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Global Energy Markets and Trading

Energy Market Analysis

Spot market refers to the venue where electricity is bought and sold for immediate delivery, typically within
a single operating day. Prices in the spot market are highly responsive to real-time supply-demand
imbalances, making them a core indicator of system stress. For example, a sudden loss of a large generator
can cause a sharp spike in the spot price, signalling the need for ancillary services such as frequency
regulation. Practitioners use spot prices to calibrate short-term forecasts, to trigger demand-response
events, and to assess the profitability of peaking plants. A major challenge in the spot market is volatility;
rapid price swings can erode margins for traders who lack robust risk-management tools.

Forward market is a contractual arrangement in which the price and quantity of electricity are fixed for
delivery at a future date, often weeks, months, or years ahead. Unlike the spot market, forward contracts are
settled at the agreed-upon price regardless of future spot fluctuations, providing a hedge against price risk.
A utility might lock in a forward price for its projected load to stabilise cash flows, while a generator may
lock in a forward price to secure revenue for a new plant under construction. Forward markets can be either
bilateral, negotiated directly between two parties, or organised through exchanges. The difficulty lies in
accurately forecasting long-term demand, fuel costs, and policy changes; mis-estimates can render forward
contracts unprofitable.

Futures contract is a standardized forward agreement traded on a regulated exchange, with specified
contract size, delivery point, and settlement date. Futures are marked-to-market daily, meaning gains and
losses are settled each trading day, which reduces credit risk but requires participants to post margin. For
instance, a wind farm operator may sell futures to lock in a revenue stream, while a retailer purchases
futures to lock in cost of electricity for its customers. The daily margining process can create liquidity
pressures during periods of extreme price movements, challenging participants who must manage cash
flow to meet margin calls.

Option gives the holder the right, but not the obligation, to buy (call) or sell (put) a specified amount of
electricity at a predetermined strike price before or at expiration. Options are useful for hedging asymmetric
risk; a generator facing price uncertainty may buy a put option to protect against a price drop, while a
retailer may buy a call option to cap cost exposure. The premium paid for the option is a sunk cost, and the
challenge is to price options accurately in a market where underlying electricity prices exhibit non-normal
distributions, spikes, and seasonality.

Swap is a bilateral agreement to exchange cash flows based on the difference between a fixed price and a
floating price index, commonly the spot price or a forward curve. Swaps are widely used for hedging
long-term price exposure. A utility might enter a swap to receive a fixed price and pay the floating spot
price, effectively converting variable cost into a predictable expense. Swaps are typically customised,
involving credit and legal risk assessment, and they require robust documentation to mitigate counterparty
risk.

Read online: https://certificates.Isba.org.uk/guides/4006955/energy- London School of Business and Administration - 25 Jun 2026
market-analysis



5, LSBA

LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

Basis describes the price difference between two related contracts, such as the spread between a regional
spot price and a national benchmark. Basis risk arises when the price movement of the hedged exposure
does not perfectly track the hedging instrument. For example, a generator located in a congested zone may
experience a different spot price than the national index; hedging with the national index leaves residual
basis risk. Managing basis risk often involves using location-specific contracts or developing statistical
models to predict basis movements.

Spread is the price differential between two related contracts, such as the calendar spread between a
near-month and a far-month futures contract. Spreads can be used to express expectations about the shape
of the forward curve. If a trader expects forward prices to rise relative to near-term prices, they may buy the
far-month contract and sell the near-month contract, profiting from the widening spread. Spread trading
requires careful monitoring of liquidity and convergence risk, as mis-aligned expectations can lead to losses
when the contracts converge at expiration.

Contango describes a forward curve where longer-dated contracts trade at higher prices than near-term
contracts, reflecting expectations of rising future prices or storage costs. In electricity markets, contango
may indicate anticipated fuel price increases or capacity constraints in the future. Traders may exploit
contango by rolling short-dated positions into longer-dated contracts, earning a roll-yield. However, the
presence of storage constraints and regulatory interventions can distort contango signals, making it a
nuanced indicator.

