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In the competitive landscape of manufacturing, making informed decisions about product mix is
crucial for achieving optimal profitability and market positioning. Sealing Company, a renowned
manufacturer specializing in storage solutions, produces three distinct types of DVD storage units.
These products cater to varying consumer needs, preferences, and price points. To effectively
manage their product portfolio, the company must analyze their product mix decisions, particularly
considering the constraints that influence production and sales. This article delves into the intricacies
of product mix decisions, with a particular focus on the concept of single constraints, using Sealing
Company’s DVD storage units as a practical example.

Understanding Product Mix Decisions

Product mix, also known as product assortment, refers to the total range of products that a company
offers to its customers. Effective product mix decisions involve determining the optimal combination
and proportion of different products to maximize overall profitability and meet market demands.

Importance of Product Mix Decisions

- Profitability Optimization: Balancing high-margin and high-volume products to maximize profits.
- Market Coverage: Cater to diverse customer preferences and segments.

- Resource Allocation: Efficiently distribute manufacturing capacity, labor, and materials.

- Competitive Advantage: Differentiating offerings to stand out in the marketplace.

Factors Influencing Product Mix Decisions

- Market Demand: Customer preferences and trends.

- Production Capacity: Limitations related to machinery, labor, or raw materials.
- Profit Margins: Variations in profit margins across products.

- Cost Structures: Fixed and variable costs associated with each product.

- Strategic Goals: Long-term vision, brand positioning, and market penetration.

Single Constraint in Product Mix Decisions

In manufacturing, constraints are limitations that restrict the company's ability to produce or sell
products. A single constraint occurs when one particular resource or factor becomes the bottleneck in



the production process, influencing all other decisions.

What is a Single Constraint?

A single constraint is the most limiting factor in the production process, such as:
- Limited machine capacity

- Restricted raw materials

- Labor shortages

- Limited storage space

When a constraint exists, the company's focus shifts to maximizing the use of that limited resource to
achieve the best possible profit.

Impact of Single Constraints on Product Mix Decisions

- Prioritization: Selecting products that offer the highest contribution margin per unit of the
constrained resource.

- Trade-offs: Deciding which products to produce more of, based on their resource consumption and
profitability.

- Optimization: Allocating the constrained resource efficiently to maximize overall contribution.

Case Study: Sealing Company and DVD Storage Units

Sealing Company manufactures three types of DVD storage units:
1. Basic DVD Storage Unit

2. Premium DVD Storage Unit

3. Luxury DVD Storage Unit

Each product varies in material costs, selling price, and resource consumption. The company faces a
single constraint—limited machine time on a production line—that restricts total output.

Product Details

| Product | Selling Price | Variable Cost | Contribution Margin per Unit | Machine Time per Unit |
| | | | | |

| Basic | $20 | $10 | $10 | 0.5 hours |

| Premium | $35 | $15 | $20 | 0.75 hours |

| Luxury | $50 | $25 | $25 | 1 hour |

The company has 1,000 hours of machine time available per month.

Analysis of Contribution Margins and Resource Use

- Basic DVD Storage Unit: Contribution margin of $10; uses 0.5 hours.
- Premium DVD Storage Unit: Contribution margin of $20; uses 0.75 hours.



- Luxury DVD Storage Unit: Contribution margin of $25; uses 1 hour.

Applying the Theory of Constraints to the DVD Storage
Units

The key to optimizing the product mix under a single constraint is to focus on the contribution margin
per unit of the constrained resource, often called contribution per hour.

Calculating Contribution per Hour

| Product | Contribution Margin | Machine Time per Unit | Contribution per Hour |
I I | I |

| Basic | $10 | 0.5 hours | $20 |

| Premium | $20 | 0.75 hours | approximately $26.67 |

| Luxury | $25 | 1 hour | $25 |

Interpretation:

- The Premium DVD Storage Unit provides the highest contribution per hour ($26.67).
- The Luxury unit offers $25 per hour.

- The Basic unit offers $20 per hour.

Optimal Product Mix Decision

Since the goal is to maximize profit with limited machine time, the company should prioritize products
that yield the highest contribution per hour.

Step-by-step approach:

1. Prioritize the product with the highest contribution per hour: Premium DVDs.

2. Allocate as much machine time to this product as possible:

- 1,000 hours / 0.75 hours per unit = 1,333 units (but limited by demand or capacity).

3. If demand exceeds capacity, produce the maximum possible units of the highest contribution
product.

4. Use remaining machine time for the next best product: Luxury DVDs.

5. Finally, consider Basic DVDs if capacity remains.

In practice:

- Produce 1,333 units of Premium DVDs:

- Machine time used = 1,333 units 0.75 hours = 1,000 hours.
- Machine time exhausted; no capacity left for other products.

