the capacity market to limit barriers to entry, 
was selected. Table 1 indicates that the net revenue cap-and-
floor mechanism was chosen as the only option that could 
be implemented promptly while boosting investor confi-
dence by addressing revenue uncertainty. The government 
chose pace over perfection by not analysing the impact of 
the scheme in detail and trusted that a carefully designed 
cap-and-floor scheme would avoid any negative effects on 
market efficiency and outcomes for consumers.

What are the Key Design Choices for the 
Cap-and-Floor Mechanism?

A net revenue cap-and-floor scheme reduces uncertainty 
about the return on LDES investment throughout the 
scheme’s duration by guaranteeing a minimum net rev-
enue to secure financing and transferring excessive profits 
to consumers. Table 2 summarizes the main design choices 
of the LDES cap-and-floor mechanism, and a comprehen-
sive description of the mechanism is provided in [8]. Most 
design choices regarding the cap and floor levels [8], the 
assessment methodology [50], and the contract terms have 
been based on qualitative reasoning and stakeholder input, 
with limited use of stochastic modelling for illustrative 
cases [51]. OFGEM, the GB energy regulator9, has been 
appointed to administer the LDES cap-and-floor scheme, 
drawing on its prior experience with a similar framework 
for interconnectors [52].

The experience with interconnectors is indeed valuable 
for determining the cap and floor levels. On the one hand, 
the cap needs to be low enough to protect consumers. On the 
other hand, too low a cap might discourage efficient market 
integration. In practice, a soft cap allowing the sharing of 

7   A CfD that fixed the output price received by LDES but required it 
to pay the market price for energy used in charging would expose it 
to the risk of bankruptcy if that price rose. There are multiple forms 
of Contract-for-Differences (CfD), including newly proposed CfD 
for storage [48]. The UK has used CfDs for actual energy output 
for renewable generation and initially considered it as an option for 
storage, where the energy output would be the amount of electric-
ity discharged. It is worth noting that the poor fit was identified for 
a particular form of CfD and it is not generalizable to all forms of 
CfDs [49].

8   A Regulated Asset Base scheme, which sets revenues so that an effi-
cient company can achieve a suitable return on its assets, requires that 
the business has predictable costs, which is not the case for LDES.

9   Northern Ireland Authority for Utility Regulation is the energy 
regulator in Northern Ireland.
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Table 1  Summary of policy options and synthesis of arguments in favour or against them, summarized across three criteria. Symbols (+) and (-) 
indicate strengths and weaknesses, respectively. In cases where an argument is ambiguous (i.e., it could be perceived as a strength or weakness), 
we have used bold font to indicate which part of the argument is the basis for our assessment

Effectiveness Responsiveness Coherence
Fiscal policies
Capital grant (+) Reduces amount of private capital

(-) Does not address revenue uncertainty
(-) Cost transfer to taxpayers and immediate impact on 
government budget

(-) Does not strengthen opera-
tional/market signals for flex-
ibility over long timeframes
(+) Does not distort effects of 
existing operational/market 
signals

(-) Unlikely to be implemented 
on time for achieving decarboni-
sation goals

Government 
investment

(+) Reduces amount of private capital
(-) Does not address revenue uncertainty
(-) Risk transfer to taxpayers and immediate impact on 
government budget

Government 
loan

(+) May reduce cost of capital
(-) Does not address revenue uncertainty
(-) Risk transfer to taxpayers and immediate impact on 
government budget

Government 
guarantee

(+) May reduce cost of capital
(-) Does not address revenue uncertainty
(-) Risk transfer to taxpayers and potential long-term 
impact on government budget

(-) Less likely to be implemented 
on time for achieving decarboni-
sation goals

Electricity market arrangements
Capacity mar-
ket: extended 
delivery year

(+) Removes barriers to entry for technologies with 
long build times
(-) Additional revenue stream of uncertain magnitude

(-) Does not strengthen opera-
tional/market signals for flex-
ibility over long timeframes
(+) Does not distort effects of 
existing operational/market 
signals

(+) Enhancement within current 
arrangements
(+) Can be implemented on time 
for achieving decarbonisation 
goals

Sustained 
Response Bal-
ancing Service 
(concept)

(-) Additional revenue stream; unclear impact on 
revenue certainty

(+) It conceptually addresses 
issues with weak incentives for 
flexibility over long timeframes

(-) Unclear how this service fits 
within the service portfolio of the 
system operator
(-) It would take a long time to 
design and implement, making 
the timely achievement of decar-
bonisation goals difficult

Strategic reserve (+) Revenue certainty
(-) Likely high cost borne by electricity consumers

(-) It can negatively affect 
market efficiency by under-
utilizing assets classified as 
strategic reserves

(-) Significant change to market 
arrangements
(-) Highly unlikely that this could 
be implemented on time for 
achieving decarbonisation goals

Policy mechanisms
Regulated Asset 
Base (RAB)

(+) Guaranteed return on investment, which likely 
reduces the cost of capital
(-) Cost and risk (potentially excessive) borne by elec-
tricity consumers

(-) Distorts incentives of asset 
to respond to market and 
operational signals
(-) Does not strengthen opera-
tional/market signals for flex-
ibility over long timeframes

(-) Unlikely that the legislation 
can be developed on time for 
achieving decarbonisation goals

Incentive pay-
ments (concept): 
pay storage to 
charge (and/
or dispatch) 
or guarantee 
premium over 
charging costs

(-) Additional revenue stream; does not provide rev-
enue certainty
(-) Ongoing cost and risk for electricity consumers or 
taxpayers

(+) It conceptually addresses 
issues with weak incentives for 
flexibility over long timeframes

(-) New policy revenue stream 
with additional regulatory and 
administrative burden
(-) Unclear if it could be imple-
mented on time for achieving 
decarbonisation goals

Net revenue 
cap-and-floor

(+) Certainty about minimum net revenue
(-) Potential for balanced sharing of risk between con-
sumers and LDES owners/investors. However, consum-
ers may incur significant costs to top up net revenues 
depending on market conditions

(-) Limited distortions on mar-
ket participation of LDES
(-) Does not strengthen opera-
tional/market signals for flex-
ibility over long timeframes

(+) Experience with the intercon-
nector C&F scheme
(+) Likely timely implementation 
for achieving decarbonisation 
goals
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a common, replicable methodology makes several criteria 
operationally challenging. Instead of relying on applicant-
proposed methodologies and qualitative estimates, a stan-
dard approach would promote transparency and reduce 
application burden. Stakeholders also raised similar con-
cerns about the strategic assessment [58]. To make the stra-
tegic assessment more systematic in future windows, the 
regulator could explore tools such as multi-stage capacity 
expansion planning [59]. Scrutinizing criteria to consider 
their inter-dependency would also clear ambiguities about 
double-counting. For instance, avoided renewable curtail-
ment, costs for policies supporting renewable energy, and 
unpriced carbon externality costs are listed as three separate 
criteria, but their performance is likely correlated.