Backwardation is the opposite of contango; longer-dated contracts trade at lower prices than near-term
contracts, suggesting expectations of falling future prices. In power markets, backwardation often emerges
during periods of high near-term demand, such as summer peaks, when spot prices surge relative to
forward prices. Traders may profit by selling near-term contracts and buying longer-dated contracts,
capturing the narrowing spread as the market normalises. The risk is that unexpected supply shocks can
sustain backwardation longer than anticipated.

Market participant is any entity that engages in buying, selling, or facilitating transactions in the energy
market. Participants include generators, retailers, utilities, traders, brokers, financial institutions, and
regulators. Each participant has distinct objectives: generators aim to maximise revenue, retailers seek to
secure supply at predictable costs, and traders pursue profit from price differentials. Understanding the
motivations and constraints of each participant is essential for analysing market dynamics and designing
effective trading strategies.

Generator is an entity that produces electricity from various sources such as coal, gas, nuclear, hydro, wind,
or solar. Generators sell output in the spot market, forward market, or through long-term power purchase
agreements (PPAs). Capacity, fuel cost, heat rate, and availability determine a generator’s marginal cost,
which in turn influences its position in the merit order. For example, a gas-fired plant with a high heat rate
may be dispatched only when spot prices exceed its variable cost, exposing it to price volatility. Operational
challenges include ramp constraints, maintenance scheduling, and compliance with emissions regulations.

Retailer purchases electricity on behalf of end-use customers, typically residential or commercial, and sells it
at regulated or market-based tariffs. Retailers must balance the need for price certainty with exposure to
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market risk, often employing a mix of long-term PPAs, forward contracts, and spot market purchases. A
retailer may lock in a portion of its demand through a multi-year PPA with a wind farm, while covering
remaining exposure with short-term contracts. Retailers face challenges in forecasting demand, managing
cash flow, and complying with consumer protection regulations.

Utility is a broad term encompassing companies that own, operate, or manage generation, transmission,
and distribution assets. Utilities may be vertically integrated, controlling the entire value chain, or may
operate in a deregulated environment, focusing on specific functions. Utilities are typically subject to
regulatory oversight, which influences tariff structures, investment incentives, and reliability standards. They
must balance profitability with public service obligations, making strategic decisions on capacity expansion,
renewable integration, and demand-side management.

Regulator sets the rules that govern market operation, including pricing mechanisms, reliability standards,
and environmental compliance. Regulatory bodies may be national, such as the Federal Energy Regulatory
Commission (FERC) in the United States, or regional, such as the European Network of Transmission System
Operators for Electricity (ENTSO-E). Regulators influence market outcomes through mechanisms like
capacity markets, congestion pricing, and emissions trading schemes. Understanding regulatory intent and
upcoming policy changes is crucial for accurate market analysis.

Hedging is the practice of reducing exposure to price risk by taking offsetting positions in related contracts.
Hedging can be static, using a single forward contract for a known quantity, or dynamic, adjusting positions
as market conditions evolve. For instance, a solar project developer may hedge expected output by selling
futures contracts, while simultaneously purchasing options to protect against lower spot prices. Effective
hedging requires accurate forecasts of production, demand, and price paths; mis-estimation can lead to
over- or under-hedging, eroding profitability.

Risk management encompasses the identification, measurement, and mitigation of financial and operational
risks in energy trading. Key risk metrics include Value-at-Risk (VaR), stress testing, and scenario analysis.
Traders employ risk limits, margin requirements, and diversification to control exposure. A common
challenge is modelling tail risk, as electricity price distributions exhibit heavy tails due to spikes and extreme
events. Robust risk management frameworks must incorporate both market risk and credit risk from
counterparties.

Price volatility describes the degree of fluctuation in electricity prices over a given time horizon. Volatility is
driven by supply-demand imbalances, fuel price changes, weather patterns, and system constraints. Higher
volatility increases the value of flexible resources such as storage and demand response, while also raising
the cost of hedging. Quantitative measures such as standard deviation, GARCH models, and implied
volatility from options can be used to assess volatility. Managing volatility is a central concern for all market
participants.

