cross price elasticity of supply in
the short run

Understanding Cross Price Elasticity of Supply in the Short Run

Cross price elasticity of supply in the short run is a fundamental concept in
economics that sheds light on how producers respond to changes in the prices
of related goods when their production capacity is constrained. It delves
into the intricate relationships between different products and how shifts in
one market can ripple through to another, particularly for businesses
operating with limited flexibility in the immediate term. This article will
explore the core definition, its calculation, the factors influencing it, and
its practical implications across various industries. We will also examine
how short-run supply constraints shape this elasticity and differentiate it
from its long-run counterpart, providing a comprehensive understanding for
economists and business professionals alike.
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What 1is Cross Price Elasticity of Supply in the
Short Run?

Cross price elasticity of supply (XPES) measures the responsiveness of the
quantity supplied of one good to a change in the price of another good. When
we talk about the "short run," we are referring to a period where at least
one factor of production is fixed. This means that firms cannot easily adjust
their output levels by changing all their inputs, such as building new
factories or acquiring large amounts of specialized machinery. Therefore, in
the short run, the ability of producers to shift resources between the
production of different goods in response to price changes is often more
limited than in the long run. This constraint is crucial in understanding how
responsive supply will be to price fluctuations of related products.

Imagine a farmer who grows both wheat and corn. If the price of wheat
suddenly skyrockets, how quickly and how much can this farmer increase the
amount of wheat supplied by reducing the amount of corn they produce? In the
short run, they might have a fixed amount of land, equipment, and labor
already allocated. This can limit their ability to pivot production. So, the



cross price elasticity of supply in the short run captures this constrained
responsiveness. It’s about how suppliers can reallocate their existing fixed
and variable resources to produce more of a good whose price has risen, or
less of one whose price has fallen, given the short-term limitations they
face.

Calculating Cross Price Elasticity of Supply in
the Short Run

The calculation of cross price elasticity of supply in the short run follows
a standard formula, much like other elasticity measures, but with a specific
focus on the relationship between two goods and the short-term supply
dynamics. It quantifies the percentage change in the quantity supplied of
good A in response to a percentage change in the price of good B. The formula
is expressed as:

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

To break this down further, the percentage change in quantity supplied is
calculated as [(New Quantity Supplied - Original Quantity Supplied) /
Original Quantity Supplied] 100. Similarly, the percentage change in the
price of good B is [(New Price of Good B - Original Price of Good B) /
Original Price of Good B] 100. It's essential to remember that this
calculation specifically considers the short-run supply curve, which is
typically more inelastic due to the presence of fixed factors of production.
This means that supply adjustments may not be as dramatic or immediate as
they could be in a more flexible long-run scenario.

Understanding the Components

When calculating XPES in the short run, we are keenly observing how easily a
producer can shift their limited resources from producing one good to
another. For instance, if a baker produces both croissants and bagels using
the same ovens and labor force, a significant price increase for croissants
might incentivize them to bake more croissants. However, in the short run,
the number of ovens and the available skilled bakers are fixed. This means
they can only increase croissant production by decreasing bagel production,
and the extent to which they can do this is limited by their existing
capacity and the time it takes to reconfigure their production schedule and
ingredient allocation. The responsiveness is therefore directly tied to these
short-term constraints.



Data Requirements for Calculation

To accurately calculate the cross price elasticity of supply in the short
run, specific data points are required. These include:

e The quantity supplied of good A at an initial price of good B.

e The quantity supplied of good A after a change in the price of good B.
e The initial price of good B.

e The new price of good B.

e Crucially, evidence that the observation period is indeed the "short
run," meaning that fixed factors of production have not yet been
altered.

Without this precise data, especially with respect to the short-run
constraints on production adjustments, the calculated elasticity might not
accurately reflect the true supply response within that limited timeframe.

Factors Affecting Cross Price Elasticity of
Supply in the Short Run

Several factors significantly influence how responsive the supply of one good
is to the price change of another, particularly when we consider the short-
run limitations. These factors dictate the degree of flexibility producers
have in reallocating their resources. Understanding these influences is key
to interpreting the elasticity coefficient correctly.

Degree of Substitutability in Production

The most critical factor is how easily producers can switch their production
capabilities between different goods. If good A and good B are close
substitutes in production — meaning the same resources and technology can be
used to produce either — then the cross price elasticity of supply will
likely be higher. For example, a factory that can produce either smartphones
or tablets with minimal retooling will exhibit a higher XPES. If the price of
smartphones rises, they can relatively easily shift production from tablets
to smartphones. However, in the short run, the speed and extent of this shift
are limited by the time it takes to reconfigure machinery and retrain workers
for the specific demands of the new product. If the production processes are
vastly different, requiring specialized machinery or highly skilled labor
unique to each product, then the XPES will be lower in the short run.



