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Abstract 

This thesis examines the determinants and informational efficiency of intraday electricity prices 

in Great Britain using 70.2 million transactions from the EPEX continuous trading platform 

(2021-2025). Adapting event study methods from financial markets, we measure the price 

response to four categories of publicly available information: NESO wind and solar forecast 

revisions, derated margin and Loss of Load Probability updates, REMIT generation outage 

announcements, and indicative imbalance settlement prices and volumes. All four information 

types significantly affect intraday prices, but the public NESO wind forecast does not reach 

significance in the pooled sample, which we attribute to proprietary forecasts pre-empting the 

public signal. Across all variables, price sensitivity concentrates within the final hour before gate 

closure, confirming that the approaching imbalance settlement amplifies the value of information 

near delivery. Incorporation speed varies by signal type: imbalance prices are absorbed within 

seconds with evidence of overreaction, REMIT outages show persistent underreaction over 10 

minutes, and solar revisions fall between. The market has become measurably more responsive 

over the sample period, coinciding with a tenfold increase in trading activity and consistent with 

growing algorithmic participation. We connect these findings to consumer welfare: following 

Koch and Hirth (2019), more responsive intraday trading reduces residual imbalances and the 

balancing costs recovered from consumers. However, the growing efficiency appears driven by 

well-resourced participants with proprietary data, raising concerns about participant structure. 

Our results validate GB's public data provision regime, establish empirical baselines for REMIT 

compliance monitoring, and demonstrate what new entrants need to know to participate in GB 

intraday trading. 

Keywords: intraday electricity market, price discovery, event study, Great Britain, REMIT, 

imbalance price, renewable forecasts, market efficiency 

JEL codes: Q41, G14 
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1. Introduction 

Short-term electricity markets have become increasingly important as power systems rely more 

heavily on renewable generation. Technologies such as wind and solar reduce carbon 

emissions, but they also introduce uncertainty because their output depends on weather 

conditions that change during the day. As forecasts are updated and new information becomes 

available, market participants must continuously adjust their expectations. This creates large 

price swings in the hours leading up to delivery and increases the value of markets that operate 

closer to real time. 

In Great Britain, these adjustments take place mainly in the intraday market. The day-

ahead auction sets the initial schedule for the next day, but much of the new information that 

affects system balance arrives afterwards. Wind and solar forecasts are revised several times a 

day, demand estimates improve as delivery approaches, and generators can experience 

unexpected outages. Market participants respond to these changes by trading intraday 

contracts, which reduces their exposure to imbalance prices in the balancing mechanism. 

Because Great Britain settles imbalances in 30-minute periods and no longer participates in the 

European SIDC platform, intraday prices are shaped mostly by domestic conditions and short-

run system signals. 

Although many studies have analysed intraday price formation in continental Europe, the 

evidence for Great Britain is still limited, especially for the current regime after the EU exit. Most 

empirical work covers markets that participate in the Single Intraday Coupling (SIDC/XBID), 

where prices are jointly formed within a common European order book. These findings do not 

directly apply to Great Britain, which now trades intraday outside SIDC, relies on explicit cross-

border allocation, and uses local intraday auctions together with 30-minute settlement periods. 

Despite these structural differences, no published study has systematically examined GB 

intraday prices using high-frequency transaction data for the post-2021 period. 

The existing literature has also increasingly shifted its methodological focus. As Thakare 

et al. (2023) document, the dominant trend in intraday electricity research has been toward 

neural networks, gradient-boosted trees, and other black-box models that optimise predictive 

accuracy. While these models can achieve strong out-of-sample performance, they do not 

identify the marginal effect of a specific wind forecast revision, a generation outage, or an 

imbalance price publication on the intraday price, nor do they reveal whether the market 

response is immediate or delayed, proportional or asymmetric. For the GB market specifically, 

where no systematic empirical analysis exists for the post-2021 period, the priority is not yet to 

forecast prices but to first understand what drives them. The fundamentals we study (renewable 
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forecast revisions, system tightness indicators, REMIT outage disclosures, and imbalance 

settlement publications) represent clearly identifiable information events with known timing and 

magnitude. This makes them well-suited for studying the causal relationship between 

information arrival and price adjustment, analogous to the analysis of earnings announcements 

or macroeconomic releases in traditional financial markets. This causal, event-driven 

perspective on GB intraday price formation remains largely absent from the literature. This 

motivates our research question: 

 

What are the determinants of intraday electricity prices in Great Britain, and how 

efficiently do prices incorporate new fundamental information as delivery approaches? 

 

Beyond the academic contribution, answering this question is directly relevant for market 

transparency, monitoring and policy. Understanding which fundamentals drive intraday price 

dynamics helps regulators identify where information asymmetries may arise and which data 

streams are most critical for efficient price formation. For the Review of Electricity Market 

Arrangements (REMA) monitoring teams, clearer knowledge of how prices should respond 

under normal conditions makes it easier to detect abnormal patterns or behaviour that may 

signal manipulation. For National ESO and other system operators, identifying which variables 

market participants rely on most heavily can inform investment decisions in forecasting systems, 

improve data publication standards and grid infrastructure. A market that reacts efficiently to the 

right signals supports better operational planning, reduces balancing costs and ultimately 

improves system reliability. Therefore, analysing how information is incorporated into GB 

intraday prices contributes not only to the literature but also to ongoing efforts to build a 

transparent, well-functioning electricity market. 

Unlike most financial assets, where only holders of the asset bear exposure to price 

deviations, electricity price dynamics affect every household and business that consumes 

power. A shareholder in a publicly listed company bears the risk of that company's stock 

volatility; a non-shareholder does not. Electricity is fundamentally different. According to the 

European Commission's Household Budget Survey, housing, water, electricity, gas, and other 

fuels constituted the single largest category of EU household expenditure in 2020, accounting 

for 32.9% of total spending across 26 member states (Eurostat, 2022). The Odyssee-Mure 

project estimates that energy expenditure alone averaged 4% of household budgets across the 

EU in 2023, rising above 6% in Czechia, Estonia, and Latvia (Enerdata, 2024). This universal 

exposure distinguishes electricity from conventional financial assets: wholesale market 
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efficiency is not merely a concern for trading firms but a direct determinant of the price paid by 

every end consumer. 

Market efficiency, in turn, depends on the breadth of participation. When fewer 

participants compete, the remaining players face weaker competitive pressure and can extract 

rents. Batalla-Bejerano et al. (2022) analyse electricity prices and switching rates across 27 EU 

member states from 2000 to 2019 and find that retail competition is associated with lower 

consumer prices, with the effect of full liberalisation being larger than that of partial liberalisation. 

Ito and Reguant (2022) document the converse: studying U.S. electricity deregulation, they find 

that where market power persists, wholesale markups dominate efficiency gains, leading to 

higher consumer prices and lower consumer welfare. The implication is clear: competitive 

markets deliver lower prices only when participation is broad enough to discipline necessary 

behaviour. 

Latvia illustrates this dynamic very well. The Latvian power market is dominated by 

Latvenergo, a state-owned utility that held a 51% retail market share in Latvia in 2024 

(Latvenergo, 2025). As of 2020, Latvenergo accounted for 57% of national electricity 

generation, making Latvia one of only three EU member states, alongside Croatia and 

Lithuania, with a single major generating company (Eliņa, 2022). Latvian household electricity 

prices, which historically remained well below the EU average, have since risen to 

approximately 20% above it (Enerdata, 2024). Concentrated markets allow dominant players to 

set prices with limited competitive discipline, and the welfare cost falls directly on consumers 

through their electricity bills. One critical channel through which market efficiency translates into 

lower consumer costs is the relationship between intraday trading and system balancing. In 

European electricity markets, every generator, supplier, and large consumer is assigned to a 

balance responsible party (BRP), which is financially accountable for any deviation between its 

scheduled and actual position in each settlement period (Commission Regulation (EU) 

2017/2195, Article 2(8)). When a BRP's portfolio is short or long at delivery, the transmission 

system operator must activate balancing reserves to close the gap, and the cost of this 

activation is reflected in the imbalance settlement price charged to the deviating party. Crucially, 

the system is designed to be financially neutral for the Transmission System Operator (TSO): 

any positive or negative financial outcome from the settlement process must be passed on to 

network users in accordance with national rules (Commission Regulation (EU) 2017/2195, 

Article 44(1)(i)). In practice, this means that the overall cost of procuring balancing services is 

transferred to end consumers partly through imbalance charges levied on BRPs, which 

suppliers pass through in retail tariffs, and partly through balancing capacity costs socialised 
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directly in network tariffs (Commission Regulation (EU) 2017/2195, Article 44). The higher the 

residual system imbalance, the more reserves the TSO must activate, and the more expensive 

the balancing actions become, costs that ultimately appear on every consumer's electricity bill. 

Active intraday trading reduces these costs by allowing market participants to correct 

their positions before delivery, thereby shrinking the residual imbalance that the TSO must 

resolve. The mechanism is straightforward: when updated forecasts reveal that the system will 

be shorter than the day-ahead schedule anticipated, informed participants buy additional power 

on the intraday market. This trading pulls flexible generation, such as gas-fired plants with short 

start-up times, into the market. Consider a settlement period where the day-ahead auction 

cleared at €20/MWh, but revised wind forecasts indicate lower-than-expected output. A gas 

plant with a marginal cost of €90/MWh offers into the intraday continuous market at €110/MWh, 

and a BRP that recognises it will be short purchases this power to close its position. The trade is 

expensive relative to the day-ahead price, but the alternative is worse: if the BRP does not act, 

the same megawatt of deficit reaches the balancing mechanism, where the TSO procures it 

from balancing reserves at the imbalance settlement price, which, during tight conditions, can 

reach multiples of the intraday price. The intraday trade thus serves as a pressure valve: it 

brings the marginal unit of generation online before delivery, reduces the volume the TSO must 

balance, and in doing so reduces the total cost passed on to consumers. 

Koch and Hirth (2019) provide empirical evidence of this mechanism in Germany. 

Despite wind and solar generation nearly doubling between 2011 and 2017, both balancing 

reserve requirements and reserve activation volumes declined by approximately 50%, a 

phenomenon they term the "German Balancing Paradox." They attribute much of this 

improvement to increased intraday trading activity, finding that the shift to quarter-hourly trading 

products alone reduced balancing energy volumes by 17%, and that market participants 

respond efficiently to imbalance price signals when adjusting their portfolios. Eicke et al. (2021) 

formalise this relationship further, estimating that in Germany, the demand for imbalance energy 

declines by 2.2 MW for each €1/MWh increase in the imbalance price, which confirms that price 

signals in the balancing mechanism incentivise active portfolio management on the intraday 

market. 

When intraday markets are thin or when participants lack the information needed to 

trade effectively, this self-correcting mechanism breaks down. The consequences can be 

extreme: during the summer of 2025, the Baltic balancing markets recorded imbalance 

settlement prices reaching +€9,976/MWh and -€10,007/MWh, which reflects a system in which 

residual imbalances were large and the marginal cost of resolving them was borne by a small 
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number of balance responsible parties (Baltic Transparency Dashboard, 2026). These costs do 

not remain confined to the BRPs who incurred them. Under the EU's electricity balancing 

framework, BRPs that deviate from their schedules are charged the imbalance settlement price, 

and these charges are incorporated into the wholesale cost base that retail suppliers pass 

through to end consumers in their tariffs (Commission Regulation (EU) 2017/2195, Article 54-

55). As the ACER-CEER (2024) Market Monitoring Report notes, without significant changes to 

demand patterns and market participation, prices will ultimately increase for all consumers 

regardless of contract type, as the system costs of managing imbalances and congestion must 

be recovered through network tariffs and retail pricing (para. 17). In less competitive markets 

dominated by incumbent suppliers with limited switching, as is the case in several Baltic and 

Central European member states where fixed-price contracts account for 100% of household 

contracts (ACER & CEER, 2024, Figure 1), the pass-through is more direct and consumers 

have fewer alternatives. Either way, the cost of an inefficient balancing market materialises on 

every consumer's electricity bill. By contrast, a well-functioning intraday market with broad 

participation and timely access to fundamental information allows participants to trade out their 

forecast errors before delivery, compressing the residual imbalance volume, reducing the 

frequency of extreme balancing actions, and lowering the total system cost that must ultimately 

be recovered from consumers. 

However, entering electricity markets requires understanding what drives prices and 

when information matters. In continental European markets, much of this intelligence is gatekept 

behind proprietary data and forecasting services. Providers such as Volue Insight, 

Montel/Energy Quantified, Dexter Energy, Enapsys, and Meteorologica offer fundamental 

forecasts, intraday price predictions, and algorithmic trading tools as commercial subscriptions. 

While EU Regulation 543/2013 mandates that transmission system operators publish 

fundamental data freely through the ENTSO-E Transparency Platform, the raw TSO data alone 

is insufficient for trading: it requires substantial processing, cleaning, and modelling to translate 

into actionable signals. Even as of 2025, the Agency for the Cooperation of Energy Regulators 

continues to recommend improvements to the platform, noting the need for greater consistency 

in data definitions across legal frameworks and improved clarity in publications related to 

balancing and cross-zonal capacities (ACER, 2025). A concurrent study documents persistent 

data gaps and instances of implausible values on the platform, including generation figures 

exceeding installed capacity, alongside significant performance differences in day-ahead 

forecasts across bidding zones (Mascarenhas & Kazmi, 2025). The commercial data providers 

fill these gaps by layering proprietary weather models, machine-learning forecasts, and curated 
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data feeds on top of the freely available but imperfect fundamentals. For a small utility, an 

independent renewable producer, or a new trading entrant, the combined cost of multiple data 

subscriptions, forecasting tools, and the technical infrastructure to process them represents a 

meaningful barrier to participation, particularly in smaller markets like the Baltics where trading 

revenues may not justify the expenditure. 

