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Global Energy Markets and Trading

Risk Management

Risk Management in the context of global energy markets and trading is a multidisciplinary discipline that
combines finance, economics, engineering, and regulatory knowledge to protect firms from adverse
outcomes while enabling them to capture opportunities. The vocabulary of this field is extensive, and a clear
understanding of each term is essential for analysts, traders, risk officers, and senior managers. The
following exposition defines the principal terms, illustrates their practical use, and highlights common
challenges that arise in real-world applications.

Market Risk is the risk of loss arising from movements in market variables such as commodity prices,
exchange rates, interest rates, and equity indices. In energy trading, the most prominent market risk drivers
are spot and forward prices of oil, natural gas, coal, and electricity. For example, a trader who purchases a
forward contract for 1 million MMBtu of natural gas at $3.00 per MMBtu faces market risk if the spot price at
delivery rises to $4.20 per MMBtu, generating a profit, but also if the spot price falls to $2.20 per MMBtu,
leading to a loss. Effective market-risk management therefore requires measurement, monitoring, and
mitigation tools that can capture price volatility and directional exposure.

Price Volatility refers to the degree of variation in a commodity’s price over time. Volatility is often
quantified using statistical measures such as standard deviation or more sophisticated models like GARCH
(Generalized Autoregressive Conditional Heteroskedasticity). High volatility environments increase the
potential for both large gains and large losses, making risk limits and capital allocation more critical. For
instance, the West Texas Intermediate (WTI) crude oil market can experience daily price swings of more than
5% during geopolitical crises, whereas a more stable market such as refined gasoline in a regulated region
may see daily changes of less than 1%.

Credit Risk is the risk that a counter-party will fail to meet its contractual obligations. In over-the-counter
(OTC) energy derivatives, the likelihood of default is a central concern because trades are typically bilateral
and settlement occurs after the contract matures. Credit risk assessment involves evaluating the
counter-party’s credit rating, financial statements, and exposure concentration. A common mitigation
technique is the use of a Credit Support Annex (CSA), which outlines collateral requirements and margin
calls to reduce potential loss. For example, a natural gas swap with a utility company may require the utility
to post daily variation margin equal to the mark-to-market value of the swap, thereby limiting the exposure
if the utility’s financial condition deteriorates.

Liquidity Risk arises when a firm cannot quickly unwind a position without causing an adverse price impact.
Energy markets vary widely in liquidity. Major crude oil futures on the New York Mercantile Exchange
(NYMEX) are highly liquid, while niche contracts such as liquefied natural gas (LNG) cargoes in emerging
regions may be thinly traded. A trader holding a large position in a thinly traded LNG forward may be
forced to accept a significant discount to market price when trying to exit, resulting in a loss even if the
underlying price has not moved. Managing liquidity risk involves monitoring market depth, bid-ask spreads,
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and the size of open positions relative to average daily volumes.

Operational Risk encompasses failures of internal processes, systems, people, or external events that can
cause loss. In energy trading, operational risk may manifest as erroneous trade entry, system outages that
prevent timely margin posting, or cyber-attacks that compromise confidential data. A notable example is a
mis-keyed trade where a trader intended to sell 10000 MMBtu of gas at $2.50 per MMBtu but entered
$25.00 per MMBLtu, creating a massive exposure that would have been realized if not caught by an
automated risk control system. Robust controls, segregation of duties, and regular audits are essential
components of operational-risk mitigation.

Regulatory Risk is the risk that changes in laws, regulations, or supervisory expectations will affect a firm’s
profitability or business model. Energy markets are subject to a layered regulatory framework:
commodity-specific regulations, financial market oversight, environmental statutes, and cross-border trade
agreements. For instance, the introduction of the European Union Emissions Trading System (EU ETS)
created a new market for carbon allowances, altering the cost structure of coal-fired generators and
prompting traders to develop new hedging strategies for carbon price risk. Firms must stay abreast of
regulatory developments, maintain compliance programs, and often engage in policy advocacy to shape
favorable outcomes.

