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Global Energy Markets and Trading

Trading Operations

Auction Market

Related terms: spot market, clearinghouse, bid-ask spread

An auction market is a trading venue where buyers and sellers submit competitive bids and offers, and
transactions are executed at prices that clear the market. In energy trading, auctions are commonly used for
electricity and gas capacity procurement, such as day-ahead and intra-day markets. Participants submit
quantities and prices, and the market operator matches orders to determine the market-clearing price.
Practical application: A utility company bids to purchase 500 MW of electricity for the next day, while a
generation firm offers 500 MW at a specific price; the auction determines the settlement price.

Challenges: Forecasting demand accurately, managing price volatility, and ensuring sufficient liquidity to
avoid price spikes.

Basis Risk

Related terms: hedge ratio, price differential, contract mismatch

Basis risk arises when a hedging instrument does not move perfectly in line with the underlying exposure,
leading to residual price exposure. In global energy markets, basis risk often occurs when the physical
delivery point differs from the financial contract point, or when the commodity grade differs.

Practical application: A trader hedges crude oil exposure with a Brent futures contract, but the physical oil is
West Texas Intermediate (WTI); the price spread between Brent and WTI creates basis risk.

Challenges: Monitoring basis movements, selecting appropriate proxy contracts, and managing the cost of
additional hedges.

Bid-Ask Spread

Related terms: liquidity, market depth, transaction cost

The 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). It reflects market liquidity and transaction costs. Narrow spreads
indicate a deep, liquid market, while wide spreads suggest thin trading and higher execution costs.
Practical application: In a liquid LNG spot market, the spread may be a few dollars per MMBtu, whereas in a
thinly traded regional power market it can be tens of dollars.

Challenges: Managing execution risk, especially for large orders that can move the market, and accounting
for spread costs in profit-and-loss calculations.

Clearinghouse

Related terms: central counterparty, margin, settlement

A clearinghouse acts as the central counterparty (CCP) to all trades, guaranteeing performance and
managing risk through margin collection and default procedures. In energy trading, clearinghouses reduce
bilateral credit risk and ensure timely settlement of contracts such as futures, options, and swaps.

Practical application: After a trader executes a natural gas futures contract on an exchange, the
clearinghouse becomes the buyer to the seller and the seller to the buyer, collecting initial and variation
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margins.
Challenges: Managing margin requirements during periods of high volatility, and ensuring sufficient capital
to cover extreme market moves.

Contango

Related terms: forward curve, backwardation, storage cost

Contango describes a market condition where futures prices are higher than the spot price, typically
reflecting costs of carry such as storage, financing, and insurance. In energy markets, contango often
appears in oil and natural gas when supply exceeds demand.

Practical application: An oil trader purchases spot crude and sells a six-month futures contract; if the market
is in contango, the futures price exceeds the spot price, providing a potential carry profit.

Challenges: Accurately estimating carry costs, managing rollover risk, and dealing with potential price
convergence at contract expiration.

Correlation

Related terms: portfolio diversification, risk metrics, statistical analysis

Correlation measures the degree to which two variables move together. In trading operations,
understanding the correlation between different energy assets (e.g., crude oil and natural gas) helps in
constructing diversified hedging strategies and assessing portfolio risk.

Practical application: A trader may hedge a coal-derived power generation exposure with natural-gas
contracts if the two fuels exhibit a high positive correlation under certain market regimes.

Challenges: Correlations can change over time, especially during extreme events, requiring dynamic
monitoring and model adjustments.

Cross-Commodity Basis

Related terms: basis risk, substitution, price differential

Cross-commodity basis refers to the price difference between two related but distinct commodities, such as
the spread between crude oil and refined products, or between natural gas and electricity. Traders exploit
these spreads for arbitrage or risk-mitigation purposes.

Practical application: A refinery may lock in the price of crude oil and simultaneously hedge the price of
gasoline, managing the crack spread risk.

Challenges: Accounting for transportation constraints, regulatory differences, and differing supply-demand
dynamics that can widen or compress the basis.

Delivery Point

Related terms: hub, location risk, logistics

The delivery point is the physical location where the commodity must be delivered under a contract. In gas
trading, common delivery points include virtual hubs like the NBP (National Balancing Point) or physical
entry points such as the Henry Hub.

Practical application: A trader sells a gas futures contract with delivery at the Henry Hub; the physical gas
must be supplied to that location at contract settlement.

