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PREFACE

This is the final report of the Manufacturing Assembly Pilot (MAP) project. This project was funded in part
by the United States Department of Defense, Advanced Research Program Area (ARPA) as an Agile
Business Practices Demonstration Project. This project was proposed and subsequently awarded to the
Automotive Industry Action Group (AIAG) under Broad Agency Announcement ARPA/SSTO BAA-94-
31. This project was managed by the U.S. Air Force Materiel Command, Wright Laboratory (WL/MTIA).
This Final Report satisfies the deliverable referenced in Article 14,C of cooperative agreement number
F33615-95-2-5518.

The AIAG is a not-for-profit trade association of North American vehicle manufacturers and suppliers. The
mission of the AIAG is to improve the productivity of its members and the North American automotive
industry. The intent of this project is both to provide direct benefit to automotive manufacturing and to
identify improvements that benefit other industries including defense suppliers.

This project focuses on improving the flow of information and material during the order fulfillment process
where multiple production releases are issued against a purchase order. Improvements entailed both
electronic commerce technologies and improved business practices applied throughout the supply chain.
During the course of the project, these improvements were validated through pilot implementation down
four tiers of an automotive seating supply chain. Resuits indicate significant impact on information lead
time and other measures, which is expected to reduce cost in the industry of about a billion dollars. The big
three automobile manufacturers now require the adoption of key MAP improvement recommendations
within their supply chains and the AIAG is supporting adoption through promotion, training, and reference
materials.

Completion of this project was a cooperative effort between the following organizations:

e AIAG, Project management and industry interface

e  Air Force ManTech, Government Contracting Agency

e  Participating Manufacturing Companies, including: Ford, General Motors, Chrysler, Johnson Controls,
Lear Favesa, Douglas and Lomason, Collins & Aikman, Millikan & Company, Textileather,
Technotrim, Atwood Automotive, R-R Spring, Rockford Spring, Specialty Screw, Dudek & Bock
Spring, and Canadian Fab
Industrial Technology Institute, Contracted services provider
Wizdom Systems, Contracted services provider

Further information about the MAP project can be found on the AIAG's webs site: http://www.ajag.org/




1. Introduction

1.1 Abstract

The Manufacturing Assembly Pilot (MAP) project is an effort to improve material and information flow
within the automotive industry. The project was started in 1994. A group of companies came together at the
Automotive Industry Action Group (AIAG) to identify improvements and test them through pilot
application. Business metrics were tracked to validate the impact of the improvements. MAP has identified
common technologies and business practices that offer significant benefit for individual companies and
supply chains as a whole.

1.2 Overview

The objective of the MAP effort is to improve the quality of information flowing down the supply chain and
move it quickly, as quickly as a day per tier, from the OEM to the last supplier in the chain.

The MAP Supply Chain is typical within the automotive industry. World-class practices are in place
between OEM and first-tier supplier, in this case Johnson Controls. There is single-piece flow
manufacturing for seats. Seats are delivered in sequence so they can be unloaded and installed directly as
cars or trucks move along the assembly line. Inventories are almost non-existent in this environment,
quality is high, and material is moved to the next manufacturing operation “just-in-time.”

. e Late/inaccurate schedules

L’ *Large inventories/just-in-case
OEM S * Poor communication
s __"I J * High costs
e - Premium transportation
’ - Obsolescence
.
Johnson s - Unpilanned changeovers

Controls | ”
L I
i 2nd Tier
R
= Single piece flow manufacturing

* Delivered in sequence 3rd Tier
* Smaliinventories/just-in-time I

* High quality
i

Figure 1-1. Characterization of First Tier Suppliers

Contrast that with the disorder in material flow that exists below the first tier. Scheduling information is
often late or inaccurate, large inventories are carried just in case there is a problem. Little or no
communication between suppliers, coupled with the problems mentioned above, leads to higher costs in
premium transportation, obsolete material, and the costs of unplanned changeovers in manufacturing in
order to provide on-time shipments. Material flows because suppliers have a “do whatever it takes!”
attitude, and the cost of doing business in this way is buried in the supply chain. The dichotomny between
supply relationships above and below the first tier is depicted in Figure 1-1.




Figure 1-2 is a chart of all sixteen companies in the seat supply chain participating in the project and the
information and material flows between them. Notice the two different chains below Johnson Controls at
the first tier. On the right, highlighted by the dark arrows are the hardware suppliers, and on the left, the
gray arrows represent the soft-trim part of the supply chain. If it looks complicated, that's because it is!

1.3 Methodology
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Figure 1-2. The MAP Supply Chain

AJAG decided to attack the situation by considering the supply chain as a system. This allowed for the
identification of improvement opportunities that would impact the entire supply chain. These improvements
led to a number of recommendations from a team made up of representatives of the cornpanies participating
in the MAP project. The group’s recommendations touched on all stages of information flow, as depicted in
Figure 1-3.

Send
Material
elease Data

Receive
Material
Release Data

Process
Orders

Production

Figure 1-3. Production Release Process Flow

The intent of the recommendations is to flow information more quickly. An agile supply chain must be able
to move the full planning horizon from the top down to the lowest tier without having information truncated
or distorted at any tier along the way. EDI is the primary method for communicating both long-term
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planning and short-term scheduling information to minimize information flow lead time. Electronic mail or
(e-mail) is used for ancillary communications is required. To make this all work, business practices must be
re-engineered to allow lead-time compression. Customers and suppliers must communicate and understand
each other's business processes. Only then will you see positive change in the supply chain. Figure 1-4
shows the kinds of time savings expected at each stage of information flow.’

Receive Send
. Process Plan
—3 Material +3b > . =B Material =T
Orders Production
Release Data Release Data)

N 0oy EEENEN o, S S days | (30 min)
I 10 min I 1hour B 5hours I (30 min)

K

E B Worst Case (11.5 days)

B Benchmark - Process and Technical Changes
(6.5 hours)

Figure 1-4. Benchmark Lead Time Improvement

Through MAP these improvements have been implemented down the supply chain. This work has
demonstrated some important lessons regarding implementation of new communication technologies and
re-engineering the business practices that support them including the following:

e Suppliers are resource constrained, and solutions must be low cost with minimum impact on staff time.
e Many suppliers have similar business structures, so solutions can be built on common templates.

» In many cases, suppliers are constrained by existing business computer systems. These systems not only
limit the integration of new information technologies, but also inhibit changes in current business
practices.

1.4 Metrics

As a result of implementing the recommended changes, suppliers will possess accurate and timely material
requirement information. The MAP project team has selected a set of metrics to provide answers to two
questions.

1. Are the changes having the desired impact on the supply chain?
2. What results can be used in a business case to promote broad adoption in other supply chains?

These metrics demonstrate the kind of performance improvement that can be achieved. Improvements were
measured by analyzing changes in the cost of premium freight, number of on-time shipments, rate of
inventory turnover, and number of unplanned changeovers in manufacturing. Figure 1-5 depicts
relationships among these variables.
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Figure 1-5. MAP Benefits
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Figure 1-6 and Figure 1-7 show how dramatically the lead time has been reduced in the MAP supply chain.

26 days 11 days
March, 1995 March, 1996

T
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Figure 1-6. Lead Time Improvement in Kardware Chain
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Figure 1-7. Lead Time fmprovement in Soft Trim Chain




1.5 Industry Adoption

The key to industry adoption are the strategic initiatives of the automobile thanufacturers along the business
case and implementation experience from the MAP pilot. When policy is driven by sound business case data
along with proven experience, broad adoption is not only possible, but probable. Companies will decide to
make these changes because education and training are available, the costs and benefits are known, the risk
can be managed, and customer and supplier goals are supported. An overview of the recommended
approach to developing adoption plans is presented in Figure 1-8.

Policies J
Broad Industry Adoption
MAP

. - - Known Cost and Benefit
Business Case - Manageabie Risk

- Support Customer and Supplier Goals
- Technology / Software Available

1T

[ AIAG Education and Training ]

-

Experience

Figure 1-8. Broad Deployment Strategy

The Ford Motor Company initiated a material system requirements program called MS-9000 with their
suppliers, which is built on several of the MAP recommendations and business practices. This led all the
OEMs to work together to initiate a substantial, positive change. Ford, Chrysler and General Motors have
agreed on and communicated a common set of requirements for EDI implementation to their first, second,
and third tier suppliers. ‘

This same kind of success can be realized in other industries and AIAG.is committed to working together to
transfer what has been learned from MAP, in a form that would be useful in their initiatives.




2. Description of the Problem Addressed during This Effort

2.1 Role of AIAG

The Automotive Industry Action Group (AIAG) is a not-for-profit trade association of North American
vehicle manufacturers and suppliers. The mission of the AIAG is to improve the productivity of its members
and the North American automotive industry by providing an organization to:

e Foster cooperation and communication between customers and their suppliers to improve business
processes.

¢  Identify, prioritize, and address existing and emerging common issues and apply new and current
technology to increase the efficiency of the industry.

*  Promote a sense of urgency in adopting developed business practices.
¢ Cooperate and communicate with other industry, government, educational, and technical organizations.

Under the auspices of AIAG, volunteers from over 1300 member companies tackle industry issues in
supply, manufacturing, engineering, quality, and finance. Working together, they investigate the benefits of
finding commonalities in new areas, examine established business processes with an eye toward
improvement, and compare procedures to determine best practices.

AIAG member companies reap immediate benefits while the North American automotive industry as a
whole reaps long-term rewards. AIAG members play a unique role in the development of new technologies
and the standards that govern their usage. By providing the perfect forum for initiating proactive planning
and improving trading partner relationship, AIAG membership offers:

* A neutral environment for discussing issues
e Networking opportunities between customer and supplier companies

* Alink to the development of customer requirements. AIAG supplier members are never surprised by
requirements -- they help shape them

¢ Exposure to other member companies’ business strategies and implementation successes
*  Working solutions to critical cost problems

¢ Training to sharpen leadership and project management skills

* Complimentary copies of AIAG's standards/guideline publications -

In addition to acting as an information resource and solutions clearinghouse, ATIAG also provides the
industry with a strong voice to allow members to:

» Participate at national industry, standards and technology forums

¢  Set the direction for company and industry changes

2.2 Pre-award Efforts

The concepts for the MAP project were developed initially at the Industrial Technology Institute (ITI), in
Ann Arbor, Michigan. ITI approached the AIAG in late 1992 for assistance in exploring the potential for
application of electronic data interchange techniques (EDI) within multi-tier automotive supply chains.
AIAG accepted the ITI proposal and worked with ITI during 1993 to plan the project and recruit
participants.

In order to keep the project within bounds in terms of both time and cost, the scope of the project was
initially limited to two key components of finished seating — manual seat adjusters and seat covers. As a
result, the pilot supply chain has two separate branches below the first tier supplier of finished seating. One
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represents seat covers and fabric suppliers, The other represents seat adjusters and the related hardware
suppliers.

The project design team established the following overall objective:

Improve inter-company communications and practices in order to optimize material and
information flow within the pilot supply chain.

The project was approved by the AIAG Board of Directors in December 1993 and kicked off early 1994
with management meetings and training of the participants in business process modeling. The first phase of
the project called for an in-depth study of current practices and development of specific recommendations
for new and improved practices. Wizdom Systems was selected to perform this study to take advantage of
their expertise in the use of the IDEF modeling methodology and their experience in applying that
methodology within the automotive industry.

The in-depth review of current practices began in February of 1994. All of the participating companies were
visited and current practices were reviewed and documented. The analysis of current practices and the
development of recommendations for new and improved practices have been accomplished using the AIAG
workgroup structure along with sub-committees doing detailed analysis and recommendation work in
specific areas.

The workgroup/subcommittee activity produced nine broad recommendations for new and improved
business practices. The recommendations call for greater use of electronic communication for faster, more
accurate and readily usable information. The recommendations call for taking advantage of information
already being communicated by passing along information currently provided by OEMs or by the first tier
supplier but not passed all the way down the supply chain. Finally the recommendations call for
communication of some information not currently being shared. The overall flavor of these
recommendations is that of customers and suppliers working together in a more active partnership to ensure
the efficient and effective functioning of the total supply chain. The recommendations are as follows:

1. All trading partners should make use of at least a minimum number of standard EDI transaction sets
with their customers and suppliers. Additional transaction sets are recommended and should be adopted
either with initial EDI implementation or over time as supported by the specific business case.

2. E-mail should be used for non-EDI communication with trading partners, i.e., for exception and
supplemental communication so long as its use will meet the immediate needs of the situation.

3. Customers should make special, supplementary contact with their immediate suppliers if they make
unusually large change in material requirements within the early weeks of the schedule. This contact
would be person-to-person, not EDI. The intent is to provide and alert to the supplier that a situation
exists which can be expected to generate substantial added cost and waste if there is any delay in the
automated system or in the human use of and reaction to that system.

4. ‘The full OEM planning horizon should be passed down through thé supply chain. That is, all suppliers
should pass whatever number of weeks of material planning information they receive on down to their
immediate suppliers.

5. The material requirements reflected in the weekly OEM material release should also be communicated
directly to lower tier suppliers with extended lead time requirements for their use in long term
planning. The information should be communicated either by the OEM or by the first tier supplier
directly to the lower tier supplier.

6. OEM operating plan information , i.e., information such as vehicle planning volumes by car and truck
line and plant work schedules, should be communicated to suppliers requesting that information.

7. Customers should develop and deliver, in cooperation with their suppliers, training programs on
materials management and related information management practices for supplier personnel.

8. Internal business systems should be developed initially or modified to make use of EDI transaction sets
directly and automatically. Printing out and re-keying of information received via EDI adds cost,
delays, and errors.




9. Trading partners should adjust internal systems and procedures where necessary to allow release of
material requirements to their suppliers as soon as possible and operationally practical after receipt of
material releases from their customers.

2.3 Industry Conditions

The objective of the MAP effort is to improve the quality of information flowing down the supply chain and
move it quickly, as quickly as a day per tier, from the OEM to the last supplier in the chain. The automotive
industry comprises a huge network of suppliers who work together, building the components that comprise
cars. This industry is characterized by production volumes of over 15 million vehicles per year, across an
array of brands, models, and options. This is a highly competitive industry where the pressures on cost and
time are extrerne. Within this context the automotive industry has evolved practices that characterize best
practice for U.S. manufacturing. Still, there is a need and determination for continued improvements in the
effectiveness of the supply chain.

2.3.1 Current Technology Status

This section describes the current situation regarding the use of MAP recommendations in industry.

