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Andon Applications and their Integration with Lean Operations Systems

Andon applications are now commonplace throughout the automotive industry. First widely used by 
Toyota Motor Corporation, the boards were studied and implemented in a variety of styles worldwide. 
However, the implementations have not always achieved the expected results in improvements in cost, 
delivery, and quality. In many cases the shop floor worker, who should most benefit from the use of the 
andon, does not understand how to use it, or even see a need to give it a second glance – it has no effect 
on their work life. This is a far cry from the original reason the andon was created. 

The andon was created as a countermeasure to problem that arose in the implementation of the Toyota 
Production System. As workers performed continuous improvement, it was soon discovered that there 
was no need to attend automatic machinery full time. With autonomation reaching ever-higher 
performance levels, they were assured that the machines would stop if there were a problem or if some 
other assistance were needed, say a tool change or a quality check. This ‘autonomatic’ behavior was also 
applied to manual operations, such as assembly lines. When the assembly worker detected a problem and 
needed assistance, they were expected to call for help, to never pass defects to the following process. How 
was this communication to take place?

Enter the andon. The Toyota Production System requires rapid response to problems, yet does not allow 
the waste of someone just waiting for them to occur. The persons responsible, then, had to have a method 
for the processes, automatic or manual, to communicate needs to them. The simple, but extremely 
powerful, tool created was a board that elegantly communicated when to provide assistance to the 
processes. Who was the recipient of the information? The workers. Having this information located at one 
place eliminated the need to go to process just to ‘check up’ on it, e.g., is it running, does it need a tool 
change, etc. Now that the worker wasn’t required to make unnecessary trips, his or her time was spent 
doing more valuable things. This type of waste elimination is the very core of TPS.

The function and the purpose of the andon haven’t changed much since it’s inception. The improvements 
that have been made have been focused on eliminating waste from the workers’ daily routine. The andons
within Toyota are basically standard, although custom designed and built for each line. Everyone within 
the organization can read and understand the andon, and derive important information from it; however, 
its use and purpose remain as a tool for the production teams. Take away the andon, and performance will 
suffer drastically. It is a tool that is deeply rooted in the Toyota Production System, and strongly integrated 
into the work lives of the workers.

Clearly, the properly applied andon is not an add-on or a nicety. Since it is so deeply rooted and integrated 
into the production system, it is a necessity. It logically follows that the production system has to be clearly 
defined and understood by everyone involved in the process. This understanding must be to level of detail
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that defines the work content, organization design, and the expected behavior of the workers. Consider 
two examples: the automatic engine machining line and an assembly line. For simplicity, the work content 
of the machining workers can be defined as changing tools when required, performing quality checks when 
required, loading parts to automated assembly machines, and responding when the machines sense an 
abnormality and shut down. Part counters drive the tool changes and quality checks, and the processes will 
stop if these actions are not taken; however, it is preferred to have some chance to respond to the calls for 
these work items so they can be performed with little or no down time. The controls of the machines are 
able to signal when they have stopped due to an abnormality. The workers are organized into a team of 
people responsible for high productivity and quality. They accomplish this by taking care of the items 
required to maintain the equipment in its proper operating state. When the worker (team member) 
encounters a problem and requires assistance, a high-skilled member of the team (team leader) is 
available to assist them. They are expected to stop the line and call for assistance when an abnormality is 
discovered. Using this simple approach, the andon can almost design itself. Since the machines are 
automatic and only require assistance in the cases given above, the communication method (andon) must 
instruct the people when to perform the items in their work content, and provide some forecast to allow 
them to be done with little or no downtime: tool changes, quality checks, adding parts. The team is also 
responsible to troubleshoot the process when there is an abnormality, so the andon must communicate 
when the process has detected a problem and stopped. Furthermore, when a team member needs 
assistance, he or she must call the team leader. Since it takes time for the team member to go look for the 
team member, the andon should include some method to call for the team leader.