Sovereign Risk captures the risk that a government will interfere with contractual performance through
actions such as expropriation, sanctions, or currency controls. Energy projects in emerging markets are
especially exposed to sovereign risk. A pipeline operator negotiating a long-term supply contract in a
country with a history of nationalization may request political-risk insurance or include contractual clauses
that allow for termination or renegotiation under specific conditions. Understanding sovereign risk requires
analysis of political stability, legal enforceability, and macro-economic indicators.

Geopolitical Risk is closely related to sovereign risk but focuses on broader geopolitical events that can
affect energy supply chains, such as wars, sanctions, and diplomatic disputes. The 2022 conflict in Eastern
Europe, for example, disrupted natural gas flows from Russia to Europe, causing a sharp spike in gas prices
and a surge in demand for alternative supplies. Traders monitor geopolitical risk through news feeds,
intelligence services, and scenario analysis to anticipate price shocks and adjust positions accordingly.

Weather Risk is a specific type of physical risk that impacts both supply and demand for energy
commodities. Seasonal temperature variations influence heating and cooling demand, while extreme
weather events can damage production facilities or disrupt transportation. A utility that forecasts a colder-
than-expected winter may face higher natural gas demand, prompting it to procure additional gas through
spot market purchases at elevated prices. Weather derivatives, such as heating-degree-day (HDD) options,
provide a financial tool to hedge against such uncertainties.

Supply Risk refers to the possibility that the production side of the energy value chain will be insufficient to
meet contractual commitments. Supply risk can stem from upstream equipment failures, labor strikes, or
resource depletion. For example, a refinery may experience an unplanned shutdown of a critical crude
distillation unit, reducing its ability to process crude oil and fulfill downstream product supply contracts.
Traders mitigate supply risk by diversifying sources, maintaining strategic inventories, and employing
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flexible contracts that allow for substitution of equivalent commodities.

Demand Risk is the counterpart to supply risk, focusing on the uncertainty of end-user consumption.
Demand risk is especially pronounced in electricity markets, where load forecasts must align with
generation dispatch. A sudden shift in industrial activity, perhaps due to a recession, can lower electricity
demand, causing oversupply and price declines. Demand-risk management may involve demand-response
programs, where customers reduce consumption in exchange for compensation, thereby providing a hedge
against price volatility.

Transportation Risk encompasses the hazards associated with moving energy commodities from production
sites to consumption points. Risks include pipeline ruptures, tanker spills, rail accidents, and congestion at
ports. For liquefied natural gas, the availability of LNG carriers and the scheduling of loading and unloading
slots can create bottlenecks that affect delivery timing and cost. Transportation risk is often mitigated
through contractual clauses that allocate responsibility for delays, the use of insurance policies, and the
development of redundant logistics routes.

Storage Risk arises from the capacity, quality, and cost of storing commodities. In oil markets, strategic
petroleum reserves provide a buffer against supply disruptions, but the cost of maintaining large
inventories can be significant. For natural gas, underground storage facilities are subject to injection and
withdrawal limits, which can constrain a trader’s ability to respond to price movements. Storage risk is
managed by optimizing inventory levels, employing seasonal storage strategies, and negotiating flexible
storage contracts.

Basis Risk is the risk that the price relationship between two correlated instruments diverges, undermining a
hedge. In energy markets, basis risk commonly appears when a trader hedges a physical position with a
financial contract that does not perfectly match the underlying commodity’s grade, location, or delivery
period. For instance, a producer of West Texas crude may hedge with NYMEX WTI futures, yet the actual
crude sold at the wellhead may be of a slightly different quality, creating a basis differential. Effective
basis-risk management requires careful selection of hedge instruments, monitoring of basis spreads, and,
when necessary, the use of basis swaps to align exposures.

Cross-Commodity Risk captures the interdependence between different energy commodities. The price of
natural gas, for example, is often linked to the price of oil because many gas contracts are indexed to oil
prices. A change in oil price can therefore affect gas pricing and the profitability of gas-related trades.
Cross-commodity risk is measured through correlation analysis and managed by constructing diversified
portfolios that balance exposures across multiple commodities.