EDI has been in use by the automotive industry for many years. In fact, automotive use of EDI has led many
other industries. Early applications of EDI used proprietary formats, over direct connections, to connect
automnobile companies with their larger suppliers. Over time, the industry has changed to support common
X.12 formats and use commercial network services. Using Value Added Networks (VANs), suppliers can-
pass transactions to a system which will store and forward the transaction to the appropriate trading partner.
Bridges exist between the major commercial networks, such that transactions can flow from a supplier firm
on one network 10 a trading partner on a different network. The ATAG has been instrumental in establishing
common transaction formats and business practices to enable interoperability of information passed between
trading partners.

In the past, adoption of EDI technology has been limited to larger companies, higher in the supply chains.
This legacy results from the early adoption of EDI by high volume, upper tier, suppliers. It was the bigger,
first tier, suppliers who had the customer demand and the technical capability to adopt EDI. At that time,
solutions were custom developed and integrated into their largely custom manufacturing software. Later,
makers of more-standardized manufacturing software added EDI modules as options. These systems were
complex and expensive, making them only appropriate for larger firms.

The VANs were eager to find low cost ways for suppliers to be EDI capable. Some VANs would do a simple
conversion of an EDI transaction to a FAX. In this way, the supplier could receive information that was
sent, electronically, from their customer. With the advent of the personal computer, companies could adopt
stand alone EDI. Stand alone EDI is sometimes referred to as “rip and read EDI.” This is because the stand
alone system still requires that information be printed out on the EDI system and re-keyed into the
manufacturing software. The same is true for information flowing in the other direction. Information from
the manufacturing software is printed out and then re-keyed into the EDI system. This re-keying of
information is a non-value-added cost and a frequent source of errors.

Use of off-the-shelf manufacturing software has increased over recent years. This increase is especially seen
in smaller suppliers that had previously used paper systems and/or spreadsheets. The manufacturing
software typically includes modules for order entry, scheduling, purchasing, inventory, shipping/receiving,
invoicing, and accounting functions. There is a segment of the manufacturing software business that targets
small and medium-size, high volume, manufacturing firms. Software companies that serve this market are
typically small companies themselves. There are hundreds of these software companies with little market
dominance. Currently, most of these software packages do not offer EDI modules. This reflects a general
feeling among smaller suppliers that EDI is mainly for large companies and not important for them.

Within a supplier, business practices follow the strategy defined by the manufacturing software. The
manufacturing software designer had specific ideas how information would flow and how staff would
interact with the data. In this way manufacturing software can constrain the adoption of business practice
changes.




The manufacturing environment is changing. In part due to the success of MAP, automobile companies and
their large first tier suppliers now understand the value of EDI and improved business practices when
applied throughout the supply chain. As a result, programs are now in place to require the adoption of EDI
down the tiers of supply.

2.3.2 Critical Success Factors
This section describes the business drivers of the change process.

Improvement of information flow in a supply chain is a system-wide problem that extends beyond the scope
of a single industry. The solution, however, is accomplished at a much more local level. Somewhere, at
some plant, a manager needs to be convinced to invest resources and make improvements. This change
event must be replicated throughout the supply chain, such that it becomes the norm. As such, success
depends on both supporting change at the plant level as the method to promote broad industry adoption.

Itis 2 natural flow for new technologies to be first adopted by larger firms and then smaller ones. Larger
firms can afford the high cost and risk associated with new technology. Later, as the technology matures, it
is refined and the economies of scale reduce cost. As early adopters, the large firms also prove out the
business value of the new technologies. Left to its own, the adoption of new technology, by small suppliers
is slow because it is only promoted by vendors. In the case of the MAP, upper tiers in the supply chain
understand the value of broad adoption and thereby are motivated to accelerate adoption throughout the
supply base. i

This issue is then: What strategy can accelerate adoption of these technologies broadly throughout the
supply chain? The crucial fact is that change happens at a local, even personal level. At some point a person
needs to want change and be successful implementing that change. From a supply chain point of view, we
can only develop systems to influence that decision and assist implementation.

Small manufacturers, and particularly automotive suppliers, share common characteristics. Some gross
generalizations include:

* Very independent, competitive, and harried personalities
¢ They believe their company is more unique than it is

* They have a shopping list full of things they know need to be improved, but limited resources (time,
talent, cash) to soive them.

* Are using computers in various areas of their business but little system-wide integration
* Manufacturing software is expensive, difficult to change, and poorly supported

Business owners decide to make changes based on two criteria. The first criteria is economic; Does the
change reduce cost or improve income enough to justify costs? Manufacturing is a capital intensive
business, and these companies understand the need to spend resources. On the other hand, successful
suppliers are often cash poor as they grow. The second criteria is strategic: Is the change needed to stay in
business? Customers, unions, and the government can all impose changes on the organization. These
strategic changes can be mandated requirements or more subtle suggestions. For example, a company may
change to returnable packaging because a customer encourages it.

Formal cost justification of changes is seldom practical. Manufacturing cost areas are not understood well
enough to identify both the direct and indirect cost saving related to a change. As such, managers generally
make economic cost justification based on the reported experience of others and adapting those results to
their own situation. For small and medium size suppliers, an ROI (return on investment) evaluation,
contains as much case study as numerical analysis.

Automotive parts manufacturing is an intensely competitive business. Upper tier suppliers are actively
working 10 shrink the number of their suppliers. This means that some suppliers are growing at painful
rates while others are failing. Every firm tries hard to stay in the game. Suppliers are also starting to
rationalize their customer lists. Suppliers understand they can better serve a smaller number of customers
and align their capabilities with their customer needs. While suppliers often resent new requirements from
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their customers, they understand the competitive necessity to make the changes. It should be noted here that
the automotive industry has lost some credibility with suppliers regarding supplier development programs.
There have been a number of instances where customers have stated a requirement but not followed through
with consistent purchasing practices. Then, even when suppliers made changes to align with stated
customer requirements, no competitive advantage was realized. Because of this, some suppliers protect
themselves by delaying changes until after the customer has shown they are serious about the requirement.

Even when the supplier believes there is sufficient economic and/or strategic reasons to change, there are
additional barriers that must be overcome before successful adoption. There must be:

* enough resources (cash, staff time)

¢ confidence in successful implementation
¢ products from vendors

e uninterrupted normal operations

Successful (growing) companies are making a great number of changes. Any individual improvement must
be evaluated against other potential improvements, prior to commitment of resources. There is never
enough time, money, or staff to implement all improvements; even when each seems Jjustified on its own
merit. The company management must prioritize potential improvements to implement those improvements
that have high impact and high confidence of success. This confidence of success is dependent on solutions
to the above listed barriers. :

Regarding the need for cash, if suppliers have realistic estimates for cash requirements, they can generally
plan for and meet the need. The cash requirements may require the changes to be delayed 1o phase into an
appropriate time in the business cycle.

Regarding the need for staff, most small suppliers have few (if any), degreed engineers to implement new
technologies. Existing staff is generally quite busy keeping up with operational requirements. Therefore,
there is litde staff time available to bring in new systems. This problem is made more difficult because of
the nature of Electronic Commerce implementation projects. These projects generally impact many parts of
the organization. As such, the implementation staff needs a broad understanding of the business and the
computer systems used. There is an opportunity to solve the staff resource barrier, however. While there is a
general aversion to using consultants in core business systems, most firms do use their computer system’s
vendor as adjunct technical staff.

Suppliers need to be confident that improvement implementation will be successful in their operation. They
realize that they can not afford to waste scarce resources. They have all been burned before by good
sounding salesmen or energetic staff. Most often their strategy is to let others brave the bleeding edge of
new technology. They are content to let others demonstrate that the improvement can work. There is a well
fed grapevine where suppliers can hear about the success or failure of other suppliers. In addition to
hearsay, suppliers use trade associations and their customers to provide input about the maturity of new
technologies. These forums provide a vehicle for suppliers to hear about examples of successful
implementation. As the suppliers hear about other implementations, confidence is developed for their own
effort.

Suppliers adopt new technology in the form of products from vendors. They depend on the vendor to
provide and support the solution. Suppliers believe that their core competency lies in manufacturing
operations, not supporting enabling technologies. Suppliers want to buy solutions from established vendors
as standard “off-the-shelf”” products. This desire for standard products is closely related to solving other
barriers to adoption including limited resources and confidence of successful implementation. Standard
products use less resources because of the economies of scale, they are less expensive. In addition, standard
products take less effort to install and others can help support them. Standard solutions are lower risk
because the vendor has worked out problems at other firms during product development.

Finally, suppliers need to continue normal production operations while improvements are implemented. For
most improvements, this barrier is solved by running new systems in parallel with existing systems. The
results of both systems are compared to identify problems. When the supplier has confidence in the new
system, normal operations will “cut over” to the new system. The cut over is often coordinated with
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suppliers and customers that may be affected. In this way problems will be identified and resolved quickly.
Because it means extra effort and risk with customers, suppliers minimize visible changes.

2.3.3 Information Flow Description

When Ford sends material releases to suppliers, the weekly “buckets” that have the material shipping
requirements are represented in “cumulative” quantities calculated from the start of the model year. The
cumnulative requirements also contain adjustments for returned, missing, and defective materials and
overshipments. The supplier compares the cumulative requirements to the cumulative shipments to
determine the quantities to be shipped during the time period to meet Ford’s material needs. The supplier
performs the following tasks when processing the release:

» Interpret the figures for each release period

* Break down the cumulative requirements into discrete shipping quantities

¢ Determine the shipping dates

e Schedule material pick-ups with the carrier

e Make adjustments in shipping quantities for returned, missing, or defective material
e Compare requirements to shipments and receipts to determine current material status
¢ Calculate cumulative shipped quantities for the Shipping Notice

* Recognize any increases or decreases in future requirements from previous releases

* Schedule operations to fabricate sufficient material to meet requirements

¢  Establish material or component ordering quantities and lead times fdr planning figures
e  Determine if the material is going to be needed past the current model year

Proper interpretation and use of the release quantities prevents under and overshipment, reduces expediting
and set-up costs, allows the supplier to better plan purchasing decisions from sub-suppliers, prevents
material claims at end of model year, and reduces material claims in case of engineering changes. The
largest saving a supplier could realize is reduction of raw material, work-in-progress, and finished goods
inventory by using the release information to provide tighter control over the order, manufacturing, and
shipping of material.

2.4 Importance of Solving This Problem

The extended enterprise is widely recognized as the competitive engine of the future. This vision holds that
large and small firms will quickly come together to design, produce, and market new, innovative products.
Today many industries are realizing a competitive advantage by relying on the talents and capabilities of the
their suppliers. Further progress can only be made if we learn to organize supply chains into efficient design
and production teams and extend business process reengineering to supply chains. The MAP project tested
these concepts by implementing compatible systems and practices along a 16-firm, four-tier supply chain in
the areas of material releasing, scheduling, and shipping.

By reviewing current practices and identifying opportunities for improvement, the MAP project was able to
implement changes that directly benefited all members of the supply chain. These changes improved their
ability to communicate and conduct electronic commerce with a wide variety of firms. The MAP project
successfully demonstrated the following:

¢ Innovative approaches to planning and implementing changes in business practices and communication
lead to real improvements in business performance and profitability across an entire supply chain.
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¢ New approaches to modeling and performance evaluation can capture the dynamics of supply chains.

* New approaches to providing business justification for adopting new “team-wide” business practices
can be established.

By leveraging the strengths of the power of information technology and the innovative capability of the
small members of the supply chain, significant savings and increases in responsiveness were made
throughout the supply chain. These accomplishments were achieved by reengineering the business
relationships and communication links along the length of the supply chain, from original equipment
manufacturers to the lowest tier in the chain.

The major value of the MAP project is that it has successfully demonstrated measurable achievements that
can be deployed to impact agile material flow and reconfigurable logistics. The demonstrated improvements
in business practices and new technologies are applicable to many supply chains in the automotive industry
and other durable goods manufacturing industries, including defense supply chains.

3. Description of the Work Performed and Its Benefit to “Agility”
3.1 Implementation of the Recommendations

3.1.1 Johnson Controls, Inc. (JCI)

Tier: One
MAP Product: Seat
Location: Varies by plant, see below

JCI Corporate Profile:

Johnson Controls is a major supplier of automotive seating, batteries, control systems, and services for
commercial buildings. Roughly half of JCI's business is in the automotive industry. In 1995 Johnson
Controls manufactured 34% of all car seats made in North America. Johnson Controls’ seat assembly
operations operate at the world-class level of performance, delivering seats Just-In-Time (JIT) and in
Sequenced-Part-Delivery (SPD) to OEMs.

Three Johnson Controls seat assembly plants are included in the MAP supply chain.

Plant Customer

JCI Orangeville, ON Chrysler, Bramalea, ON assembly plant
JCI Strongsville, OH Ford, Avon Lake, OH assembly plant
JCI Ossian, IN GM, Ft. Wayne, IN assembly plant

In addition, JCI owns two second tier seat cover plants in the MAP supply chain.

Tier: Two

MAP Product: Seat cover
Plant Customer
Greencastle, IN Technotrim

JCI Orangeville, ON Canadian Fabricated Products

Implementation Support Provided:

During the fall of 1995, consultants from Wizdom and ITI conducted site visits to each of the JCI plants to
perform an implementation requirements analysis and assist in the preparation of implementation plans. All
Johnson Controls plants were equipped with fully functioning integrated EDI capability. Due to the
advanced state of JCI operations relative to project recommendations, one master plan was produced for all
of the JCI plants. Generally, there was minimal technical assistance required at any of the JCI plants. In
order to determine the opportunities for process improvement, consultants from Wizdom worked with JCI
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business analysts and plant personnel at each of the JCI plants. Process assessment was conducted based
upon interviews with plant managers and personnel involved in key processes. Process analyses identified
areas for improvement at three of the five JCI plants.

Summary of Scope of Process improvement Issues at JCI Plants:

JCI Orangeville: Fully compliant with MAP recommendations. No implementation
support provided. Metric training and validation support services
provided.

JCI Ossian: Fully compliant with MAP recommendations. No implementation
support provided. Metric training and validation support services
provided.

JCI Strongsville: Wizdom site visits identified specific opportunities for process
improvement. JCI committed to pursue improvement with internal
resources. Metric training and validation support services provided.

Technotrim: Site visit identified opportunities for reductions in lead time and
streamlining of processes. JCI committed to pursue improvement
with internal resources. Metric training and validation support
services provided.

Canadian Fabricated Products: Site visit identified opportunities for reductions in lead time and
streamlining of processes. JCI committed to pursue improvement
with internal resources. Metric training and validation support
services provided.