Now, consider an assembly line. In this case, the line is fully manual. A worker, who performs a standard, 
repeatable task that takes nearly the entire cycle time to perform, occupies each station. The workers are 
organized into a team responsible for high productivity and quality. When they encounter an abnormality, 
they are expected to call for assistance. A member of the team, who knows all of the processes but is not 
regularly performing a process, answers the calls for assistance. The team members are expected not to 
pass a defect to the following process, and have the ability and responsibility to stop the line to prevent 
this. The line contains some interlocks at certain stations for tightening tools or parts selection, and if they 
are not complete by the end of the process cycle time, the line will stop. When these abnormal situations 
occur, the team leader is responsible to assist the process and re-start the line when the situation is 
resolved. In order to achieve the high performance levels required, the response to these problems must 
be rapid; in fact, if it were possible to detect these problems and resolve them without stopping the line, 
this would reduce down time. This is preferred. Once again, the needs of the team lead to clear 
requirements of the andon. The andon must provide a method for the team members to call the team 
leader when assistance is needed, but before the end of the process is reached in order to provide time to 
resolve the abnormality with little or no down time. Since the line will stop if interlocks are not complete 
by the end of the process, the andon must communicate this situation immediately.
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Although the andon is an integral part of the production system and a required tool for the teams working 
in the system, the information is useful for supervisors as well. The supervisor can understand the run 
status of the line, and what processes need assistance in real time. Of course, the function of the teams is 
to respond to the andon, so it isn’t required of the supervisor to direct the team members to do their 
tasks; the andon provides this work instruction. The andon can also be designed to show what processes 
workers are attending, which is a critical feature on the automatic lines. This allows the team members to 
know what process to attend in the case of multiple calls; if the andon shows someone is already 
responding to a call, there is no need for someone else to go. The supervisor uses this feature as a form of 
visual control, knowing where team members are at a glance.

The physical andon board itself must be clearly visible to those who must use it in order to perform their 
work content. It must be easy to read and understand, containing only the information necessary to 
support the activities of the teams and providing a real-time view of the line status. Adding complexity to 
the board, especially during initial implementation, should be approached with caution, as this complexity 
can lead to difficulty in understanding the board. The old adage ‘simpler is better’ certainly applies here. 
Any improvements to the board design and information presented should be tested with one question: 
What type of manufacturing wastes are being reduced or eliminated with this change? The andons
presented in the examples discussed here are not information systems; they are designed to instruct work 
and provide a real-time view of the production line status. If support areas require information from the 
processes in order to provide better service to manufacturing, it is wise to deliver it in methods other than 
the andon board.

In order to get the full benefit and return from an andon implementation, the first step is to define the 
operation system that will be employed in the manufacturing facility. Since the andon is a product of lean 
manufacturing, it only follows that basing the operation system on lean principles will provide desirable 
results. As in the examples, defining work content, organization structure, and behaviors of the workers, as 
well as engineering the machine tools and processes according to lean manufacturing principles, is a 
prerequisite to successful implementation. Following this, define the andon outputs based on the 
information the workers require in order to accomplish their work items and to understand the real time 
status of the line. Finally, design the physical board to be simple and easy to understand. Of course, the 
actual engineering is a bit more complex than this, but understanding the fundamentals is crucial to begin 
the implementation.

The greatest challenge will not be with the engineering of the system, or even with the definition of the 
operation system. The greatest challenge lies with the acceptance and willingness of personnel at all levels 
of the company to accept the new methods associated with the implementation. Although the benefits of 
these changes affect everyone through increased participation, lower cost, and higher performance, 
inertia is a human condition that must be dealt with. In order to affect the change buy in must occur 
through all levels of the organization, from plant manager to team member. Management must provide
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training and support to the shop floor, and address the issues that arise during the implementation. 
Supervisors and team members must be committed to the deployment, and share responsibility for its 
success or failure. Support groups, such as engineering, must work with management and shop floor 
personnel to understand their needs, and engineer the andon to support them. Careful planning, including 
planning for training and development, and frequent follow-up are required to support each area’s 
activities and keep the project on track.

Implementing an effective andon system means implementing an effective operations system. The two are 
inseparable. Understanding how the andon came to be offers insight into how to plan and deploy not only 
andons, but also operations systems. If the andon project is successful, a solid foundation for lean 
transformation will be in place. 