Joskow underscores the importance of good auction 
design [55]. At a high level, the regulator aims to select the 
most beneficial projects that add up to the target capacity 
[50] or a quantity exceeding the target to compensate for 
any undeliverable projects. The economic assessment will 
rank projects based on their benefit-to-cost ratio, and the 
financial assessment will be used to break any ties between 
projects. However, the influence of the strategic assessment 
on the ranking and the eventual allocation is ambiguous. 
The regulator has retained the right to revise the process at 
any time as long as it is transparent and gives stakeholders 
the opportunity to represent themselves. Consequently, the 
principal critique that can be raised now is that the process 
lacks clarity, specificity, and predictability.

Whereas the assessment for the first window is underway, 
key license terms aiming to prevent market distortions, close 
off gaming opportunities, and mitigate project risks, such as 
credit exposure, have not been finalized. For instance, it is 
unclear whether LDES will participate as a price-taker in 
the capacity market [60]. The assessment methodology [50] 
assumes that LDES does not set the price in the capacity 
market. In a future where LDES is expected to have a major 
role in system security, this restriction could lead to lower 
capacity market-clearing prices relative to a counterfac-
tual in which LDES participates and sets the price, thereby 
increasing the likelihood of reduced returns (and potentially 
increasing the reliance on floor payments) for LDES. This 
ambiguity about license terms affects not only LDES, but 
also other market participants who cannot project with con-
fidence revenue streams for which they might compete with 
LDES assets supported by the cap-and-floor scheme.

Upon construction completion, the cap and floor will be 
finalised based on the actual construction costs incurred. 
At the application stage, projects submit three cost esti-
mates (low, central, high). The central estimates inform 
preliminary cap and floor levels. Any cost overruns must 
be robustly evidenced, and overruns exceeding the highest 
estimates are subject to additional regulatory scrutiny.

their projects, which can be viewed as multi-dimensional 
bids. The evaluation of the attributes is performed through 
a combination of three assessments (Economic, Strategic, 
and Financial). The economic assessment includes sixteen 
criteria, nine of which are in monetary terms, six qualitative, 
and one quantitative. The strategic assessment evaluates 
how a supported project contributes to six attributes of the 
portfolio of projects supported by the scheme: technological 
and locational diversity, risk of cost overruns, deliverabil-
ity, interdependency between projects, and flexibility across 
scenarios. Finally, the financial assessment ensures that 
only financially viable projects are supported. Initially, the 
regulator considered that it could encourage competition by 
allowing applicants to submit their target rate of return, pro-
posed residual value of the project, regime duration, interest 
during construction, and decommissioning cost. However, 
after strong opposition from stakeholders and consider-
ation of practical complications, the regulator decided to 
encourage competition for two parameters (regime duration 
and residual value) and set the remaining three parameters 
administratively [8].

Assessing the criteria in terms of completeness, redun-
dancy, operationality, mutual independence of preferences, 
double-counting, size, and temporal evolution [57], we offer 
some observations that might help further revisions and 
developments. First, the list of criteria is long, indicating 
an aspiration to be comprehensive and thorough, but omit-
ting evidence collected so far. For instance, given findings 
by [20], the list could be shortened by excluding criteria 
related to real-time flexibility and system operability that 
were found to be inconsequential for LDES. The lack of 

Table 2  Key design choices for the cap-and-floor scheme10

Design 
choice

Should:

Cap • Be high enough to incentivize efficient market 
integration
• Be low enough to protect consumers

Floor • Be high enough to secure finance and investment
• Be low enough to incentivize efficient market 
integration

Procure-
ment 
process

• Consider criteria regarding costs and benefits that are 
mutually exclusive and comprehensively exhaustive
• Evaluate each criterion based a transparent and 
reproducible method
• Use a transparent and clear method to weigh criteria
• Use a mechanism to choose winning applications 
that encourages truthful bids
• Target technologies that face the barriers the scheme 
aims to overcome

Contract 
terms

• Address gaming opportunities and minimize risk of 
market distortions
• Incentivize timely construction
• Include stipulations for edge cases such as projects 
with longer lifetimes than scheme duration

For a full list of design choices, please refer to [7, 9]
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to accelerate delivery and reforming market arrangements to 
achieve market-driven transformation. It will be interesting to 
see if the accelerated decarbonization goals will push market 
arrangements towards hybrid markets with a more pronounced 
role for long-term tools that encourage competition for the 
market. The review of the policy proceedings highlights an 
opportunity for rigorous academic work to contribute insights 
into the role of resilience as a driver for LDES, potential bar-
riers and business models for clean energy technologies, and 
performance of novel market designs and policy mechanisms 
for net-zero systems. Finally, with 2050 fast approaching, this 
may be the right moment to adopt a pragmatic approach and 
design adaptive regulations that evolve with innovations co-
created by industry and academia.

Author contributions  Author contributions: Elina Spyrou wrote the 
initial draft of the manuscript, with edits in all sections from Adam 
Suski and Richard Green. All authors reviewed and finalized the man-
uscript.

Funding  This work was funded by the Taylor Donation from the 
Grantham Institute and Energy Futures Lab, Imperial College Lon-
don, the Leverhulme International Professorship with grant reference 
LIP-2020-002, and the Engineering and Physical Sciences Research 
Council under the grant EP/Y025946/1 (Electric Power Innovation for 
a Carbon-free Society (EPICS)).
Availability of materials: The article is based on widely available pub-
lic data. No private datasets have been used.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations

Ethical approval  Not applicable.

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

References

1.	 Burnett N, Stewart I, Hewitt T. The UK’s plans and progress 
to reach net zero by 2050, House of Commons library research 
briefing, 9888, Nov. 2025. Available: ​h​t​t​p​​s​:​/​​/​r​e​s​​e​a​​r​c​h​​b​r​i​e​​f​i​n​​g​s​.​​f​i​l​​e​
s​.​​p​a​r​l​​i​a​​m​e​n​​t​.​u​k​​/​d​o​​c​u​m​​e​n​t​​s​/​C​​B​P​-​9​​8​8​​8​/​C​B​P​-​9​8​8​8​.​p​d​f

The review underscores the dimensionality and complex-
ity of policy design. Considering the accelerated timeline, 
the efforts of the energy regulator and the National Energy 
System Operator are commendable. Nevertheless, the pro-
posed process is far from perfect, and it is essential to fur-
ther specify it and apply it with caution, potentially for a 
small volume of LDES capacity at first.