Key Issues and Lessons Learned:

»  The ability of each JCI plant to send timely, accurate information to its suppliers is dependent on the
quality of information received from its customers.

e The quality of release information tends to vary by both customer and part number.

e Arelatively small number of "problem parts” cause a majority of downstream problems, errors, re-
work, and cost. Finding is consistent with the 80-20 rule.

e A company's requirement for confidentiality can limit the efficacy of 'extended enterprise’ analyses and
supply chain-level process improvement. Initial process analysis revealed opportunities for
improvement that could improve the quality of information provided to suppliers from a specific JCI
plant. While JCI plant management and personnel expressed interest in receiving assistance from
Wizdom and the AIAG, upper level JCI management decided to conduct process improvement with
internal personnel. At this point, in March 1996, implementation support from AIAG and Wizdom

ceased.

3.1.2 Dduglas and Lomason

Tier: Two (Trim)
MAP Product:  Seat Cover
Location: MIS department: Farmington Hills, MI

Warehouse operation: Orangeville, ON

Douglas and Lomason Corporate Profile:

Douglas and Lomason Company is a worldwide supplier to the automotive industry of seating systems,
frames, covers, foam, and mechanisms. Douglas and Lomason Company currently employs 5,900 associates
throughout the United States, Canada, Mexico, Europe, and China. The MAP project, i.e., sales of seat
covers to JCI Orangeville, represents roughly 8% of Douglas and Lomason’s business.
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Implementation Support Provided:

At the outset of the implementation phase of the MAP project, Douglas and Lomason possessed integrated
EDI capabilities. The technical capabilities were augmented by the existence of efficient business processes
that allowed for the receipt, processing, and sending out of material release information in three hours—
well within the 24 hour cycle time goal.

Douglas and Lomason achieves its quick processing time as a result of:
* Arelatively simple Bill of Material that enables speedy MRP processing.

»  Efficient processes: Douglas and Lomason personnel review exception reports as opposed to conducting
a part number by part number review of material release data. The data passes through a limited
number of hands, and personnel do not manipulate release data if at all avoidable. These practices save
time and ensure quality.

For these reasons, the majority of support provided to Douglas and Lomason was related to the preparation
and validation of metrics data.

Key Issues and Lessons Learned:

» Itis possible to create a culture that "trusts” a material release processing system that reduces human
intervention to an absolute minimum.

¢ The key success factor to creating such a culture is identifying and eliminating the root causes of
erroneous data to the extent that it is possible.

3.1.3 Lear Favesa

Tier: Two (Trim)
MAP Product: Seat Cover
Location: Seat cover plants in Juarez, Mexico

Warehouse distribution facility in Melvindale, MI

Lear Favesa Corporate Profile:

Lear Favesa is a wholly-owned subsidiary of Lear Corporation, a producer of seats and related products such
as armrests, headrests, molded foam cushions, seat covers, and seat frames. Lear Favesa produces seat
covers in three plants in Juarez, Mexico, has 6,500 employees and annual revenues of $450 million.
Roughly 5% of Lear Favesa's business is derived from MAP products. Favesa was bought from Ford by Lear
in November, 1993.

Lear Technical Capabilities: .

While owned by Ford, Lear operated under Ford's CMMS system. After being purchased by Lear, Favesa
was given two years 10 phase out and replace the Ford system. In July, 1995 Lear Favesa began
implementation of the QAD manufacturing pro information system. In October, 1995 Lear Favesa gained
EDI capability under the new system and began sending ASNs to JCI. Up until this time Lear had only had
the ability to receive incoming EDI transaction sets from Ford.

Implementation Support Provided:

Because they were owned by Ford and part of the Ford CMMS system, Lear came into the MAP project
with both technical and process-related EDI experience. This experience proved valuable once Lear
changed systems and gained the ability to exchange EDI transaction sets with a larger number of customers
and suppliers. For this reason, Lear relied heavily on their experience and resources to implement MAP
recommendations. I'TT and Wizdom worked with the Lear project manager to create an implementation
plan. The plan was based upon initial analysis and interview findings.
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An analysis of Lear’s processes uncovered that an inordinate amount of time was being spent dealing with
unreliable release data from a specific customer. The Wizdom team attempted to work with Lear and the
custorner to trace the problem upstream to its root causes and create a plan for improvement.

Implementation support focused on two main issues:
1. Determining root causes of unreliable material release data from a specific customer
2. Preparation and validation of metrics data

In addition to these projects, the majority of Lear’s effort during the course of the MAP project revolved
around the issue of transitioning from one information system to another.

A combination of internal and external process and technical changes led to significant reductions in
material release processing time. The major changes that impacted lead time are as follows:

External process change:
e JCIlead time reduction from three days to one provides Lear with 830 material release two days earlier.

Lear technical change:

e Ability to receive EDI from JCI reduces need to manually validate and re-key data, saving several day
of labor. ’

e  Lear gains ability to do EDI on 90% of all incoming orders. Reduces total time required to process all
manual releases.

Lear Process Change:

*  MRP run moved to Tuesday, material releases sent out on Wednesday. This change, coupled with the
earlier incoming releases from JCI, gives Lear enough time to send out releases within 1-2 days of
receipt.

The following is a comparison of the original and new processes.
Original Process, March, 1995: Order processing cycle time = 1 week
characteristics of original order release process

*  MRP runs on Monday and Thursday

¢ Release received from JCI on Wed

e Release manually reviewed and re-keyed

¢ Outgoing release sent out on following Tuesday.

New Process, March, 1996: Order processing cycle time = 2 days
characteristics of new order release process

o MRP runs on Tuesday

e Releases received via EDI from JCI on Monday (Tuesday latest)
e 90% of all orders are now EDI, fewer manual orders to re-key

» All outgoing releases sent out on Wednesday

Key Issues and Lessons Learned:

e External and internal changes impact lead time: When a supplier conducts MRP runs on fixed days, a
small improvement in customer's order processing lead time can translate to up to a one week reduction
in supplier lead time.
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* Lear's ability to send timely, accurate information to its suppliers is largely dependent on the quality of
information received from its customers.

» The quality of release information tends to vary by both customer and part number.

¢ Arelatively small number of "problem parts” cause a majority of downstream problems, errors, re-
work, and cost. Finding is consistent with the 80-20 rule.

Lear experience highlights the trend within the automotive and other industries towards rapidly
increasing use of EDL

*  Lear’s reduction in the number of its suppliers, from 1,000 in March 1994 to 200 in April 1996 is
representative of the general automotive industry trend towards supply base consolidation. As
automotive companies consolidate their supply base, more and more is being expected from their
suppliers.

3.1.4 Atwood Automotive

Tier: Two (Hardware)
MAP Product:  Seat track
Location: Seat track manufacturing plant in Stockton, IL

Corporate headquarters in Rockford, IL

Atwood Automotive Corporate Profile:

Atwood-Stockton manufactures assembled automotive components, primarily manual seat slides, seat
subframe assemblies, and door hinges. Most products are formed through stamping of roll steel stock,
secondary forming and welding, coating and painting, and final assembly and packaging. Plant layout is
generally by machine process with a mix of line and cell assembly. Employment ranges from 500 to 800
employees working 3 shifts, 5 days per week - plus a satellite assembly operation at Mt. Carol. The plant is
one of several main sectors serviced by a central corporate staff for sales, IS, and administration. EDI
transaction sets are received, processed, and run through the MRP at corporate headquarters in Rockford.
Material Requirements are sent to the Stockton plant, where the information is utilized to order raw
materials and schedule the shop floor.

At the outset of the MAP project, Atwood was receiving EDI 830 material releases from JCI. Atwood was
sending material release data to its MAP suppliers by fax. The order processing cycle time was
approximately one week and a half due to extensive manual interventions and inefficient supporting
processes.

Atwood's centralized information system was custom-desi gned and built by Atwood MIS staff. The aging
system limited the project team’s freedom to reduce order processing cycle time to the desired degree.

Implementation Support Provided:

Representatives from ITI and Wizdom worked with the Atwood project manager to create the following
implementation plans:

¢ EDI Implementation Plan
e E-Mail Implementation Plan

The plans were based upon the results of an initial analysis of the company's operations and interviews with
key personnel.

In December of 1995, the AIAG project team received a commitment from the VP of Manufacturing to
increase Atwood's involvement in the MAP project. Wizdom conducted a thorough review of company
processes, management practices and financial/ performance data and that the greatest impact on
improvements in the material and information flow could be achieved by conducting a full review of all
Stockton plant operations. Agreement was reached between all parties concerned. In January 1996 this
subproject titled "Systematic Practices Improvement” was initiated at the Stockton, Illinois plant.
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Scope of Systematic Practices Improvement:

1.

S

Support the supervisory / management team to pinpoint those work processes and management
practices which matter most in order to process customer orders more effectively and to achieve other
performance goals of the company. Describe these processes in terms of an “As-Is” process flow model
with emphasis on information flow, material flow, measured management practices, and measured
performance results data.

Aid the supervisory / management team develop a plan for improving these processes and practices.
The plan emphasized the fully-integrated implementation of EDI (Electronic Data Interchange),
manufacturing information systems improvement, and material flow. It also included performance
improvement goals and economic justifications for planned actions. Supporting this were project plans,
schedules, and individual responsibilities.

Assist the supervisory / management team build enthusiastic commitment for this plan to enable
implementation.

Methodology
To achieve the objectives of the project, an advanced diagnostic procedure was assembled from several
components and customized to achieve optimum performance.

Observations of operations to gain understanding of the products, processes, procedures, management
practices, operating problems, and other factors.

Collection of performance data regarding such factors as sales, costs, productivity, quality, etc.

Private interviews with each participating manager to gain additional understanding of operations,
management practices, problems, etc.

Use of the Performance / Practices Analyst (PPA) survey to gain additional insight regarding specific
management practices.

Conclusions and Recommendations

1.

Performance Results - Labor costs can be reduced during the current fiscal year by 5% of sales through
a primary focus on productivity improvement in all key areas. Order processing cycle time could be
reduced on the information side from one week to 2.5 days, and on the material flow side from side
from, three weeks to one week. Inventory turn rate could be more than doubled.

Management Practices - Gains can be achieved through aggressive performance improvement goal
responsibilities, a structure for project participation and planning, establishment of more effective
performance tracking and problem identification techniques, establishment of follow-up accountability,
communication procedures, and motivational consequences. .

Work Processes - Business Process Re-Engineering: manual procedures associated with the
computerized order processing and scheduling systems, more effective use of Kanban scheduling,
improved press and setup methods, re-engineering of assembly operations, more effective application of
cellular manufacturing concepts.

Key Issues and Lessons Learned:

Atwood Automotive was purchased in April 1996 shortly after the creation of the process improvement
plan. The implementation of the plan has been put on hold as the new owner conducts an assessment of
all Atwood operations.

Difficulty in obtaining commitment to MAP project and resistance to change:

- These issues are described in the Automotive Industry Action Group’s Jnitial Evaluation Report
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* Integrated EDI is not enough -- a2 company must possess efficient processes and supporting processes.
Atwood's EDI is fully integrated into its information systems. However, due to extensive manual
interventions and additional factors order processing cycle time remains over one week.

Existing information systems can limit potential success.

e The project team experienced difficulty in obtaining complete and reliable metrics data from Atwood’s
Stockton plant. The root cause of this difficulty is the lack of complete and accurate internal
information.

3.1.5 Dudek and Bock

Tier: Three (Hardware)
MAP Product: Springs
Location: Chicago, IL

Dudek and Bock Corporate Profile:

Dudek and Bock produces wire form and spring products for a wide range of manufacturers primarily in the
appliance and automotive businesses. Automotive industry represents slightly less than 20% of Dudek and
Bock’s total business. MAP project parts currently make up roughly 1% of total sales.

. Most products are produced through primary forming of wire steel stock at either four-slide or spring
forming machines. Thermal treatment is performed at each machine. Some secondary forming, stamping,
and/or assembly occurs. Plant layout is generally by machine process with an effort to combine operations.
There are 310 total employees, working one plus shifts, 5 days per week.

Implementation Support Provided:

Representatives from ITI and Wizdom worked with the Dudek and Bock project manager to create the
following implementation plans:

e EDI Implementation Plan
e E-Mail Implementation Plan

The plans were based upon the results of an initial analysis of the company's operations and interviews with
key personnel. During October 1995 the team held an executive review session to receive authorization
from the executive vice-president and C.0.0. of Dudek and Bock to proceed with implementation efforts as
detailed in the plans.

After working receiving 830 material releases from Atwood, the project team launched a review of Dudek
and Bock business processes within the scope of the MAP project. This constituted a follow-on study to
further integrate the lessons from the MAP project into the flow of material and information through the
business cycle. In April 1996 a subproject titled Systematic Practices Improvement was initiated at the
Chicago, Illinois plant.

Scope of Systematic Practices improvement

As in other efforts the concept of using support from the supervisory / management team to pinpoint work
processes and management practices which matter most was followed. However as the time frame for data
collection was limited by constraints of business parameters the emphasis was focused on measured

' management practices and measured performance results data.
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Methodology
To achieve the objectives of the project, an abbreviated form of the advanced diagnostic procedure was
assembled from several components and customized to achieve optimum performance

e Observations of operations to gain understanding of the products, processes, procedures, management
practices, operating problems, and other factors '

e Collection of performance data regarding such factors as sales, costs, productivity, quality, etc.

» Private interviews with each participating manager to gain additional understanding of operations,
management practices, problems, etc.

e  Use of the Performance / Practices Analyst (PPA) survey to gain additional insight regarding specific
management practices

Summary Conclusions and Recommendations

1. Performance Results - Labor costs can be reduced during the current fiscal year by 5% of sales through
a primary focus on productivity improvement of at least 15%. Inventory turn rate could be more than
doubled by redesigning the purchasing process to reduce raw material inventory and implementing a
“pull” manufacturing system.

2. Cost Estimating - The cost estimation processes can be reengineered to decrease cycle time from almost
one week to several hours.

3. Work Processes and Management Practices, although identified as having significant opportunity for
improvement, were not detailed due to the limited nature of the investigative effort.

Key Issues and Lessons Learned:

o The integration of EDI into business systems at Dudek and Bock has been delayed to the summer of ‘96
at the earliest. The delay arose from the inability of Dudek and Book’s software supplier to write
integration software. As a result, Dudek and Bock has not been able to fully implement reengineered
processes.

3.1.6 R-R Spring

Tier: Three (Hardware)
MAP Product:  Springs
Location: Franklin Park, IL

R-R Spring Corporate Profile: .