Price elasticity measures the responsiveness of demand or supply to price changes. In electricity markets,
demand elasticity is generally low in the short term because consumption is essential and consumers have
limited ability to shift usage. However, elasticity increases with the adoption of demand-response
programmes, smart-metering, and time-of-use tariffs. Understanding elasticity helps regulators design price
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signals that encourage load shifting, and assists traders in forecasting demand responses to price spikes.

Capacity refers to the maximum output that a generation asset can produce over a specified period,
typically expressed in megawatts (MW). Capacity is distinct from energy, which measures the total output
over time (MWh). Capacity markets compensate generators for maintaining available capacity, ensuring
system reliability. For example, a capacity auction may award contracts to generators that commit to be
on-line during peak periods, receiving a capacity payment in addition to energy revenue. Accurate capacity
valuation requires modelling forced outages, maintenance schedules, and derating factors.

Transmission is the high-voltage network that transports electricity from generation sites to distribution
networks or large consumers. Transmission constraints, such as line thermal limits or voltage stability, can
create price differentials between regions. Transmission owners earn revenue through congestion rents,
which arise when the market price differs across constrained interfaces. Participants may purchase
transmission rights to hedge against congestion risk. Planning and operating transmission assets involves
complex power flow analysis and coordination with system operators.

Dispatch is the process by which system operators schedule generation to meet real-time demand while
respecting technical constraints. Dispatch follows the merit order, ranking generators by increasing marginal
cost. In markets with high renewable penetration, dispatch may incorporate forecasted wind and solar
output, leading to variability in the merit order. Understanding dispatch rules is essential for generators to
anticipate revenue and for traders to predict price formation. Challenges include managing ramp rates,
minimum generation levels, and start-up costs.

Ancillary services are supplementary services that support grid reliability, such as frequency regulation,
voltage control, and reserve provision. These services are procured through separate markets and
compensated based on the value they provide to system stability. For instance, a battery storage facility
may offer fast frequency response, earning revenue from ancillary service markets in addition to energy
sales. The valuation of ancillary services depends on system conditions, market design, and the availability
of flexible resources.

Balancing market is a short-term market where system operators procure resources to correct imbalances
between scheduled and actual generation or demand. Participants submit bids to increase or decrease
generation, or to adjust load, and are paid the balancing price, which often reflects the cost of last-minute
resources. The balancing market ensures real-time system equilibrium, and its prices can be highly volatile.
Market participants must be prepared to respond quickly to dispatch instructions to avoid penalties.

Load curve depicts the variation of electricity demand over time, typically on an hourly basis. The shape of

the load curve reflects daily, weekly, and seasonal patterns, as well as the impact of weather and economic
activity. Understanding the load curve is fundamental for forecasting demand, scheduling generation, and

designing demand-response programmes. For example, a peak-shaving strategy targets the highest points
on the load curve to reduce capacity charges.

Merit order is the ranking of generation units by ascending marginal cost, used by system operators to
determine dispatch order. Units with lower marginal cost, such as hydro or nuclear, are dispatched first,
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while higher-cost units, like peaking gas turbines, are reserved for periods of high demand. The merit order
influences market prices because the price of the marginal unit sets the market clearing price. Changes in
fuel prices or the addition of low-cost renewables can shift the merit order, affecting revenue streams.

Fuel mix describes the composition of generation sources in a power system, expressed as percentages of
total capacity or energy produced. The fuel mix impacts emissions, price volatility, and system flexibility. A
system with a high share of intermittent renewables may experience greater price spikes during low-wind
periods, while a system dominated by coal may have more stable but carbon-intensive generation.
Analysing the fuel mix helps participants assess risk, comply with carbon regulations, and identify
investment opportunities.

Renewable integration refers to the process of incorporating variable generation such as wind and solar into
the grid while maintaining reliability. Integration challenges include forecasting uncertainty, ramping
requirements, and transmission constraints. Market mechanisms like capacity markets, ancillary service
remuneration, and flexible generation incentives are employed to support integration. For example, a wind
farm may sell its forecasted output through forward contracts and simultaneously provide frequency
regulation using its turbine control capabilities.