Availability of Resources

The immediate availability of resources plays a vital role. If a producer has
excess capacity, readily available raw materials, and flexible labor, they
can respond more quickly to price changes of related goods. For instance, a
bakery with spare oven capacity and readily available flour can ramp up
production of a more profitable item almost immediately. Conversely, if
resources are already fully utilized or scarce in the short run, the ability
to shift production will be severely hampered, leading to a lower XPES.
Imagine a situation where all available skilled machinists are already
working at full capacity; even if the price of one product surges, the firm
cannot simply conjure up more skilled labor overnight to increase its
production, thus limiting the short-run supply response.

Time Horizon

As mentioned, the "short run" itself is a significant factor. In the short
run, fixed factors of production (like factory size or specialized machinery)
cannot be changed. This inherently limits the degree to which a firm can
alter its output mix. If the price of good B increases, a producer might want
to shift resources from producing good A to good B. However, if the machinery
used for good A is highly specialized and cannot be easily repurposed for
good B, or if the factory is already operating at maximum capacity, the
producer's ability to respond is constrained. This constraint makes the
short-run XPES generally lower than it would be in the long run, where firms
have the flexibility to invest in new equipment, build new facilities, or
reconfigure existing ones more extensively.

Storage and Inventory Capacity

While primarily related to the supply of a single good, storage capacity can
indirectly influence cross price elasticity of supply in the short run,
especially concerning decisions about what to produce. If a producer can
easily store excess inventory of good A, they might be more willing to
continue producing it even if the price of good B rises, intending to sell
good A later. However, if storage is limited and costly, a producer might be
more pressured to switch production towards good B immediately if its price
increases, to avoid accumulating unsold inventory of good A. This constraint
can influence the immediate responsiveness of supply adjustments between the
two goods.



Interpreting the Results of Cross Price
Elasticity of Supply Calculations

The numerical value derived from the cross price elasticity of supply
calculation provides crucial insights into the relationship between two goods
and the supply behavior of producers in the short run. The sign and magnitude
of the coefficient are equally important for a complete understanding.

Positive Cross Price Elasticity of Supply

A positive XPES indicates that the two goods are complements in production.
This means that an increase in the price of good B leads to an increase in
the quantity supplied of good A. Why? Because producers who can make both
goods find it profitable to increase the production of both when the price of
one rises, or vice versa. For example, if the price of beef rises, a farmer
who raises cattle for both meat and leather might increase the slaughter of
cattle, leading to a higher supply of both beef and leather in the short run.
The positive correlation shows that these goods are often produced using
similar resources, allowing for a synchronized increase in output when one
becomes more profitable.

Negative Cross Price Elasticity of Supply

A negative XPES suggests that the two goods are substitutes in production. In
this scenario, an increase in the price of good B leads to a decrease in the
quantity supplied of good A. This happens because producers can reallocate
their fixed resources away from producing good A and towards producing the
now more profitable good B. Consider a farmer who grows both soybeans and
corn. If the price of soybeans increases, the farmer might dedicate more of
their limited land and resources to growing soybeans, consequently reducing
the acreage and output of corn in the short run. This negative relationship
highlights the competitive use of production factors.

Zero or Near-Zero Cross Price Elasticity of Supply

A coefficient close to zero implies that the supply of good A is largely
unresponsive to changes in the price of good B in the short run. This
typically occurs when the two goods are unrelated in production, meaning they
require entirely different resources, technologies, or production processes.
For instance, a company that manufactures automobiles is unlikely to change
its car production levels significantly if the price of bread suddenly
fluctuates. Their production facilities, labor skills, and raw materials are



specific to car manufacturing. Therefore, the price of bread has virtually no
bearing on the short-run supply decisions for cars.

Types of Relationships and Their Short-Run
Elasticity Implications

The nature of the relationship between two goods profoundly impacts how their
cross price elasticity of supply behaves, especially when considering the
constraints of the short run. We can categorize these relationships into
complements, substitutes, and unrelated goods, each with distinct
implications for supply adjustments.

Complements in Production

Goods are considered complements in production if they are jointly produced
or if the production of one naturally leads to the production of the other.
Think of crude o0il and natural gas, or beef and leather. When the price of
one complement rises, producers are incentivized to increase the output of
that good. Since they are often produced together using the same primary
resources, this usually results in an increase in the supply of the other
complementary good as well. In the short run, this often means that if a
farmer is slaughtering more cattle due to high beef prices, they will also be
supplying more hides for leather production, resulting in a positive XPES.
The extent of this increase in the short run is limited by the scale of the
joint production process and the fixed factors involved.

