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NAVY MANTECH PROJECT PLANNING DOCUMENT

1. Date: July 11, 2001
2. Issue Number: 

3. Issue Title: 

4. Project Number: 

5. Project Title: Lean Supply Network Pilot
6. Cost: ($560K)
 FY02; ($200K) FY03
7. Implementing Program Office:  F/A 18 E/F
8. Weapon System Application: Direct application is to reduce supplier costs and cycle time for F/A 18 program; there is potential application to all Navy weapons systems
9. Component: TBD
10. Project Leader: Tom Phelps, ERIM
11. Technical Assistant: 

12. Performing Activity:  ERIM
13. Performing Activity POC:  Mitch Fleischer
14. Problem:

Most manufacturing systems are characterized by a high degree of waste.  In the lean manufacturing literature these wastes are defined as:  overproduction, transportation, waiting, motion, processing, inventory and defects.  Lean manufacturing (derived from the principles of the Toyota Production System) is the current best practice approach to this problem.  To date, most lean manufacturing efforts have focused on the internal operations of an individual plant.  However, much of the waste seen in an individual plant has its roots in the larger supply network.  For example, a customer may place large batch orders at irregular times, which cause his supplier to have high levels of inventory in order to meet the unpredictable order flow.  An examination just of the supplier would reveal high levels of inventory, but would provide no means of understanding or dealing with the problem.  Equally, an examination of the customer’s operation might reveal the high levels of inventory created by the large batch shipments, would give little indication of the total cost to the whole supply network.

The levels of supply network waste produced by the these problems is difficult to estimate.  James Womack, author of The Machine that Changed the World and Lean Thinking, estimates that internally focused lean interventions can eliminate 25% of wasted steps and improve throughput time by 50%.  He argues that a further 75% of wasted steps could be eliminated and that throughput time could be reduced by 90% by working on the entire value stream in the supply network.  The accuracy of these estimates remains to be seen however, since there are few examples of what Womack calls “Macro-Value Stream Mapping” which applies lean principles to the entire supply network.  In his workshops on the topic, Womack describes the approach, but there is little evidence that it has been applied more than once or twice.  Indeed, he finishes his workshop with a challenge for someone to try it.

15. Solution:  

We propose to demonstrate a complete “Lean” approach to the analysis and improvement of Supply Networks in a system from the F/A 18 E/F program at Boeing, St. Louis.  The goals of the project would be to define value, improve flow, and reduce waste in the supply network for that system.  The specific system has yet to be chosen, but it would be something on the order of a front landing gear, that would provide sufficient complexity as to pose a challenge, but not so complex as to overwhelm our ability to learn while we do.

Boeing already has several on-going efforts in lean manufacturing.  In addition to their own internal change efforts, the have an internal group that provides assistance to suppliers to convert to a lean system.  Boeing also participates in the Navy MANTECH-sponsored Pathways program, which provides assistance to small suppliers to become lean.  While all of these efforts are targeted at the suppliers’ internal operations, they do provide an excellent basis from which to build a supply network lean initiative.  

The proposed approach will combine several methods, some of which are of proven effectiveness for other purposes, and some of which are relatively untested.  We will combine these methods into a single, coherent approach that results in significant reductions in cost and cycle time for the focal system.  These methods include:

· Value Stream mapping – this is a well established process (developed by the Lean Enterprise Institute) to map the flow of value in the supplier’s processes.  It helps to determine possible sources of waste and poor flow.  While this might not seem to be a part of a “supply network” analysis, in fact it is critical to understand how internal processes and wastes are linked to supply network interactions. In effect, wastes in the internal value stream may well be affected by supply network processes.  Boeing has considerable experience performing value stream mapping.

· Boeing’s Lean Assessment Methodology – this is the current Boeing Lean Supplier assessment which rates the supplier on the following issues:  leadership, workplace organization, empowerment and teams, inventory and supply, manufacturing processes continuous process improvement, and workplace culture.

· Macro-value stream mapping – this is an extension of Value Stream Mapping (VSM).  Also developed by the Lean Enterprise Institute, it looks at the whole value stream (what we call the supply network) for a product.  Like VSM it focuses on flow and waste in the value stream.  In effect, for Macro VSM the internal VSMs developed at each supplier become “black boxes”, and the links between the boxes are shown.