Carbon pricing is a policy tool that assigns a monetary cost to greenhouse-gas emissions, either through a
carbon tax or an emissions trading system (ETS). Carbon pricing influences generation decisions by making
carbon-intensive fuels more expensive relative to low-carbon alternatives. In markets with an ETS,
generators must surrender allowances equal to their emissions, creating a market price for carbon that
fluctuates with supply and demand for allowances. Traders can hedge carbon exposure using futures and
options on allowances, but price volatility and regulatory uncertainty add complexity.

Emissions trading (or cap-and-trade) establishes a limit on total emissions and allocates or auctions
allowances that can be traded. Participants that emit less than their allowance can sell excess permits, while
those exceeding their allocation must purchase additional permits. The allowance price provides a signal for
low-carbon investment. For example, a coal-fired plant may purchase allowances to cover its emissions,
while a solar developer may sell allowances generated through renewable-energy certificates. The challenge
lies in predicting allowance price trajectories and regulatory adjustments.

Market clearing price is the price at which supply equals demand in a given market interval, determined by
the intersection of the aggregated supply curve and demand curve. In electricity markets, the clearing price
is set by the marginal unit dispatched. The clearing price is used for settlement, and it influences revenue
for all participants. Price spikes can occur when the marginal unit has a high variable cost, such as a gas
turbine during a supply shortage. Accurate modelling of the clearing price is essential for profit and loss
(P&L) calculations.

Settlement is the process of calculating and transferring financial obligations between market participants
after trades are executed. Settlement can be physical, involving the actual delivery of electricity, or financial,
where cash flows are exchanged based on price differences. In many markets, physical delivery is handled
by the system operator, while financial settlement occurs through a clearinghouse. Settlement risk arises if a
participant fails to deliver or pay, highlighting the importance of collateral and margin requirements.
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Margin is the collateral posted by market participants to cover potential losses on open positions. Initial
margin is required when a position is opened, while variation margin is adjusted daily based on
mark-to-market gains or losses. Margin requirements help mitigate credit risk in futures and options
markets. Participants must manage liquidity to meet margin calls, especially during periods of high volatility
when margin requirements can increase sharply.

Mark-to-market is the daily valuation of open positions based on current market prices. Gains and losses
are realised each day, affecting the participant’s cash balance and margin requirements. Mark-to-market
ensures that positions remain financially sound and that counterparties are protected against default. The
process is automated in exchange-cleared markets but may be performed manually in over-the-counter
(OTC) arrangements, increasing operational complexity.

Liquidity describes the ease with which assets can be bought or sold without causing a material price
impact. In electricity markets, liquidity varies across products; front-month futures typically exhibit high
liquidity, while longer-dated contracts or niche ancillary services may be thinly traded. Low liquidity can lead
to wide bid-ask spreads, higher transaction costs, and difficulty in executing large orders. Traders monitor
depth of market and order flow to assess liquidity risk.

Market depth is the quantity of buy and sell orders at various price levels around the current market price.
Depth provides insight into the market's capacity to absorb trades without significant price movement. A
deep market with many orders near the mid-price indicates robustness, while shallow depth signals
vulnerability to price shocks. Participants may use depth information to gauge execution risk and to design
order-splitting strategies.

Order book lists all outstanding buy (bid) and sell (ask) orders for a particular contract, organized by price
level. The best bid and best ask define the quoted spread, and the volume at each level shows the market's
willingness to trade. Observing the order book helps traders anticipate price movements, identify large
participants, and detect potential manipulative behaviour. However, in some markets the order book may
be partially hidden, requiring reliance on trade-report data.

Bid/ask spread is the difference between the highest price a buyer is willing to pay (bid) and the lowest
price a seller is willing to accept (ask). A narrow spread indicates high competition and liquidity, while a
wide spread reflects market stress or low participation. The spread is a cost component for traders; each
transaction incurs the spread as an implicit fee. Managing spread risk involves timing trades and using limit
orders to improve execution quality.

