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cross elasticity of supply explained simply. This fundamental economic concept, often
encountered in microeconomics, helps us understand how the supply of one good responds
to changes in the price of another. It's a crucial tool for businesses and policymakers alike,
offering insights into production decisions, market dynamics, and the interconnectedness of
industries. We'll delve into what cross elasticity of supply is, why it matters, how it's
calculated, and explore various scenarios where it plays a significant role. By the end of this
article, you'll have a clear and comprehensive grasp of this important economic principle.
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What is Cross Elasticity of Supply?

Cross elasticity of supply, often abbreviated as CES, is an economic measure that quantifies
the responsiveness of the quantity supplied of one good to a change in the price of another
related good. Think of it as a way to gauge how much producers of product A will adjust
their output when the price of product B shifts. This relationship is particularly interesting
when goods are either substitutes or complements in production, meaning they can be
produced using similar resources or require resources that make producing one difficult
when the other is prioritized.

Understanding this concept is vital because it sheds light on how changes in one market
can ripple through to others. For instance, if the price of corn rises significantly, how might
that affect the supply of soybeans? CES helps us answer such questions by providing a
quantifiable answer. It goes beyond simply observing that two goods are related and
instead measures the degree of that relationship from a supply perspective. This is distinct
from cross elasticity of demand, which focuses on consumer behavior.

The Formula for Cross Elasticity of Supply

To get a handle on cross elasticity of supply, we need a clear formula. The formula is



designed to capture the percentage change in the quantity supplied of one good in relation
to the percentage change in the price of another good. It’s a ratio that tells us the story of
this interconnected supply response. The general formula looks like this:

CES = (% Change in Quantity Supplied of Good A) / (% Change in Price of Good B)

To break this down further, we can express the percentage changes using their respective
formulas. The percentage change in quantity supplied is calculated as: [(New Quantity
Supplied - Original Quantity Supplied) / Original Quantity Supplied] 100. Similarly, the
percentage change in price is: [(New Price - Original Price) / Original Price] 100. When you
divide the first percentage by the second, you get your CES value.

Let's consider an example to make this tangible. Suppose an increase in the price of wheat
leads to a 10% increase in the quantity of corn supplied. If the price of wheat increased by
5%, then the cross elasticity of supply would be 10% / 5% = 2. This calculation is
straightforward but the interpretation of the resulting number is where the real insight lies.

Interpreting the Cross Elasticity of Supply Value

The numerical value of the cross elasticity of supply is not just an arbitrary number; it tells
a story about the relationship between the two goods. The sign and magnitude of this value
are crucial for understanding whether the goods are substitutes or complements in
production, or if they are unrelated.

Positive Cross Elasticity of Supply

When the cross elasticity of supply is positive, it signifies that an increase in the price of
Good B leads to an increase in the quantity supplied of Good A. This typically occurs when
Good A and Good B are substitutes in production. This means that producers can readily
shift resources from producing Good B to producing Good A if the price of Good B rises,
making Good A more profitable. For example, if a farmer can grow either wheat or corn on
their land, and the price of wheat surges, they might divert land and resources from corn to
wheat production. Therefore, a rise in wheat prices would lead to an increase in the supply
of wheat, and a decrease (or less increase) in the supply of corn. However, if we're looking
at the supply of wheat in response to the price of corn, and corn prices increase, the farmer
might shift away from wheat, leading to a decrease in wheat supply. Let's reframe: if the
price of corn rises, a farmer might reduce the supply of wheat to produce more corn,
making wheat and corn complements in production for this farmer. This highlights the
importance of perspective in supply relationships.

To clarify, let's assume Good A is wheat and Good B is barley. If the price of barley (Good B)
increases, and farmers find it profitable to switch resources from growing wheat to growing
barley, then the quantity supplied of wheat (Good A) will decrease. In this scenario, the
cross elasticity of supply would be negative. Conversely, if the price of barley increases,
and it becomes more profitable for farmers to plant more of both crops due to overall



favorable agricultural conditions that happen to be spurred by the barley price hike
(perhaps it signals good weather for grains), then the supply of wheat might increase. In
this less common scenario, the CES would be positive. The most common understanding of
positive CES is when increasing the price of B makes it less profitable to produce A, leading
to a decrease in A's supply. So, a rise in B's price leads to a fall in A's supply, meaning a
positive CES indicates substitutes in production – if I can make more of B when its price
rises, I'll make less of A.