Correlation quantifies the statistical relationship between two variables. In risk management, correlation
matrices are used to understand how price moves in one market may affect another. Positive correlation
indicates that prices tend to move in the same direction, while negative correlation suggests opposite
moves. For example, the price of coal and electricity in a region with coal-fired power plants may exhibit a
strong positive correlation. Accurately estimating correlation is vital for portfolio risk aggregation and for
calculating metrics such as Value at Risk.
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Value at Risk (VaR) is a widely used statistical measure that estimates the maximum loss a portfolio could
experience over a given time horizon at a specified confidence level. A 1-day 99% VaR of $10 million means
that, under normal market conditions, there is a 1% chance that the portfolio will lose more than $10 million
in a single day. VaR can be calculated using historical simulation, variance-covariance, or Monte-Carlo
methods. While VaR provides a concise risk figure, it has limitations, such as the inability to capture tail risk
beyond the confidence threshold.

Conditional Value at Risk (CVaR) or Expected Shortfall addresses one of VaR's shortcomings by measuring
the average loss that exceeds the VaR threshold. Using the previous example, the CVaR would represent the
average loss in the worst 1% of outcomes. CVaR is considered a more coherent risk measure because it
satisfies properties such as sub-additivity, making it useful for risk-adjusted performance assessment and
for regulatory capital calculations.

Stress Testing involves evaluating a portfolio’s performance under extreme but plausible scenarios. Stress
tests can be scenario-based, where specific market moves are imposed (e.g., a 30% drop in oil price), or
reverse-stress tests, where the conditions that would cause a breach of risk limits are identified. In the
energy sector, stress testing often incorporates geopolitical shocks, supply disruptions, and extreme
weather events. The results help firms understand vulnerability, set appropriate capital buffers, and develop
contingency plans.

Scenario Analysis is similar to stress testing but focuses on a range of possible future states rather than a
single extreme outcome. Analysts construct multiple scenarios—such as a rapid transition to renewable
energy, a prolonged recession, or a major regulatory change—and assess the impact on cash flows,
exposure, and profitability. Scenario analysis supports strategic decision-making, such as whether to invest
in new LNG infrastructure or to diversify into renewable power generation.

Sensitivity Analysis measures how a small change in a single input variable (e.g., a 1% shift in natural gas
price) affects the value of a position or portfolio. Sensitivities are often expressed as Greeks for derivative
contracts: delta (price sensitivity), gamma (convexity), vega (volatility sensitivity), theta (time decay), and rho
(interest-rate sensitivity). For a gas swap, the delta would indicate the change in the swap’s value for a
one-unit change in the gas price, while vega would capture the impact of a change in implied volatility of
the underlying gas futures.

Greeks are essential for managing the risk of options and other nonlinear instruments. Delta indicates
directional exposure, gamma measures the curvature of the price-exposure relationship, vega reflects
exposure to volatility, theta captures the effect of time decay, and rho measures sensitivity to interest-rate
movements. Traders monitor Greeks in real time to adjust hedges and to ensure that the portfolio’s risk
profile remains within prescribed limits. For example, a large positive vega exposure in a portfolio of natural
gas options may prompt the trader to sell additional options to reduce volatility risk.

Mark-to-Market (MTM) is the practice of valuing positions at current market prices to reflect real-time
exposure. MTM values are used for daily margin calculations, profit-and-loss reporting, and risk-limit
monitoring. In volatile energy markets, MTM can fluctuate significantly, leading to margin calls and liquidity
pressure. Accurate MTM requires reliable market data, appropriate pricing models, and timely data
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processing.

Mark-to-Model (MTM-model) is employed when market quotes are unavailable or unreliable, such as for
bespoke OTC contracts. The model uses theoretical pricing techniques, often based on Black-Scholes,
Monte Carlo simulation, or proprietary algorithms, to estimate fair value. While necessary, mark-to-model
introduces model risk because the valuation depends on assumptions about volatility, correlation, and other
parameters. Firms mitigate model risk by validating models, conducting back-testing, and maintaining
independent model risk teams.