Substitutes in Production

Substitutes in production are goods that can be produced using similar
resources, allowing producers to switch production from one to the other.
Examples include different types of grains that can be grown on the same
land, or different types of plastics that can be molded using similar
machinery. If the price of good B increases, producers will tend to shift
their resources towards producing more of good B and less of good A. This
leads to a decrease in the quantity supplied of good A. In the short run,
this shift is constrained by the time it takes to reconfigure production
lines or reallocate labor, meaning the decrease in A's supply might not be as
drastic as it could be in the long run. This results in a negative XPES.

Unrelated Goods



When two goods are entirely unrelated in production, changes in the price of
one have no discernible impact on the supply of the other in the short run,
or even in the long run. This is because they utilize completely different
resources, technologies, and manufacturing processes. For instance, the price
of microchips will have no effect on the supply of oranges, and vice versa.
Producers in one industry simply cannot shift resources to the other, making
the cross price elasticity of supply zero or negligibly close to zero. The
short-run constraints are irrelevant here because there is no production
linkage to begin with.

Practical Applications of Cross Price
Elasticity of Supply in the Short Run

Understanding cross price elasticity of supply in the short run has
significant practical implications for businesses, policymakers, and
economists. It helps in forecasting market reactions, making informed pricing
strategies, and anticipating potential supply chain disruptions.

Pricing Strategies for Businesses

Businesses can leverage insights from XPES to refine their pricing
strategies. If a company produces multiple goods that are substitutes in
production, and they observe a price increase for a competitor's substitute
good, they might consider raising their own prices in the short run, knowing
that their supply is limited and consumers might switch to their product.
Conversely, if their products are complements in production, and the price of
one falls, they might need to adjust the pricing of the other to maintain
sales volume. For example, an airline that offers both economy and business
class seats might adjust the price of economy tickets based on anticipated
demand shifts from business class if business class fares change, recognizing
the limited capacity for immediate adjustment in the short run.

Government Policy and Taxation

Governments often use XPES when designing tax policies or subsidies. If a
government wants to discourage the production of a good that has negative
externalities, they might tax its substitute in production. If the XPES is
positive (complements in production), taxing one good might indirectly reduce
the supply of the other. Conversely, if they want to encourage the production
of a certain good, they might subsidize its complement in production.
Understanding the short-run elasticity is crucial because policy
interventions often need to consider immediate market impacts before longer-
term adjustments can occur. For instance, a tax on sugary drinks might also



subtly impact the supply of related products like artificial sweeteners if
their production processes are linked.

Forecasting Market Dynamics

Economists and market analysts use XPES to predict how changes in one market
will affect others. For example, a sudden surge in oil prices might impact
the supply of goods that rely heavily on petroleum-based inputs or
transportation. If these goods are also substitutes in production for other
items, the ripple effect can be complex. In the short run, producers’ limited
ability to switch production means that price shocks can lead to more
volatile supply responses, impacting availability and prices of a wider range
of products. This predictive capability is invaluable for supply chain
management and risk assessment.

Short-Run Supply Constraints and Their Impact
on Elasticity

The defining characteristic of the short run is the presence of fixed factors
of production. These constraints are the very reason why cross price
elasticity of supply behaves differently in the short run compared to the
long run. It’s the inflexibility that shapes the elasticity.

Fixed Plant and Equipment

A primary constraint is the fixed size of factories, the amount of
specialized machinery, and the installed production capacity. If the price of
good B rises, a firm might want to increase its output of good B. However, if
the machinery is designed specifically for good A and cannot be easily
modified or if the factory is already running at maximum capacity, the firm's
ability to ramp up production of good B is severely limited. This means the
quantity supplied of good B, and consequently the impact on the quantity
supplied of good A, will be less pronounced than if the firm could simply
build a new plant or buy new equipment. This inherent immobility of capital
resources directly dampens the responsiveness measured by XPES.

Labor Availability and Skills

While labor is often considered a variable input, in the short run, the
number of skilled workers and their specific expertise can also act as a
constraint. A firm might have the physical capacity to produce more of a



profitable good, but if it requires specialized skills that are not readily
available or cannot be acquired quickly, the expansion of supply will be
hindered. For example, a tech firm might have empty server space, but if the
price of a new service rises dramatically, they can only increase its supply
if they have enough skilled programmers and IT support personnel to manage
it. This limitation on the variable input of skilled labor can thus restrict
the short-run cross price elasticity of supply.