R-R Spring is a privately owned, 34 employee manufacturer of springs founded in 1970. Approximately
50% of R-R Spring’s business is in the automotive industry. Atwood Autornotive represents approximately
14% of R-R Spring’s business. Sales in 1995 were over $4,000,000, a fifty percent increase over the
previous year. This significant increase in volume resulted in the straining of existing processes, affecting
productivity, on-time shipments, and profitability. The implementation and integration of EDI provided R-R
Spring the opportunity to redesign the company’s business processes to increase plant-wide productivity.

At the outset of the MAP project R-R Spring had no EDI capability.
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Implementation Support Provided:

Representatives from ITI and Wizdom worked with the R-R Spring project manager to create the following
implementation plans:

e EDI Implementation Plan

e E-Mail Implementation Plan

e EDI Integration Plan

The plans were based upon the results of an initial analysis of the company's operations and interviews with
key personnel. During October 1995 the team held an executive review session to receive authorization
from the president of R-R Spring to proceed with implementation efforts as detailed in the plans.

Significant process improvement support began at R-R Spring during February of 1996. A team formed of
representatives from R-R Spring and Wizdom Systems conducted a combined assessment/planning project
for the company. The assessment focused on the three key issues of performance, work processes, and
management practices within the scope of the MAP project. In general, the team sought to determine the
primary means for improving the information and material flow performance as they relate to edch of the
three preceding key factors. After a plan was developed, support then focused on the implementation of
actions. ’

Assessment / Planning Methodology
Methodology for the Assessment/Planning project included the following activities:

* Private interviews with key managers to determine work process capabilities, management practices,
performance problems, etc. |

e Direct observations of operations to gain additional understanding of the same items
e Collection of performance data
e Application of a performance / practices survey

* Analyses of the information collected from the preceding activities with a view towards improving
processes, practices, and performance results

¢ Development of recommended process and performance improvements

* Documentation of the preceding in a special report used as a working document to develop an
improvement plan :

* A management team workshop to develop an improvement plan

This methodology focused on specific details of the three key issues - performance results, work processes,
and management practices. They included the following items.

*» Performance results - sales growth, profits, costs, productivity, quality, customer service, process cycle
time, inventory turms, etc.

*  Work processes - Sales, order processing, EDI integration, forecasting and master scheduling, MRP,
pricing, purchasing, inventory control, supply chain management, shop scheduling, manufacturing
processes, plant layout, material flow, setup procedures, outside processes, storage systems, etc.

¢ Management practices - strategic planning, performance improvement objectives, project planning,
comumunication, performance measurement, problem identification, problem and project follow-up,
technical problem solving, time management, employee training, motivation, etc.
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Planning Outcome

A special team work shop was conducted with the R-R Spring managers acting as the primary participants
and the Wizdom consultants acting as facilitators. Significant opportunities for improvement and plans for
achieving them were then developed for the following items:

e Performance results - aggressive goals for improving sales growth, profits, specific cost reductions,
productivity, schedule attainment, order processing cycle time, and inventory turns were developed.

e  Work processes - project plans to improve work processes were developed, and these included pricing,
purchasing, master scheduling, inventory accuracy, inventory control, cellular technology, setup, and
others.

s Management practices - project plans to improve management practices included those related to
project planning, performance measurement and reporting, process improvement, problem
identification, communication, employee training, and others.

These plans were documented and specified with regards to detailed project tasks, individual
responsibilities, and schedules.

Implementation Actions

During the few months following plan development, the Wizdom team returned periodically to assess the
status of R-R Spring’s implementation activities and provide further assistance and guidance. These
meetings were intended to assist the R-R Spring management in overcoming difficulties associated with
plan implementation. The outcome to date of these efforts has included, but is not limited to, the following
items:

e Significant gains in performance results particularly related to certain costs, schedule attainment, and
inventory turns.

¢ Substantial improvements in work processes related to pricing, order processing and scheduling,
purchasing, inventory control, and shop scheduling.

e Management practice improvements particularly related to performance measurement, problem
identification.

Key Issues and Lessons Learned:

e R-R Spring’s manufacturing operating systems are provided by a small, local, custom programmer. The
system is currently underutilized because the supplier has not provided adequate training or
documentation. Similarly, the supplier was slow to integrate EDI into internal business systems. The
situation has become part of “business as usual,” and a limiting factor in the degree of improvement
attainable. Wizdom worked with R-R Spring to understand the priority and potential impact of
increasing utilization of the system’s functionality.

e Suppliers who utilized “off the shelf” systems instead of custom-built systems generally had an easier
time integrating EDI into their business systems and leveraging the potential of their technology.

¢ R-R Spring achieved significant gains in lead time through process changes alone. During the spring of
1996, lead time was reduced from one week to one day by implementing a relatively simple process
change.

¢ R-R Spring has relied in the past on largely informal processes which were sufficient for historic
volumes, but have become taxed by sales increases. The R-R Spring experience underlines that small
companies must address and solve process issues in order to grow beyond the historic limits of
“manageable volume.”
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3.1.7 Specialty Screw

Tier: Three (Hardware)
MAP Product:  Custom-engineered fasteners
Location: Rockford, IL

Specialty Screw Corporate Profile:

Specialty Screw produces custom-engineered fasteners and other cold-formed products. The company
employs 100 people. Approximately sixty to seventy percent of Specialty Screw's business is in the
automotive industry. The MAP project, i.e., sales to Atwood Automotive, represents 10-15% of all orders.

At the outset of the MAP project Specialty Screw was exchanging EDI transactions with Ford and had
received a request from another customer to implement EDI. While several other customers had explored
the possibility of implementing EDI with Specialty Screw, the volume of transactions was not sufficient to
justify the cost. Specialty Screw’s EDI was not integrated with its business applications, incoming 830
material releases were printed and then re-keyed into the manufacturing information system.

Implementation Support Provided:

Representatives from ITI and Wizdom worked with the Specialty Screw project manager to create the
following implementation plans:

e EDI Implementation Plan
e E-Mail Implementation Plan
e Integration Implementation Plan

The plans were based upon the results of an initial analysis of the company’s operations and interviews with
key personnel. During October, 1995 the team held an executive review session to receive authorization
from the president of Specialty Screw to proceed with implementation efforts as detailed in the plans.

Specialty Screw possesses a strong internal MIS department which programmed the integration software in-
house. Wizdom consultants worked with the Specialty Screw team to document and understand their 'As Is'
pre-integration processes. After integration, the new process required less manual interaction and
significantly less employee time. The task of the Specialty Screw management team was to redefine the job
responsibilities of the individuals who had previously spent a significant portion of their time on non-value
added activities necessitated by the original process. Such activities included the manual checking of data
on a part number by part number basis and the re-keying of release data. These employees now had time
freed up to spend on value added activities such as client service and other functions that create value in the
eyes of the customer. As is often the case, the integration of EDI into the company’s business systems
allowed Specialty Screw to redesign not only its processes but the job descriptions, responsibilities, and
value of its workers. .

Wizdom also worked with Specialty Screw in the preparation and collection of metrics data. Due to
confidentiality reasons, Specialty Screw chose not to release dollar values of sales and inventory levels.

Key Issues and Lessons Learmned:

* Executive level commitment is a key success factor. The presence of such commitment enabled the
successful implementation of integrated EDI and redesigned business practices at Specialty Screw.

* Internal expertise and project management experience are additional success factors.

* A company's requirement for confidentiality can limit the efficacy of 'extended enterprise’ analyses. In
this case, full metrics data was not provided.
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3.1.8 Rockford Spring

Tier: Three (Hardware)
MAP Product:  Springs
Location: Rockford, IL -

Rockford Spring Corporate Profile:

Rockford Spring is 200 employee producer of springs located in Rockford, IL. Like others, Rockford Spring
is a third tier supplier in the context of the MAP project, i.e. for seat track parts, yet also a first and second
tier supplier for several non-MAP parts.

Roughly 40% of Rockford Spring's business is automotive. The MAP project, i.e., sales to Atwood,
represent approximately 40% of sales.

implementation Support Provided:

The initial analysis conducted at Rockford Spring led to a reengineering of the order entry process. IDEF
process models revealed that the lengthy cycle time for processing material release data could be attributed
to an excessive number of hand-offs and delays in the process. The process was redesigned, changing the
workflow of release data and reducing the number of people involved, and gaining savings in cycle time.
These savings were gained through pure process changes, no new technologies were yet applied.

In order to effectively implement integratéd EDI and e-mail, representatives from ITI and Wizdom worked
with the Rockford Spring project manager to create the following implementation plans:

o Integration Implementation Plan
¢ E-Mail Implementation Plan

The plans were based upon the results of an initial analysis of the company's operations and interviews with
key personnel. During October, 1995 the team held an executive review session to receive authorization
from the president of Rockford Spring to proceed with implementation efforts as detailed in the plans.

Implementation assistance was provided to Rockford Spring as they planned for and executed the
integration of EDI into their business applications. Wizdom representatives worked with the Rockford
Spring project manager to identify a series of internal metrics that would accurately capture the savings in
cost, time, and quality of integrating EDI and redesigning business practices. The tradeoff between the cost
of investing time in collecting metrics data versus the value of the metrics was considered.

In addition, Wizdom representatives worked with the Rockford Spring project manager to document and
understand the ‘As-Is’ processes and design new processes that would optimize returns from the
implementation of integrated EDL

The ITI staff assisted Rockford Spring in the transition to a new provider of EDI software that could be
more easily integrated with the company's business systems. I'TI also worked with Rockford Spring,
Atwood, and JCI to assess the root cause of differences in cum calculation between trading partners. The
cause was quickly identified through joint analysis and a solution was implemented.

Both ITI and Wizdom maintained regulé.r contact with the Rockford Spring project manager to assist in
project management issues.

Key Issues and Lessons Learned:
e Significant lead time reductions can be made through process changes alone.

e Close relationships between trading partners enable rapid problem solving.
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3.1.9 Collins and Aikman

Tier: Three (Trim)
MAP Product:  Fabric
Location: Roxboro, NC

Collins and Aikman Corporate Profile:

Collins and Aikman manufactures textiles for the automotive and home furnishings industries. The
company is the largest supplier of interior trim products to the North American automotive industry. The
company’s divisions operate 43 manufacturing plants in the US, Mexico and Canada.

The Roxboro, NC plant produces piece dyed and yarn dyed fabric and operates as both a tier III and tier IV
supplier to the automotive industry. As is typical of lower tier fabric suppliers, Collins and Aikman has long
production lead times and supplier lead times. Total lead time is seven weeks: four of which is production
lead time, three of which are supplier lead times. For this reason, the receipt of timely release information is
of extreme significance to Collins and Aikman. The company spends substantial annual sums on premium
freight due to late or inaccurate schedule information.

Implementation Support Provided:

The textile industry is highly competitive. In order to maintain confidentiality, Collins and Aikman chose
not to accept extensive implementation assistance from the Automotive Industry Action Group, Wizdom,
and ITL

The project team provides assistance and support to Collins and Aikman primarily through the transfer of
knowledge and lessons learned during analysis, plannin g, and implementation at other MAP companies.
The team provided the Collins and Aikman project manager with full information regarding the benchmark
‘best practices’ model, tools for conducting variance analysis, common sources of error in order processing,
and keys to a successful implementation of integrated EDI. In addition, Wizdom Systems worked with
Collins and Aikman in the collection and validation of metrics data.

Collins and Aikman is currently using its own resources to compress the order processing cycle time. At
present, this cycle time is approximately one week. The Collins and Aikman project team has created a plan
which they have implemented that shrunk lead time down to approximately two days by the end of June
1996. It is estimated that Collins and Aikman will achieve one day lead time by the end of 1996. The team
has identified its "black hole" and are working to close it.

Key Issues and Lessons Learned:

* A company's requirement for confidentiality can limit the efficacy of ‘extended enterprise’ analyses and
supply chain-level process improvement.

3.1.10 Milliken and Company

Tier: Three (Trim)
MAP Product:  Fabric
Location: Spartanburg, South Carolina

Milliken Corporate Profile:

Milliken and Company is one of the largest textile producers in the world. The company is privately held.
The company was founded 124 years ago and employs over 14,000 workers. Annual sales are over $1
billion.

Implementation Support Provided:

Milliken has been highly concerned with maintaining confidentiality throughout the duration of the MAP
project. In order to protect the confidentiality of its operations, Milliken chose not to accept implementation
assistance from the Automotive Industry Action Group.
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The MAP project team was able to facilitate the organization of meetings with Ford, Chrysler, GM and
Milliken to examine the costs/benefits of creating special processes within Ford and GM to provide Milliken
directly with planning data in Milliken part numbers. Chrysler had already been providing Milliken with
such data. In the spring of 1996, Ford declined to take any action and GM was reconsidering it’s position.

Key Issues and Lessons Learned:

» Milliken's project manager states that the majority of its gains have come from process changes, not the
application of EDI technology alone.

¢ Milliken's desire to receive planning data in its own part numbers directly from the OEMs underscores
the lack of faith lower tier suppliers have in planning data that arrives late and distorted. The MAP
project recommendations seek to improve the system itself rather than creating a series of "work-
arounds” to accommodate for an inefficient extended enterprise. ’

* A company's requirement for confidentiality can limit the efficacy of ‘extended enterprise’ analyses and
supply chain-level process improvement.

¢ Milliken declined to submit metrics data in order to maintain the company’s confidentiality.

3.1.11 Textileather
Tier: Three (Trim)
MAP Product: Leather

Implementation Support Provided:

Textileather ceased participation in the MAP project during the summer of 1995. No implementation
support was provided to Textileather.

3.1.12 Conclusion

Given industry trends, including the recent OEM joint EDI requirements, more and more suppliers will
have no choice but to implement EDI to remain competitive or to simply do business with certain
customers. Empirical data suggests that most suppliers still implement EDI as a result of pressure from a
major customer. The MAP experience clearly demonstrates the simple application of technology, in this
case EDI, to a business system is not enough. Unless properly understood and implemented EDI, even when
integrated into a company's MIS, can easily become a cost whose benefits do not justify its implementation.

The experience of the MAP project illustrates that there is a way to successfully implement EDI and
reengineer business practices to leverage the benefits of the technology. The MAP experience offers a path
that other companies can follow. Similarities in business structures of the pilot project companies allowed
for a common approach to be applied across a variety of settings. This approach includes:

e  Generic implementation plans for the implementation of EDI, e-mail, and integrated EDI that can be
modified to account for the ‘as-is’ conditions of a given supplier.

* A proven Business Process Reengineering methodology.
e A benchmark best practices model and tools for performing a variance analysis
¢  Project management techniques.

