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Dustin Co. Makes Three Products, A, B And C. They Have A Constrained Resource -
Machine Hours. There is a common scenario faced by many manufacturing companies today:
limited resources that restrict production capacity. In this case, Dustin Co. produces three distinct
products—A, B, and C—each requiring machine hours for manufacturing. Managing such constraints
effectively is essential to maximize profitability and meet customer demand. This article explores how
Dustin Co. can analyze, plan, and optimize its production processes considering the limited machine
hours, using principles of constrained resource management, also known as the theory of constraints.

Understanding the Manufacturing Scenario at Dustin
Co.

The Products and Their Requirements

Dustin Co. manufactures three products:

¢ Product A: High-demand, high-margin product requiring 2 machine hours per unit.
e Product B: Moderate-demand, moderate-margin product requiring 3 machine hours per unit.

¢ Product C: Niche product with lower demand but higher profit per unit, requiring 4 machine
hours per unit.

The company faces a common challenge: the total available machine hours per period (say, weekly or
monthly) are limited due to equipment capacity constraints. For example, Dustin Co. has only 1,000
machine hours available each week.

The Capacity Constraint

This limited capacity acts as a bottleneck—restricting overall production output and potentially
impacting revenue. The goal is to determine the optimal production mix that maximizes profit given
the constraints.



Key Concepts in Managing Constrained Resources

1. Theory of Constraints (TOC)

The Theory of Constraints is a management philosophy that emphasizes identifying and managing
bottlenecks to improve overall system performance. In manufacturing, the bottleneck is often the
resource with the least capacity—in Dustin Co.'s case, the machine hours.

2. Throughput and Profitability

- Throughput: The rate at which the system generates money through sales.

- Contribution Margin per Unit: The profit earned per unit sold.

- Contribution Margin per Machine Hour: The key metric for prioritizing production when resources are
constrained.

3. Product Profitability Analysis

Assessing each product's profit contribution relative to the machine hours it consumes helps in
making informed decisions about which products to prioritize.

Analyzing the Production Options at Dustin Co.

Step 1: Gather Data

Suppose Dustin Co. has the following data:

| Product | Selling Price | Cost | Profit per Unit | Machine Hours per Unit | Weekly Demand |
I I I I I I I

| A|$50 | $30 | $20 | 2 hours | 300 units |

| B|$60 | $40 | $20 | 3 hours | 200 units |

| C| $100 | $60 | $40 | 4 hours | 100 units |

Step 2: Calculate Contribution Margin per Machine Hour

This helps identify which product provides the highest profit per unit of constrained resource:

| Product | Profit per Unit | Machine Hours per Unit | CM per Machine Hour |

I I I I |
| A|$20 | 2 hours | $10 |




| B|$20 | 3 hours | approximately $6.67 |
| C|$40 | 4 hours | $10 |

Analysis:

- Products A and C have the highest contribution margin per machine hour ($10).
- Product B offers less profit per machine hour ($6.67).

Optimizing Production under Machine Hour Constraints

Step 3: Prioritize Production Based on CM per Hour

Given the data:

1. Products A and C are tied with the highest contribution per machine hour.
2. Product B offers less profit per machine hour.

Strategy: Focus on products with the highest contribution margin per machine hour to maximize total
profit.

Step 4: Develop a Production Plan

Assuming demand constraints are not limiting, Dustin Co. can produce:

- As many units of Products A and C as possible within the 1,000 machine hours.

Sample Calculation for Production Schedule

Option 1: Prioritize Product C (highest profit per hour)

- Allocate machine hours to produce maximum units of Product C:
- Max units: 100 units (demand limit)

- Machine hours: 100 units 4 hours = 400 hours

- Remaining hours: 1,000 - 400 = 600 hours

- Next, produce Product A:

- Max units: 300 units (demand limit)

- Machine hours: 300 2 = 600 hours

- Total hours used: 400 + 600 = 1,000 hours



Total profit:

- Product C: 100 units $40 = $4,000
- Product A: 300 units $20 = $6,000
- Total profit: $10,000

Option 2: Prioritize Product A and then Product C

- Max units of A:

- 300 units 2 hours = 600 hours

- Remaining hours: 400 hours

- Max units of C:

- 100 units 4 hours = 400 hours

- Total hours used: 600 + 400 = 1,000 hours
- Total profit:

- A: $20 300 = $6,000

- C: $40 100 = $4,000

- Total profit: $10,000

Both options yield the same profit, indicating flexibility in scheduling.

Implementing an Optimal Production Mix

Key Steps for Dustin Co.

1. Identify the bottleneck resource: Machine hours are limited.

2. Calculate contribution margins per unit and per hour.

3. Rank products based on contribution margin per machine hour.

4. Allocate machine hours to the most profitable products first.

5. Adjust for demand constraints: Produce up to demand limits or capacity.
6. Evaluate different production scenarios to maximize total profit.