Risk Limits are quantitative thresholds set by senior management or risk committees to control exposure.
Limits may be defined for individual traders, desks, or the entire firm and can cover metrics such as VaR,
position size, concentration, and liquidity. Breaching a limit triggers escalation procedures, including
mandatory trade unwinding, additional collateral posting, or disciplinary action. Effective limit management
requires clear governance, real-time monitoring, and transparent reporting.

Risk Appetite is the amount and type of risk an organization is willing to assume in pursuit of its strategic
objectives. It is articulated by the board and senior executives and translated into risk-limit structures,
capital allocation, and performance incentives. For a global energy trading house, risk appetite may be
higher for commodities with strong market depth and lower for emerging-market assets with higher
political risk. Aligning risk appetite with business strategy ensures that risk-taking is purposeful and
consistent.

Risk Tolerance is a more granular concept describing the acceptable deviation from risk-appetite targets. It
defines the variance that managers can tolerate before corrective action is required. For example, a firm
may set a VaR tolerance of +10% around the target VaR. If the actual VaR deviates beyond this band, risk
managers must investigate the drivers and implement remedial measures.

Risk Governance refers to the structures, policies, and processes that oversee risk management activities. A
typical governance framework includes a board-level risk committee, a chief risk officer (CRO), and
functional risk units. Governance ensures accountability, establishes clear reporting lines, and embeds risk
considerations into strategic decisions. In energy trading, governance also addresses compliance with
market-conduct regulations, such as position-limit reporting and market-manipulation surveillance.

Risk Identification is the first step in the risk-management lifecycle, involving the systematic discovery of
potential threats. Techniques include checklists, brainstorming sessions, historical loss analysis, and external
data review. In the energy sector, identification must consider commodity-specific factors (e.g., reservoir
depletion), operational factors (e.g., plant downtime), and macro-economic influences (e.g., exchange-rate
movements).

Risk Assessment evaluates the likelihood and impact of identified risks. Quantitative assessment uses
statistical models, while qualitative assessment may involve expert judgment. For example, assessing the
probability of a counter-party default may combine credit-rating transition matrices with exposure data,
whereas assessing the impact of a severe hurricane may involve scenario modeling of production loss and
price spikes.
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Risk Mitigation comprises actions taken to reduce either the probability or the impact of a risk. Mitigation
strategies include diversification, hedging, insurance, contract structuring, and operational improvements. In
practice, a gas producer may mitigate price risk by entering into a series of forward contracts that lock in a
floor price, thereby reducing exposure to downward price moves while preserving upside potential.

Risk Transfer involves shifting risk to another party, typically through insurance or derivative contracts.
Insurance is commonly used for physical-asset risks such as pipeline damage, while derivatives are
employed to transfer market risk. A classic example is a power-generation company purchasing a swap that
pays the floating market price of electricity and receives a fixed price, thereby transferring the variability of
spot prices to the swap counterpart.

Insurance in the energy context covers property, casualty, business interruption, and environmental liability.
For offshore oil platforms, policies may include hull and machinery coverage, while for LNG terminals,
environmental liability insurance protects against spills. Insurers evaluate risk through actuarial models and
may impose risk-management requirements on the insured, such as safety-system upgrades or
loss-prevention programs.

Hedging is a core risk-mitigation technique that involves taking an offsetting position to reduce exposure to
price movements. Hedging can be physical, where a producer stores or sells the commodity in the spot
market, or financial, where derivatives such as futures, options, and swaps are used. A refinery may hedge its
crude-oil input cost by locking in a forward price, while simultaneously hedging its product prices through
futures contracts on gasoline and diesel. Effective hedging requires matching the hedge's tenor, volume,
and commodity characteristics to the underlying exposure.