¢ Change management strategies.
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Ata high level, there are four keys to successfully implementing EDL
»  Process expertise

¢ Technical expertise

e Project management expertise

e High level management commitment

ITI and Wizdom worked with participating MAP companies to supplement each company's existing level of
expertise and resources. Implementation support provided assistance to insure that the best laid plans are
translated into action. The majority of support went to smaller, lower tier companies who tend to lack
process, technical, or project management expertise. The MAP project team committed resources to
providing such assistance because it is recognized that 70% of the value of a product typically comes from
the supply base. OEMs and first tier suppliers have a clear business interest in managing and improving the
efficiencies of their supply base as they ultimately pay the costs of any inefficiencies through higher prices.
The types of implementation support described in this report offer a methodology for conducting process
improvement on the leve] of the extended-enterprise.
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3.2 Technical Implementation

3.2.1 Technical Implementation Scope

The MAP technical support during the implementation phase of the project was focused in supporting three
of the Phase One Report recommendations for the lower tiers of the supply chain. These recommendations
were:

e Recommendation 1. Two Way EDI throughout supply chain.
e Recommendation 2. E-mail for ancillary communications.
* Recommendation 8. Integration of EDI into internal business systems.

Since the OEM, Tier One and Tier Two Suppliers were compliant on Recommendations 1 and 8, there was
little support required for these levels on the EDI issues. The Tier Three suppliers were the ones in need of
the highest level of technical support. This was especially true within the hardware side of the supply chain.
Two of the four hardware participants were Two-Way EDI capable but one decided during the EDI
integration planning to change two-way EDI vendors to facilitate the integration effort.

As for Recommendation 2, the use of e-mail was uneven throughout the supply chain. While the OEM and
Tier One participants had good physical e-mail environments, they did not have well established business
practices utilizing the technology. At the Tier Two level of the supply chain, some firms had well
established e-mail systems and others had no usable capability. The Tier Three firms also had a mixture of
capabilities from full capability including external connectivity to no e-mail capability whatsoever. The lack
of e-mail systems was the predominant scenario at this level.

An overview of the implementation efforts and the support provided to implement each of these three
recommendations is detailed below. The overview is followed by detailed descriptions, by tier, of the
implementation efforts that required the largest amount of support from the MAP technical team.

3.2.2 Two-Way EDI Technical Implementation

The Phase One Report called for the use of 2 minimum number of standard EDI transaction sets by all
trading partners with their customers and suppliers. A group of first priority transaction sets was
esiablished. These were the ANS X.12 830 Materials Release, the ANS X 12 856 Advanced Ship
Notification, and the ANS X.12 997 Functional Acknowledgment.

During the detail planning phase of the implementation it was decided to concentrate on the 830 Material
Release. This decision was based on the participants input that this transaction set would have the greatest
impact on improvement within the supply chain. The rationale was that a more accurate forecast received in
a shorter time period would improve the overall performance of the supply chain to a greater degree than
the other transaction sets. As a result, the MAP implementation team concentrated on implementing the
830 Material Release.

The requirement to implement the 997 Functional Acknowledgment was also modified from the position as
stated in the Phase One report. It was strongly suggested that the Tier Three suppliers utilize the 997 until
the trading partners were satisfied that the EDI systems were functioning correctly. At that time the use of
the 997 was to be decided by each pair of trading partners. At the higher tiers, the use of the 997 was not
sharply defined. Johnson Controls stated that they would receive 997s from suppliers but would not process
them. At the OEM level, Ford and GM stated that they did not want to receive any 997 transaction sets.
Chrysler said they would receive them but would not make their use a requirement.

Implementation schedule of the other high priority transaction set, the 856 Advanced Shipment
Notification, was left to individual trading partners. The three OEM participants call for its implementation

at the Tier One level by January 1997.

In addition to these first priority transaction sets, second and third priority transaction sets were defined.
The second priority included the ANS X.12 824 Application Advice, the ANS X.12 862 Shipping Schedule
and the ANS X.12 861 Receiving Advice sets. The third priority has as its only member, the ANS X.12 864
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Text transaction set. While none of these were implemented during the pilot phase of the MAP project, the
use of the 862 is called for by OEM and Tier One deployment plans down through Tier Three by mid 1999.

The major hurdle to implementing EDI throughout the supply chain was to address the issue as to the level
of participation at Atwood Automotive. The technical implementation required Atwood to pass the 830
Material Release to the four Tier Three hardware suppliers.

This was a new capability being added to Atwood’s trading partner configuration, so their participation was
temporarily an issue. The Atwood management finally approved company effort to add the 830 Material
Release 1o their outgoing EDI processing. Once the issue of Atwood participation was resolved, the
implementation of Two-Way EDI went smoothly at all levels of the supply chain.

3.2.3 E-mail Technical Implementation

The final E-mail network had the greatest variance in the level of implementation of any of the
recommendations from Phase One. Site e-mail systems varied from fully integrated desktop systems to
single dial-up e-mail accounts on the Advantis Value Added Network. The major reason for this disparity
was that the MAP team could not reach a consensus on how to use e-mail in the project. Many valid uses
were discussed, including the use of e-mail to support other Phase One recommendations.

The main candidate discussed was Recommendation 3, Supplemental communication to lower tiers of large
scale schedule changes. After many weeks of discussion, it was decided not use e-mail for this capability.
The method to be used for communicating this change was left to each set of trading partners.

Several meetings were held to establish a strawman business case for the use of e-mail. None of the
suggested uses were agreed upon and the project team divided itself into two camps. One camp felt that e-
mail was an essential business tool while the second saw no real benefit in its use. As a result of this breach,
no firm requirement for e-mail use was established.

The actual use of e-mail varied greatly within the individual firms. Johnson Controls, which had an
integrated desktop e-mail system, decided to use it as an additional means of communication between itself
and the primary contacts at the various OEM plants supported for the MAP project. While the three OEM
companies did not object to this use, the cultural acceptance at their facilities varied greatly.

Some firms, such as Specialty Screw, were successful in implementing e-mail. Others could not implement
integrated e-mail in a timely manner for heavy use during the pilot. As a result, 2 majority of the Tier Three
firms elected to implement e-mail by obtaining a single e-mail account from a commercial provider. In all
except one case the commercial provider selected was their EDI VAN service.

Figure 3-3 below provides a pictorial view of the e-mail network as developed for the MAP project.
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General Motors Comp. Specialty Screw

Integrated Desktop E-Mail

Figure 3-3. MAP E-mail Network

3.2.4 EDI Integration Technical Implementation

The goal of EDI integration as stated in Recommendation 8 of the Phase One Report was to apply EDI data
received electronically directly into the appropriate application software. With the concentration on the 830
Material Release, the integration effort focused on apply the data to MRP and/or shop floor scheduling
packages. The variety of systems among the participants lead to high level of engagement in planning and
implementing the integration strategies at the various firms.

In all cases except one, EDI data was successfully integrated with the required applications. In that one
case, the participating firm decided to wait for the release of their software vendor’s EDI integration
modules. The release date of August 1996 fell outside of the MAP project’s time schedule. However, since
this firm was at the end of the hardware side of the supply chain, the lack of integration had minimal
impact on the performance of the overall chain.

One other firm did not complete its integration effort at the end of the metric collection period. This
lateness was a result of their software vendor’s delay in delivering the integration software. As in the case
described above, this firm was also at the end of the hardware supply chain and therefore had little impact
on the movement of data throughout the MAP chain. This firms results of introducing Two-Way EDI were
so outstanding that their initial anecdotal input was that the integration resulted in a considerable level of
improvement.

The effort expended in providing technical support for the integration task was the single largest task
performed. However, the integration task was the key factor in driving down the lead times throughout the
supply chain. This was especially true in the hardware portion of the MAP supply chain.
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3.2.5 Participating Firms Technical Implementations
The technical planning and implementation process consisted of four basic steps. These were:

1. Develop detailed plans for all three recommendations.

2. Evaluate plans for alternatives and make final selections.

(93]

Obtain management approval for plans.
4. Implement plans.

This activity was performed by a team comprised of one or two members from the participating firm and
one to three persons from the technical and business process MAP support team. Other members of the
participating companies’ staffs were involved as their areas were impacted by the planning and/or
implementation efforts. In addition, support staff from various vendors were used as required for particular
installations.

The plans were considered living documents during the planning and implementation activities. This was
due to two main factors. First, many of the firms identified multiple scenarios that could meet the
requirements of the recommendations. As a result of this fact, the planning process included evaluation of
these different scenarios as distinct tasks within the plans. Second, as the various business processes were
defined during the planning and implementation, unforeseen changes often arose that required a
modification to the plans. By maintaining the plan as a living document, changes could be incorporated to
" accurately reflect the actions needed to complete the plan.

A detailed description of each of the four steps follows. Example plans are contained in the appendices.
1. Develop Detail Plans for All Three Recommendations:

Step one was to develop the plans for implementing all three recommendations. The rationale for doing all
three plans before any implementation was the high degree of interdependency between the technologies.
The relationship between implementing Two-Way EDI and Integrated EDI is obvious. It is impossible to
consider one of these two activities without looking at the impact of the other. The e-mail relationship may
not be as apparent. The main connecting point between the EDI and E-mail effort was the physical
communication means. Since almost all of the VAN also provide some level of e-mail service, the
alternative of using these services was considered in all cases where e-mail was being introduced for the
first time. This meant that the e-mail planning process had to take into consideration the VAN selection
contained within the EDI planning.

" As the various technical scenarios were developed the impacted business processes were identified. Next the
definition of new processes, or modifications to existing processes, were developed and implementation
-planned. Business processes were included in the plans because it is impossible to properly implement these
technologies without developing the supporting practices and procedures.

2. Evaluate Plans for Alternatives and Make Final Selections.

The next step was to evaluate the alternate technical solutions identified during the initial planning process.
While it may appear that this is just a normal part of developing a detail plan, this was used as a distinct
activity due to the fact that many of the firms were not used to detailed planning. This was particularly true
of the smaller firms. Often they would ask the MAP implementation support team to tell them what they
needed to buy to meet the requirements for various recommendations. By developing plans with multiple
scenarios and then evaluating these possible solutions, the participating firms gained a higher level of
knowledge concerning the technologies and the business pracm:es required to support their individual

" businesses.

Often the evaluation of alternative solutions was an issue of financial investment. In several cases, possible
implementations that provided a more robust technical solution were not selected because the cost was
deemed too high.

3. Obtain Management Approval for Plans.

After the final implementation selections were decided and the plans finalized to reflect these decisions, a
formal review of the plan was held with the management to obtain approval to proceed. In all cases except
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one, management had been updated regularly by their staff during the planning process. In the cases where
management had been updated, the meeting took one of two forms.

The first, and most common, form was to give upper management a briefing to describe any final decisions
that had been made at the end of the planning process. The second case involved using the final
management briefing to inform all of the management team of the final plan and to get any last input from
them on the plan’s details. Both of these scenarios worked well and the majority of the plans were approved
as presented.

The one case where the plan was not approved as developed was in the case where upper management had
not been briefed regularly during the planning process. In this case, upper management raised some concern
about the staffing levels required to accomplish the tasks in the plan. As a result, the plan was revised
extensively. The resulting plan delayed several major tasks, including EDI Integration, until well after the
end of the pilot phase of the project. This did not have a major impact on the project since this firm was at
the end of the supply chain and did not have to pass any transactions to subsequent jevels.

4. Implement Plans.

The final step was to implement the plans as approved. Implementation was performed by internal staff
within the firm, the technical implementation team and in some cases by members of the vendors support
organization. Both technical and business process implementation was performed. The most difficult piece
of the implementation process often involved third party software vendors meeting development schedules.
This was particularly true in the area of EDI integration. One vendor was just developing their integration
software and significantly underestimated the level of effort required to meet the requirements. But in
general, plans were executed on schedule with good technical and business process implementations.

3.2.6 First Tier Implementations

Very little technical assistance was required at this level. Johnson Controls has been a leader in EDI
implementation as well as Just-In-Time scheduling and delivery processes with both OEMs and many of
their suppliers. The use of e-mail was not prevalent at this level between the various trading partners. The
establishment of business uses for e-mail was the major activity at this level.

3.2.7 Johnson Controls, Incorporated

Two-Way EDI Implementation: -

JCI required no assistance in this area. With the concentration on the 830 Materials Release transaction set,
they were compliant with the MAP requirements at all of the locations involved in the pilot. Johnson
Controls technical staff were very helpful in establishing the template for the 830 transaction set. In fact, the
JCI 830 template was used as the standard format through the entire hardware chain and most of the trim
supply chain.

E-mail Implementation:

JCI has an integrated desktop e-mail system with external connectivity. Staff members are formally trained
in the use of the system. This has resulted in a wide use internally at JCI. However, business uses for
external communication were not formalized. The major technical activity established external e-mail
addresses for JCI MAP participants—their main contacts at the OEM manufacturing facilities and key
supplier contacts. Initial testing was performed with the MAP Testbed to confirm the reliability of external

connectivity.

EDI Integration Implementation:

Johnson Controls EDI was fully integrated with their application systems. They have an active program to
incorporate all the recommended transaction sets from the Phase One Report within the next 12 to 18

33




months. The major addition will be the use of the 824 Application Advice for their planned introduction of
Evaluated Receipts schedule for the first half of 1997.

3.2.8 Second Tier Implementations

Technical assistance at the Tier Two level was concentrated in aiding Atwood Automotive implement e-
mail and EDI with their Tier Three suppliers. Douglas and Lomason (DandL) and Lear did not require any
significant levels of technical assistance. DandL had an excellent e-mail system with solid external
connectivity. Their EDI systems were well established and adequately integrated with internal business
systemns. '

Lear Seating was involved in a hardware and software systems change moving from the Ford systems to
their own HP9000 based QAD implementation. Hardware and software problems delayed their EDI
implementation and no internal cycles were spent by their systems support staff to provide e-mail services
for the MAP effort.

3.2.9 Atwood Automotive

Two-Way EDI Implementation:

The two main activities at Atwood for Two-Way EDI are the incorporation of the Johnson Controls 830
Material Release data elements into the current 830 template and the addition of the four tier three
hardware suppliers as EDI trading partners.

Atwood was unable to obtain an 830 Materials Release template from their EDI vendor. After careful
comparison of the current 830 template and the Johnson Controls’ 830, it was decided that the differences
were very minor. This comparison was necessary since all four hardware suppliers would be using the
Johnson Controls overlay from Supply Tech. Atwood made the commitment to incorporate the one minor
change into their system during integration. A test of the compatibility between the two 830 formats was
done utilizing the ITI Testbed. This testing proved that the Atwood could transmit using their current 830
format and that the four hardware trading partners could receive the transaction using the Johnson Controls
830 format from Supply Tech.