Great Britain offers a structurally different transparency regime. National ESO and 

Elexon publish wind, solar, and demand forecasts, REMIT outage data, imbalance settlement 

prices and volumes, loss-of-load probabilities, and derated margins freely and at high frequency 

through open APIs. Unlike the fragmented ENTSO-E ecosystem, where data quality and 

completeness vary substantially across member states and where definitions remain 

inconsistent even after a decade of operation (ACER, 2025), the GB system provides a single, 

well-documented, internally consistent data ecosystem maintained by one TSO and one 

settlement body. Our research exploits this transparency directly. By identifying which of these 

publicly available fundamentals drive GB intraday prices, quantifying the magnitude of their 

effects in £/MWh, and measuring how quickly the market absorbs each type of information 

shock, we provide an empirically grounded framework that any market participant can replicate 

without purchasing proprietary data. In effect, this study demonstrates what a new entrant 

needs to know and what a TSO needs to publish in order to support an efficient, well-informed 

intraday market. 

2. Literature Review 

2.1 Overview of electricity markets 

Electricity markets differ fundamentally from most commodity markets because electricity 

cannot be stored economically at scale. This non-storability implies that the generation and the 

consumption of electricity must be the same and be balanced in real time. This means that the 

grid requires continuous adjustments by system operators, and that creates price dynamics that 

are extremely volatile. (Weron, 2014). The physical requirement that generation equals 

consumption at every moment means that market participants must form expectations about 

supply and demand ahead of delivery and update these expectations as new information 

arrives.  

Most liberalised systems organise trading into three sequential timeframes, each of 

which processes information that becomes available before delivery. The Day-Ahead (DA) 

market is a centralized auction that sets prices for the following day. It aggregates participants’ 
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expectations about demand, available generation, cross-border capacity, and expected 

renewable output. The Intraday (ID) market provides a continuous or auction-based venue for 

adjusting positions closer to real time. Participants use the ID market to respond to new 

information such as updated wind or solar forecasts, changes in expected demand, or 

unexpected generator outages. The Balancing Market (BM) is operated by the system operator 

to correct any remaining discrepancies between supply and demand at the moment of delivery. 

The balancing auctions taken in this stage determine the imbalance settlement price. 

This sequence of markets reflects the way information becomes available. Day-ahead 

prices incorporate expectations formed roughly one day before delivery. Intraday prices adjust 

to new information that arrives within the same day, such as forecast revisions or operational 

surprises. Balancing prices capture the final stage of system adjustment when deviations must 

be corrected immediately.  

For Great Britain, this sequencing is central to understanding intraday price formation. 

Recent years have brought rapid growth in wind and solar generation, new interconnectors, and 

the introduction of local intraday auctions. These developments have made the GB system 

more sensitive to short-term forecast accuracy and have increased the importance of flexible 

trading opportunities closer to real time. 

2.2  Day-ahead Market 

The Day-Ahead (DA) market is the central forward-trading stage in Great Britain and determines 

scheduled generation and reference prices for delivery on the following day. Before the end of 

the Brexit transition period, GB was part of the European Single Day-Ahead Coupling (SDAC). 

This meant that day-ahead prices were jointly cleared with continental Europe through the 

Euphemia algorithm. Euphemia computes a single welfare-maximising solution for all 

participating zones and simultaneously determines market clearing prices for each bidding zone 

and the optimal cross-zonal electricity flows that respect interconnector capacity limits (ENTSO-

E, n.d.; European Commission, 2015). SDAC uses implicit allocation. Under implicit allocation, 

traders submit only buy or sell orders for electricity and the algorithm automatically assigns 

transmission capacity to arbitrage price differences across borders. According to the CACM 

Regulation, implicit allocation is designed to maximise social welfare because it ensures that 

lower-cost generation meets demand across coupled zones and reduces the need for traders to 

predict cross-border congestion (European Commission, 2015). 

Since 1 January 2021, Great Britain is no longer part of SDAC and Euphemia no longer 

includes GB in the European clearing process. The UK government explains that after EU Exit, 
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GB electricity is no longer traded through the EU market coupling regime and that 

interconnector capacity between GB and France, Belgium and the Netherlands is allocated 

through explicit capacity auctions rather than jointly with the energy market (Department for 

Business, Energy & Industrial Strategy, 2021). Under explicit allocation, energy and 

transmission rights are purchased separately. Traders must first buy interconnector capacity in 

a dedicated auction before they can import or export electricity. The post-Brexit analysis of EU 

and GB transmission system operators notes that explicit allocation leads to less efficient use of 

transmission lines because capacity decisions are taken without the knowledge of final 

electricity price outcomes and that this tends to reduce cross-border price convergence (CEPA, 

2021). 

In the post-SDAC environment, GB day-ahead trading is conducted through multiple 

independent auctions operated by N2EX (Nord Pool) and EPEX SPOT UK. Nord Pool’s main 

N2EX auction trades hourly products and closes at 09:50 GMT (Nord Pool, 2022). EPEX SPOT 

operates a parallel 60-minute GB Day-Ahead auction with gate closure at 09:20 GMT, again 

independent of any continental coupling mechanism (EPEX SPOT SE, n.d.-a). Because these 

auctions clear separately and do not rely on a shared capacity allocation mechanism, they can 

produce different prices for the same delivery hours. 

Beyond these hourly auctions, GB also has next-day auctions in half-hour products. This 

reflects its 30-minute imbalance settlement period. EPEX SPOT runs a GB 30-minute Day-

Ahead auction at 15:30 GMT, allowing participants to trade all 48 half-hour settlement periods of 

the following day with more granularity (EPEX SPOT SE, n.d.-b). Nord Pool offers a comparable 

GB Half-Hour Auction with an identical gate time of 15:30 GMT (Nord Pool, 2022). These half-

hour auctions provide additional opportunities for participants to refine their positions with better 

granularity than the hourly auctions allow. 

The absence of SDAC coupling means that none of these auctions incorporate cross-

border flows directly in their clearing processes. Instead, the auction outcomes reflect domestic 

supply and demand conditions, weather expectations, fuel prices and bilateral trading positions, 

while interconnector flows depend on the outcome of separate explicit capacity auctions. This 

separation has made GB day-ahead prices more responsive to local fundamentals and more 

insulated from continental supply shocks. At the same time, it has reduced the automatic 

arbitrage that previously aligned British and European prices. Today, therefore, GB differs from 

most SDAC-coupled markets in two key ways: (i) its day-ahead prices are set in national 

auctions that are not coupled with continental Europe, and (ii) cross-border capacity on GB-EU 

interconnectors is allocated explicitly at day-ahead, while implicit allocation remains the 
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reference model within the EU (European Commission, 2015; ENTSO-E, 2023). This 

background is important for our research, since GB intraday prices evolve on top of a day-

ahead structure that is not jointly optimised with continental markets and interconnector 

positions are determined through separate capacity auctions rather than by Euphemia within 

SDAC. This affects how cross-border fundamentals and forecast revisions can feed into GB 

intraday price dynamics. 

 

 

Figure 1. A time-series breakdown of the Day-Ahead and Intraday, and interconnector auctions. 

Source: EPEX SPOT SE. (n.d.-a) 

2.3 Balancing Market 

The Balancing Market (BM) is the last stage of the short-term electricity market in Great Britain 

and is operated by National Grid ESO to maintain real-time physical balance. Whereas the Day-

Ahead and Intraday markets allow participants to adjust positions ahead of delivery, the BM 

resolves any remaining mismatches between contracted positions and actual system conditions. 

Imbalance settlement in Great Britain is carried out in 30-minute settlement periods, and each 

half-hour is settled separately. Parties that are long or short relative to their contracted volume 

in a settlement period are exposed to the Energy Imbalance Price, which is calculated according 

to the Balancing and Settlement Code (BSC) (Elexon, 2025).  

Usually, there is a frequency restoration reserve merit order list, where market 

participants can submit bids, e.g., an asset is willing to turn on, for example, 14 MW of 

balancing reserves for a price of 98 Euros per MWh. Many of these assets are then added to a 

merit-order list, and the imbalance price is usually a function of the marginal/weighted activated 
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balancing bids. This methodology is applied in much of continental Europe, including France, 

Germany, Belgium, and the Netherlands. However, countries like Belgium can rely on this 

because energy flows freely and locational constraints are smaller. In Great Britain, which is an 

island with tight constraints and limited interconnector capacity, the Balancing Mechanism is not 

merit-order based. ESO dispatches balancing actions according to technical constraints rather 

than purely on price, and the imbalance price is produced by a post-processing methodology 

that filters, flags and adjusts actions through a multi-stage algorithm. As a result, GB does not 

maintain or publish a balancing reserve merit-order list, and the imbalance price does not 

correspond to the marginal cost of the activated reserve.   

2.4 Intraday Market 

The intraday market is the second stage of short-term electricity trading in Great Britain. Its 

purpose is to let participants correct their positions once the day-ahead schedules are set and 

new information becomes available. Forecasts for wind, solar and demand improve throughout 

the day, and unexpected outages or system changes often appear with little warning. Because 

of this, the intraday market has become an essential part of daily trading, especially in a system 

that relies heavily on renewable generation. 

Trading takes place in two main forms: continuous trading and intraday auctions. 

Continuous trading is offered by both N2EX (Nord Pool) and EPEX SPOT UK. In these markets, 

participants can buy or sell power for individual 30-minute periods up until shortly before 

delivery. Prices move quickly as traders react to real-time updates from Elexon, the system 

operator and interconnectors. 

Great Britain also has two local intraday auctions run by EPEX SPOT. The first auction, 

IDA1, is held at 17:30 GMT on the day before delivery and usually incorporates the latest day-

ahead forecast updates. The second, IDA2, takes place at 08:00 GMT on the delivery day and 

captures the morning revisions to wind, solar and demand. These auctions create short but 

concentrated windows of liquidity and often reset expectations before the day progresses into 

continuous trading. 

Intraday products in GB trade in 30-minute blocks, which matches the imbalance 

settlement period used in the balancing mechanism. This link is important, as any position a 

trader holds after the intraday market closes becomes an imbalance position, so intraday 

trading is widely used to manage risk and avoid exposure to potentially unfavourable imbalance 

prices later in the day. 
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Since leaving the EU, Great Britain no longer participates in the Single Intraday Coupling 

(SIDC). This means that GB traders do not have access to the common European order book 

(XBID) and must rely on domestic liquidity. Cross-border capacity is obtained through explicit 

auctions rather than automatic matching with continental bids and offers. As a result, intraday 

prices in GB depend mainly on internal conditions such as demand, renewable output, outages 

and system tightness. Interconnector flows still matter, but mostly when the actual physical 

flows differ from earlier nominations, since such deviations signal imbalance pressure. 

In practice, the intraday market sits between the day-ahead auction and the balancing 

mechanism. It gives participants the tools to adjust their positions ahead of real-time balancing 

and to manage uncertainty that arises during the delivery day. These features make the intraday 

market a key part of how prices evolve in Great Britain, especially in the period after EU Exit. 
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Figure 2. Hypothetical chronological sequence of information events affecting the intraday price 

of Settlement Period 22 (10:30-11:00). 
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2.5 Intraday Price Formation 

2.5.1 Price Measurement and Methodological Considerations 

As discussed previously, the intraday market is used to correct asset production or consumption 

deviations from forecasts, i.e., from what was submitted in the day-ahead auction. Besides wind 

or solar deviations, the need to balance in the intraday market can arise due to technical failures 

in both traditional hard generation plants (coal, gas, nuclear, etc.) as well as renewables. 

Similarly, the transmission network itself often experiences planned maintenance on larger or 

smaller scales, as well as technical failures. An intraday price that exceeds the day-ahead price 

in a specific Market Time Unit (MTU) could mean that for assets that were above the day-ahead 

price on the merit-order curve, it is now profitable to sell (or buy in the case of BESS) at this 

level. These and many other factors can theoretically be drivers of the intraday price. 

It is important to mention what is meant by the intraday price. Due to lower liquidity when 

compared to most financial markets, the intraday price is often computed as the volume-

weighted average price (VWAP). This can be computed over different time periods until gate 

closure; for example, 1H VWAP would imply the average price of all transactions, weighted by 

volume, that took place in the last hour before gate closure. While this is more informative than 

the open or close prices for a given period, as prices can swing drastically due to large one-off 

transactions or new market information, many studies just look at the evolution of this VWAP 

over long timeframes. Other studies often examine the day-ahead and intraday price spread, as 

electricity has no simple intrinsic price and day-ahead prices can differ drastically across 

contracts. This helps to normalise the data; however, the nominal deviation is still economically 

relevant. 

2.5.2 Renewable forecasts 

Vast empirical evidence is available for the German electricity market. The review by Thakare et 

al. (2023) on intraday price forecasting studies found that almost all models incorporate wind 

and solar forecast shocks. Privately owned renewable assets are a main reason that modern 

short-term electricity markets exist so their impact on the price is quite large. For the German 

market, Ziel (2017) found forecast errors of wind and solar to be the dominant determinants of 

intraday price deviations from the day-ahead price. Furthermore, due to this importance, the 

accuracy of renewable forecasts plays a key role in overall price volatility, as found by Gurtler 

and Paulsen (2018). In Great Britain, similarly to Germany, wind and solar forecast revisions are 

published by Elexon and the system operator, which aggregate individual BRPs’ forecasts into 
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system-level values. In Germany, the effect of these revisions increases closer to delivery as 

they form a larger surprise (Kiesel & Paraschiv, 2017). This suggests that the impact of 

fundamental shocks may differ across contracts depending on time-to-delivery, which we also 

investigate in the GB setting. 

While solar and wind forecast errors can be thought of as causing imbalances and 

hence needing to be balanced out within the intraday, the balancing market represents the 

opportunity cost of balancing in the intraday. With a tighter balancing margin, the risk of a higher 

imbalance price is much larger so the opportunity cost of balancing in the intraday market rises, 

in turn increasing the intraday price.  

2.5.3 System Tightness and Scarcity Pricing 

Empirical studies using system tightness or other market-specific proxies have identified it as a 

relevant determinant of intraday price (Hagemann, 2015). As the full order book of the balancing 

market cannot be observed by anyone before delivery, often different proxies of balancing 

capacity are used to estimate the margin. For Great Britain, Elexon publishes a derated margin 

(DM) measure that can function as a proxy for short-term system tightness. Intuitively, DM 

approximates the amount of “spare” reliable generation capacity available after accounting for 

demand and the fact that not all generation is fully dependable at peak times, for example, due 

to outages or derating. When the margin is small, the system is tight and the risk of not meeting 

demand increases. 