Physical Hedging uses the actual commodity to offset risk. For example, a natural-gas producer may store
gas in underground caverns during periods of low demand and withdraw it when prices rise, thereby
achieving a natural hedge against price volatility. Physical hedging is constrained by storage capacity,
transportation logistics, and regulatory constraints.

Financial Hedging employs market-traded or OTC derivatives. Futures contracts provide a linear payoff and
are standardized, facilitating liquidity and transparent pricing. Options give the right, but not the obligation,
to transact at a predetermined price, offering asymmetric risk profiles. Swaps enable the exchange of cash
flows based on different price indices, such as swapping a floating gas price for a fixed price. Each
instrument has distinct risk-return characteristics and operational considerations.

Delta Hedging is a dynamic hedging technique used primarily with options. The trader adjusts the
underlying position to keep the overall delta of the portfolio near zero, thereby neutralizing first-order price
risk. In practice, delta hedging requires frequent rebalancing because delta changes as the underlying price
moves (gamma effect). While delta hedging reduces directional exposure, it introduces transaction costs
and gamma risk, which must be managed carefully.

Basis Swaps are contracts that exchange the price of a commodity at one location for the price at another
location, thereby managing basis risk. An oil producer in the Gulf of Mexico might enter a basis swap to
exchange the price of West Texas Intermediate (WTI) for the price of Brent crude, aligning the hedge with
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the pricing of its downstream contracts that are priced on Brent. Basis swaps are valuable when the
underlying physical commodity and the hedging instrument are not perfectly matched.

Cross-Currency Risk emerges when cash flows are denominated in different currencies. Energy traders often
transact in USD, EUR, JPY, or local currencies, exposing them to exchange-rate fluctuations. Currency swaps,
forwards, and options are used to lock in exchange rates and protect profit margins. For instance, a Brazilian
oil exporter receiving payments in USD may enter a forward contract to sell USD and buy Brazilian real,
thereby fixing its local-currency revenue.

Margin is the collateral required to cover potential losses on derivative positions. In exchange-traded
futures, the exchange sets initial margin (the amount required to open a position) and variation margin (the
daily settlement of gains and losses). In OTC markets, margin requirements are negotiated in the CSA and
may include thresholds, minimum transfer amounts, and frequency of margin calls. Adequate margin
management is crucial to avoid forced liquidations and to maintain market confidence.

Initial Margin is collected at the inception of a trade to cover potential future exposure over a defined
risk-period, typically 10 days for cleared contracts. It is calculated based on the volatility of the underlying
commodity and the size of the position. A high-volatility commodity like crude oil will require a larger initial
margin than a less volatile commodity such as refined gasoline.

Variation Margin reflects the daily changes in the market value of a position. If a trader’s position gains
value, the counter-party receives a variation-margin credit; if it loses value, the trader must post additional
collateral. Variation margin ensures that the credit exposure remains limited to the current mark-to-market
value. Timely processing of variation margin is essential for liquidity management.

Collateral Management involves the selection, valuation, and administration of assets pledged to secure
obligations. Collateral can be cash, government securities, or high-quality corporate bonds. Effective
collateral management reduces credit exposure, optimizes funding costs, and meets regulatory
requirements such as the Basel lll liquidity coverage ratio. In energy trading, collateral disputes can arise
over the eligibility of certain assets, making clear documentation and agreement essential.

Netting is a legal arrangement that allows multiple offsetting obligations between two parties to be
consolidated into a single net payment. Netting reduces the number of settlements, lowers operational risk,
and decreases the amount of collateral required. In a portfolio of swaps between a trader and a
counter-party, netting can result in a single net cash flow rather than many individual payments, simplifying
risk monitoring.

Clearing House is an intermediary that stands between counterparties in exchange-traded derivatives,
guaranteeing performance and managing default risk. The clearing house collects margin, maintains a
default fund, and can enforce liquidation of distressed positions. In the energy sector, clearing has grown
for standardized contracts such as crude-oil futures, enhancing market transparency and reducing bilateral
credit risk.

