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Key message points

* Knowledge flow in Product Development is the equivalent of product
flow in manufacturing.

* PDCA is the foundation of knowledge flow and needs to be universally
applied.

* Knowledge flow consists of creation, collection, curation and
application.

* The “who” of knowledge management (SMTEs) is as important as the
”hOW”_

* Diagnose the knowledge flow opportunities to prioritize efforts
relevant to the business. S based metrics are particularly useful.



The challenge of JCI Product Development

* Joined JCI with responsibility for North American Engineering in 2005 —
roughly S8B per year sales in seats, interiors and electronics to the auto
industry.

* 7 major seat programs underway — all in distress and customers were
very upset. Many engineering mistakes, program delays and failure to
meet specifications, which were quite complex. Roughly 500 engineers.

* Analysis of the waste for engineering mistakes for the previous year:
S83M in excess engineering time not chargeable to the customer and
tooling that had to be scrapped because of design changes.



Knowledge flow in traditional Product Development

* Repeated mistakes.

* Limited and sporadic use of PDCA.

* Unclear responsibility for
knowledge creation, collection,
curation, and application.

e “Systems” that are avoided or not
used.




Overall approach and strategy

 Diaghose the problem — create waste metrics denominated in S
* “The Basics”: Basic Engineering Process

* “Disciplined Execution”:
* Requirements engineering
* SMTEs
* Design reviews

Disciplined
Execution
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Basic Engineering Process
Plan  “Work as a team, use the whiteboard"
1) Define Problem or Objective

2) Establish Targets

3) Understand the Physics

4) Brainstorm Alternatives

5) Analyze and Rank Alternatives

6) Evaluate Impact in all Areas

7) Create Visual, Detailed, Double-ended
mEE

8) Execute Solution

1)
2)

3)

4)
5)
6)

8)

* Grasp the situation, go and sce
* Uss ACTUAL parts, drawings. data. location, situation, hssory
* Undarstand customer and program requiremants

* What s the best measurement scale?

= Clanty system targets. Flowdown targeds 1o subsystems. and components
* Quandfy and considar varation

* List importart assumplions

* What = actually happening? ‘What shauld be happening?

* What s the root cause?

* Diagram or graph the physics with the target and varation,

» Davelop hand calculations, simulations, ransfer functons 10 describe the physics

and vanaton

* Get others involved with non-basic problems
» Capture the manufacturng process requiroments
* Work a3 a team, bulld consensus

» Use Pugh Analyss, iradeot! curves, or othar appropnale method and actusd data
» Use understanding of physics and manufactunng process 10 meet targets

» Consider unintended consequences for selacted concept
» Consider constiraints, trade-ofs, Interactions, varation, #ic. 1o mig, cost, mass, timing &ic.
» Ravise e Pugh Analysis

* Work back from crtical objactives and forward from cument s2ate 10 creats the schedule
* Clarify risks (technical, commercial, & timing) and plan to mitigate risks

* Input who, what, whan, whare, how, maasuras (procass & results)

+ ldantfy and obtain SUPEO OF rESOUICES from othars

» Conduct Irials as neaded

B0cording to plan

* Implement
* Minimize product parformance varation, Set lolerances for aasa of manufacturing and low cost
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9) Confirm Results

9)

* Go and sea results; confirm with data
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10) Reflect & Transfer to Knowledge Base

10)



BEP example
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Requirements engineering

* “5 why” analysis of the $83M waste generated by Engineering: most
was caused by agreeing to requirements in the quote process that
could not be achieved by the proposed designs.

* Business units were aligned to customers, and cross business unit
communication and collaboration in the quote process were weak.

* Created “Requirements Engineering” function to sign off on quote
packages before presentation to the customer.

* Implemented with a staff of 2 to start (Director and Senior Engineer).



Subject Matter Technical Experts (SMTEs)

* Requirements Engineering a critical first step, but not adequate to
manage all important knowledge.

« SMTEs position created to collect, curate and apply knowledge.

» "Defense” — solving problems, avoiding risk (DFMEA, FTA, PFMEA),
competitive benchmarking.

» “Offence” — technology prospecting, innovation, creation of solution
sets, supporting commercial strategy, driving VA/VE, creation of cost
tables.

* 12 SMTE + Director of SMTEs positions were created.
* Goals set for program efficiency, product cost and product quality.



Design reviews

* Design reviews are the touch points for knowledge flow.

* Content varies by phase of the program
* Innovation
Creation/ application of preferred solution sets
Requirements (in quoting process)
Risk mitigation and optimization
DFMEA/ PFMEA/ FTA application
Problem solving
VA/VE and cost reduction

 SMTEs have sign off responsibility, but collaboration is critical.



Knowledge flow
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Traditional Engineering knowledge flow problem statement:

Knowledge from individual programs is siloed with the only sharing being “lessons learned” databases. These are
frequently not up to date, lack background and context (“why”), and are treated by teams as a “check the box” exercise.

Lean knowledge flow:
Knowledge is created, collected, curated and applied thru A3 creation by the entire organization, collection,
curation and application by SMTEs in design reviews with program teams at critical points in the program.




Results

* Waste metrics were mostly improved by A3 culture and the
implementation of Requirements Engineering.

* Reflection conducted 24 months after implementation yielded waste
numbers too low to measure (from S83M to less than $1.0M)

* SMITE impact was largely to improve program execution efficiency/
cost, product cost and product quality (roughly 30% improvement
after 3 years).

* The larger story is documented in Chapter 11 of “The Toyota Way to
Continuous Improvement” by Liker and Franz



Key message points

* Knowledge flow in Product Development is the equivalent of product
flow in manufacturing.

* PDCA is the foundation of knowledge flow and needs to be universally
applied.

* Knowledge flow consists of creation, collection, curation and
application.

* The “who” of knowledge management (SMTEs) is as important as the
(lhOW”

* Diagnose the knowledge flow opportunities to prioritize efforts
relevant to the business. S based metrics are particularly useful.
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