Raw Material and Intermediate Goods Supply

In the short run, a firm's ability to increase production is also contingent
on the immediate availability of raw materials and intermediate goods. If the
price of good B rises, and its production requires specific components that
are in limited supply or have long lead times, the firm cannot quickly scale
up production. This dependency on upstream suppliers and the short-term
availability of these inputs creates another bottleneck, reducing the
responsiveness of supply. For instance, if the price of electric cars surges,
but the supply of batteries is constrained in the short run due to limited
mining or processing capacity for lithium, the ability of car manufacturers
to significantly increase electric car production will be curtailed,
affecting the XPES.

The Inelastic Nature of Short-Run Supply

Overall, these short-run constraints lead to a generally more inelastic
supply response compared to the long run. This means that a given percentage
change in the price of a related good will result in a smaller percentage
change in the quantity supplied of the other good. Therefore, when analyzing
cross price elasticity of supply in the short run, it's crucial to remember
that the adjustments are partial and constrained. Producers are making the
best of their current situation, reallocating what they can, rather than
fundamentally changing their operational scale.

As we navigate the complexities of supply and demand, understanding the
nuances of cross price elasticity of supply in the short run offers
invaluable clarity into how markets adapt and producers respond to shifting
economic landscapes. The interplay of fixed resources, production
substitutability, and price dynamics creates a fascinating web of economic
relationships that directly influence the availability and cost of goods we
consume daily. By grasping these concepts, we gain a more profound
appreciation for the invisible forces shaping our economic world.

FAQ



Q: What is the fundamental difference between cross
price elasticity of supply in the short run and the
long run?

A: The fundamental difference lies in the flexibility of production factors.
In the short run, at least one factor of production is fixed, limiting the
ability to adjust output quickly. In the long run, all factors are variable,
allowing firms to adjust their production scale more extensively in response
to price changes of related goods. This generally makes short-run cross price
elasticity of supply less elastic (smaller in magnitude) than long-run
elasticity.

Q: Can you provide an example of goods with a
positive cross price elasticity of supply in the
short run?

A: Yes, goods that are jointly produced, often called complements in
production, exhibit positive XPES. For instance, if the price of beef rises,
cattle ranchers might slaughter more cattle. This increased slaughtering
activity would also lead to a greater supply of hides for leather production
in the short run, assuming the rancher can process more hides with their
existing facilities and labor.

Q: How does the degree of substitutability in
production affect short-run cross price elasticity
of supply?

A: A higher degree of substitutability means producers can more easily switch
resources between producing good A and good B. In the short run, this ease of
switching is still constrained by fixed factors. However, if switching is
relatively easy (e.g., using the same machinery with minor adjustments), the
XPES will be higher (more responsive) compared to situations where production
processes are very different and require specialized, fixed assets.

Q: What are the implications of a negative cross
price elasticity of supply in the short run for
producers?

A: A negative XPES indicates that the goods are substitutes in production. If
the price of good B increases, producers will shift resources from producing
good A to good B. In the short run, this means a producer will likely
decrease the supply of good A to increase the supply of good B, limited by
their existing fixed capacity. This can lead to strategic decisions about
which product line to prioritize based on current market prices.



Q: How does the availability of specialized labor
impact short-run cross price elasticity of supply?

A: Specialized labor can act as a fixed factor in the short run. If producing
good B requires highly specialized skills that are not readily available or
cannot be quickly trained for, a firm's ability to shift production from good
A to good B (or vice versa) will be limited, even if other resources are
flexible. This constraint will reduce the short-run cross price elasticity of
supply, making it less responsive to price changes in the related good.

Q: Are there any scenarios where cross price
elasticity of supply in the short run is effectively
zero?

A: Yes, when two goods are completely unrelated in production, meaning they
require entirely different resources, technologies, and processes, their XPES
will be close to zero. For example, the price of diamonds will have no impact
on the short-run supply of automobiles because the production processes are
distinct and non-substitutable for a manufacturer.

Q: How can businesses use the concept of short-run
cross price elasticity of supply in their strategic
planning?

A: Businesses can use XPES to predict how changes in the prices of related
goods might affect their supply levels and profitability in the short term.
This informs decisions about pricing, production allocation, inventory
management, and even marketing strategies, allowing them to anticipate market
shifts and react more effectively within their existing operational
constraints.

Q: Why is it important to distinguish between short-
run and long-run elasticity when discussing supply?

A: Distinguishing between short-run and long-run elasticity is crucial
because the time horizon dictates the degree of flexibility a producer has.
Short-run constraints mean supply adjustments are limited, leading to lower
elasticity. Long-run flexibility allows for more significant adjustments,
resulting in higher elasticity. Understanding this difference is key to
accurate economic analysis and forecasting.
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