Exchange-Traded vs OTC distinguishes between contracts that are standardized and cleared through an
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exchange versus bespoke contracts negotiated directly between parties. Exchange-traded instruments
benefit from higher liquidity, transparent pricing, and lower counter-party risk, while OTC contracts offer
flexibility in terms of contract size, tenor, and commodity specifications. Traders must balance the trade-off
between flexibility and risk when choosing the appropriate market.

Credit Default Swaps (CDS) are contracts that transfer the credit risk of a reference entity. In the energy
sector, a CDS on a major oil producer can be used to hedge against the possibility of default on its debt
obligations. The buyer of the CDS pays a periodic premium and receives a payoff if the reference entity
experiences a credit event. CDS spreads provide market-based measures of credit risk and can be
incorporated into risk-adjusted pricing models.

Credit Risk Mitigation includes techniques such as netting, collateral, guarantees, and insurance. A common
approach is to require a counter-party to post daily variation margin, thereby reducing the exposure to the
current mark-to-market value. In addition, firms may secure a third-party guarantee or purchase credit

insurance to cover potential losses. Effective mitigation reduces the probability of large, unexpected losses.

Model Risk arises when the mathematical models used for pricing, risk measurement, or decision support
are flawed, mis-specified, or based on incorrect assumptions. In energy markets, model risk can stem from
inaccurate volatility estimates, inappropriate correlation assumptions, or simplifications that ignore physical
constraints such as pipeline capacity. Model validation, back-testing, and independent review are essential
controls to manage model risk.

Regulatory Capital is the amount of capital that regulators require firms to hold against risk exposures. In
the United States, the Commodity Futures Trading Commission (CFTC) and the Federal Reserve set capital
standards for broker-dealers, while the European Union’s Markets in Financial Instruments Directive (MiFID
[l) imposes capital requirements based on the Internal Model Approach (IMA) and the Standardized
Approach. Capital requirements are often tied to VaR or stress-test outcomes, influencing the amount of
trading that can be undertaken.

Liquidity Coverage Ratio (LCR) is a Basel lll metric that measures a bank’s ability to meet short-term liquidity
needs. Energy trading firms, especially those with banking licenses, must maintain a stock of high-quality
liquid assets to cover net cash outflows over a 30-day stress period. The LCR influences the composition of
collateral, the use of short-term financing, and the overall risk appetite.

Capital Adequacy Ratio (CAR) assesses a firm's capital relative to its risk-weighted assets. While traditionally
applied to banks, many large energy-trading houses adopt similar metrics to gauge financial resilience. CAR
calculations incorporate market risk, credit risk, operational risk, and other risk categories, providing a
comprehensive view of capital sufficiency.

Risk-Adjusted Return on Capital (RAROC) evaluates the profitability of a business line after accounting for
the risk taken. RAROC is calculated by dividing the risk-adjusted earnings by the economic capital allocated
to the activity. In energy trading, a desk that generates high gross profits may have a low RAROC if it also
incurs large VaR or capital charges, prompting senior management to reallocate resources to
higher-efficiency strategies.
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Economic Capital is the amount of capital that a firm estimates it needs to absorb losses at a desired
confidence level, often derived from internal models rather than regulatory formulas. Economic-capital
calculations consider the full distribution of potential losses, including tail events, and are used for
performance measurement, risk-limit setting, and strategic planning.

Performance Attribution dissects the sources of profit and loss, separating market movements, hedging
effectiveness, and operational factors. Attribution analysis helps traders understand whether returns are
driven by skillful risk-taking or by favorable market conditions. For example, a trader’s profit may be
attributed 60 % to market exposure, 30 % to successful hedging, and 10 % to operational efficiencies.

Risk-Based Pricing incorporates risk metrics into the pricing of contracts. In energy trading, a dealer may

add a risk premium to the forward price of natural gas to compensate for credit risk, volatility, and capital
costs. The risk premium can be derived from VaR calculations, credit spreads, and funding rates, ensuring
that the price reflects the true economic cost of taking the position.