Conclusions

The process that has culminated in the cap-and-floor mecha-
nism for long-duration energy storage in Great Britain car-
ries a few takeaways for future endeavours. In Great Britain, 
the government stepped in to de-risk the investment through 
a cap-and-floor mechanism based on evidence that: (1) more 
long-duration energy storage is needed; (2) deployment 
faces persistent barriers; and (3) among the policy options 
considered, the cap-and-floor mechanism could be imple-
mented in a timely manner and could strike a good balance 
regarding the risk shared between consumers and investors, 
without directly distorting electricity markets.

Our review reveals a disproportionately larger evidence 
base on the need for LDES and the impact of different 
LDES capacities on the British power system. In contrast, 
the evidence base lacked quantitative analyses on the bar-
riers, their relative impact on investment and consumers, 
and the effects of alternative policy mechanisms. Depend-
ing on the framing of the barrier, the relative merit of alter-
native regulatory decisions changes. For instance, if a lack 
of risk markets hinders risk management for LDES, fiscal 
instruments were likely dismissed too quickly, in favour of 
policies that pass their costs to consumers through energy 
bills, with potentially regressive outcomes. Considering that 
some risk is borne by consumers, consumer participation 
or representation in consultations becomes critical. Whereas 
market reforms alone would not address all barriers LDES 
face, it is still worth reflecting on why market solutions were 
deemed as impractical, and whether they should be pursued 
to address operational challenges that will likely appear 
once LDES connect to the system.

Over the first six months of 2026, the GB energy regula-
tor will assess seventy-seven eligible projects (see Fig. 1 and 
[61]), gaining practical experience on how well its approach 
promotes the fundamental objectives of energy policy. A con-
sultation on an initial selection of projects is planned for spring 
2026, with the final list of projects expected to be announced 
in summer 2026. A consultation on license conditions is also 
expected in summer 2026, as contractual details are expected 
to be final by June 2026 [9]. Going forward, the ambitious 
timeline for decarbonization in Great Britain will prompt 
policymakers to face similar dilemmas between intervening 

1 3

Page 9 of 11      5 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://researchbriefings.files.parliament.uk/documents/CBP-9888/CBP-9888.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-9888/CBP-9888.pdf


Current Sustainable/Renewable Energy Reports            (2026) 13:5 

19.	 Sepulveda NA, Jenkins JD, Edington A, Mallapragada DS, Lester 
RK The design space for long-duration energy storage in decar-
bonized power systems. Nat Energy May. 2021;6(5):506–16. . ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​8​​/​s​4​​1​5​6​0​-​0​2​1​-​0​0​7​9​6​-​8.

20.	 AFRY. Benefits of long-duration electricity storage, BEIS 
Research Paper, 2022/019, Jul. 2022. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​g​​o​
v​.​​u​k​/​g​​o​v​e​​r​n​m​​e​n​t​​/​p​u​​b​l​i​c​​a​t​​i​o​n​​s​/​b​e​​n​e​f​​i​t​s​​-​o​f​​-​l​o​​n​g​-​d​​u​r​​a​t​i​​o​n​-​e​​l​e​c​​t​r​i​​c​i​
t​y​-​s​t​o​r​a​g​e

21.	 Aurora. Long duration electricity storage in GB, Feb. 2022. 
Available: ​h​t​t​p​​s​:​/​​/​a​u​r​​o​r​​a​e​r​​.​c​o​m​​/​w​p​​-​c​o​​n​t​e​​n​t​/​​u​p​l​o​​a​d​​s​/​2​​0​2​2​/​​0​2​/​​A​u​r​​
o​r​a​​-​R​e​​p​o​r​t​​-​L​​o​n​g​​-​D​u​r​​a​t​i​​o​n​-​​E​l​e​​c​t​r​​i​c​i​t​​y​-​​S​t​o​r​a​g​e​-​i​n​-​G​B​.​p​d​f

22.	 The Royal Society. Large-scale electricity storage report, Sep. 
2023. Available: ​h​t​t​p​​s​:​/​​/​r​o​y​​a​l​​s​o​c​​i​e​t​y​​.​o​r​​g​/​-​​/​m​e​​d​i​a​​/​p​o​l​​i​c​​y​/​p​​r​o​j​e​​c​t​s​​
/​l​a​​r​g​e​​-​s​c​​a​l​e​-​​e​l​​e​c​t​​r​i​c​i​​t​y​-​​s​t​o​​r​a​g​​e​/​l​​a​r​g​e​​-​s​​c​a​l​​e​-​e​l​​e​c​t​​r​i​c​​i​t​y​-​s​t​o​r​a​g​e​-​r​e​p​
o​r​t​.​p​d​f

23.	 Geske J, Green R Optimal storage, investment and management 
under uncertainty: it is costly to avoid outages! Energy J Mar. 
2020;41(2):1–28. . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​5​​5​4​7​​/​0​1​​9​5​6​5​7​4​.​4​1​.​2​.​j​g​e​s.

24.	 Delta LCP, Regen, Scenario deployment analysis for long-dura-
tion electricity storage, research paper DESNZ. 2023/047, Jan. 
2024. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​
5​9​b​​e​5​4​​6​c​2​​3​a​1​0​​0​0​​1​2​8​​d​0​c​5​​1​/​l​​o​n​g​​-​d​u​​r​a​t​​i​o​n​-​​e​l​​e​c​t​​r​i​c​i​​t​y​-​​s​t​o​​r​a​g​​e​-​s​​c​
e​n​a​​r​i​​o​-​d​e​p​l​o​y​m​e​n​t​-​a​n​a​l​y​s​i​s​.​p​d​f

25.	 House of Lords Science and Technology Committee. Long-
duration energy storage: get on with it, HL Paper 68, Mar. 2024. 
Available: ​h​t​t​p​​s​:​/​​/​p​u​b​​l​i​​c​a​t​​i​o​n​s​​.​p​a​​r​l​i​​a​m​e​​n​t​.​​u​k​/​p​​a​/​​l​d​5​​8​0​4​/​​l​d​s​​e​l​e​​c​t​/​l​
d​s​c​t​e​c​h​/​6​8​/​6​8​.​p​d​f

26.	 Aggregated gas storage inventory. Accessed: Sep. 11, 2025. 
Available: https://agsi.gie.eu/

27.	 Department for Energy Security and Net Zero. The role of gas 
storage and other forms of flexibility in security of supply; Energy 
security plan update, Dec. 2023. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​i​​s​h​
i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​5​6​f​​a​e​3​​1​9​4​​6​2​2​6​​0​7​​2​1​c​​5​6​9​7​​7​/​g​​a​s​-​​s​t​o​​r​a​
g​​e​-​a​n​​d​-​​f​l​e​x​i​b​i​l​i​t​y​-​u​p​d​a​t​e​.​p​d​f