To translate tightness into an economic scarcity signal, the system operator computes a 

Loss of Load Probability (LoLP) for each settlement period. LoLP is the probability that available 

generation will be insufficient to meet demand, meaning the probability that some demand 

would have to be curtailed if the system becomes short. In parallel, the Value of Lost Load 

(VoLL) represents the economic cost to consumers of involuntary disconnection, in other words, 

how costly it is, in welfare terms, to not serve electricity demand. In GB, LoLP and VoLL are 

combined into the Reserve Scarcity Price (RSP) via: 

 

 

Crucially, RSP does not affect the imbalance price as a small proportional adjustment. 

Instead, it can enter the imbalance calculation discretely. Eligible balancing actions can be 

assessed against the scarcity value, and if an action’s utilisation price is below RSP, it can be 

repriced up to the RSP level before the system price is formed. A key example is Short Term 

Operating Reserve (STOR) actions. STOR is a contracted reserve service where providers 
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agree to make additional generation available, or reduce demand, at short notice when 

instructed by the system operator. The “certain STOR actions” in this context refer to STOR 

energy actions that are identified as STOR and delivered within the provider’s STOR availability 

window, meaning they are treated as reserve deployment rather than ordinary balancing offers. 

When scarcity is high, repricing these STOR actions up to the RSP level ensures that cash out 

prices reflect not only the utilisation costs of balancing actions but also the scarcity value of 

reserves. 

Economically, this matters for intraday price formation close to delivery because the 

expected imbalance price is the outside option for any participant that remains imbalanced. If a 

trader does not close their position in the intraday market, the position is ultimately settled at the 

imbalance price. Therefore, changes in DM and LoLP, and hence RSP, shift the expected cost 

of being out of balance, which should be priced into intraday contracts approaching delivery 

through traders’ incentives to adjust positions when scarcity risk increases. 

2.5.4 Unplanned Outages and REMIT Information Disclosure 

Unplanned outages have an impact on the intraday price as they push up the risk of a larger 

imbalance and hence a larger balancing price (Hagemann, 2015). In GB, these are collected 

under REMIT messages. Under UK REMIT, market participants must publicly disclose inside 

information (Article 4). "Inside information" is defined as information that is (i) precise, (ii) not 

publicly available, (iii) relates (directly or indirectly) to wholesale energy products, and (iv) would 

be likely to significantly affect prices if made public (Regulation (EU) No. 1227/2011, 2011, Art. 

2(1)). Ofgem's enforcement approach assesses conduct against this qualitative definition, 

meaning whether information qualifies depends on market conditions and the likelihood of 

significant price effects, rather than any universal fixed MW threshold (Ofgem, 2014a, p.3). 

An unplanned generation outage reduces available capacity in specific settlement 

periods. This increases the expected scarcity of balancing actions and can raise imbalance 

prices. Forward-looking market participants may then bid intraday prices upward for the affected 

half-hours to avoid being short and exposed to high expected imbalance prices. Because UMMs 

have precise publication timestamps and period-specific asset impacts, they provide well-timed 

information events for an intraday event study, while still requiring standard checks for pre-

trends and potential information leakage. 

The empirical literature on the price impact of outage disclosures in European electricity 

markets is limited but growing. Hagemann (2015) identifies unplanned outages as a significant 

determinant of German intraday prices using hourly VWAP data. Valitov and Maier (2020) 
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provide the closest precedent to our study, examining how private and public information about 

unplanned outages affects the day-ahead to intraday price spread on the German EPEX 

market. They find that both private and public information about unplanned outages have a 

significant positive effect on intraday electricity prices in Germany. Notably, they document 

evidence of asymmetric information effects, where prices respond to private information before 

public disclosure, suggesting potential information leakage. Both studies work with relatively 

coarse price measures: Hagemann uses hourly VWAP indices, while Valitov and Maier examine 

the day-ahead to intraday spread rather than high-frequency intraday price changes around the 

exact publication timestamp. No published study has examined the short-run price response to 

REMIT publications in the GB market at the second-level frequency that our transaction data 

permits. 

2.5.5 Imbalance Price Signals 

The imbalance settlement price published by Elexon after each settlement period provides a 

high-frequency information signal that directly affects intraday trading incentives. Because GB 

settles imbalances every 30 minutes, a new indicative system price appears approximately 

every half hour, each representing the realised cost of balancing the system during the 

preceding period. For any participant still holding an open position in the intraday market, the 

imbalance price defines the opportunity cost of inaction: failing to close a position before gate 

closure means settling at whatever imbalance price materialises. When the published imbalance 

price for the previous settlement period is unexpectedly high, it signals that the system was 

tighter than anticipated, which should increase the willingness to pay for intraday contracts 

covering the next settlement period. Conversely, a low imbalance price suggests the system 

was long, reducing urgency to trade. 

Eicke et al. (2021) provide empirical evidence of this mechanism in Germany, estimating 

cross-market equilibria between intraday and imbalance markets and finding that a shock to the 

imbalance price triggers a subsequent adjustment of the intraday price. They argue that each 

publication prompts position rebalancing, as traders update their expectation of the next 

imbalance price and trade intraday to avoid settlement at an unfavourable level. The net 

imbalance volume, published alongside the price, provides a complementary signal: large 

positive volumes indicate aggregate system shortage, while large negative volumes indicate 

surplus. Both variables represent clearly timed information events with known publication 

timestamps, making them well-suited for the event study framework we apply in Part 3 of our 

empirical analysis. 
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The relationship between intraday prices and the imbalance settlement has also been 

studied from a theoretical and strategic perspective. Aïd, Cosso, and Pham (2022) formulate an 

equilibrium model of intraday trading in which agents minimise the sum of trading costs and 

imbalance penalties. In their framework, the imbalance penalty directly shapes each agent's 

optimal trading rate: an agent whose forecasted marginal cost exceeds the market price sells, 

and vice versa, with the intensity of trading increasing as delivery approaches and the 

imbalance penalty becomes more salient. The model demonstrates that heterogeneity across 

agents is a necessary condition for the Samuelson effect (increasing price volatility near 

delivery) to hold, and that the equilibrium price dynamics are consistent with the empirical 

patterns observed on EPEX. While the model does not directly predict how the published 

imbalance price feeds back into intraday trading, it formalises the mechanism through which the 

imbalance penalty structures the incentives that drive intraday price formation. 

Koch (2021) takes this relationship to its practical conclusion, analysing a trading 

strategy in Germany that explicitly exploits the spread between intraday prices and expected 

imbalance prices. Using a logistic regression model to predict the direction of the overall system 

balance, Koch demonstrates that a profitable strategy can be constructed by taking positions in 

the intraday market based on imbalance price expectations. The study documents that the 

average spread between intraday and imbalance prices is asymmetric depending on the 

direction of the system balance, and that biased imbalance price incentives can lead to 

positions that are not system-supportive. This work highlights that the intraday-imbalance price 

spread is not merely a residual but contains exploitable information, and that the design of the 

imbalance pricing mechanism has direct consequences for trading behaviour and system 

stability. For our study, Koch's findings motivate the possibility that the difference between a 

contract's intraday VWAP and the subsequently realised imbalance price could serve as an 

alternative measure of information surprise, a specification we discuss in Section 5.1.6 but do 

not pursue in the present analysis. 

2.6 Event Studies in Traditional Financial Markets 

Although this study is motivated by electricity-market dynamics, event-study methodologies 

originate in traditional financial markets and provide a useful benchmark for analysing price 

responses to discrete information shocks. A large literature examines how asset prices, 

volatility, and liquidity respond to earnings announcements and macroeconomic releases using 

high-frequency data. A key similarity with intraday electricity markets is that many such events 

occur during periods of reduced liquidity, particularly in after-hours trading, where transaction 
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prices are sparse, and price discovery may occur through quotes rather than trades (Grégoire & 

Martineau, 2022). 

Empirical evidence from financial markets consistently shows that prices adjust rapidly to 

new public information. Smales (2013), for example, documents that interest rate futures 

incorporate macroeconomic news within seconds, with sharp but short-lived increases in 

volatility, trading activity, and bid-ask spreads around announcement time. While the frequency 

of these announcements is far lower than the frequency of fundamental data updates, the same 

conceptual challenges arise. In particular, isolating the announcement signal from background 

price noise is a common concern across event-study designs. With even lower and more 

uneven liquidity than traditional after-hours financial markets, this noise can pose additional 

challenges for the analysis of GB intraday electricity prices, as individual trades may reflect 

transient imbalances rather than information-driven price discovery. 

2.7 Research Gap 

While these studies empirically have highlighted the main drivers, there are multiple caveats. 

Firstly, to our knowledge, no study has been conducted on UK intraday price formation using 

the recent period and the combination of fundamentals described above. While Germany has 

been extensively studied and many other regions like the Nordics have been examined, none 

are easily comparable. Availability of data differs in various ways, including live data, 

aggregated data and other metrics that are collected and shared differently in each country. 

Secondly, GB is not in the SIDC zone anymore, so the intraday prices observable there are 

primarily driven by internal conditions and bilateral arrangements, rather than a fully coupled 

European order book. This is quite different from Europe, where large countries like Germany 

can affect the price elsewhere significantly. Lastly, the focus in the forecasting literature has 

mainly shifted away from econometric models to more machine learning “black box” models 

(Thakare et al., 2023). While these models help to improve forecast accuracy, they make it 

harder to interpret the marginal effect of individual fundamentals on prices. 

In this thesis, we therefore focus on relatively transparent econometric models that link 

changes in intraday prices to a clearly defined set of fundamentals: changes in renewable 

forecasts, derated margin, and outage events. This allows us to build on the existing empirical 

literature while filling the gap for Great Britain and keeping the results interpretable. Based on 

this, our first research question asks how these medium-term and short-term fundamentals 

jointly explain intraday price movements in GB, and how their effects differ across contracts as 

delivery approaches. 
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At the same time, much less is known about how intraday prices behave in the 

immediate vicinity of large shocks and about the short-run volatility response, especially at 

higher frequency and in the GB context. High-frequency intraday data have only recently 

become widely accessible, and many studies either aggregate to relatively coarse time intervals 

or focus mainly on point forecasting performance. As a result, there is limited evidence on how 

quickly intraday prices adjust after forecast surprises, changes in system tightness or large 

deviations in load and interconnector flows, and on whether these periods are systematically 

associated with higher short-term volatility. 

3. Methodology 

3.1 Data 

3.1.1 Trade Data 

As our main data resource, we will be using historic transaction data on the GB EPEX market. 

The data is collected on a per-transaction basis, which allows to construct a high-frequency 

analysis. The data is available spanning back to 2015, but for our purposes of studying the GB 

intraday as a market now disconnected from SIDC, the window of study will be limited from 

01.01.2021 till 30.09.2025, when the 15-minute MTU was adopted for the day-ahead auctions. 

This range should provide a vast sample that would allow us to separate the data across certain 

half-hour contracts or look at changes over time if the data suggests such patterns.  

The dataset includes all intraday transactions executed on the continuous trading 

platform. Each transaction record contains the contract delivery period (MTU), execution 

timestamp (to the 1/1000th of a second), traded volume (MWh), and price (£/MWh). Transaction 

data also allows us to choose our aggregation window, as opposed to older studies such as 

Hagemann (2015) that have looked at broad one-hour VWAP windows. Our granularity allows 

us to construct volume-weighted average prices (VWAP) at varying frequencies and to analyse 

price dynamics at high resolution. For running an event-study based methodology, we 

aggregate the pre and post VWAP values around time 𝑡𝑖 for event i: 
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where 𝑃𝑐,𝑡 is the transaction price, 𝑉𝑐,𝑡 is the volume, and the sum runs over all transactions 

which are executed around the period 𝜏 for event time 𝑡𝑖 . This definition of VWAP is used in all 

subsequent sections.  

3.1.2 Forecast Revision Data 

Wind and solar generation forecasts are obtained from the NESO Data Portal, which publishes 

updated forecasts for each settlement period once every hour. We extract the historical forecast 

revisions for wind and solar generation for each settlement period. The structure of the data is 

that NESO publishes their solar and wind forecast on the 12th minute of every hour for every 

single settlement period. For example, for the settlement period 12:30-13:00, there would be 

several significant changes in forecasts at 12:12; 11:12;10:12 etc., with the final forecast coming 

in 18 minutes prior to the settlement period starting. For settlement periods starting at the turn of 

the hour, for example, at 14:00, the changes in forecasts would be available at 13:12; 

12:12;11:12, etc., with the last forecast being available 48 minutes prior to the settlement period 

starting. 

Each forecast revision is matched directly to the delivery contract it references, as the 

publication explicitly identifies the settlement period it covers. As these forecasts are updated 

each hour and their historical values are stored, we can match how these forecasts have 

evolved for each settlement period which corresponds to the respective contract. 

If NESO's renewable forecasts significantly affect intraday prices, which they should, 

since they directly influence imbalance size and drive participants to rebalance, we would 

expect :00 settlement periods to be less price-efficient than :30 periods. This is because :00 

periods have a 48-minute forecast-to-delivery gap versus just 18 minutes for :30 periods, 

meaning participants trade on less accurate information, potentially causing larger price 

deviations and slower adjustment to new information. 

3.1.3 System Tightness and Pricing Data 

The imbalance price and net imbalance volume for each settlement period are sourced from 

Elexon's IRIS (Indicative and Reference Imbalance Settlement) archive. IRIS publishes 

indicative system prices shortly after each settlement period ends, before the final D+1 

settlement run. We obtain the raw IRIS DISEBSP (Derived Indicative System Energy Buy/Sell 

Price) files from the Elexon archive, which contain the indicative system buy price (SBP), 

system sell price (SSP), and net imbalance volume (NIV) for each settlement period, together 

with a field that records the exact UTC timestamp at which each publication was made 
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available. This timestamp is critical for our event study design: it allows us to identify precisely 

when the market learned the imbalance outcome, rather than relying on assumptions about 

publication timing. 