The addition of the four new trading partners was a routine procedure accomplished during the testing of
transmission of the 830 Material Release. The mail boxes were added to the communications on Atwood’s
VAN using the individual firm’s Dun and Bradstreet number. A few routine problems were encountered but
none were of any significance. All four trading partners were added, the 830 tested and production delivery
started within eight weeks of the beginning of this task.

E-mail implementation: .

Atwood supported e-mail internally on a Novell network. This network did not have an external connection.
Discussions were held on upgrading their e-mail system to provide the capability to communicate with non-
Atwood sites. This had been scheduled for mid 1997 as part of the Atwood MIS environment improvement.
After review of resources it was decided by the Atwood management to plan for a 1997 implementation.

As an alternative, it was agreed to install a single IBM Mail account on a personal computer and use the
current Advantis VAN connection to satisfy the MAP e-mail requirements. This scenario was successfully
implemented and used throughout the project.

EDI Integration Implementation:

Atwood’s EDI was integrated with their application systems prior to the MAP project. The major effort for
EDI integration was to make the modifications necessary to generate the 830 Material Release transaction
set for transmission to the tier three hardware suppliers participating in the pilot. This effort was
accomplished within two weeks from start of the activity.
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Once testing was started, a difference in the cumulative quantities shipped contained in the 830 was
identified at Rockford Spring. With the assistance of Johnson Controls and ITI the discrepancy was
diagnosed and Atwood made the appropriate corrections within one day.

3.2.10 Third Tier Implementations

The Tier Three firms require the highest level of technical assistance. Of the six active tier three
participants during the implementation phase, four required a substantial amount of assistance. Two,
Collins and Aikman and Milliken Automotive needed very little technical help. Both of these firms were
EDI capable and had integrated EDI into a majority of their applications. Milliken had a good e-mail
implementation with solid external connectivity. Collins and Aikman did not have an e-mail system. They
did have four individual IBM mail accounts for executives that dealt with the automotive sector. Planning
was started at Collins and Aikman for an e-mail system but this activity was not scheduled as part of the
MAP project.

3.2.11 Dudek and Bock Spring

Two-Way EDI implementation:

Dudek and Bock possessed Two-Way EDI capability prior to the MAP project. They utilized EDI with a
large number of their customers. The existing EDI environment utilized the Supply Tech STX EDI
translation software. Two tasks were needed to meet the MAP requirements in this area. The first task was
to obtain and install the STX overlay for the Johnson Controls 830 Material Release. The second was to
establish Atwood as an EDI Trading Partner. Both requirements were accomplished in a timely manner.

E-mail Implementation: ,
Dudek and Bock had a very limited e-mail capability prior to the MAP project. The engineering group used
the native e-mail available on the internal Novell network. This capability was not available to everyone
within the company and had no external access.

An evaluation was done as to the effort and cost to upgrade the Novell network to provide e-mail via
Microsoft Mail. While the cost was not considered prohibitive, the implementation timing was poor in that
Dudek and Bock was in the process of a complete hardware and software change. While e-mail capability
had been one of the desired new capabilities, it was considered ancillary to the main thrust of the computing
environment change. As a result, e-mail implementation was not scheduled until the second half of 1996 at
the earliest.

To meet the MAP project requirements for e-mail, Dudek and Bock decided to obtain an IBM Mail account
on Advantis. The Expedite Manager for Windows was installed on the EDI personal computer as the e-mail
user interface.

EDI Integration Implementation:

Dudek and Bock was in the middle of a computing environment change. Most of their internal resources
were being expended on this hardware and software conversion. Their supplier of manufacturing software
announced an EDI integration module release for the spring of 1996. The MAP project team provided
support to Dudek and Bock in evaluating the vendor’s proposed capability. This included a trip to the
vendor’s home office in Minneapolis. After evaluating the alternative of developing flat file input, it was
decided by their MIS management to wait for the vendor’s EDI integration module.

As aresult, no EDI integration was accomplished during the pilot. Since Dudek and Bock was at the end of
the supply chain, the lack of this capability had no impact on moving the data from the 830 through the
supply chain.
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3.2.12 Rockford Spring

Rockford Spring put forth considerabie effort to comply with the MAP recommendations. Some of the
implementation was impacted by the fact that Rockford Spring moved to their new plant location during
December of 1994. In addition to the move, Rockford Spring was in the midst of a major computer upgrade
to meet the demands of their growing business. These two factors limited the amount of capital available for
investing in the new technologies. Upgrading the computer environment did provide a more powerful
system to implement some of the recommendations, in particular the EDI integration activity.

Two-Way EDI Implementation:

Rockford Spring had a successful Two-Way EDI implementation prior to the MAP project. They utilized
the Harbinger for both EDI translation software and VAN services. They had 9 trading partners and were
exchanging multiple EDI documents. The initial plan for adding the 830 Material Release from Atwood
was to have Harbinger develop the required overlay and implement it using the existing 286 personal
computer-based EDI translation software. However, during the planning for the EDI Integration, it was
decided to convert the EDI environment to Supply Tech’s STX EDI translation software to take advantage
of the integration capability of the manufacturin g software provider.

As a result of this decision, a new personal computer was acquired. The STX translation software was
installed on this system. Additional software from Supply Tech was required to complete the integration of
the EDI with.the manufacturing software. STX templates were obtained for all of Rockford’s trading
partners and the associated transaction sets.

Extensive support was provided by the MAP technical support team for this effort. This support involved
detail planning, evaluation of alternative approaches, management briefings, contact with vendors and
actual support during the installation and conversion of the Rockford EDI environment. This support
required numerous trips to Rockford Spring as well as telephone support. This was the largest single effort
for the technical support team.

E-mail Implementation:

Rockford Spring had an internal centralized DEC All- In-One e-mail system that was gaining acceptance
within the organization. There was a program to use e-mail to located misplaced tooling and stock. This
program was very popular with the employees and was resulting in a large number of people using the e-
mail system.-However, with the move to the new plant location, use of e-mail diminished greatly. The
program to locate missing items was dropped due to better organization at the new plant and from a lack of
time of the staff promoting the project. External e-mail connectivity was not provided by internal system.
The VAN being used a t Rockford did permit text e-mail messages but these were received on the single PC
where the EDI transactions were received. This VAN e-mail systemn did not have an interconnect to the
Internet. In addition, Rockford Spring installed a new voice mail system in conjunction with the move to the
new building. It was felt by management that this would resolve most of the internal and external
communication problems.

During the e-mail planning process many scenarios were evaluated at Rockford Spring. The scenario to add
an integrated external capability to the internal e-mail system proved to be very costly. Management would
not consider this scenario. In fact all scenarios except the very simplest were deemed unnecessary. The
management position was that e-mail offered no real value and that the new voice mail system eliminated
the need for e-mail. As a result, a single external e-mail account, using a dial-up connection on a PC, was
established with a commercial provider to meet the MAP requirements.

EDI Integration Implementation:

The MAP technical support team spent a considerable amount of time planning this task at Rockford
Spring. This was due to the uncertainty on the manufacturing software provider of how to proceed with the
integration implementation. The vendor had an integration strategy that utilized the STX EDI translation
software’s flat file generation capability. However, there was no standard integration module for the 830
Material Release transaction set. As a result, special coding had to be done to incorporate the release data
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into the manufacturing system. Considerable time was lost while waiting for the vendor to supply cost and
time estimates for this activity.

In addition, the integration capability required the installation of a newer version of the base manufacturing
software. In turn, this installation required the upgrade to a newer version of operating system on the
Rockford Spring central computer. All of these factors were further complicated by the fact that
performance estimates, based on the additional processing functions and increased number of users,
indicated that additional memory and disk space would be required. The need to address all of these
requirements lead to additional delays with the integration task.

Once the integration effort was started, the effort was accomplished with minimal delays and problems. The
results of the EDI integration were very successful. As a result of the delays, the actual integration of the
EDI data into the Rockford systems did not take place until three months before the end of the metric data
collection. While this did not provide sufficient time to verify improvements due to integration, the
Rockford Spring staff utilizing the integrated systems are extremely enthusiastic about the improvements
and feel the expenditures of time and money to accomplish this task were very worthwhile.

3.2.13 R-R Spring

Two-Way EDI implementation:

R-R Spring had no EDI capability prior to the MAP project. They had received requests to implement
electronic trading from two firms outside of the MAP team but neither of these requests had a date for
implementation. These two firms were notified that R-R was implementing EDI and updated by R-R
personnel as the effort proceeded. N

R-R had a personal computer network consisting of one server and five client machines. The planning
activity involved extensive support from the MAP Technical Support Team. Numerous meetings were held
at R-R to gather technical information and review alternative EDI solutions. The planning for EDI was to
establish an EDI platform using the existing systems. However, during the EDI planning process, R-R
decided to upgrade their server to a system with more memory and larger disk storage. The hardware was
obtained and installed prior to the EDI software installation.

The EDI environment selected was the Supply Tech STX EDI translation software using Advantis as the
Valued Added Network. The software was installed with assistance from the MAP Technical support team.
During initial testing it was discovered that one of the two non-MAP firms had placed an 830 Release
document in the R-R Advantis mailbox. This 830 was received successfully and processed manually by R-R.
This allowed R-R to begin production processing of the 830 three months prior to receiving documents from
the MAP trading partner, Atwood Automotive.

Prior to testing for the MAP 830, the Supply Tech 830 overlay for Johnson Controls was added to the STX
environment at R-R. MAP EDI testing was performed with Atwood and production use of the 830 began in
the fourth quarter of 1995. The only trouble encounter during this part of the EDI implementation was a
minor problem in coordinating VAN mailbox ids with Atwood. Since this time, R-R has added additional
EDI trading partners and additional transaction sets.

E-mail Implementation:

The e-mail planning exercise was very extensive at R-R Spring. R-R was very interested in having an
desktop integrated e-mail system. They had done some experimenting with the e-mail system provided with
their LANtastic network software but were never able to get it to work properly. Just prior to the e-mail
planning, R-R had decided to upgrade the network software. As a result of these activities, the e-mail
planning revolved around the idea of upgrading network software and implementing the LANtastic external
mail server. Due to software system requirements, this plan required memory and disk upgrades to the
personal computers used on the desktop. These hardware requirements raised the cost of the integrated e-
mail system above the level of funding that R-R management was willing to commit to the project.

The less expensive e-mail scenario adopted by R-R was to utilize the IBM Mail services provided in
conjunction with their Advantis VAN connection. R-R staff installed the Expedite for Windows e-mail user
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interface software on a personal computer with a modem for the dial-up connectivity. Testing was
successfully completed using the MAP Testbed located at ITT.

ED!I Integration Implementation:

R-R Spring used an integrated manufacturing system that included order entry, scheduling, and inventory
modules as their main business software environment. This software was provided by a small software
development firm in the greater Chicago area. The system did not have any EDI integration capability.

The planning for EDI integration centered on using flat files to be generated by the STX EDI translation
software as the input from the 830 Material Release into the manufacturing software. The software vendor
would use the layouts of this data to generate the EDI interface software modules. Meetings were held with
the vendor to establish development and delivery schedules. After agreement was reached on the schedule,
development and implementation was approved.

During the development of the EDI interface software it became apparent that the developer had
underestimated the effort to integrate EDI into the manufacturing software.

The delivery of the software was six months late. This caused the actual implementation of EDI integration
at R-R to fall outside of the MAP metric data collection period.

3.2.14 Specialty Screw

Two-Way EDI Implementation:

At the beginning of the MAP project, Specialty Screw did exchange business data with one trading partner
via a direct link to that customer’s computing environment. They had received other requests to implement
EDI but none had requested firm start dates. The computing environment at Specialty was a mixture of
UNIX based systems with a Novell based network of personal computers.

During the planning for the two-way EDI implementation, several alternatives were discussed. Both UNIX
and PC based EDI systems were discussed. Early in the planning process it was decided that a PC based
system would be the most flexible and economical for their environment. It was decided to use the Supply
Tech STX software. The major deciding factors were the cost and the ease with which the EDI integration
could be accomplished.

The VAN selection activity was very straight forward at Specialty Screw. Since there was no large EDI
partner bias in VAN usage, the major consideration was cost. After comparing pricing from the major
VANs, GEIS was selected as the vendor of choice.

The only difficulty encountered during installation was in assigning the address to the EDI mailbox on the
GEIS VAN. A conflict in addressing arose when transactions had to be passed to the Atwood mailbox on
Advantis. The original plan had been to use the Specialty DUNS number as the mailbox id on GEIS.
However, transactions could not done successfully transmitted between the two VANs when the using this
number for the mailbox. As a result, the Specialty Screw phone number had to be used to as the mailbox id
on the GEIS VAN. Once this change was made transactions were exchanged successfully.

E-mail Implementation:

Prior to the MAP project Specialty Screw had limited e-mail capability using the UNIX mail command.
This system was used for short text messages between staff members. It was not considered an adequate
system since it did not have a text editor, lacked a spell checker, and did not have an address book feature.
The only external e-mail connection was through a CompuServe account within the MIS department.

Several options were explored during the planning activity to expand the e-mail capability. One option that
was explored in depth was the use of GroupWise. Specialty Screw had a Novell network for connecting
their personal computers. While technically feasible, the cost for this environment was greater than
management was willing to fund. The major inhibiting item was the need to have a separate personal
computer running IBM’s OS/2 operating system to act as the e-mail gateway. The cost of this item plus the
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GroupWise licenses made the cost of this alternative in excess of $13,000. As a result a more affordable
alternative was selected.

The final e-mail environment selected at Specialty Screw was one based on the PINE system from the
University of Washington. This is a UNIX based e-mail system that provides interfaces for both personal
computers and the terminals running off the server. The system has the PICO text editor plus features such
as spell checking and address books. PINE also has the capability to attach files from other applications
such as word processors and spreadsheets.

External connectivity was established using the Internet. A dial-up account was established with a local
Internet Service Provider. Connection was made to send and receive external e-mail four times a day. To
this date this timing has proven satisfactory for receiving and sending e-mail.

Specialty Screw took the additional step of registering a domain name for the Internet. The name registered
is specialtyscrew.com. This allows the Internet Service Provider to receive mail addressed to any user at
Specialty via the domain name. All such mail is sent to the mail server when a connection is made and then
stored in each users e-mail account at Specialty. In addition, registering with a domain name will permit
Specialty to develop a World Wide Web homepage when they are ready to begin using the Web to distribute
product information and generate sales leads.

EDI Integration Implementation:

EDI integration with the in-house business systems at Specialty Screw involved developing an EDI interface
using flat files from the STX EDI translation software. The use of flat file output from the EDI transactions
for integration lead to the selection of the Supply Tech STX EDI translation software. The flat files
generated using the standard output option were used as input into the business applications. The Specialty
Screw MIS staff developed these interface modules and successfully integrated the 830 Material Release
data into their systems.