28.	 Longer Duration Energy Storage (LoDES). Demonstration Pro-
gramme: successful projects. Accessed: Aug. 20, 2025. Available: ​
h​t​t​p​​s​:​/​​/​w​w​w​​.​g​​o​v​.​​u​k​/​g​​o​v​e​​r​n​m​​e​n​t​​/​p​u​​b​l​i​c​​a​t​​i​o​n​​s​/​l​o​​n​g​e​​r​-​d​​u​r​a​​t​i​o​​n​-​e​n​​
e​r​​g​y​-​​s​t​o​r​​a​g​e​​-​d​e​​m​o​n​​s​t​r​​a​t​i​o​​n​-​​p​r​o​​g​r​a​m​​m​e​-​​s​u​c​​c​e​s​s​f​u​l​-​p​r​o​j​e​c​t​s

29.	 Department for Business, Energy, and, Industrial Strategy. Facili-
tating the deployment of large-scale and long-duration electricity 
storage: call for evidence, Jul. 2021. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​
i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​0​f​5​​8​3​d​​3​8​f​​a​8​f​5​​0​c​​7​1​6​​b​c​d​2​​3​/​l​​a​r​g​​e​-​s​​
c​a​l​​e​-​l​o​​n​g​​-​d​u​​r​a​t​i​​o​n​-​​e​l​e​​c​t​r​i​c​i​t​y​-​s​t​o​r​a​g​e​-​c​f​e​.​p​d​f

30.	 Department for Business, Energy, and, Industrial strategy . Facili-
tating the deployment of large-scale and long-duration electricity 
storage Government response, Aug. 2022. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​
t​​s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​2​e​a​​2​2​d​​4​8​f​​a​8​f​5​​0​3​​3​0​4​​1​f​6​c​​1​/​l​​
a​r​g​​e​-​s​​c​a​l​​e​-​l​o​​n​g​​-​d​u​​r​a​t​i​​o​n​-​​e​l​e​​c​t​r​​i​c​i​​t​y​-​s​​t​o​​r​a​g​e​-​g​o​v​t​-​r​e​s​p​o​n​s​e​.​p​d​f

31.	 Ministry of housing, communities and local government. Plan-
ning and infrastructure bill: impact assessment, annex 5: long 
duration electricity storage, May 2025. Accessed: Nov. 10, 2025. 
Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​g​​o​v​.​​u​k​/​g​​o​v​e​​r​n​m​​e​n​t​​/​p​u​​b​l​i​c​​a​t​​i​o​n​​s​/​p​l​​a​n​n​​i​n​
g​​-​a​n​​d​-​i​​n​f​r​a​​s​t​​r​u​c​​t​u​r​e​​-​b​i​​l​l​-​​i​m​p​a​c​t​-​a​s​s​e​s​s​m​e​n​t

32.	 Review of electricity market. arrangements (REMA). Available: ​
h​t​t​p​​s​:​/​​/​w​w​w​​.​g​​o​v​.​​u​k​/​g​​o​v​e​​r​n​m​​e​n​t​​/​c​o​​l​l​e​c​​t​i​​o​n​s​​/​r​e​v​​i​e​w​​-​o​f​​-​e​l​​e​c​t​​r​i​c​i​​t​
y​​-​m​a​​r​k​e​t​​-​a​r​​r​a​n​​g​e​m​e​n​t​s​-​r​e​m​a

33.	 Batlle C, Schittekatte T, Mastropietro P, Rodilla P. The EU com-
missions proposal for improving the electricity market design: 
treading water, but not drowning, Curr Sustainable Renewable 
Energy Rep, vol. 10, no. 4, pp. 197–205, Dec. 2023, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​5​1​8​-​0​2​3​-​0​0​2​2​3​-​4

34.	 Green R. Retail competition and electricity contracts, Cambridge 
Working Papers in Economics, CPWE 0406, Dec. 2003. 

35.	 Neuhoff K, De Vries L Insufficient incentives for investment in 
electricity generations. Utilities Policy Dec. 2004;12(4):253–67. . ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​u​p​.​2​0​0​4​.​0​6​.​0​0​2.

2.	 Clean Energy. Northern Ireland question for department for 
energy security and net zero, UIN 16566, tabled on 27 November 
2024. Available: ​h​t​t​p​​s​:​/​​/​q​u​e​​s​t​​i​o​n​​s​-​s​t​​a​t​e​​m​e​n​​t​s​.​​p​a​r​​l​i​a​m​​e​n​​t​.​u​​k​/​w​r​​i​t​t​​
e​n​-​​q​u​e​​s​t​i​​o​n​s​/​​d​e​​t​a​i​l​/​2​0​2​4​-​1​1​-​2​7​/​1​6​5​6​6​#  Accessed: Feb 28, 2026.

3.	 UK Climate Change Committee. Delivering a reliable decar-
bonised power system, Mar. 2023. Accessed: Nov. 19, 2025. 
Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​t​​h​e​c​​c​c​.​o​​r​g​.​​u​k​/​​p​u​b​​l​i​c​​a​t​i​o​​n​/​​d​e​l​​i​v​e​r​​i​n​g​​-​a​-​​r​e​
l​​i​a​b​​l​e​-​d​​e​c​​a​r​b​o​n​i​s​e​d​-​p​o​w​e​r​-​s​y​s​t​e​m​/

4.	 Schmidt O, Staffell I. Monetizing Energy Storage: A Toolkit to 
Assess Future Cost and Value. Oxford, New York: Oxford Uni-
versity Press; 2023.

5.	 Denholm P, Cole WJ, Frazier AW, Podkaminer A, Blair N. Stor-
age futures study the challenge of defining long-duration energy 
storage, National Renewable EnergyLaboratory, Golden, CO, 
NREL/TP-6A40-80583, 2021. 

6.	 Planning and Infrastructure Bill. Available: ​h​t​t​p​​s​:​/​​/​b​i​l​​l​s​​.​p​a​​r​l​i​a​​m​e​
n​​t​.​u​​k​/​b​i​l​l​s​/​3​9​4​6

7.	 Department for Energy Security and Net Zero. Long duration 
electricity storage consultation: government response designing a 
policy framework to enable investment in long duration electric-
ity storage, Oct. 2024. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​
e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​7​0​6​​6​0​e​​b​3​6​​6​f​4​9​​4​a​​b​2​e​​7​b​5​7​​a​/​L​​D​E​S​​-​c​o​​n​s​u​​l​t​a​t​​i​o​​
n​-​g​o​v​e​r​n​m​e​n​t​-​r​e​s​p​o​n​s​e​.​p​d​f