From the archive, we extract both the initial indicative publication and any subsequent 

revisions. For our purposes, only the first publication matters, as it represents the information 

shock to the market. Across our sample, the median lag between the end of a settlement period 

and the initial IRIS publication is approximately 15 minutes. For example, SP 21 (10:00-10:30) 

ends at 10:30, and its indicative imbalance price typically appears on IRIS around 10:45. This 

creates a clearly identifiable information event: intraday traders learn ex post how tight the 

system actually was during the previous settlement period, and can update their expectations 

for upcoming periods accordingly. Since each imbalance publication refers to an already-settled 

period, we match it to the next tradeable contract - the earliest half-hour contract whose gate 

closure has not yet passed at the publication timestamp. For example, if the SP 21 imbalance 

price is published at 10:45, the matched contract is SP 23 (11:00–11:30), whose gate closure at 

10:45 has not yet elapsed. 

As discussed in Section 2.5, the imbalance price serves as the opportunity cost of 

intraday trading. A participant who fails to balance their position in the intraday market faces the 

imbalance price in settlement. When the published imbalance price for the previous period is 

unexpectedly high, it signals that the system was tighter than anticipated, which should increase 

the willingness to pay for intraday contracts covering the next settlement period. Conversely, a 

low imbalance price suggests the system was long, reducing urgency to trade. The net 

imbalance volume (NIV) provides a complementary signal: positive NIV indicates aggregate 

system shortage, while negative NIV indicates surplus. Both variables enter our Part 3 

specification as information shocks with known publication timing, allowing us to measure the 

causal price response in intraday trading for subsequent settlement periods. 

We additionally collect two forward-looking system tightness indicators from Elexon's 

Balancing Mechanism Reporting Service (BMRS): the Loss of Load Probability (LoLP) forecast 

and the derated margin (DM) forecast. These are used by National ESO to compute the 

Reserve Scarcity Price and are published as rolling forecasts that update 4 times throughout the 

day, e.g., 8h, 4h, 2h and 1h before the respective SP. Hence, the matching contracts are 

already provided in the dataset for all historical revisions.  

Unlike the imbalance price, which reflects realised system conditions ex post, LoLP and 

DRM represent the system operator's forward-looking assessment of supply adequacy for 

upcoming settlement periods. A rising LoLP or falling DRM signals expected tightness, which 
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should be reflected in higher intraday prices for the affected contracts. These variables enter our 

Part 1 specification alongside the renewable and demand forecast revisions. 

3.1.4 REMIT Urgent Market Messages 

We collect REMIT (Regulation on Wholesale Energy Market Integrity and Transparency) Urgent 

Market Messages from the BMRS platform. Each REMIT message contains the following key 

fields: publication timestamp (when the information became public), fuel type (e.g., Fossil Gas, 

Wind Offshore), available and unavailable capacity (MW), event start and end times (which 

settlement periods are affected), and asset identifiers (participant ID, asset ID, unit name). To 

determine which settlement periods are impacted by each message, we expand the event start 

and end times into individual half-hourly settlement periods that fall within the outage window, 

restricted to those still tradeable when the message was published. This allows us to assign the 

MW capacity impact to specific half-hourly contracts. 

However, REMIT messages can be updated multiple times for the same event as 

conditions evolve. To avoid double-counting capacity impacts, we group messages by their 

unique event identifier (MRID). We then sort by revision number and calculate the change in 

unavailable capacity relative to the previous revision. This captures only the new information 

revealed with each update, rather than the cumulative outage size. We then transform the 

dataset, so that we have a specific 𝛥MW variable for every event-settlement period pair. This 

enables us to transform the incoming dataset into a specific MW change on the total system 

imbalance volume. This is going to have an effect on the imbalance price. Since the imbalance 

price represents the opportunity cost of not closing one's intraday position before gate closure, a 

supply shortfall that increases the expected imbalance should have a direct impact on the 

intraday price for the affected contracts. 
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Figure 3. Hypothetical example of intraday price adjustment following a REMIT outage 

announcement. 

3.2 Methodological framework 

3.2.1 Dependent Variable 

The choice of how to express price movements is not trivial in electricity markets and requires 

careful consideration. In traditional financial event studies, the standard approach is to work with 

logarithmic returns: 

 

which are symmetric, time-additive, and approximately normally distributed for most asset 

classes. However, this convention breaks down fundamentally in electricity markets. GB 
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intraday prices regularly take zero or negative values during periods of high renewable output or 

low demand. In our sample, approximately 3-4% of settlement periods exhibit negative VWAP 

levels at some point during the trading window. Since the logarithm is undefined for non-positive 

arguments, log returns cannot be computed for these observations. Excluding them would 

systematically remove precisely the low-price, high-renewable periods that are among the most 

economically interesting for studying forecast revision impacts. 

A natural alternative is percentage returns, defined as: 

 

This resolves the domain problem by using the absolute value of the base price. However, it 

introduces a different issue: when the base price is close to zero, the denominator shrinks 

toward zero and percentage returns become arbitrarily large, regardless of the actual magnitude 

of the price movement. A price moving from £0.50 to £5.50 registers as a 1000% return, while a 

move from £50 to £55 registers as 10%, even though both represent the same £5/MWh shift. In 

our dataset, VWAP values between -£2 and £2 are not uncommon during overnight and early 

morning hours with high wind output. Any percentage-based measure would assign extreme 

weight to these observations, distorting the regression estimates. 

We considered several approaches to mitigate this. One option was to winsorise or 

truncate observations where the absolute value of VWAP falls below a threshold, for example, 2 

GBP which would eliminate the near-zero explosion at the cost of discarding observations. An 

alternative would be to normalise by a rolling average VWAP over a longer lookback window 

rather than the instantaneous pre-event price, which could smooth through transient near-zero 

prices. However, both approaches introduce arbitrary cutoff choices that could bias the sample 

toward higher-price periods and away from the renewable-dominated hours where forecast 

revisions are most relevant. 

Weron (2014, Section 3.3), in his comprehensive review of electricity price forecasting 

methods, documents precisely this problem in the context of forecast evaluation metrics. He 

notes that the mean absolute percentage error (MAPE), the most widely used percentage-

based accuracy measure, becomes misleading for electricity prices: it produces very large 

values when prices are near zero regardless of the actual forecast error, it yields artificially small 

values during price spikes regardless of the absolute miss, and it becomes negative and 

uninterpretable when prices are negative. He recommends normalising by the mean price over 
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the evaluation period (the weighted mean absolute error, WMAE) or by the error of a naive 

forecast (the mean absolute scaled error, MASE), rather than by individual price observations. 

While his discussion concerns forecast evaluation rather than regression specification, the 

underlying statistical problem is identical: dividing by individual electricity prices produces 

unstable and misleading ratios. 

Given these considerations, we follow the established approach in the intraday electricity 

literature and specify our dependent variable as the absolute price change in £/MWh: We can 

then define variables as nominal price changes: 

 

This is the specification adopted by Kiesel and Paraschiv (2017) in their econometric analysis of 

15-minute intraday electricity prices on EPEX Germany, and by Kremer, Kiesel, and Paraschiv 

(2021) in their econometric model of German intraday continuous trading. Both studies work 

with absolute price changes in €/MWh as the dependent variable in regressions of price 

movements on fundamental drivers, for the same reasons outlined above. Hagemann (2015) 

similarly analyses German intraday price dynamics in levels rather than returns. 

The specification has a direct economic interpretation: a regression coefficient 

represents the expected price adjustment in £/MWh per unit change in the explanatory variable 

(for example, per MW of wind forecast revision or per MW of generation outage). This is the unit 

in which traders evaluate positions and the unit in which imbalance exposure is priced. 

Differencing also removes much of the intraday seasonality and serial correlation that 

characterise electricity price levels (Kiesel & Paraschiv, 2017), which then gives a dependent 

variable that is closer to stationary and better suited to standard inference. As a robustness 

check, we re-estimate our main specifications using price changes normalised by the rolling 

one-hour VWAP average, excluding observations where this average falls below £2/MWh in 

absolute value, and confirm that the qualitative results are unchanged. 

3.2.2 Event study framework 

Unlike predictive models that focus on forecast accuracy, the event-study approach allows us to 

isolate the causal effect of clearly timed information arrivals on prices. This is particularly 

appropriate in intraday electricity markets, where fundamental information arrives at discrete, 

observable timestamps and directly affects imbalance risk. To address the research question, 

our approach is guided by Kremer et al. (2021), who built on the work of Kiesel & Paraschiv 
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(2017) of studying intraday price determinants in Germany. Their approach regressed the 

nominal price change between two consecutive 1 minute VWAP within a contract on their 

lagged values, the latest solar and wind forecast changes and later added a merit-order-curve 

proxy.  While their approach did show the significance of wind and solar forecast updates, it was 

more geared towards identifying patterns of when this renewable forecast impact was the 

largest. As we are interested and have access to a wider range of fundamental variables which 

are posted by the market operator, we see a better fit for an event study analysis, that is, 

looking at each forecast revision, REMIT message and imbalance price/volume as a significant 

event, from which affected intraday contract prices adjust.  

This is akin to studies of earnings releases and macro announcements in traditional 

financial markets, for example, Smales (2013), which looked at the response of interest rate 

futures in Australia following macroeconomic announcements. From this, we adopt the use of 

bins to split the transactions into more representative chunks. Similar to illiquid after-hours 

trading studied by Smales, the GB electricity market also isn’t as liquid as traditional markets, so 

binning reduces the amount of inefficient or mispriced transactions and looks at an average.  

Drawing from the approaches discussed, to study the determinants of nominal intraday 

price changes, we use the following event-level general regression: 

 

where 𝑆𝑖 is the surprise (information shock) associated with event i. For jointly published 

variables where multicollinearity is not a risk, this becomes: 

     

The surprise is defined as: 

 

Where 𝑓𝑐
(𝑘)

is the k-th published value of the forecast for the delivery period affected by event 

i, and 𝑓𝑐
(𝑘−1)

 is the immediately preceding publication. For imbalance prices and volumes, we 

test both the revision difference as well as the level 𝑓𝑐
(𝑘)

. 

3.2.3 Subsample analysis 

To examine heterogeneity in the price response across different market conditions, we estimate 

the baseline regression across several dimensions. First, we estimate the regression separately 

by calendar year to assess whether the sensitivity of intraday prices to fundamental information 

has evolved as the market has matured. The GB continuous intraday market has experienced 

substantial growth in trading volumes and participant diversity over our sample period. 
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Furthermore, with increases in renewable production capacity, we would expect the price 

sensitivity to wind and solar forecast revisions to strengthen over time, as renewables constitute 

a larger share of the generation mix and forecast errors translate into larger absolute imbalance 

volumes. 

Second, we partition events by the time remaining until gate closure at the moment of 

publication. For forecast revisions (LOLP, derated margin, wind, and solar), we define four 

buckets: less than 1 hour, 1-2 hours, 2-4 hours, and 4 or more hours before gate closure. For 

imbalance prices, where the contract matching produces events concentrated near gate 

closure, we use a simpler split of either less than 5 or more than 5 minutes before gate closure. 

This decomposition tests whether proximity to gate closure amplifies the price response, as 

traders face increasing urgency to close positions and have fewer remaining opportunities to 

offset new information through subsequent trades. 

Third, we vary the post-event observation window 𝜏  𝑝𝑜𝑠𝑡while holding the pre-event 

window fixed at 180 seconds. We estimate the regression for 𝜏  𝑝𝑜𝑠𝑡 ∈ {10,30,60,180,300,600} 

seconds. This horizon analysis adapting Smales (2013) approach serves two purposes: it 

reveals how quickly information is incorporated into prices, and whether the initial price 

adjustment persists or reverses at longer horizons. A coefficient that is large at short horizons 

and stable or growing at longer horizons is consistent with efficient information incorporation. A 

coefficient that peaks and then declines suggests an initial overreaction followed by partial 

reversal, while a coefficient that grows with the horizon indicates slow price discovery. 

Lastly, for REMIT events, we examine a broader set of subdivisions given the richer 

metadata available. We separate events by shock direction (capacity deficit versus surplus), by 

whether the outage was classified as planned or unplanned, by the magnitude of the capacity 

change (using size buckets of 0-50, 50-100, 100-200, 200-500, 500-1000, and 1000+ MW), and 

by whether the message represents the initial announcement or a subsequent revision. These 

cuts allow us to test whether the market responds asymmetrically to supply losses versus 

returns to service, whether unplanned outages produce larger price adjustments than scheduled 

maintenance, and whether the magnitude of the response scales with the size of the capacity 

shock. 

3.2.4 Impulse Response Analysis 

To visualise the dynamics of price adjustment at high frequency, we construct event-time 

impulse response functions. Rather than estimating a single pre-to-post price change, we track 

the evolution of the VWAP relative to a stable baseline across fine time bins around each event. 
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The baseline VWAP is computed over the interval [𝑡𝑖 − 360𝑠, 𝑡𝑖 − 60𝑠], providing a 300-

second reference that ends one minute before the event to avoid contamination from 

anticipatory trading or timestamp misalignment. We then construct 5-second VWAP bins 

covering 60 seconds before and 300 seconds after the event. For each bin b, the price 

displacement is: 

 

The pre-event bins serve as a placebo test: if the matching and timestamps are correct, no 

systematic price movement should be visible before the event. To avoid cancellation between 

positive and negative shocks, we condition on the magnitude of the surprise, plotting the 

impulse response separately for the top and bottom 5% of the shock distribution with 95% 

confidence intervals. For forecast revisions and REMIT events, we restrict the sample to the 

latest revision per contract, as this is the most informationally relevant update for each delivery 

period. For imbalance prices, we restrict to events where the next tradeable contract is within 5 

minutes of gate closure.  
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4. Analysis of Results 

4.1 Descriptive statistics 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Trades per month, through years 2021-2025.  

The number of monthly transactions on the EPEX GB intraday continuous market has 

grown roughly tenfold over the sample period. It has increased from around 200-300 thousand  

trades per month in early 2021 to consistently around 3 million by mid-2025. This trend has a 

direct implication for both research questions. For RQ1, rising liquidity means that the price 

discovery process has likely become more efficient over time. A thicker order book and more 

continuous trading allow fundamental information to be incorporated faster. This could imply that 

the sensitivity of intraday prices to forecast revisions and system tightness indicators has 

strengthened over the sample period, or alternatively that the adjustment window has narrowed.  

