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The “need to capture lessons learned”, the “need for a lessons learned data base” or “we need a knowledge data base” are often heard throughout engineering product companies. Associated with that, but often not heard are; what is a lesson learned? How are (should) lessons learned captured?, and How and what do we learn from lessons? 

The author believes that, for product engineering, lessons learned are captured and that capture, conversion, and use is accomplished through the effective execution of the product development process. It is process execution that acts to capture and convert multitudes of information, whether failures, results of value engineering, changes in general industrial trends, complexity reduction, consumer demand, etc. to process knowledge. It is the manner of use of this process knowledge that is at the root of the issue. The author further believes that any organization that executes its work within a structured process can also capture and convert its “lessons learned” as a de-facto implementation of its process. The idea that lessons learned are something special or different only seems to confuse the issue. 

Moreover, lessons learned “data bases” suggest both an alternative place to store lessons learned be established and that persons will be able to allocate time to reviewing its content. Again, the author believes that PD engineers have neither the time to create nor the time to use a secondary, often duplicate, data store. Any lessons learned benefits or value must be incorporated directly into the product development process.

Product engineering “lessons learned” exist in a 2-part environment: a semi-static state of what is known (archived knowledge), and a dynamic state that processes, captures or rejects candidate “lessons learned”, or more simply “what we are finding out” (new knowledge). The static state may be viewed as a semi-permanent historical archive of lessons learned, while the dynamic may be viewed as the acquisition and conversion of new lessons and the subsequent introduction of these lessons to enhance or modify the archive (add to or replace current knowledge). Business success is achieved when the speed and responsiveness of comparing archived knowledge to new knowledge is lively. If archived knowledge is unstable or transient, or new knowledge is questioned out of hand, then business success is in jeopardy. 

Once again, it is the authors opinion that the product development process captures its lessons learned through the execution of the systems engineering process, and places the knowledge in process control (or requirements) documents; System Design Specification, FMEAs, DVPs, ES, etc. Each document addresses certain requirements on how the firm desires part, subsystems and systems be designed, tested, manufactured and assembled. These documents become the storehouse of most relevant information regarding the product. Indeed, these documents, collectively, are the “lessons learned databases”. These documents are the company’s product engineering knowledge condensed into concise statements, and, as these documents are the foundation of the process, any knowledge captured in process execution is ultimately added to or removed from these documents.

The actual process of capturing and converting lessons learned is mostly undertaken in the dynamic change process and is evidenced by version changes in specifications, design changes review, 8Ds, failure analysis, etc (concern documents).  These activities focus on defining an issue and, through examination, creating results that will enhance overall knowledge – rapid conversion of archived knowledge into new process methods. 

Given the existence of both the “concern” documents, as well as the “requirement” documents, the need for an engineering knowledge base does not exist, since it already does, albeit in somewhat of a distributed fashion. However, the fundamental need of a lesson learned implementation is the ability to find a relevant document and, if needed, review all activities that led to additions and changes to the document (trace the history that captures lessons learned-knowledge). Thus, the complete set of documents and versions history may already constitute a “lessons learned knowledge base.” So, as posited in the introductory comments, there actually is no need for a dedicated  “lessons learned data base.”

A rather interesting point is that the document that tracks lessons learned (knowledge advancement) is the open issues list – in so much as the open issue list contains the problem, requests to change, failure issues, manufacturing concerns, etc. The open issue list is a running tally of those items that are “being learned”. The resolution of the open issue requires engineering analysis, assessment, tradeoffs, etc., which, when consolidated in core engineering activities, leads to the change of a control document. Open issues are often those archived knowledge items that are being evaluated against new knowledge. One interesting element of open issue lists would be the ability to compare current lists against past lists in order to determine if lessons are being “re-learned”. If re-learning is occurring, then these should be viewed as engineering process failure modes and lead to education, training, policies or improvements that would correct the process.

In reality, the complete capture, conversion and introduction of lessons learned into the product development process are ultimately demonstrated in the quality of the product. It is suggested that in this age of “fast to market”, lessons learned should be converted immediately, in order to have the maximum return to the company and that lessons learned are short lived as the total environment is rapidly changing – rapid introduction of new knowledge. Thus, evidence of lessons learned activities may need to be gauged and measured through quality metrics, and the measure of effectiveness is measured by the speed of quality improvement. That is, if quality improves very slowly, then one can argue that the capture, conversion, and migration of lessons learned into the process is quite slow, or that knowledge conversion is poor. 

What underlies lessons learned may actually be a management objective to improve process execution (increase process efficiency) through more effective conversion of knowledge into higher quality, revenue generating products, or innovations. One may even consider that innovation may be at odds with some aspects of lessons learned, in so much as archived knowledge may limit or restrict a persons ability to create significantly different solutions. 

Also of interest in the overall issue of lessons learned is the impact of sharing of knowledge with suppliers. In so much as suppliers are also advancing the market, creating new designs, responding to failures, etc., they are creating complimentary lessons learned, and these lessons are shared with the OEM through the competitive nature of the market. 

The argument is that lessons learned are a workflow or process phenomenon and must be supported by workflow process tools, not task or transaction tools such as databases. Thus, lessons learned cannot be a focus of an activity but a byproduct of it. One cannot decide to conduct a lessons learned activity; rather one can establish methods that support execution that capture lessons learned as a natural part of the process of execution. 

It is in this line of thinking that I suggest that the most long lasting and beneficial lessons are those that have to do with how to most effectively execute the process given the rate of new information coming into the process.
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