8.	 OFGEM, Financial Framework. LDES window 1 cap and floor 
regime, Sep. 2025. Accessed: Oct. 23, 2025. Available: ​h​t​t​p​​s​:​/​​/​
w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​u​​k​/​s​​i​t​e​​s​/​d​​e​f​a​u​​l​t​​/​f​i​​l​e​s​/​​2​0​2​​5​-​1​​0​/​L​​o​n​g​​%​2​0​D​​u​r​​a​t​i​​o​
n​%​2​​0​E​l​​e​c​t​​r​i​c​​i​t​y​​%​2​0​S​​t​o​​r​a​g​​e​%​2​0​​C​a​p​​%​2​0​​a​n​d​​%​2​0​​F​l​o​o​​r​%​​2​0​F​​i​n​a​
n​​c​i​a​​l​%​2​​0​M​o​d​e​l​%​2​0​H​a​n​d​b​o​o​k​.​p​d​f

9.	 OFGEM. Long duration electricity storage: technical decision 
document, Mar. 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​u​​k​/​s​​i​t​e​​
s​/​d​​e​f​a​u​​l​t​​/​f​i​​l​e​s​/​​2​0​2​​5​-​0​​3​/​L​​o​n​g​​%​2​0​D​​u​r​​a​t​i​​o​n​%​2​​0​E​l​​e​c​t​​r​i​c​​i​t​y​​%​2​0​S​​t​o​​
r​a​g​​e​%​2​0​​T​e​c​​h​n​i​​c​a​l​%​2​0​D​e​c​i​s​i​o​n​%​2​0​D​o​c​u​m​e​n​t​.​p​d​f

10.	 Department for Energy Security and Net Zero. Digest of UK 
energy statistics (DUKES): electricity; Energy storage overview 
(DUKES 5.16). Jul. 31, 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​g​​o​v​.​​u​k​/​g​​o​v​
e​​r​n​m​​e​n​t​​/​s​t​​a​t​i​s​​t​i​​c​s​/​​e​l​e​c​​t​r​i​​c​i​t​​y​-​c​​h​a​p​​t​e​r​-​​5​-​​d​i​g​​e​s​t​-​​o​f​-​​u​n​i​​t​e​d​​-​k​i​​n​g​d​o​​m​
-​​e​n​e​r​g​y​-​s​t​a​t​i​s​t​i​c​s​-​d​u​k​e​s

11.	 Twitchell J, DeSomber K, Bhatnagar D. Defining long duration 
energy storage. J Energy Storage. Apr. 2023;60:105787. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​e​s​t​.​2​0​2​2​.​1​0​5​7​8​7.

12.	 Cheng B, Levin T, Zhou Z, Botterud A Electricity Markets and 
Long–Duration Energy Storage: A Survey of Grid Services and 
Revenue Streams. Curr Sustainable/Renewable Energy Rep. 
2025;12(16). . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​5​1​8​-​0​2​5​-​0​0​2​6​6​-​9.

13.	 Dowling JA, et al. Role of long-duration energy storage in vari-
able renewable electricity systems. Joule. 2020;4(9):1907–28. . ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​o​u​l​e​.​2​0​2​0​.​0​7​.​0​0​7

14.	 Cole W, Denholm P, Carag V, Frazier W The peaking potential of 
long-duration energy storage in the United States power system. 
J Energy Storage Jun. 2023;62:106932. . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​
j​.​​e​s​t​.​2​0​2​3​.​1​0​6​9​3​2.

15.	 Cole DL, Dalvi S, Zavala VM, Guerra OJ. Toward understand-
ing the complexity of long-duration energy storage siting in high 
renewable power grids, iScience, 2025;28(6) ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​
0​1​6​​/​j​.​​i​s​c​i​.​2​0​2​5​.​1​1​2​5​7​1

16.	 Brown PR, Botterud A. The value of inter-regional coordination 
and transmission in decarbonizing the US electricity system. 
Joule. 2021;5(1):115–34. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​o​u​l​e​.​2​0​2​0​.​1​1​
.​0​1​3

17.	 Kheshti M, Zhao X, Liang T, Nie B, Ding Y, Greaves D. Liquid 
air energy storage for ancillary services in an integrated hybrid 
renewable system. Renewable Energy. 2022;199:298–307. . ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​r​e​n​e​n​e​.​2​0​2​2​.​0​9​.​0​1​0

18.	 She X, et al. Liquid air energy storage – A critical review. Renew 
Sustain Energy Rev. 2025;208(114986). . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​
/​j​.​​r​s​e​r​.​2​0​2​4​.​1​1​4​9​8​6