 

 

 

 

 

 

 



 

39 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Traded Volume per month, through years 2021-2025.  

Monthly traded volume follows a similar upward trajectory, growing from roughly 1.5-2M 

MWh in 2021 to nearly 4M MWh by mid-2025. The growth in volume is somewhat less dramatic 

than in trade count, as volume roughly doubled while trade count increased tenfold. This implies 

that average trade size has fallen substantially over the period. This is consistent with 

increasing algorithmic participation, where strategies tend to slice orders into smaller, more 

frequent transactions. Seasonal patterns are also visible, with slight dips during summer months 

when demand, residual load, and hence price volatility are lower, consistent with the merit-order 

effect described by Cludius et al. (2014) and Ketterer (2014).  
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Figure 6. Average Trade Size (MWh) through years 2021-2025. 

For our methodology, the declining average trade size reinforces the choice of volume-

weighted average prices (VWAP) rather than last-trade or simple average prices. As Kremer et 

al. (2021) note, VWAP is the appropriate measure in low-liquidity or fragmented markets 

because it prevents small outlier trades from distorting the price signal. The growing volume 

also suggests that the market is increasingly being used for its intended purpose, which is  

correcting positions as forecast revisions and system information arrive.  
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Figure 7. Example of a transaction scatter for a contract. 

This scatter plot shows all individual transactions for a single half-hour delivery contract, 

with price (GBP/MWh) on the y-axis and minutes to gate closure on the x-axis, bubble size 

representing volume. As can be seen, little trading takes place beyond 200 minutes before gate 

closure. Liquidity increases dramatically inside 100 minutes to delivery, where a dense cluster of 

transactions forms. In this particular example, there is a clear downward price drift, which 

suggests that updated forecasts, potentially higher-than-expected wind or solar output, pushed 

the market down as delivery approached. This example illustrates the core mechanism behind 

RQ1. As NESO publishes updated wind and solar forecasts on the 12th minute of each hour, 

each revision introduces a medium-term information shock that shifts expectations for the 

remaining settlement periods. The price path visible here is consistent with the hypothesis 

drawn from Kiesel and Paraschiv (2017) that the impact of forecast revisions increases closer to 

delivery, as the revisions represent larger surprises relative to remaining uncertainty. The 

sparse, high-variance trading early in the session versus the concentrated, convergent trading 

near gate closure also motivates our methodological choice to examine how regression 

coefficients vary across contracts at different times to delivery, as the same variable (e.g., a 

wind forecast revision) may have a negligible effect 4 hours out but a highly significant one 

within the last hour. 
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Figure 8. Transactions during the last 45 minutes before delivery. 

This data shows the most liquid and informationally rich part of trading, In the graph we 

can see that the drop in price is not smooth, but moves in discrete steps, which is in line with 

new information shocks arriving at identifiable timestamps. This figure directly motivates our 

research question, as the discrete price steps suggest that the market does not adjust smoothly 

but reacts in bursts to specific information events, which is the type of short-run dynamics our 

event study methodology is designed to capture.  
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Figure 9. Trade data summary 

The sample covers the full history of the EPEX GB continuous intraday market from 31 

December 2020 through 17 October 2025, totalling 70.2 million transactions across 83,957 

delivery contracts. The total traded volume is 91.7 TWh with a mean trade size of 1.31 MWh. 

Prices range from -£200/MWh to £5,803/MWh around a mean of £93.82 and standard deviation 

of £66.82. For the analysis we will be using trades until 30th september.  

 

 

 

 

 

 

 

 

Figure 10. Mean number of transactions observed in symmetric windows of varying width. 100 

randomly sampled timestamps, by year.  
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A key decision in our empirical design is the width of the VWAP aggregation window 

used to construct the dependent variable. The window must be wide enough to contain a 

sufficient number of trades for a meaningful volume-weighted average, yet narrow enough to 

isolate the price response to a specific information event without contamination from 

subsequent shocks. To inform this choice, we conduct a liquidity analysis by sampling 100 

random timestamps uniformly across the trading day and counting the number of transactions 

executed for the same settlement period contract within symmetric windows of varying width 

around each timestamp. At very short windows of ± 10 or ± 30 seconds, the median contract 

has fewer than 20 trades, which makes the resulting VWAP noisy and sensitive to individual 

transactions. At ±600 seconds (10 minutes), the window captures over 140 trades on average 

across the full sample, but for an event study this width risks blending the response to the event 

of interest with subsequent information arrivals, particularly given that NESO forecast revisions 

and IRIS imbalance publications can arrive within minutes of each other. The ±180-second (3-

minute) base window offers a practical balance: it contains an average of 55 trades across the 

full sample and 96 trades in 2025, which is sufficient to construct a stable VWAP, while 

remaining narrow enough to attribute the observed price movement to a single identifiable 

event.  

 

 

Figure 11. Forecast variable data summary 

The forecast variables (Embedded Wind and Solar) are observed at much higher 

frequency than the system variables because NESO publishes updated forecasts every hour, 

and each forecast update is matched to all contracts still open for trading at that time. This 

produces 2.47 million forecast-contract observations. Wind forecasts average 1,778 MW and 

solar 1,534 MW, but solar has roughly double the standard deviation (2,326 vs 1,110 MW). This 

is of course due to the fact that solar production is 0 during the night, whereas wind production 

is more evenly distributed across the day.  

The system-level variables tell a different story. Derated Margin averages 14,287 MW 

across 412,560 observations, which indicates that GB generally operates with substantial 

reserve capacity. However, the range extends to -636 MW, which does confirm that genuine 
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capacity shortfalls do occur. The fact that DM has roughly more observations than Imbalance 

Price (412,560 vs 84,709) despite covering a similar number of contracts (83,068 vs 84,709) 

reflects that DM is published at multiple intervals (8, 4, 2, and 1 hours ahead of each settlement 

period), which gives traders progressively updated, granular information about system 

conditions throughout the day. 

 

 

Figure 12. Imbalance price/volume data summary 

Figure 12 reports the distributional properties of the imbalance settlement data that 

forms the basis for Part 3 of our empirical analysis. Each observation represents the first 

indicative system price published by IRIS for a given settlement period. The minor discrepancy 

between the total number of publications (37,223) and unique contracts (37,188) arises from a 

small number of settlement periods for which IRIS released near-simultaneous initial 

publications; in these cases, we retain only the earliest record. 

The mean imbalance price of £76.60/MWh is broadly consistent with the average 

intraday VWAP over the same period, which aligns with the theoretical expectation that intraday 

prices should converge toward the expected imbalance price as delivery approaches (Kremer et 

al., 2021). However, the distribution exhibits pronounced right skewness: while typical 

settlement periods clear at moderate levels, the maximum reaches £2,900/MWh, which shows 

that the extreme costs that balance responsible parties face during periods of acute system 

tightness. These tail realisations are economically significant. As discussed in our relevance 

analysis, it is precisely during such episodes that active intraday trading is most valuable, 

because even a modest reduction in the residual imbalance volume can avoid the activation of 
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the most expensive balancing reserves, generating disproportionate savings that ultimately flow 

through to consumers (Koch & Hirth, 2019). 

The negative mean NIV of -43.80 MWh indicates that the GB system was, on average, 

slightly long over this period, meaning that aggregate physical generation marginally exceeded 

consumption. This is consistent with the incentive structure created by the single cash-out price 

reform (Ofgem, 2014b), which was fully implemented in November 2018 and made the 

imbalance price fully marginal by reducing the Price Average Reference volume to 1 MWh 

(Ofgem, 2014b). Under single pricing, a BRP that is short when the system is short faces the full 

marginal cost of the most expensive balancing action, whereas a BRP that is long when the 

system is short is paid the same price. This asymmetric risk encourages participants to maintain 

a slightly long position as a buffer, which manifests in the negative mean NIV observed in our 

data. Eicke et al. (2021) document an analogous response in Germany, where market 

participants systematically adjust their portfolio positions in response to the expected imbalance 

price, confirming that imbalance settlement design directly shapes intraday trading behaviour. 

 

 

Figure 13. Descriptive statistics for REMIT outage events 

This figure summarises the REMIT outage dataset used in Part 2 of the analysis. The 

raw data is sourced from the Elexon BMRS REMIT feed, which publishes all Urgent Market 

Messages submitted by GB generators in compliance with UK REMIT. We process the raw 

messages by collapsing multi-row revisions within each MRID and computing the incremental 

change in unavailable capacity (delta MW) between successive publications, as described in 

Section 3.1.4. Each event is then expanded into individual settlement period observations 

covering the affected delivery window, yielding 504,459 event-SP pairs across 79,794 unique 

contracts, derived from 34,018 unique outage events. 
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The mean delta is 144 MW, consistent with the capacity of a mid-sized CCGT. The 

standard deviation of 225 MW indicates substantial heterogeneity in event magnitude. The 

maximum delta of 2,000 MW corresponds to the loss of an interconnector, while the minimum of 

−1,400 MW represents a return to service. A single outage typically spans multiple settlement 

periods: a gas plant tripping at 14:00 and returning at 18:00 affects eight consecutive half-hourly 

contracts, each of which constitutes a separate observation in our Part 2 specification. 

4.2 Part 1 | Forecast Revisions and System Tightness 

4.2.1 Wind and Solar Forecast Revisions 

 

 

Figure 14. Significance of joint wind/solar forecast adjustments on intraday price change. 

Figure 14 reports the results of regressing the intraday price change on the revisions to 

NESO's wind and solar generation forecasts, estimated jointly since both variables are 

published simultaneously on the 12th minute of each hour. Across all 143,759 matched 

forecast-contract events, the wind revision coefficient does not reach statistical significance. The 
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solar revision coefficient is significant at the 5% level. Both coefficients carry a negative sign, 

which is directionally correct: an upward revision in expected renewable generation increases 

anticipated supply for the affected settlement period, reducing residual load and pushing the 

intraday price downward. 

When the forecast revision arrives less than one hour before gate closure, wind 

becomes significant at 5% and solar is marginally significant at 10%. At longer horizons (1–2h, 

≥4h), neither variable is significant. The strongest results for both variables are concentrated in 

the <1h bucket. Across post-event horizons, solar first reaches significance at 60 seconds and 

remains significant through 300 seconds, while wind is insignificant at all horizons except 600 

seconds. 

 

Figure 15. Impulse response functions on top/bottom 5% of solar/wind forecast revisions by 5s 

bins (red - bottom 5% / blue - top 5%).  

These graphs show the impulse response (IR) for the top and bottom 5% of wind and 

solar revisions. Neither variable displays a sharp post-event adjustment; the responses drift 

gradually with wide confidence bands that overlap through most of the post-event window. In 

testing, restricting the sample to contracts closing within 3 minutes of the forecast release 

produces no clearer pattern. As the revisions happen on an hourly basis, the mean revision is 

relatively small, so even in the extremes there might not be enough variation to merit a 

response from the market. 
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4.2.2 Loss of Load Probability and Derated Margin 

 

 

Figure 16. Significance of joint LOLP/DM  forecast adjustments on intraday price change. 

The table reports the results of regressing the intraday price change on the joint 

revisions to LOLP and derated margin. Both coefficients are statistically significant. The DM 

coefficient is negative, meaning that an increase in forecasted spare capacity is associated with 

a decrease in the intraday price. DM is significant across all individual years, significant in the 

<1h and 1–2h gate closure buckets, and significant at all post-event horizons from 30 seconds 

onward. This makes it the most robust fundamental driver in our Part 1 analysis. 

The LOLP coefficient is also negative, which is counterintuitive: a higher LOLP indicates 

a greater probability that available generation will be insufficient to meet demand, which should 

push prices upward rather than downward. However, as reported in Section 4.1, the mean 

LOLP in our sample is 0.0002 with the vast majority of observations at or near zero. Given that 

LOLP revisions are effectively zero for most events and only take non-trivial values during rare 

scarcity episodes, the coefficient is driven by a small number of extreme observations and 

should not be interpreted as a reliable marginal effect. 
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4.2.3 Derated Margin Impulse Response 

 

Figure 17.  Impulse response functions on top/bottom 5% of DM forecast revisions by 5s bins.  

The graph shows the impulse response for DM revisions. The bottom 5% of DM shocks 

(tightening system) are associated with an upward price drift of approximately +1.0 £/MWh by 

180 seconds. The top 5% (loosening system) produce a roughly symmetric downward drift. The 

pre-event period shows no systematic trend for either group, confirming that the event timing is 

correctly identified. However, the bottom 5% of revisions show an already elevated price level 

relative to the baseline even before the publication timestamp. This is consistent with tight 

system conditions being partially observable through other channels, such as earlier DM 

publications at longer lead times, or correlated signals from low wind forecasts and high 

demand, before the specific revision captured in our event window. The post-event drift then 

represents the additional adjustment attributable to the new DM publication itself. 
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4.3 Part 2 | REMIT Outage Events 

Figure 18. Significance of REMIT UMM size and other factors on intraday price change. 

Across 69,869 event-contract pairs, the coefficient is positive and highly significant. A 

generation outage that removes capacity from the system raises the intraday price for the 

affected settlement periods. Capacity deficits (62,080 events) produce a positive and highly 

significant coefficient. Capacity surpluses, i.e. returns to service (7,789 events), produce a 

positive but statistically insignificant coefficient. The market responds detectably to supply 

losses but not to supply returns.  Both planned (25,700 events) and unplanned (44,169 events) 

outages produce significant positive coefficients. The planned outage coefficient is roughly 

double the unplanned coefficient in magnitude. Outages below 200 MW do not produce 

significant coefficients. The 0-50 MW bucket coefficient is negative but insignificant. The 200-

500 MW bucket (17,649 events) is the only size group that is significant. The 500-1000 and 

1000+ MW buckets are positive but insignificant, with small sample sizes of 4,883 and 156 

events respectively. 