Price discovery is the process by which market participants collectively determine the price of a commodity
through trading activity. In electricity markets, price discovery occurs across multiple timeframes—spot,
intraday, and futures—each providing information about supply-demand expectations. Effective price
discovery relies on transparent information flow, active participation, and efficient market design.
Distortions, such as information asymmetry or market power, can impede accurate price formation.

Fundamental analysis examines the underlying physical and economic factors that drive electricity prices,
such as fuel costs, weather forecasts, plant outages, and regulatory changes. Analysts build models that
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incorporate these variables to generate price forecasts. For example, a fundamental model may simulate the
dispatch of generation units based on projected wind speeds and gas prices, outputting an expected spot
price curve. The limitation of fundamental analysis is the uncertainty inherent in forecasting variables, which
can lead to model error.

Technical analysis focuses on historical price and volume data, employing statistical tools and chart patterns
to predict future price movements. Techniques include moving averages, regression channels, and volatility
indicators. While technical analysis is more common in financial markets, it can be applied to electricity price
series, especially for intraday trading where short-term patterns emerge. Critics argue that technical analysis
may overlook the physical constraints that dominate electricity markets.

Forward curve is a graphical representation of forward prices across different delivery periods, illustrating
the term structure of the market. The shape of the forward curve—contango, backwardation, or flat—
provides insight into market expectations about future supply and demand. Traders use the forward curve
to identify arbitrage opportunities, price risk, and to construct hedging strategies. Constructing a reliable
forward curve requires blending data from futures, swaps, and bilateral contracts.

Term structure refers to the relationship between price and time to delivery for a set of contracts. In
electricity markets, the term structure can be influenced by seasonality, fuel price expectations, and
regulatory timelines. For instance, the term structure may steepen in the lead-up to summer when demand
peaks, reflecting higher near-term prices. Understanding term structure dynamics aids in selecting
appropriate hedging horizons.

Price forecast is an estimate of future electricity prices derived from models, expert judgment, or statistical
techniques. Forecasts can be short-term (hours to days), medium-term (weeks to months), or long-term
(years). Accurate forecasts enable participants to optimise procurement, set tariffs, and manage risk.
Forecast errors are measured by metrics such as mean absolute error (MAE) or root mean square error
(RMSE). Challenges include handling extreme events, incorporating renewable variability, and adjusting for
policy shifts.

Scenario analysis explores a range of possible future states by altering key assumptions, such as fuel prices,
demand growth, or policy interventions. Participants develop multiple scenarios—baseline, high-growth,
low-growth—to assess the impact on revenue, costs, and risk metrics. Scenario analysis supports strategic
planning, investment decisions, and regulatory compliance. The difficulty lies in selecting plausible scenarios
and avoiding bias toward a preferred outcome.

Sensitivity analysis examines how changes in a single input variable affect an output metric, holding other
variables constant. For example, a generator may evaluate how a 10 % increase in gas price impacts its profit
margin. Sensitivity analysis helps identify which variables drive risk and where mitigation efforts should
focus. However, it may overlook interactions between variables, which can be captured only through full
scenario modelling.

Arbitrage is the practice of exploiting price differentials between related markets or contracts to secure a
risk-free profit. In electricity markets, arbitrage opportunities may arise between spot and forward markets,

Read online: https://certificates.Isba.org.uk/guides/4006955/energy- London School of Business and Administration - 25 Jun 2026
market-analysis



5, LSBA

LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

between regional price zones, or between the physical and financial settlement of a contract. Successful
arbitrage requires timely execution, sufficient liquidity, and the ability to meet delivery obligations. Market
efficiency tends to eliminate obvious arbitrage, leaving only fleeting or complex opportunities.

Regulatory framework encompasses the laws, rules, and institutional arrangements that govern market
operation, participant behaviour, and system reliability. It includes market design choices such as the
presence of capacity markets, the structure of ancillary service remuneration, and the rules for congestion
management. The regulatory framework shapes incentives for investment, influences price formation, and
determines compliance obligations. Analysts must stay abreast of regulatory developments to anticipate
shifts in market dynamics.

