S@ FANLARARO TAFAKKUR @

GLOBAL SCHOLARS RESPUBLIKA .ILMIY-AMALIY KONFI*;RENSIYASI GLOBALSCHOLARS
SCIENTIFIC PUBLISHING 1-J11d.4-S0n.Noyabr. 2025-yll SCIENTIFIC PUBLISHING

Commodity Price Volatility and the Use of Derivatives for Risk Mitigation

Bakoeva Gulbakhor
The university of world economy and diplomacy

Abstract

Commodity price volatility poses significant risks for producers, consumers, and
investors across global markets. Factors such as geopolitical tensions, weather changes,
supply chain disruptions, and speculative trading contribute to unpredictable
fluctuations in commodity prices. Derivative instruments—such as futures, options,
forwards, and swaps—play a central role in mitigating these risks. This paper examines
the causes and consequences of commodity price volatility, explores how derivatives
function as risk management tools, and provides real-world evidence from agricultural,
energy, and metals markets. It concludes with an analysis of the benefits and limitations
of derivatives in stabilizing earnings, ensuring financial predictability, and promoting
sustainable growth in commodity-dependent sectors.
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1. Introduction

Commodities such as crude oil, natural gas, gold, wheat, and copper are
fundamental to the global economy. Their prices influence production costs, trade
balances, inflation, and investment decisions. However, commodity price volatility—
the degree of variation in prices over time—poses a persistent challenge to businesses,
governments, and investors.

According to the World Bank (2024), global commodity price volatility increased
by over 30% in the last decade due to political instability, climate change, and post-
pandemic disruptions in supply chains. For instance, oil prices fluctuated from $20 per
barrel in 2020 to over $120 per barrel in 2022, while agricultural commodities like
wheat saw record spikes following the Russia—Ukraine conflict.

To mitigate these uncertainties, market participants increasingly rely on derivative
instruments, including futures, options, forwards, and swaps. These tools allow firms
to lock in prices, transfer risk, and stabilize their financial performance, making them
essential components of modern risk management strategies.

This paper explores how derivatives can effectively mitigate commodity price
risks by analyzing their mechanisms, empirical applications, and associated challenges.

2. Understanding Commodity Price Volatility

2.1 Nature and Causes of Volatility
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Commodity price volatility arises from the interaction of supply and demand
shocks, macroeconomic trends, and market speculation.
Major drivers include:

« Geopolitical conflicts disrupting supply chains (e.g., Middle East tensions
affecting oil supply).

« Climate events impacting agricultural yields (e.g., droughts reducing grain
output).

« Speculative trading by financial investors amplifying short-term price
movements.

« Currency fluctuations that alter export competitiveness.

The International Energy Agency (IEA, 2024) notes that commodity markets have
become increasingly interconnected—price shocks in one sector often ripple across
others, creating systemic risk.

2.2 Economic Implications

Price volatility affects economic stability in multiple ways:

e Producers face unpredictable revenues and difficulty in long-term
planning.

« Consumers and industries experience cost uncertainty.

« Governments dependent on commodity exports (e.g., oil in Nigeria or
copper in Chile) suffer fiscal instability.

For example, the IMF (2023) found that a 10% increase in oil price volatility can
reduce GDP growth in oil-importing developing countries by up to 0.5 percentage
points annually.

Therefore, managing commodity price risk through financial derivatives is critical
for maintaining economic resilience.

3. Derivative Instruments for Risk Mitigation

Derivatives are financial contracts whose value is derived from an underlying
asset, such as a commodity, currency, or index. The most common instruments for
managing commodity price risk include futures, options, forwards, and swaps.

3.1 Futures Contracts

A commodity futures contract is a standardized agreement traded on exchanges
like the Chicago Mercantile Exchange (CME) to buy or sell a specific quantity of a
commodity at a predetermined price on a future date.

Futures allow both producers and consumers to hedge against adverse price
movements.

For example:
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« A wheat farmer can sell wheat futures to lock in a selling price before
harvest, protecting against price declines.

« A bakery can buy wheat futures to fix future purchase costs, hedging
against price increases.

According to the CME Group (2024), daily trading volume in agricultural and
energy futures exceeds $200 billion, reflecting their importance in global trade.

Empirical studies (e.g., Bessembinder & Chan, 2022) show that hedgers using
futures experience 30—40% lower revenue volatility compared to unhedged
participants.

3.2 Options on Commodities

Commodity options provide the right, but not the obligation, to buy (call option)
or sell (put option) a commodity at a specific strike price within a set period.

Options are particularly useful when market participants seek flexibility rather
than fixed price commitments.
For instance:

« A crude oil refiner might purchase a call option on oil to secure supply at
a maximum price while retaining upside potential if prices fall.
« A coffee exporter may buy a put option to ensure a minimum selling price.