The coefficient is positive and significant in the <1h, 1-2h, and 2-4h buckets, with the 

largest magnitude in the <1h bucket and declining through each subsequent bucket. The ≥4h 

bucket (1,325 events) produces a negative and significant coefficient at the 5% level, meaning 

outages announced more than 4 hours before gate closure are associated with a price decrease 

rather than an increase for the affected contracts. 
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The coefficient is positive and significant at all horizons from 10 seconds through 600 

seconds. The magnitude increases monotonically with horizon length: it is smallest at 10 

seconds and roughly triples by 600 seconds. The price adjustment continues to accumulate for 

at least 10 minutes after the UMM is published, rather than completing in a single jump. 

 

Figure 19. Impulse response functions on top/bottom 5% of REMIT announcements by size. 

The figure shows the impulse response for the top and bottom 5% of REMIT shocks 

(latest revision per contract), using 5-second bins. The top 5% of shocks (large capacity losses) 

produce a clear upward drift, rising from near zero at the event time to approximately +3 to +5 

£/MWh by 300 seconds. The bottom 5% (large capacity returns) show a much flatter response, 

hovering near zero throughout the post-event window. The pre-event period is elevated for the 

top 5%, which is indicative of information being incorporated into the price prior to the 

announcement. 
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4.4 Part 3 | Imbalance Price and Imbalance Volume 

4.4.1 Delta Specification 

 

Figure 20. Significance of univariate imbalance price/volume delta on intraday price change. 

In the univariate regressions across 28,760 events, both ΔIMB price and ΔIMB volume 

are positive. ΔIMB price is highly significant; ΔIMB volume is marginally significant at the 10% 

level. Both signs are directionally correct: an increase in the previous settlement period's 

imbalance price or a shift toward system shortage (more positive volume) is associated with a 

higher intraday price for the next tradeable contract. 

In the joint specification, the ΔIMB price coefficient remains positive and highly 

significant, while the ΔIMB volume coefficient flips to negative and becomes highly significant. 

This sign change reflects the different information each variable carries once estimated jointly. 

The ΔIMB price coefficient captures the marginal cost of balancing: a higher imbalance price 

signals scarcity and raises the expected outside option for intraday traders. The ΔIMB volume 

coefficient, conditional on the price change, captures a different signal. If the system was very 

short (large positive volume change) but the imbalance price did not spike proportionally, this 
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indicates that the TSO resolved a large imbalance at a moderate cost, suggesting sufficient 

balancing reserve depth. Conditional on the same price movement, a larger volume therefore 

signals more available balancing capacity rather than more scarcity, which reduces concern 

about the next settlement period and pushes the intraday price down. The univariate 

specification gives the unconditional relationship that reflects the directional exposure traders 

face, while the joint specification decomposes the signal into a scarcity component (price) and a 

depth component (volume). The subsample analyses below use the joint specification. 

The ΔIMB price coefficient is positive and highly significant at all horizons from 10 

seconds through 600 seconds. The magnitude is largest at 10 seconds and declines through 

30s and 60s before stabilising from 180s onward. ΔIMB volume is marginally significant at 10 

seconds, insignificant at 30s and 60s, marginally significant at 180s, and significant at the 5% 

level at 300s and 600s. The pattern for ΔIMB price indicates that the initial price reaction is 

strongest immediately after publication and partially attenuates at longer horizons. 

4.4.2 Level Specification 
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Figure 21. Significance of univariate imbalance price/volume levels on intraday price change. 

In the univariate regressions, both IMB price and IMB volume are highly significant. IMB 

price is positive: a higher absolute imbalance price in the previous settlement period is 

associated with a higher intraday price. IMB volume is negative: a more positive (system-short) 

imbalance volume is associated with a lower intraday price. In the joint specification, both 

remain significant with the same signs, though magnitudes shift. The negative IMB volume sign 

in the univariate level specification differs from the positive ΔIMB volume sign in the univariate 

delta specification. The two specifications capture different dynamics. The delta captures 

momentum: the system getting shorter than the period before signals deteriorating conditions, 

which pushes prices up. The level captures mean-reversion: when the previous period's 

absolute imbalance was large, market participants and the TSO respond by correcting positions 

and activating reserves, so the market expects the next period to be less extreme, which 

pushes prices down. 

4.4.3 Imbalance Price and Volume Impulse Response 

 

Figure 22.  Impulse response functions on top/bottom 5% of imbalance price/volume levels by 

5s bins (only announcements just before GC).  

Figure 22 shows the impulse response for the top and bottom 5% of imbalance price and 

volume shocks, restricted to events where the next tradeable contract is within 5 minutes of gate 

closure. The pre-event period is relatively flat. After the event, the bottom 5% of price shocks 

(previous period settled at an unexpectedly low price) are associated with a rise in the intraday 

VWAP of approximately +2 £/MWh within 30 seconds. The top 5% show a slight downward drift 

with wide confidence bands. However, these impulse responses should be interpreted with 

caution. Because IRIS publications typically arrive around the 14th minute after each settlement 
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period, the remaining trading window before gate closure of the next contract is extremely short. 

This means that the later 5-second bins in the IRF are populated by very few events where 

trading actually continued long enough to fill the full post-event window. The large price 

movements visible at the tail end of the IRF are therefore more likely to reflect thin liquidity and 

elevated volatility near gate closure than a genuine sustained price response to the imbalance 

publication. 

5. Discussion  

This section interprets the empirical findings presented in Section 4 in relation to the research 

question, the theoretical framework developed in the literature review, and the broader context 

of GB electricity market design. Our research question asks: What are the determinants of 

intraday electricity prices in Great Britain, and how efficiently do prices incorporate new 

fundamental information as delivery approaches? The results across all three parts of the 

analysis provide a detailed answer to both components of this question. 

5.1 Determinants of Intraday Prices 

5.1.1 The forecast data problem 

The most important distinction between our study and the German literature concerns the 

nature of the forecast data used. Kiesel and Paraschiv (2017) and Kremer et al. (2021) both 

used a proprietary dataset of intradaily updated wind and solar forecasts provided by EWE 

TRADING GmbH, a commercial energy trading firm. Kremer et al. (2021) describe this as "a 

unique data set" that had, at the time, "solely been analysed by Kiesel and Paraschiv." These 

are not TSO forecasts. These are the kind of forecasts that an active trading desk would 

subscribe to from providers like Volue Insight, Meteorologica, Dexter Energy, or similar 

commercial services, forecasts that update at sub-hourly frequency, incorporate proprietary 

weather models, and are designed specifically to give traders an informational edge. 

Our study, by contrast, uses NESO's publicly available wind and solar forecasts, which 

update once per hour on the 12th minute. This is the baseline information available to every 

market participant. Any trading firm with a commercial forecast subscription has access to 

higher-frequency, potentially more accurate forecasts, and will have already acted on them 

before NESO publishes. What our regression measures, therefore, is not the total information 

content of renewable forecast revisions for intraday prices, but rather the residual information 
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content of the public TSO forecast after the market has already partially incorporated private 

forecast signals. 

This distinction is essential for interpreting our results. Kiesel and Paraschiv (2017) 

found wind and solar forecast revisions to be significant at the 1% level, with strong explanatory 

power during peak hours. We find wind insignificant in the pooled sample and solar significant 

only at the 5% level. This does not mean that renewable forecasts matter less in Great Britain 

than in Germany. It means that the public hourly NESO forecast contains less marginal 

information than a proprietary trading-grade forecast. The fact that we find any significance at all 

for solar, and that wind becomes significant within the last hour before gate closure, indicates 

that the NESO publication does still contain some information that the market has not fully 

anticipated, but it is a smaller and noisier signal than what the German studies captured. 

This has a direct practical implication. A new entrant to the GB intraday market relying 

solely on NESO's public forecasts would be trading on information that is partially stale by the 

time it is published. The significance of solar close to gate closure suggests that the public 

forecast retains some value in the final hour, when remaining uncertainty is highest and even 

small informational edges translate into trading decisions. But for wind, where the public 

forecast is insignificant at all but the longest horizon, the implication is that the market has 

already priced in the expected wind revision before NESO publishes it, and a participant without 

access to proprietary forecasts is systematically disadvantaged in this dimension. 

This finding directly supports the argument made in the introduction that commercial 

data providers fill gaps left by public TSO data. We noted that these providers layer proprietary 

weather models and machine-learning forecasts on top of freely available fundamentals, and 

that the cost of these subscriptions represents a meaningful barrier to entry for smaller 

participants. Our results provide an indication of the information asymmetry this potentially 

creates: the public NESO wind forecast is effectively priced in before publication, meaning that 

participants without private forecasts cannot trade profitably on this signal. This is a concrete 

channel through which information barriers reduce competitive participation, consistent with the 

broader argument that market efficiency depends on the structure of how much of the market 

participants are informed (Batalla-Bejerano et al., 2022). 

5.1.2 Gate closure proximity 

Across all three parts of the analysis, the most robust and consistent finding is that the price 

response to fundamental information strengthens as gate closure approaches. Wind and solar 

become significant only within the last hour. DM is significant only in the <1h bucket. REMIT 
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coefficients decline with distance to gate closure, and even flip sign for the ≥4h bucket. 

Imbalance price effects are largest for contracts more than 5 minutes from gate closure, where 

the signal still represents new information. 

The universality of this pattern across fundamentally different information types, 

renewable forecasts, system tightness indicators, outage announcements, and imbalance 

settlement data, indicates that it reflects a structural feature of the continuous intraday market 

rather than a property of any individual variable. The mechanism is the approaching imbalance 

settlement price. As delivery nears, a trader who has not closed their position faces the 

imbalance price as the binding outside option. Any information that updates the expected 

imbalance price therefore has a higher marginal value closer to gate closure, because the cost 

of ignoring it is no longer hypothetical but imminent. 

Kiesel and Paraschiv (2017) indicated this pattern, arguing that forecast revisions should 

have a larger impact closer to delivery because they represent a larger proportion of remaining 

uncertainty. Our results confirm this prediction for the GB market and extend it beyond 

renewable forecasts to system tightness indicators, outage events, and imbalance publications. 

The fact that the pattern holds across all information types strengthens the conclusion: it is the 

time structure of the market, not the nature of the information, that determines when 

fundamentals matter most. 

5.1.3 System tightness and scarcity pricing 

The derated margin is a significant negative determinant of intraday prices: more spare capacity 

is associated with lower prices. This confirms the mechanism described in Section 2.5.3, where 

DM affects intraday prices through its relationship to the expected Reserve Scarcity Price and 

hence the expected imbalance settlement price. The emergence of DM significance only in 

2024 and 2025 has a straightforward interpretation: the tenfold growth in trading activity 

documented in Section 4.1 means that by 2024, sufficient participants were monitoring BMRS 

publications and actively trading on system tightness signals for these to be reflected in the 

VWAP. In 2021-2023, the market was simply too thin for the tightness signal to propagate 

reliably into traded prices. 

LOLP, despite being statistically significant, carries a counterintuitive negative sign in the 

joint regression. As discussed in Section 4.2.2, this reflects the variable's distributional 

properties: LOLP is effectively zero for over 99% of observations and only spikes during rare 

extreme scarcity events. A linear regression coefficient has no meaningful marginal 

interpretation for a variable with this distribution. The derated margin, which is continuously 
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distributed and mechanically related to LOLP, captures the economically relevant tightness 

signal. 

5.1.4 REMIT outages and information asymmetry 

REMIT outage events produce a significant positive price response, confirming that the GB 

intraday market prices supply losses. The asymmetry between deficits (significant) and 

surpluses (insignificant) reflects two distinct dynamics. First, supply losses are unambiguous 

shocks: a generator trips and capacity disappears from the system immediately. Returns to 

service, by contrast, are often anticipated (a scheduled maintenance window ending on time) 

and may already be priced in. Second, the merit order curve is convex: removing capacity from 

a tight system moves the marginal price along a steep portion of the supply stack, while adding 

capacity to a long system moves it along a flat portion. The same MW therefore produces an 

asymmetric price response depending on the direction of the shock. 

The finding that planned outages carry a larger coefficient than unplanned outages is 

initially counterintuitive but has a clear explanation. Planned outages in the REMIT data 

represent large scheduled maintenance events that remove major units (nuclear, large CCGT) 

for extended periods and affect many consecutive settlement periods. Their average MW is 

typically larger than an unplanned trip, which often involves a partial reduction in output rather 

than a full unit loss. More importantly, planned outage announcements contain precise timing 

information (exact start and end hours) that resolves residual uncertainty and triggers immediate 

portfolio rebalancing, whereas unplanned trips may be announced with imprecise or evolving 

duration estimates that require subsequent revisions. 

The pre-event price pattern in our REMIT impulse response is worth noting. The top 5% 

of outage shocks show an elevated price level before the publication timestamp. This could be a 

potential indication of information leakage, as UK REMIT (Article 4) requires market participants 

to disclose inside information as soon as possible. However, there are alternative explanations. 

Large outages tend to coincide with already tight system conditions that are observable through 

other public signals. Our framework does not isolate these channels, and testing directly for 

insider trading falls outside the scope of this thesis. 

5.1.5 Imbalance prices as the dominant signal 

The imbalance price publication produces the strongest and most immediate price response in 

our analysis, with significance appearing within 10 seconds in the delta specification. This 

confirms the theoretical mechanism described by Eicke et al. (2021): the imbalance settlement 
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price is the opportunity cost of remaining imbalanced, and its publication directly updates 

traders' expectations of this outside option. Eicke et al. (2021) estimate cross-market equilibria 

between intraday and imbalance markets in Germany, finding that a shock to the imbalance 

price triggers a subsequent adjustment of the intraday price, which is precisely the dynamic our 

delta specification captures for the GB market. 

The finding that the delta specification (change from the previous period's imbalance 

price) produces a stronger and more persistent signal than the level specification (absolute 

imbalance price) indicates that traders respond primarily to new information about the trajectory 

of system conditions. The level of the previous period's imbalance price may already be 

reflected in the prevailing intraday VWAP through prior trading, so the marginal information 

content lies in the direction of change rather than the absolute value. This is consistent with the 

level specification's IMB price coefficient becoming insignificant at the 300-second and 600-

second horizons, while the delta specification remains significant throughout: the level produces 

a transient flash reaction, while the change carries persistent directional information. 