1 3

    5   Page 10 of 11

https://doi.org/10.1038/s41560-021-00796-8
https://doi.org/10.1038/s41560-021-00796-8
https://www.gov.uk/government/publications/benefits-of-long-duration-electricity-storage
https://www.gov.uk/government/publications/benefits-of-long-duration-electricity-storage
https://www.gov.uk/government/publications/benefits-of-long-duration-electricity-storage
https://auroraer.com/wp-content/uploads/2022/02/Aurora-Report-Long-Duration-Electricity-Storage-in-GB.pdf
https://auroraer.com/wp-content/uploads/2022/02/Aurora-Report-Long-Duration-Electricity-Storage-in-GB.pdf
https://royalsociety.org/-/media/policy/projects/large-scale-electricity-storage/large-scale-electricity-storage-report.pdf
https://royalsociety.org/-/media/policy/projects/large-scale-electricity-storage/large-scale-electricity-storage-report.pdf
https://royalsociety.org/-/media/policy/projects/large-scale-electricity-storage/large-scale-electricity-storage-report.pdf
https://doi.org/10.5547/01956574.41.2.jges
https://assets.publishing.service.gov.uk/media/659be546c23a1000128d0c51/long-duration-electricity-storage-scenario-deployment-analysis.pdf
https://assets.publishing.service.gov.uk/media/659be546c23a1000128d0c51/long-duration-electricity-storage-scenario-deployment-analysis.pdf
https://assets.publishing.service.gov.uk/media/659be546c23a1000128d0c51/long-duration-electricity-storage-scenario-deployment-analysis.pdf
https://publications.parliament.uk/pa/ld5804/ldselect/ldsctech/68/68.pdf
https://publications.parliament.uk/pa/ld5804/ldselect/ldsctech/68/68.pdf
https://agsi.gie.eu/
https://assets.publishing.service.gov.uk/media/656fae319462260721c56977/gas-storage-and-flexibility-update.pdf
https://assets.publishing.service.gov.uk/media/656fae319462260721c56977/gas-storage-and-flexibility-update.pdf
https://assets.publishing.service.gov.uk/media/656fae319462260721c56977/gas-storage-and-flexibility-update.pdf
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration-programme-successful-projects
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration-programme-successful-projects
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration-programme-successful-projects
https://assets.publishing.service.gov.uk/media/60f583d38fa8f50c716bcd23/large-scale-long-duration-electricity-storage-cfe.pdf
https://assets.publishing.service.gov.uk/media/60f583d38fa8f50c716bcd23/large-scale-long-duration-electricity-storage-cfe.pdf
https://assets.publishing.service.gov.uk/media/60f583d38fa8f50c716bcd23/large-scale-long-duration-electricity-storage-cfe.pdf
https://assets.publishing.service.gov.uk/media/62ea22d48fa8f5033041f6c1/large-scale-long-duration-electricity-storage-govt-response.pdf
https://assets.publishing.service.gov.uk/media/62ea22d48fa8f5033041f6c1/large-scale-long-duration-electricity-storage-govt-response.pdf
https://assets.publishing.service.gov.uk/media/62ea22d48fa8f5033041f6c1/large-scale-long-duration-electricity-storage-govt-response.pdf
https://www.gov.uk/government/publications/planning-and-infrastructure-bill-impact-assessment
https://www.gov.uk/government/publications/planning-and-infrastructure-bill-impact-assessment
https://www.gov.uk/government/collections/review-of-electricity-market-arrangements-rema
https://www.gov.uk/government/collections/review-of-electricity-market-arrangements-rema
https://www.gov.uk/government/collections/review-of-electricity-market-arrangements-rema
https://doi.org/10.1007/s40518-023-00223-4
https://doi.org/10.1007/s40518-023-00223-4
https://doi.org/10.1016/j.jup.2004.06.002
https://doi.org/10.1016/j.jup.2004.06.002
https://questions-statements.parliament.uk/written-questions/detail/2024-11-27/16566#
https://questions-statements.parliament.uk/written-questions/detail/2024-11-27/16566#
https://www.theccc.org.uk/publication/delivering-a-reliable-decarbonised-power-system/
https://www.theccc.org.uk/publication/delivering-a-reliable-decarbonised-power-system/
https://bills.parliament.uk/bills/3946
https://bills.parliament.uk/bills/3946
https://assets.publishing.service.gov.uk/media/670660eb366f494ab2e7b57a/LDES-consultation-government-response.pdf
https://assets.publishing.service.gov.uk/media/670660eb366f494ab2e7b57a/LDES-consultation-government-response.pdf
https://assets.publishing.service.gov.uk/media/670660eb366f494ab2e7b57a/LDES-consultation-government-response.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-10/Long%20Duration%20Electricity%20Storage%20Cap%20and%20Floor%20Financial%20Model%20Handbook.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-10/Long%20Duration%20Electricity%20Storage%20Cap%20and%20Floor%20Financial%20Model%20Handbook.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-10/Long%20Duration%20Electricity%20Storage%20Cap%20and%20Floor%20Financial%20Model%20Handbook.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-10/Long%20Duration%20Electricity%20Storage%20Cap%20and%20Floor%20Financial%20Model%20Handbook.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-03/Long%20Duration%20Electricity%20Storage%20Technical%20Decision%20Document.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-03/Long%20Duration%20Electricity%20Storage%20Technical%20Decision%20Document.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-03/Long%20Duration%20Electricity%20Storage%20Technical%20Decision%20Document.pdf
https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-dukes
https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-dukes
https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-dukes
https://doi.org/10.1016/j.est.2022.105787
https://doi.org/10.1016/j.est.2022.105787
https://doi.org/10.1007/s40518-025-00266-9
https://doi.org/10.1016/j.joule.2020.07.007
https://doi.org/10.1016/j.joule.2020.07.007
https://doi.org/10.1016/j.est.2023.106932
https://doi.org/10.1016/j.est.2023.106932
https://doi.org/10.1016/j.isci.2025.112571
https://doi.org/10.1016/j.isci.2025.112571
https://doi.org/10.1016/j.joule.2020.11.013
https://doi.org/10.1016/j.joule.2020.11.013
https://doi.org/10.1016/j.renene.2022.09.010
https://doi.org/10.1016/j.renene.2022.09.010
https://doi.org/10.1016/j.rser.2024.114986
https://doi.org/10.1016/j.rser.2024.114986


Current Sustainable/Renewable Energy Reports            (2026) 13:5 

50.	 LDES Window 1: Assessment Methodology for System and Wel-
fare Impacts, Sep NESO. 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​
o​​v​.​u​​k​/​s​​i​t​e​​s​/​d​​e​f​a​u​​l​t​​/​f​i​​l​e​s​/​​2​0​2​​5​-​0​​9​/​L​​D​E​S​​%​2​0​W​​i​n​​d​o​w​​%​2​0​1​​%​2​0​​A​
s​s​​e​s​s​​m​e​n​​t​%​2​0​​M​e​​t​h​o​​d​o​l​o​​g​y​%​​2​0​f​​o​r​%​​2​0​S​​y​s​t​e​​m​%​​2​0​a​​n​d​%​2​​0​W​e​​l​
f​a​​r​e​%​2​0​I​m​p​a​c​t​s​%​2​0​%​2​8​N​E​S​O​%​2​9​.​p​d​f

51.	 CEPA, ESP Consulting . Cap and floor regime for long dura-
tion electricity storage: setting the cap and floor, Department for 
Energy Security and Net Zero, Mar. 2025. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​
s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​7​d​0​​1​5​9​​e​a​d​​0​1​7​4​​3​0​​3​6​4​​e​e​e​c​​d​/​
l​​d​e​s​​-​c​f​-​c​a​p​-​f​l​o​o​r​-​d​e​s​i​g​n​.​p​d​f

52.	 OFGEM. Interconnector Cap and Floor Regime Handbook 2024, 
Dec. 2024. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​u​​k​/​g​​u​i​d​​a​n​c​​e​/​c​a​​p​-​​a​
n​d​​-​f​l​o​​o​r​-​​r​e​g​​i​m​e​-​h​a​n​d​b​o​o​k​-​2​0​2​4

53.	 OFGEM LDES. Window 1 - Multi-Criteria Assessment Frame-
work, Sep. 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​u​​k​/​s​​i​t​e​​s​/​d​​e​f​
a​u​​l​t​​/​f​i​​l​e​s​/​​2​0​2​​5​-​0​​9​/​L​​D​E​S​​%​2​0​W​​i​n​​d​o​w​​%​2​0​1​​%​2​0​​-​%​2​​0​M​u​​l​t​i​​-​C​r​i​​t​e​​
r​i​a​​%​2​0​A​​s​s​e​​s​s​m​​e​n​t​%​2​0​F​r​a​m​e​w​o​r​k​.​p​d​f

54.	 OFGEM, Financial framework: LDES window 1 cap and floor 
regime, Consultation J. 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​
u​​k​/​s​​i​t​e​​s​/​d​​e​f​a​u​​l​t​​/​f​i​​l​e​s​/​​2​0​2​​5​-​0​​6​/​C​​o​n​s​​u​l​t​a​​t​i​​o​n​-​​o​n​-​L​​D​E​S​​%​2​0​​F​i​n​a​n​c​
i​a​l​-​F​r​a​m​e​w​o​r​k​.​p​d​f

55.	 Joskow PL. From hierarchies to markets and partially back again 
in electricity: responding to decarbonization and security of sup-
ply goals, Journal of Institutional Economics, vol. 18, no. 2, pp. 
313–329, Apr. 2022, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​7​​/​S​1​​7​4​4​1​3​7​4​2​1​0​0​0​4​0​
0

56.	 Laffont J-J, Tirole J. Auction design and favoritism. Int J Ind 
Organ. Mar. 1991;9(1):9–42. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​0​1​​6​7​-​7​1​8​7​
(​9​1​)​9​0​0​0​3​-​4.