Back-Testing validates a model by comparing its predictions with historical outcomes. For VaR models,
back-testing involves counting the number of exceedances—days when actual loss exceeds VaR—over a
test period. Statistical tests such as the Kupiec test assess whether the exceedance frequency aligns with the
confidence level. Consistent back-testing failures indicate model misspecification and trigger model review.

Scenario Generation creates a set of plausible future states for use in stress testing and Monte-Carlo
simulations. In energy markets, scenario generation may incorporate stochastic processes for commodity
prices, interest rates, and exchange rates, as well as discrete events such as plant outages or regulatory
changes. High-quality scenarios require realistic assumptions about volatility, mean reversion, and jump
behavior.

Monte-Carlo Simulation is a numerical technique that generates a large number of random paths for risk
factors to estimate the distribution of portfolio outcomes. Monte-Carlo methods are particularly useful for
pricing complex derivatives with path-dependent features, such as swing options on natural gas. By
simulating thousands of price paths, the model can estimate expected payoff, variance, and risk measures
such as VaR.

Swap Spread is the difference between the fixed rate of a swap and the yield of a comparable government
bond. Swap spreads reflect credit risk, liquidity, and supply-demand dynamics in the swap market. In energy
trading, swap spreads are monitored to gauge market conditions; a widening spread may signal increased
counter-party risk or reduced liquidity, prompting adjustments to hedging strategies.

Forward Curve displays the market's expectation of future commodity prices across different delivery dates.
The shape of the forward curve—contango or backwardation—provides insight into market sentiment and
storage economics. In a contango market, future prices exceed spot prices, encouraging storage and
arbitrage; in backwardation, spot prices are higher, often reflecting tight supply conditions. Traders use
forward curves to select appropriate hedge maturities and to design calendar-spread strategies.

Basis Spread is the difference between the price of a commodity in one location and the price in another
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location, adjusted for transportation costs. Basis spreads are crucial for physical traders who must transport
product from the production site to the market. A widening basis spread can erode profit margins, while a

narrowing spread may improve profitability. Basis risk management often involves contracting basis swaps

or using location-specific futures contracts.

Cross-Commaodity Spread involves taking opposite positions in related commodities to capture relative
price movements. An example is the “crack spread,” which measures the profitability of refining crude oil
into gasoline and diesel. Traders can hedge the crack spread by simultaneously holding a long position in
crude oil futures and short positions in gasoline and diesel futures, thereby isolating the margin component
of refining.

Spread Option is an option whose payoff depends on the difference between two underlying prices. In
energy markets, a spread option might give the holder the right to receive the price difference between
Brent crude and WTI crude. Spread options are valuable for exploiting relative price movements and for
managing basis risk. Pricing spread options often requires joint modeling of the two underlying price
processes, including their correlation.

Volatility Surface depicts implied volatility across a range of strikes and maturities for a given commodity.
The surface captures the market's view of future price uncertainty and is used to price options accurately. In
energy markets, volatility surfaces can be highly skewed due to supply constraints, seasonal demand, and
market illiquidity. Traders calibrate models to the observed surface to ensure consistent pricing and risk
measurement.

Gamma measures the rate of change of delta with respect to the underlying price. A high gamma indicates
that delta will change rapidly as the price moves, increasing the difficulty of maintaining a delta-neutral
hedge. For options that are near the money, gamma is highest, requiring frequent rebalancing. In practice,
traders monitor aggregated gamma exposure across the portfolio to manage the operational burden of
hedging.

Vega quantifies sensitivity to changes in implied volatility. Positions with high vega exposure, such as long
straddles, gain value when volatility rises and lose value when volatility falls. Energy markets often
experience volatility spikes during supply-disruption events, making vega management a key component of
risk control. Traders may hedge vega by taking offsetting positions in volatility swaps or by diversifying
across contracts with differing vega profiles.

Theta captures the effect of time decay on option value. As expiration approaches, the time value of an
option erodes, reducing its price if all other factors remain constant. Theta is negative for long-option
positions, meaning that holding an option incurs a cost over time. In the energy sector, where options may
have long maturities (e.g., 5-year swing options), theta can be a substantial factor in profitability.