Negative Cross Elasticity of Supply

A negative cross elasticity of supply indicates that an increase in the price of Good B leads
to a decrease in the quantity supplied of Good A. This happens when Good A and Good B
are complements in production. These are goods that are often produced together, or the
production of one necessitates or makes more efficient the production of the other. For
example, if a factory produces leather shoes, it might also produce leather belts. An
increase in the price of leather shoes might incentivize the factory to produce more shoes,
and as a byproduct, more leather belts would also be supplied. So, a rise in the price of
shoes (Good B) leads to an increase in the supply of belts (Good A), resulting in a positive
CES. Let's correct this: if the price of leather shoes (Good B) rises, and the factory increases
shoe production, it might also be able to increase the supply of leather belts (Good A)
because they are produced jointly. This would yield a positive CES. If, however, the
resources needed to produce more shoes are limited and drawing from those resources
hinders belt production, the relationship could be negative.

A clearer example of negative cross elasticity of supply is when producing one good uses
up a resource that is also needed for another. Consider the production of beef and hides. If
the price of beef (Good B) rises significantly, cattle ranchers might increase the slaughter of
cattle to meet beef demand. This increased slaughter also yields more hides (Good A), thus
increasing the supply of hides. In this case, the CES would be positive. Let's consider a
different pairing: if a firm produces both ice cream and frozen yogurt, and an increase in
the price of ice cream (Good B) leads the firm to reallocate its production capacity and
resources towards making more ice cream, it might have to reduce the production of frozen
yogurt (Good A) because they share some similar machinery and ingredients. This inverse
relationship—higher price of B leads to lower supply of A—results in a negative cross
elasticity of supply. These are complements in production.

Zero or Near-Zero Cross Elasticity of Supply

When the cross elasticity of supply is zero or very close to zero, it implies that the price of
Good B has little to no impact on the quantity supplied of Good A. This suggests that the
two goods are unrelated in production. They do not share significant resources, production
processes, or byproducts that would link their supply responses. For example, a change in
the price of automobiles is unlikely to affect the supply of fresh salmon. Producers in the
salmon industry would continue to supply salmon based on factors affecting their specific
market, largely independent of car prices.



Types of Goods Based on Cross Elasticity of
Supply

The interpretation of the cross elasticity of supply value allows us to categorize the
relationship between goods in production. This categorization is fundamental to
understanding market interdependencies.

Substitutes in Production: These are goods where an increase in the price of one
leads to a decrease in the supply of the other. This happens when producers can
easily switch resources between producing the two goods. For instance, if a farmer
can grow either wheat or barley on the same land, and the price of wheat rises, they
will likely plant more wheat and less barley. Thus, wheat and barley are substitutes in
production, and their CES would be negative.

Complements in Production: These are goods that are produced together. An
increase in the price of one leads to an increase in the supply of the other. Think of
beef and hides, or lumber and sawdust. If the price of beef rises, more cattle are
slaughtered, leading to a greater supply of hides. Thus, beef and hides are
complements in production, and their CES would be positive.

Unrelated Goods: If the price of one good has no effect on the supply of another,
they are considered unrelated in production. Their cross elasticity of supply is zero.

Factors Influencing Cross Elasticity of Supply

Several factors determine how strongly the supply of one good responds to the price of
another. Understanding these influences helps us predict market behavior more accurately.

Availability of Resources: If the resources required for producing two goods are
highly specialized and specific to each, then they are less likely to be substitutes or
complements in production. If resources are versatile and easily transferable, then
goods are more likely to exhibit significant cross elasticity. For example, if a factory
can switch between making cars and trucks with minimal reconfiguration, they are
substitutes in production.

Production Technology: The technology used in production plays a key role. If
different production processes are employed for two goods, they are less likely to be
complements or substitutes. If the processes are similar or interdependent, the cross
elasticity of supply will be higher.

Time Horizon: In the short run, it might be difficult for producers to switch resources
between different products. However, over the long run, with greater flexibility in
resource allocation and investment, the cross elasticity of supply can become more



pronounced.

Mobility of Factors of Production: The ease with which labor, capital, and land can
be moved between the production of different goods directly impacts CES. If factors
are immobile, CES will be low. If they are highly mobile, CES will be high.

Real-World Applications and Examples

The concept of cross elasticity of supply has practical implications across various industries.
Businesses and economists use it to make strategic decisions and analyze market trends.

Consider the agriculture sector. Farmers often have the flexibility to plant different crops on
their land. If the price of corn spikes, a farmer might decide to plant more corn and less
soybeans for the next growing season. This would mean the supply of corn increases, while
the supply of soybeans decreases. In this scenario, corn and soybeans are substitutes in
production, and we'd expect a negative cross elasticity of supply.

In the energy sector, if the price of natural gas rises, producers might increase their
exploration and extraction efforts for natural gas. This could indirectly affect the supply of
crude oil if the same companies or resources are involved in both. If an increase in natural
gas price leads to a decrease in oil supply because resources are diverted, then they are
complements in production, showing a negative CES. Conversely, if the increased activity in
natural gas exploration coincidentally leads to the discovery of more oil reserves, then it
might lead to an increase in oil supply, showing a positive CES.