57.	 Department for Communities and Local Government. Multi-cri-
teria analysis: a manual, Jan. 2009. Available: ​h​t​t​p​​s​:​/​​/​e​p​r​​i​n​​t​s​.​​l​s​e​.​​a​
c​.​​u​k​/​​1​2​7​​6​1​/​​1​/​M​u​​l​t​​i​-​c​​r​i​t​e​​r​i​a​​_​A​n​​a​l​y​s​i​s​.​p​d​f

58.	 OFGEM. Decision on the project assessment framework for win-
dow 1 LDES cap and floor regime. Sep. 23, 2025. Accessed: Oct. 
23, 2025. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​o​​f​g​e​​m​.​g​o​​v​.​u​​k​/​s​​i​t​e​​s​/​d​​e​f​a​u​​l​t​​/​f​i​​l​e​s​
/​​2​0​2​​5​-​0​​9​/​L​​D​E​S​​-​W​i​n​​d​o​​w​-​1​​-​P​r​o​​j​e​c​​t​-​A​​s​s​e​s​s​m​e​n​t​-​d​e​c​i​s​i​o​n​.​p​d​f

59.	 Conejo AJ, Baringo L, Kazempour SJ, Siddiqui AS. Generation 
Expansion Planning. In: Conejo AJ, Baringo Morales L, Kazem-
pour SJ, Siddiqui AS, editors. Investment in Electricity Genera-
tion and Transmission: Decision Making under Uncertainty. Eds, 
Cham: Springer International Publishing; 2016. pp. 61–114. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​9​7​​8​-​3​-​3​1​9​-​2​9​5​0​1​-​5​_​3.

60.	 Department for Energy Security and Net Zero. Capacity market 
consultation on proposals to integrate low carbon technologies 
and enhance delivery assurance ahead of Prequalification 2026, 
Dec. 2025. Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​
e​d​i​​a​/​6​​9​2​e​​d​3​b​​6​c​e​​5​0​d​2​​1​5​​c​a​e​​9​6​3​4​​3​/​c​​a​p​a​​c​i​t​​y​-​m​​a​r​k​e​​t​-​​w​i​n​​t​e​r​-​​c​o​n​​s​u​
l​​t​a​t​i​o​n​-​d​o​c​u​m​e​n​t​.​p​d​f  Accessed: Feb. 08, 2026.

61.	 OFGEM. LDES eligibility assessment outcome. Sep. 23, 2025. 
Available: ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​o​​f​g​e​​​m​.​g​​​o​v​.​​​u​k​​/​s​i​​​t​e​s​​/​d​e​​f​a​​​u​l​t​​/​f​​i​​l​e​s​/​​​2​0​​​2​
5​​-​0​9​/​​L​D​E​​S​%​2​​0​E​l​​i​g​i​​b​i​l​i​​t​y​​%​2​0​A​s​s​e​s​s​m​e​n​t​%​2​0​O​u​​t​c​o​m​e​.​p​d​
f  Accessed: Oct. 23, 2025

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

36.	 Newbery D. Regulatory challenges to European electricity liber-
alisation, CMI Working Paper Series, 12, Sep. 2002.

37.	 Dimanchev E, Gabriel SA, Reichenberg L, Korpås M Conse-
quences of the missing risk market problem for power system 
emissions. Energy Econ Aug. 2024;136:107639. . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​1​​0​1​6​​/​j​.​​e​n​e​c​o​.​2​0​2​4​.​1​0​7​6​3​9.

38.	 Mays J, Craig MT, Kiesling L, Macey JC, Shaffer B, Shu H. Pri-
vate risk and social resilience in liberalized electricity markets. 
Joule. 2022;6(2):369–80. . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​o​u​l​e​.​2​0​2​2​.​0​
1​.​0​0​4

39.	 Makrides AC, Suski A, Spyrou E. Quantifying the impact of 
missing risk markets for decarbonized power systems with long 
duration energy storage, 2025, arXiv: arXiv:2510.13514. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​4​​8​5​5​​0​/​a​​r​X​i​v​.​2​5​1​0​.​1​3​5​1​4

40.	 Guerra OJ, Dalvi S, Thatte A, Cowiestoll B, Jorgenson J, 
Hodge B-M Towards robust and scalable dispatch modeling of 
long-duration energy storage. Renew Sustain Energy Rev Jan. 
2025;207:114940. . ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​r​s​e​r​.​2​0​2​4​.​1​1​4​9​4​0.

41.	 Long duration electricity storage consultation Designing a policy 
framework to enable investment in long duration electricity stor-
age, Department for Energy Security and Net Zero. Jan. 2024. 
Available: ​h​t​t​p​​s​:​/​​/​a​s​s​​e​t​​s​.​p​​u​b​l​i​​s​h​i​​n​g​.​​s​e​r​​v​i​c​​e​.​g​o​​v​.​​u​k​/​​m​e​d​i​​a​/​6​​5​9​b​​d​e​
4​​d​d​7​​7​3​7​c​​0​0​​0​e​f​​3​3​5​1​​a​/​l​​o​n​g​​-​d​u​​r​a​t​​i​o​n​-​​e​l​​e​c​t​​r​i​c​i​​t​y​-​​s​t​o​​r​a​g​​e​-​p​​o​l​i​c​​y​-​​f​r​
a​m​e​w​o​r​k​-​c​o​n​s​u​l​t​a​t​i​o​n​.​p​d​f

42.	 Pollitt MG, Duma D, Covatariu A. Uncertainty, Regulation and 
the Pathways to Net Zero, Cambridge Working Papers in Eco-
nomics, 244, Aug. 2024.

43.	 Neuhoff K, Diekmann J, Kunz F, Rüster S, Schill W-P, Schwenen 
S. A coordinated strategic reserve to safeguard the European 
energy transition. Utilities Policy. Aug. 2016;41:252–63. ​h​t​t​p​​s​:​/​​
/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​u​p​.​2​0​1​6​.​0​2​.​0​0​2.