Challenges: Managing transportation bottlenecks, pipeline capacity constraints, and geographic price
differentials.
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Derivative

Related terms: futures, options, swaps

A derivative is a financial instrument whose value derives from an underlying asset, such as crude oil, natural
gas, electricity, or emissions allowances. Derivatives are used for hedging, speculation, and arbitrage.
Practical application: An electricity generator uses a swap to lock in a fixed price for future production,
mitigating exposure to spot price volatility.

Challenges: Valuation complexity, counterparty credit risk, and regulatory compliance.

Electricity Forward Curve

Related terms: term structure, forward price, market expectations

The electricity forward curve plots the prices of contracts for future delivery across different maturities. It
reflects market expectations of supply, demand, seasonality, and regulatory influences.

Practical application: A utility assesses the forward curve to decide whether to lock in generation contracts
for the summer peak.

Challenges: Incorporating weather forecasts, fuel price changes, and transmission constraints into curve
modeling.

Emission Allowance

Related terms: cap-and-trade, carbon credit, compliance market

Emission allowances are tradable permits that grant the holder the right to emit a specified quantity of
greenhouse gases, typically one metric ton of CO, equivalent. They are central to cap-and-trade schemes
such as the EU ETS.

Practical application: A power plant that reduces its emissions can sell surplus allowances in the compliance
market.

Challenges: Regulatory uncertainty, price volatility, and the need for accurate emissions monitoring.

Exchange-Traded Product (ETP)

Related terms: ETF, ETN, liquidity

ETPs are securities that track the performance of an underlying commodity, index, or basket of assets and
are listed on exchanges. In energy markets, ETPs provide retail investors exposure to oil, natural gas, or
renewable energy indices.

Practical application: An investor purchases an oil-linked ETF to gain exposure without handling physical
barrels.

Challenges: Tracking error, management fees, and the impact of contango or backwardation on the
product’s performance.

Forward Contract

Related terms: OTC, settlement, price fixing

A forward contract is a customized, over-the-counter (OTC) agreement to buy or sell a commodity at a
predetermined price on a specific future date. Unlike futures, forwards are not standardized and are settled
bilaterally.

Practical application: An airline enters a forward contract to purchase jet fuel at a fixed price for the next six
months, securing its cost base.
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Challenges: Counterparty credit risk, lack of daily marking-to-market, and the need for collateral
management.

Fuel Mix Optimization

Related terms: dispatch, marginal cost, generation portfolio

Fuel mix optimization involves determining the most cost-effective combination of generation resources
(coal, gas, renewables, etc.) to meet demand while respecting operational constraints and emissions limits.
Practical application: A grid operator runs a dispatch algorithm that prioritizes low-cost gas plants during
peak demand while integrating intermittent wind generation.

Challenges: Forecasting renewable output, managing ramp rates, and complying with emissions caps.

Future Contract

Related terms: standardized, exchange-traded, margin

A futures contract is a standardized, exchange-traded agreement to buy or sell a specific quantity of a
commodity at a set price on a future date. Futures are marked to market daily, and participants post initial
and variation margins.

Practical application: A trader uses crude oil futures to hedge exposure to price swings in the physical oil
market.

Challenges: Maintaining margin during volatile periods, roll-over risk, and convergence of futures to spot
prices at expiry.

Gas-to-Power Ratio (GPR)

Related terms: heat rate, conversion efficiency, fuel substitution

The gas-to-power ratio expresses the amount of natural gas required to generate a unit of electricity, often
measured in MMBtu/MWh. It reflects plant efficiency and is used to compare the economics of gas-fired
generation versus other fuels.

Practical application: An analyst evaluates whether to dispatch a gas turbine or a coal plant based on the
prevailing GPR and fuel prices.

Challenges: Accounting for variable heat rates, maintenance outages, and regulatory incentives for
low-carbon generation.

Hedging Ratio

Related terms: delta, exposure, optimal hedge

The hedging ratio quantifies the proportion of an exposure that should be hedged to minimize risk. It is
often derived from statistical measures such as the regression coefficient between the spot and futures
price series.

Practical application: A trader determines that a 0.8 hedge ratio on natural gas futures best reduces the
variance of the underlying physical position.

Challenges: Estimating the ratio accurately in changing market regimes and adjusting it as volatility evolves.

Inter-Connector
Related terms: cross-border trade, capacity allocation, transmission rights
An inter-connector is a physical pipeline or transmission line that links two separate electricity or gas
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markets, enabling cross-border trade. Capacity on inter-connectors is allocated through auctions or
nominations.

Practical application: A gas trader secures capacity on a pipeline linking the UK to continental Europe to
arbitrage price differentials.

Challenges: Congestion management, regulatory approvals, and coordinating schedules across jurisdictions.