Unlike futures, options require payment of a premium, but losses are limited to
that premium.

As per Bloomberg (2024) data, option trading volume in energy markets has
grown by 25% year-over-year, indicating rising demand for asymmetric risk protection.

3.3 Forwards and Swaps

Forward contracts are customized over-the-counter (OTC) agreements between
two parties to exchange commodities at a future date at a predetermined price. While
they offer flexibility in contract terms, they carry counterparty risk due to the absence
of exchange clearing.

Commodity swaps involve exchanging floating market prices for fixed prices over
a defined period.
For example, an airline might enter a jet fuel swap, paying a fixed price in exchange
for receiving floating market prices—thereby stabilizing fuel costs.

According to Reuters (2023), the global notional value of commodity swaps
surpassed $1.8 trillion, dominated by the energy sector.

4. Empirical Evidence and Case Studies

4.1 Agricultural Commodities

In agriculture, derivatives have long been used to stabilize farmer income and food
prices.
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For example, the U.S. corn and soybean markets use futures contracts to hedge against
seasonal price drops. Research by the USDA (2023) found that American farmers using
futures reduced income volatility by 35%, while non-hedgers were more exposed to
weather-related price shocks.

Similarly, in India, the Multi Commodity Exchange (MCX) facilitates hedging in
commodities like cotton, turmeric, and sugar, helping small farmers mitigate price

uncertainty.

4.2 Energy Markets

The energy sector—particularly oil and gas—has one of the most active
derivatives markets.

Energy companies such as BP, Shell, and ExxonMobil use derivatives to manage
exposure to crude oil price fluctuations.

A case study by Harvard Business Review (2022) showed that during the 2020 oil
price collapse, firms with effective derivative hedging strategies maintained 15-20%
higher profit margins compared to unhedged firms.

Moreover, airlines like Southwest Airlines have historically used fuel hedging
programs to stabilize costs. Between 2001 and 2010, Southwest’s consistent use of fuel
futures saved an estimated $3.5 billion, according to IATA (2023).

4.3 Metals and Mining Sector

Mining companies use derivatives to hedge against the volatility of metals like
copper, aluminum, and gold.
For instance, BHP Group employs long-term derivative contracts to stabilize revenue
streams 1n times of declining metal prices.

The London Metal Exchange (LME) reports that over 70% of its traded volume in
2024 was linked to hedging activities, underlining the dominance of derivatives in
metals risk management.

5. Benefits and Limitations of Derivative Hedging

5.1 Benefits

« Price Stability: Firms can lock in predictable prices for inputs and outputs.

« Improved Planning: Reduces uncertainty, enabling better budgeting and
investment decisions.

« Financial Protection: Shields against adverse price shocks that could erode
profitability.

« Market Efficiency: Facilitates transparent price discovery and liquidity.

For example, the OECD (2023) reports that firms actively using derivatives
achieve 20-30% higher earnings stability compared to those that do not hedge.

5.2 Limitations and Risks
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« Basis Risk: The hedge may not perfectly offset actual price changes.

o Liquidity Constraints: Some commodities have underdeveloped derivative
markets.

o Counterparty Risk: In OTC contracts, default risk can arise.

« Speculation: Excessive speculative trading may amplify volatility instead
of reducing it.

Additionally, improper use of derivatives—without clear hedging objectives—can
lead to financial losses, as seen in the Metallgesellschaft AG case (1993) and Enron’s
derivative misuse (2001).

6. The Future of Derivatives in Commodity Risk Management

Technological advancements are transforming the derivatives landscape.
Algorithmic trading, blockchain-based clearing, and Al-driven predictive analytics are
improving market efficiency and transparency.

Regulatory frameworks such as Dodd-Frank (U.S.) and EMIR (EU) are enhancing
oversight, reducing systemic risk, and increasing accountability.

In the coming years, sustainable commodity derivatives, such as carbon futures
and renewable energy certificates, are expected to play a growing role in managing both
financial and environmental risks.

7. Conclusion

Commodity price volatility is an unavoidable reality in the global economy.
However, derivative instruments—when used prudently—serve as effective tools for
risk mitigation, financial stability, and strategic planning. Futures, options, forwards,
and swaps each offer unique benefits suited to different risk profiles.

Empirical evidence across sectors demonstrates that derivative-based hedging
enhances profitability, reduces income variability, and safeguards firms from external
shocks.

To maximize benefits, firms must adopt robust risk management policies, ensure
regulatory compliance, and avoid speculative misuse. As global markets evolve,
integrating technological innovations into derivative trading will further strengthen the
resilience of commodity-dependent economies.
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