Additional Considerations for Effective Resource
Management

1. Demand Forecasting and Flexibility

Accurate demand forecasting allows for better planning and resource allocation. Dustin Co. should
analyze market trends to adjust production schedules dynamically.



2. Product Mix Optimization

Using linear programming or other optimization techniques can help determine the ideal combination
of products to produce within resource constraints.

3. Reducing Setup and Changeover Times

Minimizing downtime between different product runs increases effective machine hours, improving
overall productivity.

4. Investing in Capacity Expansion

If constrained resources frequently limit profitability, Dustin Co. might consider investing in additional
machinery or overtime operations to increase capacity.

5. Continuous Improvement

Implementing lean manufacturing principles, such as reducing waste and improving workflow, can
optimize machine utilization.

Conclusion

Managing production under resource constraints is a critical aspect of manufacturing operations. For
Dustin Co., the key lies in understanding the contribution margin per machine hour for each product
and prioritizing production accordingly. By analyzing the profitability of Products A, B, and C and
strategically allocating machine hours, Dustin Co. can maximize its profits while satisfying demand
limits.

Applying the principles of the Theory of Constraints and leveraging data-driven decision-making
ensures that limited machine hours are used most effectively. Whether through prioritizing high-
margin products, optimizing scheduling, or investing in capacity expansion, Dustin Co. can enhance
operational efficiency and maintain a competitive edge in the marketplace.
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Frequently Asked Questions

What are the key considerations for Dustin Co. when
allocating machine hours among products A, B, and C?

Dustin Co. must prioritize products based on their contribution margins, demand, and resource
constraints to optimize overall profitability while ensuring efficient machine utilization.

How can Dustin Co. determine the optimal production mix for
products A, B, and C given limited machine hours?

By using techniques like linear programming or contribution margin per unit of machine hour, Dustin
Co. can identify the combination of products that maximizes profit within the available machine hours.

What impact does the constrained machine resource have on
Dustin Co.'s production planning?

The constraint forces Dustin Co. to prioritize high-margin products or those with higher contribution
per machine hour, potentially leading to reduced production of lower-margin items and influencing
pricing and marketing strategies.

How can Dustin Co. evaluate whether to increase machine
capacity or adjust product offerings?

Dustin Co. should analyze the incremental profit from expanding capacity versus the potential gains
from introducing new products or modifying existing ones, considering costs and market demand.

What role does contribution margin per machine hour play in
Dustin Co.'s decision-making process?

It helps Dustin Co. identify which product provides the highest profit relative to machine time, guiding
resource allocation towards the most efficient use of limited capacity.

Are there any strategic approaches Dustin Co. can adopt to
better manage the resource constraint?

Yes, strategies include process improvements to increase machine efficiency, product redesigns to
reduce processing time, or diversifying product offerings to better match available capacity and
market needs.



Additional Resources

Dustin Co. Makes Three Products, A, B And C. They Have A Constrained Resource - Machine Hours.
There

In the bustling world of manufacturing, efficient resource management is often the key to profitability
and sustainability. Dustin Co., a mid-sized manufacturing firm, exemplifies this challenge through its
production of three distinct products—A, B, and C—each vying for a finite resource: machine hours.
With limited capacity on their primary production line, the company faces critical decisions on how to
allocate machine time to maximize profits and meet market demands. This article explores the
intricacies of Dustin Co.'s resource constraints, the techniques they employ to optimize production,
and the strategic considerations that underpin their decision-making process.

Understanding the Manufacturing Context at Dustin
Co.

Before delving into the complexities of resource allocation, it is essential to grasp the manufacturing
environment at Dustin Co. and the characteristics of their products.

The Product Portfolio

Dustin Co. produces three products—A, B, and C—with distinct features, market demands, and profit
margins:

- Product A: High-demand item with a significant profit margin. It requires moderate machine time
and has a relatively quick production cycle.

- Product B: Moderate demand with a lower profit margin. It demands longer machine hours due to
complex assembly processes.

- Product C: Niche product with specialized features, resulting in high profit per unit but low overall
demand. It also requires extensive machine time per unit.

Production Constraints

The primary constraint faced by Dustin Co. is the limited availability of machine hours on their main
production line. The specifics are as follows:

- Total Available Machine Hours: 10,000 hours per month.
- Machine Time per Unit:

- Product A: 2 hours

- Product B: 4 hours

- Product C: 6 hours

- Market Demand (Maximum Sales):



- Product A: 2,500 units
- Product B: 1,500 units
- Product C: 800 units

These constraints mean that Dustin Co. cannot produce unlimited quantities of each product and
must make strategic decisions to allocate machine hours efficiently.

The Core Challenge: Resource Allocation and Profit
Maximization

At the heart of Dustin Co.'s operational dilemma lies the question: How should machine hours be
allocated among products A, B, and C to maximize profits?