3.3 Metrics

3.3.1 Method for Selecting Metrics

Once the nine recommendations for the MAP project were established, the next step was to determine what
metrics would be collected to measure the impact the recommendations had on the business operations of
the participating companies. Based primarily on conversations with MAP project company personnel, an
original list of four basic metrics was derived by the project team. Upon further review, this original list was
deemed to be insufficient to fully support the potential success of the pilot project.

Due to the apparent lack of rigor and depth of the original four metrics, a subcommittee of the project team
was put together to revise the metrics list. Working through June and July of 1995, the subcommittee
generated a new list of six metrics. The list included the following: dollars spent on premium freight, on-
time shipments, inventory turnover performance, obsolete material inventory dollars, number and cost of
unplanned changeovers, and information flow lead time. Upon the submission of the revised list of six
metrics, the list was approved by the full MAP project workgroup.

3.3.2 Metric 1: Dollars Spent on Premium Freight

Definition:
Identify all dollars spent to move freight by other than normal mode of transportation for all parts included
in the scope of the MAP project.

e The premium costs must be paid for by your organization.

e The premium must only be for parts included in the pilot.
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Method:
Premium freight dollars should be categorized in one of three categories as follows:

A) Premium freight caused by unplanned schedule increases.

B) Premium freight caused by late schedule information. “Late” is defined as more than 24 hours beyond
the time you would normally expect to receive the schedule information.

C) All other premium freight for parts within the scope of MAP
D) Total premium freight for parts within the scope of MAP

These three categories (A,B,C) must add up to 100% (D) of the premium expended by each company in the
previous month for those parts included in the MAP project.

Recommendations supported:
1,2,3,5,8,9

Issues encountered:
e  Gathering premium freight dollars data is relatively easy for all MAP partners.

e  Certain companies experience difficulty breaking dollars spent into categories A, B, and C.

*  Generally, it is extremely difficult to break historical data into categories A, B, and C.

Resolution of issues:

* Aggregate historical data on premium freight spending for MAP part numbers will be accepted if not
possible to break into categories A, B, and C.

Expected findings:
*  Spending on premium freight should drop as project recommendations are implemented.

3.3.3 Metric 2: On-time Shipments (by part number)

Definition:

The percentage of product shipments completed and shipped in accordance with the originally agreed upon
ship date for all parts included in the scope of the MAP project. A supplier’s shipments will be on-time
when the total scheduled quantity for give part number is shipped on the agreed upon ship date; late
shipments and early shipments (except those early shipments due to a customer request or due to standard
pack quantities) are not considered on-time. The ship date for a part is defined by the customer schedule
authorizing shipment or by the agreed to conversion of a delivery date/time.

Method:
% On-time shipments = Number of on-time part number shipments

Total scheduled part number shipments x 100

The Number of On-Time Part Number Shipments is the Total Scheduled Part Number Shipments minus
any late or early shipments for all parts included in the scope of the MAP project. If a customer provides
both a date and time for shipment, the time must be considered in the early/late determination. (An easier
way 1o determine may be keeping track of the late, early and total part number shipments.)
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Timing:

The percentage of on-time shipments with the numbers leading to the percentage should be reported
monthly. Data should be collected weekly to coincide with typical scheduling frequency as well as to
highlight corrective actions to specific problems quickly.

Recommendations supported:
1,3,5,7,8.,9

Issues encountered:
» Different companies recognizing different dates:

Companies can ship to an 830, 862, a broadcast, or a “pull” communicated by FAX or telephone
depending upon their information systems and internal business processes. In the initial conversations
with MAP partners, the team found that different companies recognized different dates as the
“originally agreed upon ship date.” Companies recognized the date from either a) the 830, b) the 862,
¢) a broadcast, or d) phone/FAX “pull” date. Because of discrepancies between the 830 date and the

date of the 862, broadcast or phone/FAX “pull” the same company can appear to ship 100% on time or

20% on time depending upon which date the metric utilizes.

e Differences between 830 and 862 (or appropriate shipping schedule) cause problems for suppliers.

Resolution of issues:

¢ Date of most recent electronic transmission:
All companies will use the date of the most recent electronic transmission (830, 862, or broadcast) as
the “on time date” for purposes of calculating On Time Shipments. For upper tier suppliers this date

will be either the 862 date or broadcast date. For lower tier suppliers who do not ship to an 862 or
broadcast, this date will be the 830 date.

s Differences between 830 and 862 (or appropriate shipping schedule) will be reported as an additional

metric.

Expected findings:

e The percent of on time shipments should increase as the MAP project recommendations are
implemented.

In addition, we attempt to quantify the result of the difference between the 830 and 862 as well as the
variation in this difference upon the other metrics. For example, a supplier who does not receive accurate
830s may undertake a strategy of maintaining buffer stocks of inventory to hedge risk. Such a relationship,
if significant, should be reflected in the metrics.

3.3.4 Metric 3: Inventory Turnover Performance

Definition:

Inventory turnover is a key indicator of the efficiency of a material flow system. It can be affected by
delivery constraints imposed by suppliers (lead time) and by the rate of sales for a given period of time.
Within the scope of this project we consider three month inventory turns. This reduces system noise and
enables us to determine what trend is developing based on implementation of our nine key
recommendations.

41




Method:
To calculate three month inventory turns, monthly information on sales dollars and total inventory level is
required. We only collected data and calculated turns for parts associated with the MAP project.

Total sales is the summation of sales for each end item part number for the month (only MAP parts should
be considered). Sales dollars for each end item can be calculated by multiplying the total number of parts
shipped for the month (MAP parts only) by the selling price.

Total material inventory includes all parts, finished in-process and raw, that contribute to the production of
the MAP project parts.

Recommendations supported:
All

Issues encountered:

¢ How should the value of assemblies that contain non-MAP products be counted? The majority of
components in a seat assembled at Johnson Controls are non-MAP components. If valued at full value,
inventory turns will be overstated.

e Should MAP parts that were not shipped during the current month be included in inventory levels?

¢ How can the value of raw materials that are used in both MAP and non-MAP products be quantified?

Resolution of issues:

¢ Products that contain non-MAP components should be valued according to the value of MAP
components. Johnson Controls calculated the standard cost of MAP components in a seat assembly and
multiply this number by monthly sales volumes. In this case, Johnson Controls valued inventory at
COGS while other companies made use of sales value. This difference does not affect the ability to
calculate a benchmark performance measure and future improvements in the inventory turns of the
entire supply chain.

* Inventory level should include all non-obsolete parts, even if not shipped during the current month.

»  The value of raw materials that are used in both MAP and non-MAP products should be approximated
by the use of a driver that best mirrors usage for MAP and non-MAP products. We suggest that
companies identify which products the raw material in question is used in, then quantify the total sales
for these products. Next, calculate the what percentage of these sales is attributable to MAP products.
Multiply the raw material inventory in question by this percentage to obtain the proper raw material
inventory level. :

Expected findings:

e As the recommendations are implemented, inventory turns for individual companies and the entire
supply chain should increase as a result of improved lead time and more accurate data.

3.3.5 Metric 4: Obsolete Material Inventory Dollars

Definition:

Identify all dollars lost on materials deemed to be obsolete at the end of each month as indicated by claims
paid to your suppliers that were a result of unplanned schedule decreases, late or incomplete schedule
information. Only materials within the scope of the MAP project should be considered.
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Method:

The dollars are to be recorded only when a producer pays a claim to a supplier for material within the scope
of the MAP project for one of the following two reasons:

* Unplanned schedule decreases by producer.

* Late or incomplete schedule information to supplier from producer.

Recommendations supported:
1,2,3,4,5,8,9

Issues encountered:

» Several companies reported difficulty in quantifying the value of obsolete material in stock because
lower ter companies are not always informed when a part number has become obsolete. This was a
common misunderstanding of the nature of the obsolete materials dollars metric.

* There is a significant time delay, often 6-8 months after a material is classified as obsolete, before
claims are paid to suppliers.

Resolution of issues:
e  Obsolete material dollars are to be reported only when a company pays a claim to its supplier due to
schedule changes.

e If obsolescence occurred before the MAP project began, companies are not to record as obsolete when
the fee is paid.

» The lengthy delay between obsolescence and payment of claim is information may make it difficult to
gather a useful measure of obsolete inventory based upon payment of claims. The metrics team must
establish whether the metric is likely to have value or whether it is necessary to modify or eliminate this
measure.

Expected findings:
e Claims paid for obsolete material should drop as a result of improved information flows.

3.3.6 Metric 5 : Number and Cost of Unplanned Changeovers

Definition: .

Companies are to identify the number and cost ($ paid) of unplanned changeovers for any part included in
the scope of the MAP Project that were a result of unplanned schedule increases, late or incomplete
schedule information. Unplanned changeovers are defined as any deviation from the normal production
schedule required for the reasons noted herein.

Method:

Unplanned changeovers should be categorized as either unplanned changeovers caused by late or
incomplete schedule information. “Late” is defined as more than 24 hours beyond the time you would
normally expect to receive the schedule information.

Recommendations supported:
1,3,4,5,8,9
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Issues encountered:

¢ What are costs of unplanned changeovers? Should overtime be included in the cost of unplanned
changeovers?

o  Historic data often impossible to collect.

»  Flexible manufacturers, such as Johnson Controls, rarely have costs of unplanned changeovers.

Resolution of issues:

e Costs of unplanned changeovers are costs of mold changes, die changes, and equipment cleanings that
must be performed in order to accommodate a change to the production schedule. Overtime is not to be
included in these costs.

¢ Do not record any costs if no such costs of unplanned changeovers are incurred.

Expected findings:

¢ Implementation of the recommendations should reduce the number of unplanned changeovers through
better and more timely planning information.

3.3.7 Metric 6: Lead Time (information flow)

Definition:

Lead time in information flow can be considered a measurement of how quickly information moves from
tier to tier. By measuring how quickly customer requirements are cascaded down the supply chain the
impact of the nine recommendations on supply chain information flow lead time can be determined.

Method:

As the customer requirements data is passed down the supply chain, each company should keep a log of
when it was issued by the customer and when they received it.

Timing:

Data is to be recorded monthly. This data was collected by independent survey on a quarterly basis.
Recommendations supported: 1, 8,9

Issues Encountered:

» Confusion as to whether to measure information lead time, production lead time, or both.

¢ Confusion over how often to report data.

Resolution of issues:
e  Measure only information lead time.

» Lead time information need not be submitted monthly. It was collected quarterly,

Expected Findings:
Information flow lead time should decrease.

3.3.8 Metrics Data Collection Method

After establishing and defining the six metrics during phase two, the data collection period commenced.
The project teamn worked with the fifteen companies participating in the MAP to help them begin the
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process of collecting and submitting data to the AIAG. In addition to current data, each company was
required to submit historical data for the period February ‘95 to June *95.

Companies generally did not initially submit metrics data for one or more of the following reasons:
¢ did not understand certain metrics.

*  existing systems are not able to generate the required metrics data with ease.

¢ historical data difficult or impossible to obtain.

* no one directly responsible for the gathering and reporting of metrics data to the AIAG.

» difficulty in starting the process of gathering and submitting metrics data.

Full participation from all MAP partners was essential for the creation of meaningful supply chain metrics.
It would not be possible to quantify the performance of the supply chain as an entity if data from one of its
links is missing. As such, Wizdom Systems conducted an initial review of every company’s metric initiative
and worked with MAP partners to correct their problems through training. The initial review was conducted
by telephone, with meetings arranged to train company personnel in particular metrics and data collection,
as necessary.

The company metrics review identified several issues. Despite the time spent earlier during phase two of the
MAP project developing the metrics, companies encountered problems of interpretation when attempting to
collect metric data. Conversations with participating companies illustrated that certain metrics were
understood and measured differently by different companies. It is crucial that each metric is treated
consistently across companies to insure the integrity of supply chain statistics. In most cases, training and
clarification of the metrics and data collection methods are successful solutions. In the case of certain
metrics, new information has led to rethinking of the original metric’s formulation. These and additional
issues will be discussed in section 4.

Once initial issues were resolved, each company submitted their metrics data monthly. The data was
collected by personnel of the participating companies, who checked it for quality and consistency. Once the
data was deemed correct, it was reported to Wizdom Systems, who maintained the central database of each
companies complete data. Wizdom Systems then conducted their own quality checks and verified any
inconsistencies with company representatives. All subsequent analysis of the collective data set was
conducted by Wizdom Systems.

3.4 Use of the EDI Testbed

During the MAP project the Testbed, located at ITI, was used to support the technical implementation effort
at several of the participating companies. The Testbed consisted of a dedicated 486 personal computer
running MS Windows 3.1. This system was connected to the Internet and the Advantis Value Added
Network. The Internet connection was provided by ITI through a DECsystem 5500 gateway. The connection
to Advantis was a dial-up connection using a 9600 BPS modem. The primary uses of the Testbed were to
assist with the installation and testing of e-mail and EDI systems.

The main e-mail testing support was for companies using the Expedite for Windows E-mail package and
the Advantis VAN for e-mail services. This included installing the Expedite for Windows software on the
personal computer and establishing a dedicated mail box on the Advantis network. The work in the Testbed
was performed prior to installation activities in the field. This minimized problems and delays when actual
installation and setup activities began in the MAP firms.

In addition, support for e-mail installation was provided on the DECsystem 5500 for testing of the PINE e-
mail systern. This was used to support one of the firms that used UNIX as their main operating system.

The Testbed was used to verify all participating companies e-mail addresses prior to publication. This
testing included sending and receiving messages to insure address validity and message content.

E-mail was used throughout the second half of the project to coordinate schedules, verify EDI test results,
send project status updates and exchange other pertinent project information. The Testbed was also used to
assist the AIAG with their communications by providing an OS/2 PPP attachment to ITI systems so that
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AIAG MAP project participants would have e-mail service. This support was provided until the AIAG
installed their own internal e-mail system with connectivity to the Internet.

Support for the EDI activities of the MAP project was accomplished by installing the Supply Tech STX EDI
translation software in the Testbed. Both the STX DOS and the STX for Windows versions were installed
on the dedicated personal computer. In addition, a second Advantis mailbox was setup strictly for the
testing of EDI transmissions. This capability proved very valuable in the testing of the ASC X.12 830
Release transaction set being passed from Johnson Controls to Atwood Automotive and then on the four
hardware suppliers in the Rockford/Chicago areas. This testing insured the accuracy and integrity of the
data generated at each step of transmission prior to actually sending the transaction set to the next level of
the supply chain.