Result:

- Total contribution = 1,333 units $20 = $26,660.



Alternative Scenario:

- If demand for Premium DVDs is limited, then produce as many as possible and allocate remaining
time to Luxury DVDs, and so on, to maximize profit.

Strategic Implications of Single Constraint Decisions

Understanding and managing a single constraint effectively can significantly enhance the company's
profitability. Some strategic considerations include:

- Focus on High-Contribution Products: Prioritize manufacturing products with the highest contribution
margin per unit of the constrained resource.

- Demand Management: Align production with market demand to avoid overproduction and excess
inventory.

- Capacity Expansion: Consider investing in additional capacity or alternative resources if profitable.

- Product Design Adjustments: Modify products to reduce resource consumption per unit, thus
enabling increased production.

Conclusion: Making Informed Product Mix Decisions

Sealing Company'’s case exemplifies how a single constraint influences the optimal product mix. By
analyzing contribution margins relative to resource consumption, the company can make data-driven
decisions to maximize profits within their limitations. The concept of contribution per hour is a
valuable tool in such scenarios, guiding production prioritization and resource allocation.

Ultimately, effective product mix decisions under single constraints require:

- Clear understanding of resource limitations.

- Accurate calculation of contribution margins per constrained resource.

- Strategqic prioritization aligned with market demand.

- Continuous monitoring and adjustment based on changing constraints and market conditions.

Properly managing product mix decisions enables manufacturing firms like Sealing Company to
leverage their limited resources efficiently, meet customer demands, and achieve sustainable
profitability in a competitive environment.
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Frequently Asked Questions

What factors should a company consider when making
product mix decisions for DVD storage units?

The company should consider factors such as market demand, profitability of each product type,
production costs, resource availability, and strategic goals to optimize the product mix effectively.

How does a single constraint impact the decision-making
process in product mix optimization?

A single constraint, such as limited machine hours or raw materials, restricts the total production
capacity, forcing the company to prioritize products that maximize contribution margin per unit of the
constrained resource.

What is the significance of contribution margin in determining
the optimal product mix under a single constraint?

Contribution margin indicates the profit contribution per unit of product, and when constrained,
products with higher contribution margins per unit of the constrained resource should be prioritized to
maximize overall profit.

How can the company determine the most profitable
combination of DVD storage units under a single constraint?

The company can perform a contribution margin per unit of constraint analysis to identify which
product combination yields the highest total contribution while respecting the constraint limit.

What are the potential challenges in implementing a product
mix decision with a single constraint?

Challenges include accurately estimating contribution margins, dealing with fluctuating demand,
managing inventory levels, and ensuring the chosen product mix aligns with long-term strategic
objectives.

Can the product mix decision change over time, and how
should the company adapt to such changes?

Yes, product mix decisions should be reviewed periodically as market conditions, costs, and
constraints evolve. The company should continuously analyze data and adjust the mix to maintain



optimal profitability and resource utilization.

Additional Resources

Product Mix Decision, Single Constraint is a fundamental concept in operations management and
strategic planning that deals with determining the optimal combination of products a company should
produce to maximize profits, utilize resources efficiently, and meet market demands. When a
manufacturing firm operates under a single constraint—such as limited machine capacity, raw
materials, or labor hours—it becomes crucial to analyze and decide on the best mix of products to
produce within those limitations.

This article explores these concepts in the context of a Sealing Company that manufactures three
types of DVD storage units. These units may vary in design, size, features, and target market
segments, and the company must decide how to allocate its constrained resources among these
products to achieve its overall business objectives.

Understanding Product Mix Decision

Product mix decision involves selecting the combination of products that a company should produce
and sell during a specific period. This decision is influenced by various factors, including market
demand, production costs, profit margins, resource availability, and strategic goals.

In the case of the Sealing Company, which manufactures three different types of DVD storage units,
the product mix decision becomes vital because each type might have different production
requirements and profit potentials. For example:

- Basic DVD storage units with minimal features.
- Mid-range units with additional compartments or aesthetic features.
- Premium units with advanced features, larger capacity, or special materials.

The goal is to determine the optimal number of each type to produce, considering the constraints, to
maximize overall profit.

Single Constraint Theory in Product Mix Decisions

The single constraint theory (or bottleneck theory) suggests that at any given time, there is one
limiting factor or bottleneck that restricts production capacity. This could be a machine, labor hours,
raw material, or any other resource that cannot be increased in the short term.

In the context of the Sealing Company, suppose the primary constraint is the capacity of a specific
manufacturing machine used for cutting or assembling DVD storage units. The company must decide



how to allocate this limited capacity among the three product types to maximize profit.
Key steps in applying the single constraint theory:

1. Identify the constraint: Determine which resource limits production.

2. Calculate the contribution margin per unit of the constrained resource: How much profit each
product generates per unit time or per constrained resource unit.