Profit Margins and Contribution Margins

Understanding the profitability of each product is crucial. The company considers the following profit
margins per unit:

- Product A: $30 profit per unit
- Product B: $15 profit per unit
- Product C: $50 profit per unit

Given these margins, Dustin Co. aims to prioritize production that yields the highest return per unit of
machine time, considering the demand constraints.

Calculating Profit per Machine Hour

To compare products effectively, the company evaluates the profit contribution per machine hour:

- Product A: $30/ 2 hours = $15 per hour
- Product B: $15 / 4 hours = $3.75 per hour
- Product C: $50/ 6 hours = $8.33 per hour

From this calculation, Product A provides the highest profit per machine hour, followed by Product C,
then Product B.



Applying Optimization Techniques: Linear
Programming at Dustin Co.

Given the complexity of the problem—multiple products, demand constraints, and profit
considerations—Dustin Co. employs linear programming (LP) to identify the optimal production mix.

Formulating the LP Model

The LP model involves defining decision variables, constraints, and an objective function:

- Decision Variables:

-\( x_A'\): Number of units of Product A produced
-\( x_B\): Number of units of Product B produced
-\( x_C\): Number of units of Product C produced

- Objective Function:
Maximize total profit:

\[
Z = 30x_A + 15x B + 50x_C

\]
- Constraints:
- Machine hours:

\[
2X_A + 4x_ B + 6x_C\leq 10,000

\]

- Demand:

\[
x_A\leq 2,500
\]

\[
x_B\leq 1,500
\]

\[
x_C\leq 800
\]

- Non-negativity:



\[
Xx_A, x_B,x_ C\geq0
\]

Using LP solvers or graphical methods (for simplified models), Dustin Co. can determine the optimal
production quantities.

Insights from the LP Solution

The LP analysis typically indicates that:

- Producing as many units of Product A as demand allows maximizes profit contribution per machine
hour.

- Given the limited machine hours, it may be optimal to produce full demand for Product A, then
allocate remaining hours to Product C, and finally B, based on the profit per hour.

Sample Solution:

- Produce 2,500 units of A:

- Machine hours: \( 2 \times 2,500 = 5,000 \) hours

- Remaining hours: 5,000 hours

- Allocate to Product C:

- Max units: 800

- Machine hours: \( 6 \times 800 = 4,800 \) hours

- Remaining hours: 200 hours, which are insufficient for additional units of B or C, so B is not produced
in this scenario.

Total profit:

\[

Z = (30 \times 2,500) + (15 \times 0) + (50 \times 800) = 75,000 + 0 + 40,000 =\$115,000
\]

This approach underscores the importance of exploiting high-margin, high-profit-per-hour products
first, within demand limits.

Strategic Implications and Decision-Making

While mathematical models like LP provide a foundation, practical decision-making at Dustin Co.
involves several strategic considerations.

Balancing Profit and Market Demand



- Meeting demand: Producing the maximum demand of high-profit products ensures market share and
customer satisfaction.

- Overproduction risks: Excess production of low-demand items might lead to inventory costs or
obsolescence.

Flexibility and Capacity Expansion

- Adding shifts or overtime: To increase machine hours, Dustin Co. might consider extending
operational hours.

- Investing in additional equipment: Long-term, expanding capacity can alleviate resource constraints
and allow for more diversified production.

Product Focus and Portfolio Management

- Prioritizing products with higher profit per machine hour aligns with profit maximization.
- Managing product mix to avoid over-reliance on a few products reduces risk.

Operational Efficiency Improvements

- Streamlining production processes can reduce machine time per unit.
- Implementing lean manufacturing principles to eliminate waste.

Beyond the Numbers: Other Considerations

While quantitative analysis guides decision-making, other factors influence Dustin Co.'s strategic
choices.

Market Trends and Customer Preferences

- Shifts in customer preferences might alter demand forecasts.
- Diversification can mitigate risks associated with demand fluctuations.

Supply Chain Dynamics

- Raw material availability affects production schedules.
- Supplier reliability impacts capacity planning.



Competitive Landscape

- Competitors’ pricing and product offerings influence Dustin Co.'s product focus.
- Innovation and product differentiation can command premium margins.

Conclusion: Navigating Constraints with Strategic
Precision

Dustin Co.’s experience highlights the critical importance of effective resource allocation in
manufacturing. Through the use of linear programming and profit-per-hour analysis, the company can
make informed decisions that optimize their limited machine hours to maximize profitability.
However, the real-world application of these models requires balancing quantitative insights with
strategic considerations such as market demand, capacity expansion, operational efficiencies, and
competitive positioning.

As manufacturing environments become increasingly complex, companies like Dustin Co. must
continuously adapt their strategies to optimize constrained resources. By integrating analytical tools
with strategic foresight, they can navigate constraints effectively, ensuring sustainable growth and
competitive advantage in their industry.
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