44.	 Suski A, Spyrou E, Green R. Missing Money and Market-
Based Adequacy in Deeply Decarbonized Power Systems 
with Long-Duration Energy Storage, Aug. 28, 2025, arXiv: 
arXiv:2508.20913. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​4​​8​5​5​​0​/​a​​r​X​i​v​.​2​5​0​8​.​2​0​9​1​3

45.	 Thatte AA, Dalvi S, Carag V, Zhang J, Jorgenson J, Guerra OJ. 
The Role of Extended Horizon Methodology in Renewable-
Dense Grids With Inter-Day Long-Duration Energy Storage, in 
2024 IEEE Power & Energy Society General Meeting (PESGM), 
Jul. 2024, pp. 1–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​0​9​​/​P​E​​S​G​M​​5​1​9​​9​4​.​2​​0​2​​4​.​1​
0​6​8​9​0​1​4

46.	 Mays J. Missing incentives for flexibility in wholesale electricity 
markets. Energy Policy. Feb. 2021;149:112010. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​0​1​6​​/​j​.​​e​n​p​o​l​.​2​0​2​0​.​1​1​2​0​1​0.

47.	 Billimoria F, Simshauser P. Contract design for storage in hybrid 
electricity markets, Joule, vol. 7, no. 8, pp. 1663–1674, Aug. 
2023, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​o​u​l​e​.​2​0​2​3​.​0​7​.​0​0​2

48.	 Mastropietro P, Rodilla P, Batlle C. A taxonomy to guide the next 
generation of support mechanisms for electricity storage, Joule, 
vol. 8, no. 5, pp. 1196–1204, May 2024, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​
.​​j​o​u​l​e​.​2​0​2​4​.​0​3​.​0​1​5

49.	 Schlecht I, Maurer C, Hirth L. Financial contracts for differences: 
The problems with conventional CfDs in electricity markets and 
how forward contracts can help solve them. Energy Policy. Mar. 
2024;186:113981. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​e​n​p​o​l​.​2​0​2​4​.​1​1​3​9​8​1.

1 3

Page 11 of 11      5 

https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20Assessment%20Methodology%20for%20System%20and%20Welfare%20Impacts%20%28NESO%29.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20Assessment%20Methodology%20for%20System%20and%20Welfare%20Impacts%20%28NESO%29.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20Assessment%20Methodology%20for%20System%20and%20Welfare%20Impacts%20%28NESO%29.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20Assessment%20Methodology%20for%20System%20and%20Welfare%20Impacts%20%28NESO%29.pdf
https://assets.publishing.service.gov.uk/media/67d0159ead017430364eeecd/ldes-cf-cap-floor-design.pdf
https://assets.publishing.service.gov.uk/media/67d0159ead017430364eeecd/ldes-cf-cap-floor-design.pdf
https://assets.publishing.service.gov.uk/media/67d0159ead017430364eeecd/ldes-cf-cap-floor-design.pdf
https://www.ofgem.gov.uk/guidance/cap-and-floor-regime-handbook-2024
https://www.ofgem.gov.uk/guidance/cap-and-floor-regime-handbook-2024
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20-%20Multi-Criteria%20Assessment%20Framework.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20-%20Multi-Criteria%20Assessment%20Framework.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Window%201%20-%20Multi-Criteria%20Assessment%20Framework.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-06/Consultation-on-LDES%20Financial-Framework.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-06/Consultation-on-LDES%20Financial-Framework.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-06/Consultation-on-LDES%20Financial-Framework.pdf
https://doi.org/10.1017/S1744137421000400
https://doi.org/10.1017/S1744137421000400
https://doi.org/10.1016/0167-7187(91)90003-4
https://doi.org/10.1016/0167-7187(91)90003-4
https://eprints.lse.ac.uk/12761/1/Multi-criteria_Analysis.pdf
https://eprints.lse.ac.uk/12761/1/Multi-criteria_Analysis.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES-Window-1-Project-Assessment-decision.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES-Window-1-Project-Assessment-decision.pdf
https://doi.org/10.1007/978-3-319-29501-5_3
https://doi.org/10.1007/978-3-319-29501-5_3
https://assets.publishing.service.gov.uk/media/692ed3b6ce50d215cae96343/capacity-market-winter-consultation-document.pdf
https://assets.publishing.service.gov.uk/media/692ed3b6ce50d215cae96343/capacity-market-winter-consultation-document.pdf
https://assets.publishing.service.gov.uk/media/692ed3b6ce50d215cae96343/capacity-market-winter-consultation-document.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Eligibility%20Assessment%20Outcome.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Eligibility%20Assessment%20Outcome.pdf
https://www.ofgem.gov.uk/sites/default/files/2025-09/LDES%20Eligibility%20Assessment%20Outcome.pdf
https://doi.org/10.1016/j.eneco.2024.107639
https://doi.org/10.1016/j.eneco.2024.107639
https://doi.org/10.1016/j.joule.2022.01.004
https://doi.org/10.1016/j.joule.2022.01.004
https://doi.org/10.48550/arXiv.2510.13514
https://doi.org/10.48550/arXiv.2510.13514
https://doi.org/10.1016/j.rser.2024.114940
https://assets.publishing.service.gov.uk/media/659bde4dd7737c000ef3351a/long-duration-electricity-storage-policy-framework-consultation.pdf
https://assets.publishing.service.gov.uk/media/659bde4dd7737c000ef3351a/long-duration-electricity-storage-policy-framework-consultation.pdf
https://assets.publishing.service.gov.uk/media/659bde4dd7737c000ef3351a/long-duration-electricity-storage-policy-framework-consultation.pdf
https://doi.org/10.1016/j.jup.2016.02.002
https://doi.org/10.1016/j.jup.2016.02.002
https://doi.org/10.48550/arXiv.2508.20913
https://doi.org/10.1109/PESGM51994.2024.10689014
https://doi.org/10.1109/PESGM51994.2024.10689014
https://doi.org/10.1016/j.enpol.2020.112010
https://doi.org/10.1016/j.enpol.2020.112010
https://doi.org/10.1016/j.joule.2023.07.002
https://doi.org/10.1016/j.joule.2024.03.015
https://doi.org/10.1016/j.joule.2024.03.015
https://doi.org/10.1016/j.enpol.2024.113981

	﻿Designing a Policy Mechanism for Long-Duration Energy Storage: The British Experience
	﻿Abstract
	﻿Introduction
	﻿What Drives the Need for Long Duration Energy Storage in Great Britain?
	﻿What are the Barriers to LDES Deployment in Great Britain?
	﻿What Solutions Could Address Barriers to LDES Investments?
	﻿What are the Key Design Choices for the Cap-and-Floor Mechanism?
	﻿Conclusions
	﻿References