Another example is in manufacturing. A company that produces both refrigerators and
freezers might find that an increase in the demand (and thus price) for refrigerators leads
them to allocate more production capacity to refrigerators. If this means less capacity is
available for freezers, then the supply of freezers will fall. Refrigerators and freezers would
then be considered substitutes in production, leading to a negative cross elasticity of
supply.

Why Understanding Cross Elasticity of Supply is
Important

Grasping cross elasticity of supply is more than just an academic exercise; it's a powerful
lens through which to view the complexities of the economic landscape. For businesses,
understanding CES can inform crucial decisions about resource allocation, production
planning, and pricing strategies. If a company produces two goods that are substitutes in
production, and the price of one good is expected to rise, the company might strategically
shift its focus to the production of that higher-priced good to maximize profits, potentially
at the expense of the other good's supply.



For policymakers, CES helps in understanding the potential impacts of market
interventions. For instance, if a government imposes a tax on one product, understanding
its CES with other products can help predict unintended consequences on related markets.
It allows for a more nuanced approach to regulation and economic forecasting, recognizing
the interconnectedness of supply chains and production processes. Ultimately, a solid
understanding of cross elasticity of supply provides a deeper appreciation for how different
markets interact and influence one another in the dynamic world of economics.

FAQ: Cross Elasticity of Supply Explained Simply

Q: What is the primary difference between cross
elasticity of supply and cross elasticity of demand?
A: The primary difference lies in who is responding to price changes. Cross elasticity of
demand measures how the quantity demanded of one good changes in response to the
price of another, focusing on consumer behavior. Cross elasticity of supply, on the other
hand, measures how the quantity supplied of one good changes in response to the price of
another, focusing on producer behavior and production decisions.

Q: Can you give a simple analogy for complements in
production regarding cross elasticity of supply?
A: Imagine a bakery that makes both croissants and danishes. If the price of croissants
(Good B) suddenly increases, the baker might decide to make more croissants because
they are more profitable. Since croissants and danishes share some ingredients and oven
space, making more croissants might mean using up resources that could have gone into
making danishes (Good A). Thus, the supply of danishes (Good A) might decrease as the
price of croissants (Good B) increases, indicating complements in production and a
negative cross elasticity of supply.

Q: What does a positive cross elasticity of supply value
of 3 mean?
A: A positive cross elasticity of supply value of 3 means that for every 1% increase in the
price of Good B, the quantity supplied of Good A increases by 3%. This suggests that Good
A and Good B are substitutes in production, and producers are willing and able to shift
resources from producing Good B to producing Good A when the price of Good B rises,
making Good A relatively less attractive or its production less efficient compared to B. Wait,
this interpretation is reversed. A positive CES means that an increase in the price of B leads
to an increase in the supply of A. This implies they are NOT substitutes in production, but
rather complements where increased production of B somehow stimulates production of A,
or vice-versa. Let's rephrase: A positive CES of 3 signifies that Good A and Good B are
complements in production. For every 1% increase in the price of Good B, the quantity



supplied of Good A increases by 3%, indicating that their production processes are linked in
a way that increased output of one can facilitate or is associated with increased output of
the other.

Q: How does the ability to switch production affect
cross elasticity of supply?
A: The greater the ease and lower the cost with which producers can switch their resources
(like labor, capital, or land) from producing one good to another, the higher the cross
elasticity of supply will be. If switching is difficult or expensive, producers will be less
responsive to price changes in related goods, leading to a lower cross elasticity of supply.

Q: Are goods that are substitutes in consumption
always substitutes in production?
A: Not necessarily. For example, butter and margarine are substitutes in consumption
(consumers choose one over the other). However, from a production standpoint, they might
be complements if the machinery and resources used to produce margarine are also used
to produce butter, and an increase in margarine production strains these shared resources,
thus decreasing butter supply. Conversely, if a firm can easily shift production between two
different types of bread, they are substitutes in production.

Q: What happens if a price change for one good has no
impact on the supply of another?
A: If a price change for one good has no discernible effect on the quantity supplied of
another good, it means the two goods are unrelated in production. Their cross elasticity of
supply is zero or very close to zero. This is common for goods that are produced using
entirely different resources and technologies.

Q: How can a business use the concept of cross
elasticity of supply to make better decisions?
A: A business can use CES to understand how its production decisions for one product
might affect the supply and profitability of its other products. If two products are substitutes
in production, a business might decide to prioritize the production of the product whose
price is rising to maximize profits. If they are complements, an increase in the price of one
might lead to an increase in the supply of the other, which could be a strategic advantage.

Q: Does the time period matter when considering cross
elasticity of supply?
A: Yes, the time period is crucial. In the short run, it may be difficult for producers to change
their production mix due to fixed resources and existing contracts, leading to lower cross



elasticity. In the long run, producers have more flexibility to reallocate resources, invest in
new technologies, and adjust their production processes, which generally results in higher
cross elasticity of supply.
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