Liquidity Provider

Related terms: market maker, spread, order book

Liquidity providers, often called market makers, continuously post bid and ask quotes, ensuring that other
participants can trade without large price impact. In energy markets, banks and specialist firms act as
liquidity providers.

Practical application: A broker offers two-way quotes for a natural gas futures contract, enabling clients to
execute trades quickly.

Challenges: Maintaining profitability in thin markets, managing inventory risk, and complying with
best-execution regulations.

Mark-to-Market

Related terms: valuation, daily settlement, margin call

Mark-to-market is the process of revaluing positions to current market prices at the end of each trading
day, determining profit or loss and the amount of variation margin required.

Practical application: At the close of the trading day, a trader’s open futures positions are marked to the
settlement price, and any shortfall is covered by a margin call.

Challenges: Handling extreme price moves that can generate large margin calls and ensuring sufficient
liquidity to meet them.

Market Coupling

Related terms: price integration, cross-border flow, congestion management

Market coupling integrates separate regional electricity markets into a single, more efficient market by
allowing cross-border flows based on price differentials, while respecting transmission constraints.
Practical application: The European Union implements market coupling to harmonize prices between
Germany and France, reducing price spikes.

Challenges: Aligning market rules, handling loop flows, and coordinating system operators.

Mid-Curve Options

Related terms: strip options, swing options, volatility

Mid-curve options are options whose underlying is a forward contract maturing at a later date than the
option’s expiry. They provide exposure to the shape of the forward curve and are used to hedge timing risk.
Practical application: A trader buys a mid-curve option on a six-month natural gas forward to protect
against adverse price movements before the final delivery month.

Challenges: Valuing the option requires modeling the forward curve dynamics and volatility term structure.

Natural Gas Basis
Related terms: price differential, hub, transportation cost
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Natural gas basis is the price difference between two delivery points or between a physical gas price and a
benchmark futures price. It reflects regional supply-demand balances, pipeline constraints, and storage
levels.

Practical application: A trader monitors the basis between the Henry Hub and the Chicago Citygate to
identify arbitrage opportunities.

Challenges: Rapid basis swings due to pipeline outages, weather events, or regulatory changes.

Option Premium

Related terms: time value, intrinsic value, pricing

The option premium is the price paid by the buyer to obtain the right, but not the obligation, to buy (call) or
sell (put) a commodity at a predetermined strike price. It consists of intrinsic value and time value.

Practical application: An electricity consumer purchases a call option on power to cap its exposure to price
spikes during a hot summer; the premium reflects expected volatility and time to expiry.

Challenges: Accurately estimating volatility, managing the cost of premiums, and deciding when to exercise
versus let the option expire.

Physical Settlement

Related terms: cash-settlement, delivery obligation, logistics

Physical settlement requires the actual delivery of the commodity at the contract’s expiration, as opposed to
cash-settlement, which merely exchanges the price difference. Many energy futures allow the choice of
settlement method.

Practical application: A gas supplier holds a futures contract that mandates physical delivery at the Henry
Hub; at expiry, the supplier must deliver the contracted volume of gas.

Challenges: Coordinating logistics, ensuring sufficient inventory, and dealing with delivery point constraints.

Power Purchase Agreement (PPA)

Related terms: off-take contract, renewable energy, price floor

A PPA is a long-term contract between an electricity generator and a buyer (often a utility or corporate) to
purchase a defined amount of power at a pre-agreed price. PPAs are essential for financing renewable
projects.

Practical application: A solar developer signs a 20-year PPA with a corporation to supply 100 MW of clean
electricity at a fixed price, securing financing.

Challenges: Managing counterparty risk, forecasting generation output, and incorporating regulatory
changes.

Pricing Kernel

Related terms: risk-neutral measure, stochastic discount factor, forward price

The pricing kernel is a function that links the real-world probability distribution of future cash flows to their
risk-adjusted present value. In energy markets, it is used to derive forward prices from expected spot price
dynamics.

Practical application: Modelers use a pricing kernel to convert simulated spot price paths into forward
curves for valuation of derivatives.

Challenges: Selecting an appropriate functional form, calibrating to market data, and handling
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non-linearities.

Ramp Rate

Related terms: flexibility, start-up cost, dispatch

Ramp rate measures how quickly a generation unit can increase or decrease its output, expressed in MW
per minute. It is a critical parameter for system operators managing variability from renewables.

Practical application: A gas turbine with a 20 MW/min ramp rate can quickly respond to sudden demand
spikes, providing ancillary services.

Challenges: Accounting for technical limits, wear-and-tear costs, and regulatory requirements for fast
response.