3. Prioritize products: Based on the contribution margin per constrained resource, produce the
products with the highest contribution first.

4. Allocate the constrained resource accordingly to maximize overall profit.

Application of Product Mix Decision in the DVD Storage
Units Manufacturing

The manufacturing of DVD storage units involves various stages such as designing, cutting,
assembling, finishing, and packaging. Each product type consumes different amounts of resources
and contributes differently to profit.

Let's assume the company has the following data:

| Product Type | Selling Price per Unit | Variable Cost per Unit | Contribution Margin per Unit |
Resource Requirement (hours per unit) |

|
| Basic DVD Storage | $20 | $10 | $10 | 0.5 |

| Mid-Range Storage | $35 | $15| $20| 0.75 |
| Premium Storage | $50 | $25 | $25 | 1|

The company has a constraint of 100 machine hours per week dedicated to producing these units.

Calculating Contribution Margin per Unit of Constraint

To make optimal decisions, the company calculates the contribution margin per hour of constrained
resource:

- Basic DVD Storage: $10 /0.5 hours = $20 per hour
- Mid-Range Storage: $20/ 0.75 hours = $26.67 per hour
- Premium Storage: $25 / 1 hour = $25 per hour

Interpretation:
- The most profitable use of the constrained resource is to produce the Mid-Range Storage units,
followed by the Premium units, and then the Basic units.



Formulating the Optimal Product Mix

Based on the above calculations, the company should prioritize production as follows:

1. Maximize the production of Mid-Range Storage units until the resource constraint is exhausted or
demand limits are reached.

2. Then, produce as many Premium Storage units as possible.

3. Use any remaining capacity to produce Basic Storage units if there is demand and capacity left.
Suppose the company has the following demand constraints:

- Up to 80 units of Basic Storage.

- Up to 50 units of Mid-Range Storage.

- Up to 40 units of Premium Storage.

Step-by-step approach:

- Allocate hours for Mid-Range units first:

- 50 units x 0.75 hours = 37.5 hours

- Remaining hours:

-100 - 37.5 = 62.5 hours

- Allocate hours for Premium units:

- 40 units x 1 hour = 40 hours

- Remaining hours:

-62.5-40 = 22.5 hours

- Allocate remaining hours to Basic units:

- 22.5 hours / 0.5 hours per unit = 45 units

- Check against demand constraints:

- Basic units demanded: 80 units, but only 45 units can be produced within remaining capacity.
Resulting production plan:

- Mid-Range: 50 units

- Premium: 40 units
- Basic: 45 units



Total contribution:

- Mid-Range: 50 x $20 = $1,000
- Premium: 40 x $25 = $1,000
- Basic: 45 x $10 = $450

Total profit contribution: $2,450

This approach maximizes profit within the single constraint of machine hours.

Pros and Cons of Single Constraint Product Mix
Decisions

Pros:

- Focus on the bottleneck: Ensures that the most profitable products are prioritized, optimizing
resource utilization.

- Simplifies decision-making: Clear guidance on which products to produce based on contribution
margin per constrained resource.

- Increases profitability: Maximize profits by leveraging the constraint efficiently.

Cons:

- Demand limitations: May not satisfy all customer demands, potentially leading to lost sales.

- Ignores other constraints: Focuses solely on a single bottleneck, possibly overlooking other
operational or strategic constraints.

- Dynamic constraints: Changes in the constraint (e.g., machine downtime) require continuous
reevaluation.

- Potential neglect of non-constrained resources: Other resources might become bottlenecks if not
considered.

Strategic Implications for the Sealing Company

The application of product mix decisions under a single constraint provides valuable insights for the
Sealing Company:

- Resource Optimization: Ensures that limited resources are allocated to products with the highest
contribution margins per constrained resource unit.

- Market Response: Helps in aligning production with demand constraints, avoiding overproduction of
less profitable units.

- Capacity Planning: Highlights the importance of increasing capacity or reducing constraints to
expand product offerings or meet higher demand.



- Pricing and Cost Strategies: Encourages evaluating whether cost reductions or price adjustments
could improve profit margins, especially for products with lower contribution margins.

Conclusion

Product mix decision-making under a single constraint is a vital strategic process for manufacturing
firms like the Sealing Company, which produces multiple product varieties. By identifying the key
constraint and calculating contribution margins per unit of constrained resource, companies can make
informed decisions that maximize profits and resource efficiency. While this approach offers
significant advantages, it must be complemented with considerations of market demand, long-term
strategic goals, and potential constraints beyond the immediate bottleneck. Ultimately, a well-
executed product mix strategy ensures that the company remains competitive, profitable, and
responsive to market dynamics in the ever-evolving manufacturing landscape.
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