The final function supported by the Testbed was the ftp site established at IT] to permit the distribution and
sharing of project data and documents between ITI, Wizdom Systems and the AIAG. This functionality
permitted joint development of several supporting documents as well as project deliverables by the various
participants. By establishing this capability, document transfer between AIAG in Southfield, ITI in Ann
Arbor, and Wizdom Systems in Naperville was greatly facilitated.

3.5 Simulation

A part of the MAP Project undertook a task using discrete event simulation to evaluate potential
improvements in the supply chain. The purpose of the task was to use simulation to help evaluate and
choose between different recommendations for improvement across the companies participating in the
MAP. Representatives from the participating companies looked at the supply chain process for handling
engineering changes. As a result, simulations of some of the companies’ internal processes for handling
engineering changes were constructed.

As planned, recommendations for improvements from the current situation were formulated. However,
because of the nature of the resultant recommendations and the supply chain itself, the use of simulation
turned out to be inappropriate. On the other hand, the value of simulation for making improvements within
individual companies was more favorable. In the future, a standard approach to simulation may come into
use that allows the linking of the companies’ individually owned and maintained models into an integrated
complex model. This approach may add additional value to simulation in supply chains.

3.5.1 Engineering Change Issues

A consistent theme heard throughout the as-is studies was that engineering changes initiated by customers
create difficulty for suppliers, adding substantial time and cost to the production of parts. Because
engineering change was not an original focus of the as-is studies, the results were that this was an area in
need of further investigation. A sub-group of the MAP participants further investigated the impact of
engineering changes, and looked for recommendations that would lower-the cost and improve the efficiency
of processing them.

One of the goals of the Engineering Change Sub-Group included the use of computer-based sirnulation in
the selection of recommendations for processing engineering changes throughout the entire supply chain.
To do this the process had to start by looking at individual suppliers in the chain.

3.5.2 Simulation Software

What type of simulation package should be used? Part of the goal was to choose tools the participating
companies-could potentially use themselves. The system had to:

e Handle reasonably complex, discrete-event simulation models
+ Run on readily available computers
e Be simple to learn and easy to use, given the available capability

» Be low enough in cost to reach small companies
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No real change, partsin stock
No real change, parts ndt in stock

Figure 3-4. Generic Supplier Engineering Change Processing Model

After some research and consideration, a commercial simulation software package called Extend™ ! was
chosen. Extend is a powerful yet reasonably priced tool available on Windows and Macintosh platforms.
This software is capable of both continuous and discrete-event simulation and has an easy to learn graphical
interface. It comes with rich libraries of building blocks to use for constructing quite complex simulation
models. Even though there are simulation packages that have greater capabilities, they were only available
on Unix workstations and were harder to learn and use. There were simpler simulation packages available,
but their capabilities were too limited.

3.5.3 Simulation Model Construction

Once a simulation package had been chosen, the next step was to begin building the individual simulation
models for the companies in the supply chain. This work went on in parallel with the Engineering Change
Sub-Group's effort to determine a set of recommendations for the supply chain. Simulation models were
developed for some of the supply chain companies. During this process, ongoing discussions and
information gathering with the other companies revealed that the basic process used by supplier firms was
quite consistent from one company to the next. The differences were primarily in the details.

Building an adequate simulation model of a supplier's engineering change process turned out to take only a
few iterations. The personnel involved in model construction felt the approach had quite a bit of potential
for helping them look at their internal activities. This was encouraging, but of course the goal was to look at
the applicability of simulation to the supply chain as a whole. To do that required a set of recommendations

from the Sub-Group.

From a simulation point of view, this similarity is encouraging. It means that a generic model can be built
that can serve as a starting point for different companies’ own specific models. This generic model is shown
in Figure 3-4. The four major boxes result from the requirement that, for any engineering change, a supplier
is normally required to submit sample parts. The problem with that requirement is that engineering changes
do not necessarily affect the actual part at all. Many are administrative in nature (approximately 30
percent), involving changes to the drawing (electronic or paper) that defines the part but not the part
specifications. These include revision numbers for the parent assembly and changes in approval dates.
These types of changes are processed through the same engineering change process as a change in part
material or geometry. Those changes include the submission of sample parts as well. Accordingly, the
generic model shows three paths through the engineering change process in a typical supplier company:

1. The first path occurs when the engineering change is administrative in nature (i.e., no change to the
part) and the supplier has stock on hand. In this case, samples are pulled from stock and shipped under
the new version of the drawing.

2. The second path occurs when the engineering change is administrative but the supplier has no stock on
hand. The supplier then must produce a set of sample parts from existing tooling and then ship under
the new version.

! Extend™ is a trademark of Imagine That, Inc.
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3.

The third path occurs when there is a real change to the part. Manufacturing must re-estimate the cost
and do any necessary retooling before any sample parts are made for shipment.

In all cases, the first step is to evaluate an incoming engineering change to determine which path it should
take. The last step is to assemble the needed documentation before shipping the sample parts. For a more
detailed look at a specific example based on the generic model, see Appendix A.

3.5.4 Sub-Group Engineering Change Recommendations

In the parallel activity, the Engineering Change Sub-Group worked to determine a set of recommendations
for improving the handling of engineering changes in the supply chain. The result of those discussions
yielded the following:

Involve the supplier early in any engineering process. Suppliers have expertise and want to help in the
design process. In the long run, both supplier and customer benefit through lower cost, higher quality
parts.

Establish a process that includes frequent two-way communications. Frequent, timely, and complete
communications between the right people are critical to the smooth implementation of engineering
changes.

Customers must be aware of and respect suppliers capabilities. The suppliers have significant
knowledge and capabilities that, all to often most customers fail to acknowledge or'just overlook.

Eliminate engineering changes that do not physically change the part. If the part does not actually
change, why go through a lot of excess costly effort to produce sample parts. It is a function of the blind
application of rigid rules, whether appropriate or not.

Standardize engineering change information sent from customers to suppliers. Without
standardization, a supplier must work through numerous and varied engineering change documentation
approaches. Incomplete information also results from lack of standardization.

Standardize the means of communicating engineering change information. Not only is the engineering
change content varied, but also the method used to transmit the information from customer to supplier;
EDI, overnight shipping services, fax, and electronic file transfer. All are used, often by the same
customer in different circumstances.

Customers need to adhere to their own processes. All too often, a supplier will be told by a customer to
use a certain approach, but later commanded to ignore it. This adds to the confusion as well as the cost.

Eliminate redundant documentation requirements. When a batch of parts is being shipped that came
from a previous batch, the same full documentation requirements have to be fulfilled. Why not allow
documentation by reference in that situation? Pulling together documentation is costly.

Throughout the discussions, the suppliers had no problem with value-added work, such as producing
samples or documentation for a part that has actually changed. The objection was clearly aimed toward
work that made no contribution to the production of good parts.

3.5.5 Findings

When comparing the different recommendations based on simulation, we came up with the following
findings:

1.

Simulation of a supply chain as a whole, that is, a set of companies linked in tradin g partnerships,
really does not bring anything to the set of recommendations developed for improving engineering
change processes.

The recommendations are general in nature and therefore difficult to simulate. An additional step of
creating specific implementations for these general recommendations would be required prior to
simulation.
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3. The high-level process for handling engineering changes is pretty much the same for any supplier,
regardless of size or position in the supply chain. The individual company's processes differ primarily
in the details of timing and the quantity of resources involved. This finding suggests that a generic
engineering change model could be provided to companies that would provide a good starting point for
them to address their own internal engineering change processes. This would help suppliers
demonstrate the effects of their customers' practices.

4. Engineering changes do not simply pass down a supply chain. Depending on the nature of the change,
an engineering change may stop at an intermediate tier. Just as likely, a single change from the OEMs’
point of view may resolve into a series or set of changes at the second or third tier. This finding
substantially increases the modeling difficulty, because characterizing the nature of the connections
between engineering changes down the supply chain is quite difficult. At present, supporting data for
modeling this complexity is not readily available, although it could be obtained, theoretically.

3.5.6 Summary

As stated above, the original goal was to compare the potential value of different recommendations using
simulation as a means for comparison. Unfortunately, the recommendations of the Engineering Change
Sub-Group were general in nature and did not lend themselves to simulation. The project team and the
participating companies decided not to further pursue simulation for evaluation of the recommendations.
Simulation was effective at looking at a company’s internal processes.

The potential still exists for simulation to be valuable for evaluation of recommendations, but the
recommendations must be specific. For example, one might come up with a set of possible ways to reduce
the number of formal engineering changes that do not involve changes to the actual part. Deciding which
approach would be best for the supply chain as a whole might well be a good application for simulation.

3.6 Resulting Tools

The following tools were utilized in information gathering, improvement planning, technical
implementation, and metrics at MAP companies (included in the appendix):

e E-mail Plan Template

e Two-way EDI Plan Template

e Integrated EDI Plan Template

e Process Observation Checksheet

e  Process Documentation Worksheet

¢ Baseline Performance Summary Report .
e Benchmark Guideline

e Sample Blank Template
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4. Relevant Test Results

4.1 Metrics Results

On a high level, the MAP project metrics provide confirming evidence that the implementation of
integrated EDI and streamlined business practices generates tangible returns for both individual companies
and supply chains.

A summary of the results of the MAP project metrics are illustrated in the following table. It is important to
understand that the following table and analysis focuses on whether or not conclusions can be drawn from
the metrics data itself. While certain metrics did not yield significant results based on the dara submirted by
participating companies, there is often sufficient anecdotal evidence to allow the analyst to draw
conclusions with regard to the likely extent of cost savings.

Metric Hardware Trim Seat
1. Dollars Spent on Premium Freight* n/a O n/a
2. On-Time Shipments o O O
3. Inventory Turnover Performance o o O
4. Number and Cost of Unplanned Changeovers " n/a O O
5. Obsolete Material Inventory Dollars n/a n/a - n/a
6. Lead Time (Information Flow) ) ] o

@ - positive Results O =No significant Resuits n/a = Not Applicable

Figure 4-1. Summary of Metrics Results

* Note: although the metric for dollars spent on premium freight did not show significant results, sufficient
information exists to approximate that such savings are likely.

A detailed analysis is included in the discussion of each metric. The most significant gains were made in
lead time reduction, inventory turnover performance, and on-time shipments.

We discuss the findings of each metric one by one. The metrics are presented in their original order, rather
than by significance of findings.
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4.1.1 Metric 1: Dollars Spent on Premium Freight

Overview

Metric Hardware Trim Seat

1. Dollars Spent on Premium Freight n/a O n/a

Due to the structure of the MAP project supply chain, the limited number of MAP parts in the sample, and
incomplete data from the trim chain, there was limited spending on premium freight reported. Total annual
spending on premium freight amounted to $652,998.

The objective of this metric was to quantify whether the percentage of spending on premium freight dollars
due to unplanned schedule information decreased as a result of improving information flows within the pilot
supply chain. ’

Companies were required to classify spending on premium freight into four categories:

A. Premium freight caused by unplanned schedule increases

B. Premium freight caused by late schedule information. “Late” is defined as more than 24 hours
beyond the time you would normally expect to receive the schedule information.

C. All other premium freight for parts within the scope of MAP

D. Total premium freight for parts within the scope of MAP

While certain companies were able to successfully categorize data, there were several companies who,
because of strained resources and insufficient internal systems, were unable to accurately break up the data

as required.

The general outcome of this metric, based upon the data alone, is inconclusive. This is more a statement of
shortcomings in the data than of the impact of MAP-type recommendations upon premium freight
spending. There exists a wealth of anecdotal evidence gathered at MAP companies which strongly suggests
that the implementation of MAP type recommendations does indeed lead to reduced spending on premium
freight.

Hardware Chain

The results of the metrics data submitted by the hardware chain are inconclusive. The four third tier
hardware suppliers (Dudek and Bock, Rockford Spring, R-R Spring, and Specialty Screw) are all located
within close geographic proximity of their customer, Atwood Automotive. For this reason, these suppliers
rarely and sporadically paid premium freight to ship product to their MAP customer. Of the four, only R-R
Spring recorded regular premium freight payments in the initial months of data collection. These payments
stopped in September *95 when the shipping schedule with Atwood was modified. After this point in time,
there was essentially no spending on premium freight by the third tier hardware suppliers.

The only company in the hardware chain regularly paying premium freight was Atwood Automotive. Due
to limited resources and insufficient internal systems, Atwood was unable to break apart its spending based
upon cause. Thus, it is not possible to draw conclusions regarding whether or not the percentage of dollars
spent on premium freight increased or decreased as a result of implementing EDI with suppliers and
receiving full planning horizons from JCI. With regard to the absolute levels of premium freight paid at this
facility, the amount fluctuated from month to month with no clear trend. Furthermore, metrics data from
Atwood Automotive ceased in March *96.

If Atwood is removed from the equation, there is virtually no spending on premium freight in the supply
chain due to the geographic proximity of suppliers to their customer. With Atwood in the equation, no clear
inference can be drawn from the data due its inadequacies. For these reasons, the data gathered with regards
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to dollars spent on premium freight in the MAP hardware chain is not sufficient for meaningful analysis.
The metric is not applicable to the hardware chain.

Trim Chain

The bottom tier trim chain suppliers, located in the southern states and Mexico, are vast distances from
their customers. Unexpected schedule information can result in the expensive chartering of planes to move
material from one location to another. Tiny improvements in information flow can lead to large savings.

The raw data received from the trim chain was limited. Two of the bottom tier trim companies did not
submit metrics data. Technotrim did not submit data following its withdrawal from the MAP project.
Milliken did not submit data for reasons of confidentiality. These two omissions weakened the project
team’s ability to conduct a full analysis. However, Milliken has reported making significant reductions in
premium freight after implementing EDI and reengineering business processes. While not providing actual
numbers, Milliken reports significant reductions in premium freight, including the virtual elimination of
premium freight charges with one customer after redesigning intercompany processes. John Reagan,
Director of Planning and Communication at Milliken Automotive has stated that “our biggest gains have
come from the business process improvements, not the technology alone.” Thus, despite the lack of data
from the trim side of the chain, extensive anecdotal evidence exists that implementing MAP type
recommendations leads to reductions in premium freight.

Out of the five trim plants who submitted metrics data, only two companies consistently reported spending
any dollars on premium freight. Of these two companies, only one company was able to break its spending
into the components caused by late or unplanned schedule information and the component from all other
causes. The second company reported all spending in all months as caused by late or unplanned schedule
information.

The following graph depicts the percent of dollars spent on premium freight in the trim chain that was
reported as due to unexpected or late schedule information.
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