The contrasting signs of the imbalance volume coefficient across specifications reveal 

that volume carries layered information. In the univariate delta specification, the coefficient is 

positive: the system getting shorter than the previous period signals deteriorating conditions, 

and the next-period intraday price rises. This is the unconditional momentum signal that a trader 

monitoring IRIS publications would observe directly. In the joint specification, conditional on the 

price change, the volume coefficient flips negative. This conditional sign makes economic 

sense: if the system was very short (large positive volume change) but the imbalance price did 

not spike proportionally, this indicates that the TSO resolved a large imbalance at moderate 

cost, signalling available balancing reserve depth rather than escalating scarcity. Holding the 

price movement constant, more volume therefore indicates more capacity headroom, which 

reduces scarcity concerns and pushes the intraday price down. 

In the univariate level specification, the volume coefficient is negative, capturing a 

different dynamic: mean-reversion. When the absolute imbalance volume in the previous period 

was large, the market expects corrective action. BRPs who observed the large imbalance adjust 

their positions, and the TSO's concurrent balancing actions reduce the likelihood that the next 

period will be equally extreme. The market prices this expected correction, so a high absolute 

volume level is associated with a lower intraday price for the subsequent contract. 

These three results (delta univariate positive, delta joint negative, level univariate 

negative) are internally consistent and collectively demonstrate that imbalance volume is not a 

simple directional indicator. It contains information about both the state of the system and the 
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system's capacity to absorb shocks, and which signal dominates depends on whether volume is 

considered unconditionally or conditional on the price outcome. 

5.1.6 The intraday-imbalance spread as an alternative measure 

Our specifications measure the imbalance surprise either as the period-on-period change or the 

absolute level. An alternative approach would define the surprise as the difference between the 

contract's own closing VWAP and the subsequently realised imbalance price for the same 

settlement period. This spread would directly measure how well the intraday market anticipated 

the imbalance outcome: a narrow spread implies the market correctly priced the expected 

imbalance, while a wide spread implies a genuine pricing error. 

This concept has empirical precedent. Koch (2021) explicitly analyses trading strategies 

in Germany that exploit the spread between intraday prices and expected imbalance prices, 

documenting asymmetric average spreads depending on the direction of the system balance. 

He demonstrates that a logistic regression model predicting the direction of the system balance 

can generate profitable strategies based on this spread, confirming that it contains exploitable 

information. Aïd, Cosso, and Pham (2022) provide theoretical foundations in an equilibrium 

model of intraday trading where agents minimise the sum of trading costs and imbalance 

penalties. In their framework, the imbalance cost directly shapes trading incentives and the 

equilibrium price dynamics, implying that the spread between the intraday price and the 

expected terminal settlement value should narrow as agents trade more actively closer to 

delivery. 

In our context, one could define the spread for settlement period h as the difference 

between the final VWAP of contract h and the realised imbalance price for the same period, 

published by IRIS approximately 15 minutes after delivery. Regressing this spread on the 

fundamental variables from Parts 1 and 2, such as the last forecast revision before gate closure 

or the presence of a REMIT outage during the delivery period, would test whether specific 

information events systematically predict the market's pricing error relative to the realised 

imbalance outcome. This would provide a more direct test of informational efficiency than our 

current framework, which measures short-run price reactions around event timestamps but does 

not evaluate whether those reactions are ultimately correct in magnitude. 

We do not pursue this specification for two reasons. First, the dependent variable (the 

spread) is only observable after delivery, which introduces a look-ahead element incompatible 

with our event study design, where identification relies on the precise timing of information 

arrival. Second, the spread conflates the market's pricing error with the unpredictable 
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component of the balancing mechanism outcome, including TSO dispatch decisions, STOR 

activations, and Reserve Scarcity Price adjustments, none of which are known to intraday 

traders before gate closure. Decomposing the spread into a predictable component (driven by 

observable fundamentals) and an unpredictable component (driven by balancing mechanics) 

would require a structural model of the settlement process that is beyond the scope of this 

thesis. Nevertheless, the VWAP-imbalance spread represents a natural extension of our work 

and would provide a direct link between the intraday price discovery process we document and 

the ultimate settlement outcome. 

5.2 Informational Efficiency 

We do not test semi-strong efficiency in its strict form, which would require a benchmark for the 

'correct' price level given all public information. Instead, our event study provides descriptive 

evidence on the speed and persistence of price responses to clearly identifiable information 

shocks. Where adjustment is fast and stable, we interpret this as consistent with efficient 

incorporation; where it drifts (REMIT) or overshoots (imbalance prices), we interpret this as 

evidence of underreaction or overreaction relative to that informal benchmark.  

The second component of our research question asks how efficiently prices incorporate 

new fundamental information. Our methodological framework, adapted from Smales (2013), 

was designed to answer precisely this: by varying the post-event VWAP horizon and 

constructing second-by-second impulse response functions, we can measure both the speed 

and completeness of price adjustment to each information type. 

The benchmark from traditional financial markets sets a high bar. Smales (2013) 

documents that Australian interest rate futures incorporate macroeconomic announcements 

within seconds, with sharp but short-lived spikes in volatility, trading activity, and bid-ask 

spreads. The adjustment is essentially complete by the time the first minute of post-

announcement trading has elapsed. This rapid incorporation reflects the microstructure of deep, 

liquid, centrally cleared futures markets with dedicated market makers, tight spreads, and 

continuous two-sided quoting. 

The GB intraday electricity market operates in a fundamentally different environment. 

There are no designated market makers. The order book is continuous but thin, particularly 

outside the final hour before delivery. The average trade size has fallen to 1.31 MWh, and even 

in 2025, a 3-minute window around a random timestamp captures an average of only 96 trades. 

Individual transactions often reflect asset-based position management, where a generator or 

supplier adjusts their physical exposure, rather than speculative information-driven trading. A 
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wind farm operator selling intraday power to cover a production shortfall does not respond to 

REMIT publications or IRIS data in the same way that a proprietary futures trader responds to a 

CPI release. The majority of volume in the GB intraday market is driven by participants 

managing physical delivery obligations, not by speculative traders seeking to profit from 

information asymmetries. This means that the price discovery process relies on a relatively 

small subset of informationally motivated participants operating within a market dominated by 

flow-driven activity. 

These structural differences explain why we do not observe the clean, instantaneous 

price jumps that characterise financial market event studies. Instead, we observe three distinct 

adjustment patterns that vary systematically with the nature of the information signal. 

Imbalance prices produce the fastest response, with evidence of initial overreaction. The 

ΔIMB price coefficient is largest at the 10-second horizon and declines at longer horizons, 

indicating that the first trades after an IRIS publication overshoot and are partially corrected by 

subsequent activity. This pattern is consistent with a small number of algorithmic participants 

parsing the standardised, regularly timed IRIS publication and trading on it within seconds, 

pushing prices beyond the informationally efficient level before the broader market catches up. 

The level specification reinforces this interpretation: the IMB price level coefficient becomes 

insignificant by 300 seconds, confirming that the absolute level is a transient signal rather than a 

persistent driver. The overreaction-then-correction pattern is the closest analogue to the Smales 

(2013) benchmark in our data, but even here the adjustment unfolds over minutes rather than 

seconds. 

REMIT outages produce the slowest response, with evidence of persistent 

underreaction. The regression coefficient increases monotonically from 10 seconds to 600 

seconds, and the impulse response shows continuous drift over the full 5-minute post-event 

window. Under the semi-strong efficiency benchmark, all publicly available information should 

be reflected in a single price jump at the moment of publication with no predictable subsequent 

drift. The persistent drift we observe constitutes underreaction. The explanation lies in the 

complexity of the signal. A REMIT UMM is not a single number: it requires the participant to 

identify the affected asset, assess the MW impact, determine which settlement periods fall 

within the outage window, evaluate the implications for system tightness given current 

conditions, and decide whether and how to adjust their position. In a market without dedicated 

market makers, this multi-step assessment translates into sequential trades over several 

minutes rather than a single instantaneous price adjustment. The practical implication is that 

participants who can automate the parsing of BMRS REMIT feeds and pre-compute price 
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impact estimates may find short-lived opportunities in the minutes following an outage 

announcement. 

Renewable forecast revisions fall between these extremes. Solar significance emerges 

at the 60-second horizon and persists through 300 seconds, indicating an adjustment speed 

that is slower than the imbalance price response but faster than the REMIT drift. Wind, as 

discussed in Section 5.1.1, barely registers at all, reflecting the limited residual information 

content of the public NESO forecast rather than slow market processing. The intermediate 

speed for solar is consistent with the nature of the signal: a forecast revision is a single number 

with clear directional implications (more solar = lower residual load = lower price), but translating 

it into a specific £/MWh adjustment requires some assessment of its magnitude relative to total 

generation and current market conditions. 

This hierarchy, fast for simple numerical signals, slow for complex asset-specific events, 

intermediate for standardised forecast revisions, follows the same qualitative logic documented 

in financial markets: information processing speed depends on signal complexity, the number of 

participants monitoring the source, and the liquidity available to trade on it. The GB intraday 

market processes information at a fundamentally slower pace than the futures markets studied 

by Smales (2013), but the ordering across signal types is consistent with theoretical 

expectations. 

One important caveat applies to all our impulse response results. As noted in Section 

4.4.3, the imbalance price and volume IRFs are constructed from events where the next 

tradeable contract is within 5 minutes of gate closure. The later bins in these IRFs are populated 

by very few events where trading continued long enough to fill the full post-event window. The 

large price movements visible at the tail end may therefore reflect thin liquidity and elevated 

volatility near gate closure rather than a genuine sustained price response. This caveat does not 

affect the regression-based horizon analysis, which uses all events in the sample and is not 

subject to the same survivorship issue, but it does mean that the visual IRF patterns for 

imbalance variables should be interpreted with more caution than those for REMIT and forecast 

revisions, where the post-event trading window is longer. 

5.3 Market Maturation and Consumer Welfare 

A recurring pattern across all three parts of the analysis is that the responsiveness of intraday 

prices to fundamental information has strengthened over the sample period, particularly in 2024 

and 2025. Solar forecast revisions are significant only in 2024. The derated margin becomes 

significant in 2024 and 2025 after being insignificant in all earlier years. The ΔIMB price 
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coefficient roughly quintuples from 2024 to 2025. These temporal patterns coincide with the 

tenfold increase in monthly trade counts documented in Section 4.1, from approximately 

300,000 in early 2021 to over 3 million by mid-2025, alongside a halving of average trade size 

from over 6 MWh to approximately 1 MWh, consistent with growing algorithmic participation. 

This co-evolution of liquidity and informational responsiveness is not coincidental. A 

thicker order book means that when a NESO forecast revision, a REMIT outage, or an IRIS 

imbalance publication arrives, there are more participants present in the market who are 

capable of interpreting the signal and willing to trade on it. Each additional informed participant 

who submits a buy or sell order in response to new information pushes the VWAP closer to the 

informationally efficient level. In 2021, with 300,000 trades per month, the number of actively 

trading participants responding to any given information event was small, and a single forecast 

revision might produce no detectable VWAP movement simply because too few counterparties 

were present. By 2025, the same revision is observed and acted upon by a larger and more 

diverse set of participants, producing a measurable and statistically significant price response. 

The declining magnitude of the REMIT coefficient from 2021 to 2024 provides 

complementary evidence from the opposite direction. While forecast and imbalance coefficients 

have strengthened (the market has become more responsive to these signals), the REMIT price 

impact per MW has fallen. This is not a contradiction. It reflects the standard microstructure 

prediction that deeper liquidity reduces the price impact of order flow. When an outage 

announcement triggers buying pressure from affected BRPs seeking to close their positions, a 

thicker order book absorbs this flow with a smaller price displacement. The same MW outage 

that moved the market by £3.02/MWh per MW in 2021 moved it by only £0.57/MWh per MW in 

2024. The market is not less responsive to outages in any fundamental sense; rather, it is better 

able to absorb them without extreme price dislocations. 

This evolution has direct consequences for consumer welfare, connecting to the central 

argument developed in the introduction. We established, drawing on the EU electricity balancing 

framework (Commission Regulation (EU) 2017/2195), that the cost of procuring balancing 

services is ultimately transferred to end consumers through two channels: imbalance charges 

levied on BRPs, which suppliers pass through in retail tariffs, and balancing capacity costs 

socialised in network tariffs. The higher the residual system imbalance that NESO must resolve 

through the Balancing Mechanism, the more expensive the balancing actions become, and the 

greater the cost that appears on every consumer's electricity bill. 

Koch and Hirth (2019) provide the most direct empirical evidence of the mechanism 

linking intraday trading to balancing costs. Despite wind and solar generation nearly doubling in 
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Germany between 2011 and 2017, both balancing reserve requirements and reserve activation 

volumes declined by approximately 50%. They attribute much of this to increased intraday 

trading activity, finding that the shift to quarter-hourly trading products alone reduced balancing 

energy volumes by 17%. The mechanism is the one described in our introduction: when a BRP 

recognises from updated forecasts or system data that it will be short at delivery, purchasing 

power on the intraday market before gate closure is expensive relative to the day-ahead price, 

but cheaper than the alternative of facing the imbalance settlement price, which during tight 

conditions can reach multiples of the intraday price. Each intraday trade that closes an open 

position removes one megawatt of imbalance that NESO would otherwise have to resolve by 

activating balancing reserves. 

Our results suggest that this self-correcting mechanism is becoming increasingly 

effective in Great Britain. The growing responsiveness of intraday prices to fundamental signals 

means that participants are reacting to forecast revisions, system tightness indicators, and 

imbalance publications with greater speed and accuracy. Positions are corrected more 

efficiently before delivery, shrinking the residual imbalance volume. The declining REMIT price 

impact confirms that the market absorbs supply shocks with smaller dislocations, reducing the 

frequency and severity of extreme price events. 