Regulatory Arbitrage

Related terms: policy mismatch, jurisdictional differences, tax incentives

Regulatory arbitrage occurs when traders exploit differences in rules, taxes, or subsidies across jurisdictions
to achieve a profit. In global energy markets, this may involve shifting production or trade flows to benefit
from favorable carbon pricing or renewable incentives.

Practical application: A company moves its LNG trading operations to a jurisdiction with lower carbon taxes,
reducing overall costs.

Challenges: Monitoring evolving regulations, managing compliance risk, and anticipating policy shifts that
could erode arbitrage opportunities.

Risk-Adjusted Return

Related terms: Sharpe ratio, VaR, performance measurement

Risk-adjusted return evaluates the profitability of a trading strategy after accounting for the risk taken.
Common metrics include the Sharpe ratio (excess return per unit of volatility) and risk-adjusted return on
capital (RAROC).

Practical application: A trader compares two strategies—one with a 10 % return and 5 % volatility versus
another with a 12 % return and 10 % volatility—using the Sharpe ratio to decide which offers better
risk-adjusted performance.

Challenges: Selecting appropriate risk measures, dealing with non-normal return distributions, and aligning
metrics with firm objectives.

Swap Spread

Related terms: interest rate swap, credit spread, basis

Swap spread is the difference between the yield of a government bond and the swap rate of the same
maturity, reflecting credit risk and liquidity. In energy trading, swap spreads influence the cost of financing
commodity swaps.

Practical application: A trader evaluates the cost of entering a natural gas price swap by considering the
prevailing swap spread to determine the effective financing rate.

Challenges: Tracking spread movements, especially during market stress, and incorporating them into
pricing models.

Term Structure
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Related terms: forward curve, maturity ladder, expectations

Term structure describes how prices of contracts vary with maturity, forming a curve that reflects market
expectations of future supply, demand, and risk. In energy markets, term structures can be upward-sloping
(contango) or downward-sloping (backwardation).

Practical application: Analysts study the term structure of oil futures to infer market sentiment about future
production cuts.

Challenges: Capturing seasonality, incorporating stochastic volatility, and adjusting for roll-over effects.

Transmission Rights

Related terms: capacity allocation, congestion, auction

Transmission rights grant the holder the ability to transport electricity or gas across a network for a defined
period. Rights can be allocated through auctions, market-based mechanisms, or regulated allocations.
Practical application: A trader purchases firm transmission rights on a key pipeline to guarantee delivery of
natural gas to a downstream market.

Challenges: Managing congestion, pricing rights accurately, and dealing with regulatory changes that affect
entitlement.

Volatility Surface

Related terms: implied volatility, strike, maturity

A volatility surface maps implied volatility across different strike prices and maturities for options on a
commodity. It captures the market's view of future price variability and is essential for pricing exotic
derivatives.

Practical application: A quant calibrates a stochastic volatility model to the natural gas volatility surface to
price swing options.

Challenges: Ensuring data quality, handling sparse data at extreme strikes, and updating the surface as
market conditions evolve.

Weather Derivative

Related terms: temperature index, HDD, CDD

Weather derivatives are financial contracts whose payoff is linked to a weather index, such as Heating
Degree Days (HDD) or Cooling Degree Days (CDD). Energy firms use them to hedge exposure to
weather-driven demand fluctuations.

Practical application: A utility purchases an HDD call option to offset higher natural gas consumption during
an unusually cold winter.

Challenges: Modeling weather patterns, selecting appropriate indices, and dealing with limited liquidity in
some regions.

Yield Curve

Related terms: interest rates, discount factor, term premium

The yield curve plots the yields of bonds with equal credit quality but differing maturities. In energy finance,
the yield curve is used to discount cash flows and to price long-dated contracts such as PPAs.

Practical application: An analyst discounts future cash flows from a wind farm using the current risk-free
yield curve to determine net present value.
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Challenges: Accounting for credit spreads, adjusting for market expectations of rate changes, and
reconciling with commodity-specific risk premiums.

Zero-Cost Collar

Related terms: cap-floor, option spread, risk management

A zero-cost collar is a hedging strategy that combines a long put and a short call (or vice versa) with strike
prices chosen so that the premiums offset, resulting in no net upfront cost. It limits both upside and
downside price exposure.

Practical application: A retailer enters a zero-cost collar on electricity to protect against price spikes while
capping upside gains, achieving a bounded price range without paying premium.

Challenges: Selecting appropriate strike levels, managing opportunity cost if market moves favorably, and
monitoring the collar's effectiveness over time.
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