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Study Guide: Bottleneck Analysis

Bottleneck
Analysis

What is Bottleneck Analysis?

Bottleneck analysis is a systematic process of identifying and assessing points or areas
within a system, process, or workflow where the flow of work, resources, or information
is constrained or hindered. These bottlenecks act as limiting factors that impede the
overall efficiency, productivity, or performance of the system. The primary goal of
bottleneck analysis is to locate these critical constraints, understand their causes, and
develop strategies to alleviate or eliminate them. By doing so, organizations can
optimize their operations and improve the flow of work, ultimately leading to increased
productivity and efficiency. Bottleneck analysis is a valuable tool for process
improvement and resource allocation in various industries and sectors.

How can we think about bottlenecks?

The capacity of a system is defined by its bottleneck

Each work area can have its own unique capacity

Capacity analysis determines the throughput capacity of workstations in a system
A bottleneck is a limiting factor of constraint

A bottleneck has the lowest effective capacity in a system
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Basic Concepts
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e The process time of a station is the time to produce a unit at that single
workstation

e The process time of a system is the time of the longest process in the system: the
bottleneck

e The process cycle time is the time it takes for a product to go through the
production process with no waiting

Capacity Analysis

The capacity analysis formula typically depends on the context in which it's used, as
capacity analysis can be applied to various scenarios, such as manufacturing, service
operations, or project management. The specific formula you use will vary based on the
type of capacity you are analyzing. Here are a few common capacity analysis formulas:

e Capacity Utilization:
Capacity Utilization (%) = (Actual Output / Maximum Potential Output) * 100

In manufacturing or production, this formula helps you determine how efficiently you are
using your resources to produce goods or services.

e Service Capacity:
Service Capacity = (Number of Service Units Produced) / (Time Period)

This formula is often used in service industries, like healthcare or customer service, to
measure the number of services provided in a given time frame.

Developing people for superior business results



]
tlj Impruver University Bottleneck Analysis Study Guide

e Project Capacity:
Project Capacity = (Total Available Work Hours) / (Time Required for the Project)

In project management, this formula helps you determine how much work can be
completed within a specified time frame based on available resources.

e Resource Capacity:
Resource Capacity = (Number of Resources) * (Working Hours)

This formula is used to calculate the total capacity of a specific type of resource
available, such as employees or machines.

Please note that capacity analysis may involve more complex formulas and
considerations, depending on the specific requirements of the analysis. It's important to
adapt the formula to your particular situation and data.

Theory of Constraints

“underutilized capacity”
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Five-Step Process for Recognizing and Managing Limitations

1. Identify the constraint

2. Develop a plan for overcoming the constraints

3. Focus resources on accomplishing Steps 2

4. Reduce the effects of constraints by offloading work or expanding capability
5. Once overcome, go back to step 1 and find new constraints

Bottleneck Management

1. Release work orders to the system at the pace set by the bottleneck

2. Lost time at the bottleneck represents lost time for the whole system

3. Increasing the capacity of a non-bottleneck station is a mirage

4. Increasing the capacity of a bottleneck increases the capacity of the whole system

Effective bottleneck management is essential for optimizing processes and improving
efficiency.

Here are some more practical tips for bottleneck management:
e Identify and Prioritize Bottlenecks:

Begin by identifying bottlenecks in your processes. These are points where work piles
up or is slower than the rest of the system.

Prioritize bottlenecks based on their impact on overall performance. Focus on
addressing the most critical ones first.

e Analyze and Understand Causes:

Analyze the root causes of bottlenecks. Are they due to resource limitations, process
design, or other factors?

Gather data and feedback from employees to gain a clear understanding of what is
causing the bottleneck.

e Optimize Resource Allocation:

Allocate resources strategically to address bottlenecks. This might involve redistributing
staff, adjusting work schedules, or investing in additional resources.

Ensure that resources are available when and where they are needed to keep the flow
of work consistent.
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e Improve Process Flow:

Redesign processes to bypass or reduce bottlenecks. Streamline workflows and
eliminate unnecessary steps.

Consider implementing lean or Six Sigma principles to reduce waste and improve
efficiency.

e Implement Technology Solutions:

Evaluate whether technology can help alleviate bottlenecks. Automation, software tools,
or new equipment may increase capacity and reduce constraints.

e Set Performance Metrics:

Define key performance indicators (KPIs) to monitor the performance of bottleneck
management efforts.

Regularly measure and analyze these metrics to track progress and make adjustments
as needed.

e Cross-Train Employees:

Cross-train employees to perform multiple roles within the organization. This ensures
that work can continue even if a particular team member is absent.

e Implement Just-in-Time Inventory:

In manufacturing and supply chain management, adopting a just-in-time (JIT) inventory
system can help reduce the buildup of excess inventory, which can contribute to
bottlenecks.

e Continuous Improvement:

Embrace a culture of continuous improvement. Regularly review processes and address
bottlenecks as they arise.

Encourage feedback from employees and involve them in problem-solving and process
improvement initiatives.

e Scenario Planning:

Develop contingency plans for managing bottlenecks during peak demand periods or
unexpected disruptions. Having plans in place can help you respond effectively.
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e Regularly Communicate and Coordinate:

Maintain clear communication among teams, departments, and stakeholders to
coordinate efforts in managing and resolving bottlenecks.

e Monitor Market and Industry Changes:

Stay attuned to changes in the market, customer demand, and industry trends. Be
prepared to adapt your processes and resources accordingly.

Bottleneck management is an ongoing process, and it requires a combination of
analysis, strategic planning, and adaptability to ensure that your organization operates
at its maximum capacity while maintaining high-quality outputs.
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