Rho measures sensitivity to interest-rate changes. While interest-rate risk is often secondary in commodity
pricing, it can be material for long-dated contracts that involve discounting cash flows. For example, a
10-year natural-gas supply contract with fixed payments will be affected by shifts in the risk-free rate,
influencing the present value of future cash flows. Rho exposure is typically managed through interest-rate
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swaps or by aligning contract terms with prevailing rate structures.

Liquidity-Adjusted VaR (L-VaR) enhances traditional VaR by incorporating the cost of liquidating positions
under stressed market conditions. L-VaR adds a liquidity premium that reflects the expected price impact of
selling a position quickly. In thinly traded markets, L-VaR can be substantially higher than standard VaR,
signaling the need for tighter limits or additional capital. Calculating L-VaR requires estimates of market
depth and price impact functions.

Risk-Weighted Assets (RWA) are assets weighted by their risk characteristics for regulatory capital
calculations. In energy trading, market risk exposures are converted into risk-weighted amounts using
factors derived from VaR or standardized approaches. RWA provide a common basis for comparing capital
requirements across different business lines, ensuring that capital is allocated proportionally to the
underlying risk.

Margin-Period-of-Risk (MPOR) defines the time horizon over which potential exposure is calculated for
margin purposes. For cleared contracts, the MPOR is typically set by the clearing house (e.g., 10 days). For
bilateral OTC contracts, the MPOR is negotiated and may be longer, reflecting the credit terms of the CSA. A
longer MPOR generally leads to higher margin requirements because of increased exposure uncertainty.

Credit Valuation Adjustment (CVA) quantifies the market value of counter-party credit risk embedded in
derivative contracts. CVA is calculated as the expected loss due to counter-party default, discounted to
present value. In energy trading, CVA can be significant for long-dated swaps with counterparties that have
lower credit ratings. Firms incorporate CVA into pricing to ensure that the compensation received covers the
credit risk taken.

Debit Valuation Adjustment (DVA) is the counterpart to CVA, representing the benefit a firm receives from
its own credit risk. If a firm's credit quality deteriorates, the market value of its liabilities may decline,
creating a DVA gain. While DVA can improve reported earnings, it also reflects increased default risk, and
regulators typically require firms to disclose DVA separately.

Funding Valuation Adjustment (FVA) captures the cost of funding uncollateralized positions. When a
derivative is not fully margined, the firm must fund the exposure, incurring a cost that is reflected in FVA.
Energy traders often negotiate collateral terms to minimize FVA, as funding costs can erode profitability,
especially in high-volatility markets where margin requirements fluctuate.

Liquidity Valuation Adjustment (LVA) accounts for the cost of illiquidity in pricing derivatives. LVA is similar
to L-VaR but focuses on the price impact of executing a transaction rather than on capital requirements. In
markets with sparse order books, the LVA component can be material, prompting traders to favor more
liquid contracts or to accept wider spreads as compensation for illiquidity.

Risk Appetite Framework aligns the organization's strategic objectives with its willingness to assume risk.
The framework defines risk-tolerance bands, capital allocation policies, and performance metrics. In a global
energy-trading firm, the risk-appetite framework may differentiate between core commodities (e.g., crude
oil) and emerging assets (e.g., renewable-energy certificates), assigning higher risk budgets to the former
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while imposing stricter limits on the latter.

Risk Dashboard is a visual tool that aggregates key risk indicators (KRIs) for senior management. Typical
KRIs include VaR, stress-test results, limit utilizations, liquidity metrics, and credit exposures. Dashboards
provide real-time insight, enabling rapid decision-making and escalation when thresholds are breached.
Effective dashboards are tailored to the audience, presenting high-level trends for executives and detailed
data for risk analysts.

Key Risk Indicator (KRI) is a metric that signals changes in risk exposure. Examples include the ratio of open
positions to market volume, the number of margin calls pending, or the concentration of exposure to a
single counter-party. Monitoring KRIs helps
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