The contrast with markets where this mechanism is underdeveloped illustrates the 

stakes. We noted in the introduction that during the summer of 2025, the Baltic balancing 

markets recorded imbalance settlement prices reaching +€9,976/MWh and -€10,007/MWh 

(Baltic Transparency Dashboard, 2026). These extreme prices reflect a system where the 

intraday market was too thin for BRPs to correct their positions before delivery, leaving large 

residual imbalances for the TSO to resolve at extraordinary cost. Under the EU balancing 

framework, these costs do not remain with the BRPs who incurred them: they flow through to all 

consumers via imbalance charges and network tariffs. As the ACER-CEER (2024) Market 

Monitoring Report notes, without significant changes to demand patterns and market 

participation, prices will ultimately increase for all consumers regardless of contract type. In less 

competitive markets dominated by incumbent suppliers with limited switching, the pass-through 

is even more direct. 

The GB market's trajectory from 2021 to 2025 represents the opposite of this scenario. 

The tenfold growth in trading activity, the increasing responsiveness to publicly available 

fundamental data, and the declining price impact of supply shocks together indicate a market 

that is progressively better at performing its intended function: allowing participants to trade out 
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their forecast errors before delivery, compressing the residual imbalance, and reducing the total 

system cost that must ultimately be recovered from consumers. 

However, this positive trajectory comes with a qualification that follows directly from 

Section 5.1.1. The growing efficiency of the GB intraday market appears to be driven 

substantially by algorithmic and proprietary-data-equipped participants. The insignificance of the 

public NESO wind forecast in our regressions, combined with the significance of commercially 

sourced forecast data documented in the German literature (Kiesel & Paraschiv, 2017; Kremer 

et al., 2021), suggests that much of the informational edge in intraday trading resides with 

participants who can afford commercial forecast subscriptions, automated trading infrastructure, 

and the technical expertise to process high-frequency data feeds. If market efficiency depends 

on the participation of these sophisticated actors, then the barrier to entry for smaller utilities, 

independent renewable producers, and new trading entrants becomes a concern for long-run 

market health. A market that is efficient because a small number of well-resourced participants 

dominate price discovery may be fragile: it depends on those participants continuing to trade, 

and it may not deliver the broad competitive discipline that Batalla-Bejerano et al. (2022) identify 

as necessary for translating wholesale efficiency into lower retail prices. The introduction noted 

that the combined cost of data subscriptions, forecasting tools, and trading infrastructure 

represents a meaningful barrier to participation, particularly in smaller markets. Our results 

suggest that this barrier is not merely hypothetical but has measurable consequences for which 

information signals are priced and which are not. 

This tension between deepening efficiency and narrowing participation is not unique to 

electricity markets. It parallels the evolution of equity markets following the growth of high-

frequency trading, where market quality metrics (spreads, volatility, price efficiency) improved 

while concerns about access, fairness, and fragility intensified. For GB electricity market policy, 

the implication is that initiatives to improve public data quality, increase forecast publication 

frequency, and reduce the technical barriers to accessing BMRS and NESO APIs may be as 

important for long-run market health as the structural reforms being considered under REMA. A 

market where the public data infrastructure is good enough that smaller participants can 

compete on at least some dimensions, even without proprietary forecasts, is likely to be more 

resilient and more competitive than one where efficiency depends entirely on a handful of 

algorithmic traders. 
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5.4 Implications for Transparency and Market Design 

The introduction argued that Great Britain offers a structurally different transparency regime 

from continental Europe. While the EU mandates fundamental data publication through the 

ENTSO-E Transparency Platform under Regulation (EU) No 543/2013, the platform suffers from 

persistent quality issues. ACER (2025) continues to recommend improvements, noting 

inconsistent data definitions across legal frameworks and insufficient clarity in publications 

related to balancing and cross-zonal capacities. Mascarenhas and Kazmi (2025) document 

concrete instances of implausible values, including generation figures exceeding installed 

capacity, alongside significant performance differences in day-ahead forecasts across bidding 

zones. In this environment, commercial data providers such as Volue Insight, Montel/Energy 

Quantified, and Dexter Energy fill the gap by layering proprietary weather models and curated 

data feeds on top of the freely available but imperfect fundamentals, at a cost that represents a 

meaningful barrier to entry for smaller participants. 

The GB system operates differently. NESO and Elexon publish wind, solar, and demand 

forecasts, REMIT outage data, imbalance settlement prices and volumes, LoLP, and derated 

margins freely and at high frequency through open APIs, maintained by a single TSO and a 

single settlement body within a coherent, well-documented data ecosystem. Our results 

demonstrate that this data is not merely published but actively used by market participants for 

price discovery. Every major public data stream we examine produces a statistically significant 

price response, at least within the last hour before delivery: solar forecast revisions, derated 

margin updates, REMIT outage announcements, and imbalance price and volume publications 

all move intraday prices in the directions predicted by economic theory. 

This finding validates the design choice of comprehensive, free, high-frequency public 

data provision. It also provides empirical support for the direction of ACER's (2025) 

recommendations: improving the quality and consistency of publicly available fundamental data 

is not an abstract governance objective but a prerequisite for efficient price discovery in intraday 

markets. 

However, our results also reveal the limits of what public data alone can achieve. The 

insignificance of the NESO wind forecast in our regressions, combined with the strong 

significance of proprietary forecasts documented by Kiesel and Paraschiv (2017) and Kremer et 

al. (2021) in Germany, demonstrates that the public TSO forecast is not the binding constraint 

on wind-related price discovery. By the time NESO publishes its hourly wind update, 

participants with commercial subscriptions have already acted on higher-frequency private 

forecasts. The public forecast retains marginal information value for solar, particularly close to 



 

69 

gate closure, but for wind it is largely redundant for the informationally active participants who 

drive price discovery. This creates a two-tier market: sophisticated participants trade on 

proprietary data, while smaller participants relying solely on public sources face a systematic 

informational disadvantage, at least for wind-related fundamentals. 

The practical implication is that the value of public data provision lies not primarily in 

giving active traders information they do not already possess. Sophisticated participants will 

always maintain an informational edge through commercial services. Rather, the public data 

ecosystem serves three functions that our results help to quantify. First, it establishes a 

transparent information baseline that enables regulatory monitoring. Our impulse response 

functions, which show no systematic pre-event price drift before REMIT publications, provide 

evidence that the disclosure framework is functioning as intended. Deviations from the 

established response patterns, such as abnormal pre-announcement price movements or 

unusually muted responses to large forecast revisions, could serve as indicators of market 

dysfunction or manipulation for REMA monitoring teams. Second, it provides the minimum 

information set that enables participation by less resourced market participants, even if their 

informational position is weaker than that of proprietary-data-equipped traders. The significance 

of solar and DM in the public data confirms that at least some dimensions of the market can be 

navigated using freely available information. Third, it provides the raw inputs for the commercial 

forecasting layer. The proprietary forecasts from Volue, Meteorologica, and others are built on 

top of TSO and ENTSO-E data; without reliable public fundamentals, the commercial layer 

could not exist. 

For REMA specifically, our results establish empirical baselines for how GB intraday 

prices respond to each category of public information under normal market conditions. We 

document the typical coefficient magnitudes, the speed of adjustment across different horizons, 

and the shape of the impulse response for each data stream. These baselines have operational 

value. If a period of abnormally weak price response to REMIT outages were detected, it could 

indicate reduced participation, degraded data quality in the BMRS feed, or strategic withholding 

of trading activity. If the pre-event impulse response for a specific asset class began showing 

systematic drift before the publication timestamp, it would warrant investigation into potential 

information leakage. The flat pre-event baselines we establish provide the reference against 

which such anomalies can be measured. 

A further implication concerns data publication frequency. Our horizon analysis reveals 

that different data streams serve different functions in the price discovery process depending on 

their timing characteristics. Imbalance prices, which arrive approximately every 30 minutes at a 
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predictable timestamp, produce the fastest price response and the strongest statistical 

significance. Forecast revisions, published hourly, produce a slower and weaker response. 

REMIT messages, which arrive irregularly and require multi-step interpretation, produce the 

slowest adjustment. This ordering suggests that increasing the publication frequency of 

currently hourly data streams, such as the NESO wind and solar forecasts, could improve price 

discovery by providing more frequent and timelier information to the market. If NESO were to 

publish forecasts every 15 or 30 minutes rather than hourly, the gap between the public signal 

and the private proprietary forecasts would narrow, potentially reducing the informational 

disadvantage faced by participants without commercial subscriptions. Whether the cost of more 

frequent forecast computation is justified by the welfare gain from improved price discovery is 

an empirical question that our results can help frame but cannot answer directly. 

5.5 Limitations 

Several limitations of our analysis should be acknowledged. Our regressions assume a 

constant linear marginal effect per MW of forecast revision or outage. In practice, the price 

sensitivity to a given shock depends on the slope of the merit order curve at the prevailing 

operating point: a 500 MW outage during a period when the system is operating on the steep 

portion of the supply stack should produce a larger price response than the same outage during 

a flat, uncongested period (Sensfuß et al., 2008). Kremer et al. (2021) address this with a 

threshold regression that allows coefficients to switch between flat and steep merit order 

regimes, estimated using EPEX's published day-ahead supply curves as a proxy. Hirsch and 

Ziel (2024) compute the slope directly from the anonymous day-ahead bid and offer curves, 

under the assumption that the supply stack does not change significantly between the day-

ahead and intraday timeframes. An alternative approach would use live intraday order book 

snapshots at the moment of each event, estimating the actual depth of liquidity available to 

absorb the shock, though this would need to account for the presence of iceberg orders. We do 

not pursue any of these approaches, as the GB EPEX aggregated day-ahead curves require 

additional processing and validation that falls outside our scope, and we do not have access to 

live order book snapshot data. Incorporating state-dependent price impacts is an important 

avenue for future research and would allow estimation of how the same information shock 

produces different price responses under different system conditions. 

We use NESO's publicly available hourly forecasts rather than the proprietary trading-

grade forecasts used by Kiesel and Paraschiv (2017) and Kremer et al. (2021), who employed a 

unique dataset from EWE TRADING GmbH. This means our wind and solar coefficients 
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measure the residual information content of the public TSO forecast after the market has 

already partially incorporated private signals. Our estimates represent a lower bound on the 

total influence of renewable forecast information on intraday prices. A study using proprietary 

GB forecasts from a commercial provider would likely find stronger, more pervasive, and earlier-

emerging effects, particularly for wind. 

Our analysis covers only the EPEX continuous trading platform. Bilateral OTC trades, 

activity on the N2EX (Nord Pool) platform, and the outcomes of the IDA1 and IDA2 intraday 

auctions are not captured. EPEX continuous trading represents a substantial and growing share 

of GB intraday activity, but omitting other venues means our results reflect price discovery on 

one platform rather than the aggregate market. If informed trading is concentrated on EPEX 

while OTC activity is more flow-driven, our estimates may overstate the efficiency of the 

aggregate market. Conversely, if significant information-driven trading occurs on N2EX or in 

bilateral channels, our estimates may understate the total price response to fundamental 

information. 

The period from 2021 to 2025 coincides with extraordinary volatility in European energy 

markets, driven by the post-COVID recovery, the energy crisis triggered by the Russian invasion 

of Ukraine, and the subsequent normalisation. The coefficient magnitudes we estimate, 

particularly the large REMIT coefficients in 2021-2022, may not generalise to calmer market 

conditions. The declining REMIT coefficient over the sample period already suggests that the 

market's price sensitivity is evolving, and our estimates should be understood as conditional on 

the specific market environment of this period rather than as permanent structural parameters. 

 The LOLP coefficient carries a counterintuitive negative sign in the joint regression with 

DM. As discussed in Section 4.2.2, this reflects the extreme skewness of the LOLP distribution: 

the mean is 0.0002, the variable is effectively zero for over 99% of observations, and it only 

takes non-trivial values during rare scarcity episodes. A linear regression coefficient has no 

reliable marginal interpretation for a variable with this distribution. The derated margin, which is 

continuously distributed and mechanically related to LOLP, captures the economically relevant 

tightness signal. Future work could address this by estimating a non-linear specification, such 

as a threshold model that activates a separate LOLP coefficient only when the variable exceeds 

a critical level, or by using the Reserve Scarcity Price (RSP = LOLP × VoLL) directly as the 

regressor, which would translate the probability into a £/MWh scarcity premium with a more 

interpretable coefficient. 

Section 5.3 draws on Koch and Hirth (2019) and the EU balancing framework to argue 

that increased intraday trading activity reduces balancing costs and benefits consumers. While 
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this argument is supported by our evidence of growing market responsiveness, we do not 

directly estimate the causal effect of intraday trading on balancing volumes or consumer prices 

in the GB market. Establishing this causal link would require a different empirical strategy, 

potentially exploiting exogenous variation in intraday market access or liquidity, and is beyond 

the scope of this thesis. 

6. Conclusion 

This thesis examines the determinants and informational efficiency of intraday electricity 

prices in Great Britain using 70.2 million transactions from the EPEX continuous trading platform 

(2021-2025). Adapting event study methods from financial markets, we measure the price 

response to four categories of publicly available information: NESO wind and solar forecast 

revisions, derated margin and Loss of Load Probability updates, REMIT generation outage 

announcements, and indicative imbalance settlement prices and volumes. All four information 

types significantly affect intraday prices, but the public NESO wind forecast does not reach 

significance in the pooled sample, which we attribute to proprietary forecasts pre-empting the 

public signal. Across all variables, price sensitivity concentrates within the final hour before gate 

closure, confirming that the approaching imbalance settlement amplifies the value of information 

near delivery. Incorporation speed varies by signal type: imbalance prices are absorbed within 

seconds with evidence of overreaction, REMIT outages show persistent underreaction over 10 

minutes, and solar revisions fall between. The market has become measurably more responsive 

over the sample period, coinciding with a tenfold increase in trading activity and consistent with 

growing algorithmic participation. We connect these findings to consumer welfare: following 

Koch and Hirth (2019), more responsive intraday trading reduces residual imbalances and the 

balancing costs recovered from consumers. However, the growing efficiency appears driven by 

well-resourced participants with proprietary data, raising concerns about participation breadth. 

Our results validate GB's public data provision regime, establish empirical baselines for REMIT 

compliance monitoring, and demonstrate what new entrants need to know to participate in GB 

intraday trading. 
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