· Detailed Supply Network Information Flow Analysis – this is a modification of a process that ERIM has considerable experience conducting that maps the information flows into and out of a company with its customers and suppliers.  The process maps the general content of information flows, where it is going, where it came from, and what the timing and delays are in its movement.  This will include an assessment of data quality in these information flows and the impacts of poor data quality on the overall process.

· E-business Assessment – this modifies another ERIM process to determine the supplier’s readiness for e-business.  This should not imply that e-business will definitely be a recommendation, but it may well be one and we need to be ready if such a recommendation is made.

· Guided Planning and Implementation – this applies the experience of the project team to assist the supplier or set of suppliers to make actual changes that will lead to reduce costs and/or cycle time.  Boeing provides expertise in planning Lean engagements, while ERIM provides expertise in process change and e-business.

16. Technical Plan:

There are five primary tasks in the proposed project:

1) Identify a Boeing system and its suppliers.  The goal of this task is to identify a specific supply network in the F/A-18 E/F program that is committed to the project and will participate in the pilot.  We will map the entire supply network down to the third-tier by obtaining bill of material information from Boeing and the appropriate first and second-tier suppliers.  Based on this mapping we will select a slice of the network that appears to provide the greatest potential for lead time and cost savings.

2) Assess and analyze the supply network.  The goal of this task is to understand the supply network characteristics in considerable detail.  To that end we will conduct an assessment at each member of the supply network for purposes of data collection.  We will then conduct a supply network analysis to identify specific opportunities for improvement.  The methods described above will be used in this analysis.

3) Plan the Lean Supply Network engagements.  The goal of this task is to develop a plan for specific engagements to change the characteristics of the supply network for the target system in order to save cost or reduce lead time.  The initial steps in this task will build a to-be version of the supply network value stream.  This to-be will not be some “ideal” state, but rather an interim state that is achievable within the time of the project.

4) Guide implementation.  Guide engagements at each company.  For each project at each supplier, technical assistance will be provided on an as-needed basis.  Specific assistance needed will depend on the details of the project.  Between 3 and 5 engagements will be undertaken, depending on the scope of each engagement.

5) Evaluate and develop a Guidebook.  Based on the experience gained in Task 4 and the evaluation results we will develop a Guidebook that can serve as a training device for other firms planning to undertake Lean Supply Network process improvements.

The project will taken 18 months.

17. Implementation Plan:

A set of specific improvements identified as part of this project will be implemented and evaluated, with specific benefits measured.  In addition, there will be potential improvements identified which cannot be implemented due to the limited scope of the project.  Should the initial set of improvements demonstrate their benefit, these additional improvements will be undertaken by the suppliers with assistance from Boeing staff as needed.  

Should the entire methodology prove successful, Boeing will institutionalize it as part of their Lean Supplier Assistance approach.

18. Benefits Analysis:  

There are three primary benefits expected from the F/A-18 E/F Lean Supply Networks project.  First, all of the suppliers in the selected supply chain will realize improved performance from lead time reductions, improved inventory turns, increased productivity, higher quality, and improved affordability.  These improvements in performance at the supplier level should allow the supply base to expand their existing business.  While the overall improvements are difficult to quantify because all companies are not starting at the same baseline, it is not uncommon to see a 25% to 50% improvement in lead time, inventory turns, and quality.  Second, Boeing will benefit from having a more robust supply chain with increased schedule confidence (i.e., lower program risk).  Additionally, with the improvements in the supply base, Boeing should experience improved quality, reduced lead times, and improved affordability.  Third, the Navy customer should benefit by having an industry applicable tool to implement supply chain improvements which, in the long term, will result in a more affordable weapons system.

19. Deliverables:  

Deliverables from this project will take three forms:

1. Specific Improvements in the Supply Network – as described above, the supply network for the specified system of the F/A 18 will have achieved a significant level of cost and/or cycle time savings.

2. Guidebook for Lean Supply Network Processes – we will develop a Guidebook that can serve as a training device for other firms planning to undertake Lean Supply Network process improvements.

3. Quarterly and Final Reports – quarterly technical and financial reports will be provided as well as a final technical report.