Market design refers to the structural characteristics of a market, including the timing of auctions, the
settlement mechanism, and the allocation of rights. Common designs are uniform-price auctions,
pay-as-bid auctions, and single-side or double-sided auctions. The choice of design affects bidding
behaviour, price volatility, and the likelihood of market power abuse. For instance, a uniform-price auction
can encourage aggressive bidding, potentially leading to higher clearing prices.

Capacity market is a mechanism that compensates generators for maintaining available capacity, separate
from energy payments. Capacity markets are intended to ensure reliability by providing a revenue stream
for resources that may not be fully utilized in the energy market. Participants submit capacity offers, and the
system operator awards contracts based on projected peak demand. The challenge is to set the capacity
price at a level that balances reliability with cost efficiency, avoiding over-compensation.

Reliability is the ability of the power system to meet demand at all times, measured by metrics such as
loss-of-load probability (LOLP) or expected unserved energy (EUE). Reliability is a core objective of system
operators and regulators, influencing market rules, reserve requirements, and capacity procurement.
Maintaining reliability becomes more complex with high shares of intermittent renewables, requiring
flexible resources and advanced forecasting. Participants must understand reliability standards to align their
operations and bidding strategies.

Demand response is a set of programmes that encourage consumers to modify their electricity usage in
response to price signals or reliability events. Demand response can be voluntary, where customers shift
load to off-peak periods, or involuntary, where the system operator curtails load during emergencies.
Participants may monetize demand response by aggregating small loads and offering them as a resource in
the ancillary service market. Challenges include measuring response accurately, ensuring customer
participation, and integrating response with market operations.

Peak shaving involves reducing electricity consumption during periods of high demand to lower peak load
and avoid capacity charges. Industrial facilities may implement peak shaving by shifting production
schedules, using on-site generation, or deploying storage. By lowering the peak, participants can reduce
exposure to high spot prices and capacity market payments. Effective peak shaving requires accurate
identification of peak periods and coordination with market signals.

Load following is the capability of a resource to adjust its output to track changes in system load
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throughout the day. Load-following resources, such as combined-cycle gas plants or battery storage,
provide flexibility to accommodate variable renewable generation. Their revenue often comes from the
difference between high and low price periods, captured through intra-day trading or ancillary service
payments. The operational challenge is to respond quickly and efficiently while respecting ramp limits and
minimum run times.

Ramp rate defines the maximum speed at which a generator can increase or decrease its output, typically
expressed in MW per minute. Ramp rate constraints affect a plant’s ability to provide load-following and
reserve services. For example, a coal plant may have a slow ramp rate, limiting its participation in
fast-response markets, while a battery can ramp at several hundred MW per minute. Understanding ramp
rates is essential for scheduling, reliability analysis, and valuation of flexible resources.

Curtailment occurs when a generator, often a renewable plant, is instructed to reduce output because the
system cannot accommodate additional generation due to transmission constraints or oversupply. Curtailed
energy results in lost revenue for the generator, and may trigger compensation mechanisms in some
markets. Strategies to mitigate curtailment include locating generation near demand centres, investing in
transmission upgrades, or participating in ancillary service markets that value flexibility. Modelling
curtailment risk is crucial for project finance.

Interconnection describes the physical link between two power systems or market regions, allowing
electricity to flow across borders. Interconnection capacity can be used to import cheaper electricity, export
surplus generation, or provide balancing services. The value of interconnection depends on price
differentials, transmission constraints, and market rules. For investors, interconnection projects can unlock
new revenue streams but involve complex regulatory approvals and coordination.

Congestion arises when transmission capacity is insufficient to accommodate the desired flow of electricity,
leading to price differences between locations. Congestion is resolved through market mechanisms such as
congestion pricing, where the cost of using a congested line is reflected in locational marginal prices
(LMPs). Participants may hedge congestion risk by purchasing transmission rights or by strategically
locating generation. Accurately modelling congestion is challenging due to the dynamic nature of network
flows and the influence of weather.

Transmission rights are financial instruments that grant the holder the right to use a specified amount of
transmission capacity at a predetermined price. Rights can be used to hedge against congestion costs,
ensuring that a participant can deliver electricity without incurring unexpected charges. In some markets,
rights are auctioned, while in others they are allocated on a first-come-first-served basis. Managing
transmission rights requires monitoring network conditions and understanding the underlying market rules.

Wheeling refers to the transmission of electricity from a generator in one control area to a load in another,
through the transmission network of a third area. Wheeling charges compensate the transmission owner for
the use of its network. Participants may wheel electricity to exploit price differentials, but must account for
wheeling fees, congestion, and regulatory compliance. Accurate calculation of wheeling costs is essential for
profitability analysis.
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Locational marginal price (LMP) is the price of electricity at a specific node, reflecting the marginal cost of
serving an additional megawatt at that location, including generation cost, transmission losses, and
congestion. LMPs provide granular price signals that guide investment and operation decisions. For
example, an LMP in a congested area may be significantly higher than the system-wide average,
encouraging new generation or demand response locally. Calculating LMPs involves solving an optimal
power flow problem, which can be computationally intensive.

Zonal pricing aggregates nodes into larger zones, assigning a single price per zone rather than per node.
Zonal pricing simplifies market operation but can mask intra-zone congestion, leading to inefficiencies.
Some markets adopt a hybrid approach, using zonal pricing for most transactions and LMPs for congested
nodes. Understanding the distinction between zonal and nodal pricing is vital for participants when
selecting contracts and assessing price risk.

Market coupling is a mechanism that coordinates the dispatch of electricity across multiple market regions,
aiming to maximise overall welfare while respecting transmission constraints. Coupling can be done
through simultaneous auctions or through price-based coordination. The result is a more integrated market
with reduced price differentials and improved utilisation of interconnections. Implementing market coupling
requires harmonised rules, data exchange, and robust IT platforms.

Cross-border trade involves the exchange of electricity between different sovereign or regulatory
jurisdictions. Cross-border trade can enhance security of supply, promote competition, and facilitate
renewable integration. However, it introduces additional layers of regulation, such as differing capacity
allocation mechanisms, tariffs, and market designs. Traders must navigate multiple regulatory regimes,
currency risk, and potential political factors that could affect trade flows.

Balancing authority is the entity responsible for maintaining real-time balance between generation and load
within a defined area. The authority issues dispatch instructions, procures ancillary services, and enforces
penalties for deviations. In the United States, independent system operators (ISOs) and regional
transmission organizations (RTOs) serve as balancing authorities. Their actions directly influence spot prices
and market participants’ exposure to imbalance charges.

Frequency regulation is an ancillary service that maintains system frequency within acceptable limits,
typically by adjusting generation output or load in response to small imbalances. Resources providing
frequency regulation are compensated based on their speed and accuracy. Battery storage and
fast-responding gas turbines are common providers. The value of frequency regulation has increased with
higher renewable penetration, as variability creates more frequent deviations.

Spinning reserve is the amount of online generation capacity that can increase output quickly (usually
within 10 minutes) to cover sudden outages. Spinning reserve is a key reliability resource, procured through
dedicated markets. Participants offering spinning reserve must keep units synchronized with the grid, which
may involve opportunity costs. Accurate estimation of spinning reserve requirements is essential for system
operators to avoid blackouts.

Non-spinning reserve provides additional capacity that can be brought online within a short timeframe
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(typically 30 minutes) but does not need to be synchronized. This reserve can come from fast-startup
generators, demand-response programmes, or stored energy. Non-spinning reserve offers flexibility and
often lower costs than spinning reserve, but requires coordination to ensure rapid activation.

Black start capability allows a generator to restart without external power, essential for restoring the grid
after a widespread outage. Black-start units are typically hydro turbines or specialized gas turbines.
Operators may contract black-start services and pay a premium for the reliability they provide. The technical
complexity of black-start procedures and the need for regular testing add to operational costs.

Speculator is a market participant who seeks profit from price movements rather than from physical delivery
of electricity. Speculators provide liquidity and aid price discovery but can also increase volatility if their
positions are large relative to the market. They often use futures, options, and swaps to express views on
price direction, spread, or volatility. Regulatory oversight may limit speculative positions to prevent market
manipulation.

Hedger engages in transactions to offset exposure to price risk associated with physical positions. For
example, a wind farm hedges future production by selling forward contracts, while a retailer hedges future
demand by buying forwards. Hedging reduces earnings volatility but may limit upside potential if market
prices move favorably. Effective hedging requires aligning contract quantities and timings with the
underlying exposure.

Market maker is a participant that continuously provides bid and ask quotes, facilitating trade execution and
enhancing liquidity. Market makers may earn profits from the spread, rebate structures, or inventory
management. In thinly traded markets, market makers play a critical role in preventing price gaps. However,
market makers must manage inventory risk, especially when price volatility is high.

Broker acts as an intermediary, matching buyers and sellers and providing market information. Brokers may
offer advisory services, execution platforms, and access to multiple exchanges. They earn commissions or
fees for their services. Brokers help participants navigate complex market structures, but must maintain
compliance with regulatory standards and avoid conflicts of interest.

Exchange is a regulated platform where standardized contracts (futures, options) are traded. Exchanges
provide transparent price formation, clearing services, and enforce margin requirements. Examples include
the Chicago Mercantile Exchange (CME) for energy futures and the European Energy Exchange (EEX) for
power contracts. Exchanges enhance market confidence but impose strict contract specifications that may
limit flexibility.

Over-the-counter (OTC) trading occurs directly between parties without the use of a central exchange. OTC

contracts can be customised to meet specific volume, delivery point, or settlement terms. While OTC offers

flexibility, it also introduces higher credit risk, requiring collateral agreements and credit assessments. Many
participants use OTC markets for bespoke hedges that cannot be accommodated on exchanges.

Clearinghouse is a central counterparty that stands between buyers and sellers in exchange-traded markets,
guaranteeing settlement and managing default risk. The clearinghouse collects margin, performs
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mark-to-market, and may intervene in extreme market conditions. Its role is vital for maintaining market
stability. Participants must adhere to the clearinghouse’s risk management policies, which can affect capital
requirements.

Settlement system processes the financial transactions resulting from trades, calculating net positions,
applying prices, and transferring funds between participants. Settlement may be cash-based or physical,
depending on contract specifications. Accurate settlement is essential for trust in the market; errors can lead
to disputes, legal action, or regulatory penalties.

Credit risk is the possibility that a counterparty will fail to meet its contractual obligations. In electricity
markets, credit risk is mitigated through margin requirements, collateral, and the use of clearinghouses.
Participants assess counterparties’ creditworthiness, often using ratings or internal risk models. High credit
risk can increase transaction costs, as counterparties may demand higher collateral.

Counterparty risk is a subset of credit risk focusing on the specific exposure to a single trading partner.
Managing counterparty risk involves diversifying counterparties, setting exposure limits, and conducting
regular credit reviews. In OTC markets, contracts may include credit support annexes (CSAs) that define
collateral arrangements to protect against default.

Default risk is the risk that a participant cannot honour its obligations due to insolvency or operational
failure. System operators may have mechanisms such as default penalties, loss-share arrangements, or
guarantee funds to absorb the impact of a default. Understanding default risk is crucial for participants
when determining the pricing of risk-adjusted contracts.

Margin call occurs when the variation margin requirement exceeds the participant’s existing collateral,
prompting the clearinghouse to request additional funds. Margin calls are common during periods of high
price volatility, as positions can quickly move into loss. Failure to meet a margin call can result in position
liquidation, further market disruption. Participants need robust liquidity management to handle frequent
margin calls.

Collateral is assets pledged to secure a financial obligation, often in the form of cash, government securities,
or letters of credit. Collateral reduces credit risk and is used to satisfy margin requirements, CSAs, and
guarantee obligations. Effective collateral management balances the need for security with the desire to
minimise the opportunity cost of idle assets.

Liquidity risk arises when a participant cannot quickly convert assets to cash without significant loss in value,
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