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CHAPTER 1
INTRODUCTION
Background

Lean Production System is defined as a production system focused on the
elimination of waste. Wasle is any resource that is expended in the system that
does not add value to the process. Wasted motion, excessive inventories, and
ineffective problem solving are a few examples of waste in the typical mass
production process. Looking at the value stream and eliminating any waste not
required to produce product or service drives the lean production system.
People serve as the foundation of a lean production system, a major change
effort. In the implementation of change, the structure and technology often
focuses on the systems and processes but fail to recognize the importance of
people as the first step to design a program of change. The team structure
based on workgroups focus on several dimensions including management
support, employee relationships, work processes, and information sharing. Each
of these dimensions has several characteristics or constructs, which form the
foundation for an affective workgroup methodology to support the implementation
of a lean production system.

A foundational element critical to any lean production system is an
effective maintenance management system (MMS). This system provides the
necessary tending of production equipment maintenance to allow the company to
produce to customer demand rate without interruption. Critical to this process is

the application of maintenance preventive measures along with a utilization of
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what is known as Total Productive Maintenance (TPM) methods (Nakajiema,
1988). TPM involves autonomous maintenance by unskilled machine operators
focusing on the elimination of major downtime through interaction and utilizing
small group activities referred to as work groups. These continuous
improvement teams focus on those production processes that are considered
boitleneck operations or consiraints eliminating the source of concem and thus
increasing process throughput. This process is aimed at improving the equipment
effectiveness beyond initial levels thereby allowing the production facility to
enable continuous improvernent.

Past mass production practices overlooked issues with equipment,
regularly dealt with crisis and built up production inventories to mask downtime
issues. In a lean environment producing such excess inventories limit a
company's ability to provide minimum order to delivery times, which, in fum,
hampers the company's ability to deliver quality products and satisfy the
customaer.

Overvigw

In October 1983, Alex Trotman was named Chairman and CEQ of Ford
Mctor Company. Ever increasing competitive pressures clearly indicated the
need for change. The requirement for a globalized approach to product
development and manufacturing strategies became the new management's first
priority.

In 1984, the Ford 2000 initiative began with the consalidation of North

American and European organizations into functional components that would
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transcend geographic boundaries. Asian and South American operations were
to be integrated later. Full global integration was to be completed by the year
2000. The focus of the single, global management team would be to: (1)
eliminate duplication, {2) initiate best practices, {3) use common components and
designs for the advantage of scale, and (4) allocate resources to wherever they
are needed to best serve market needs (Ford Motor Company).

Ford 2000 is linked to a key, sirategic initiative known as the Ford
Production System (FPS). TPM or Ford Total Preductive Maintenance (FTPM) is
embedded in FPS and is considered a foundational process that is required if
FPS is to be successful. The FTPM process was initiated in 1990 company wide
and is considered the foundation of FPS. Implementation of the Ford Production
System represents a major transformational change in which leadership strives
to improve overall efficiency and reduce costs. The Ford Production System is
embedded within the Ford 2000 model as shown in Figure 1.

|___Ford 2000 Cascade |
[ Ford 2000~ Suaidfl@RE Leadership]

| Fard 2000 - Enterprise Model |
[ Fard Production System (FP5)
| $ Principles of FPS |
| FPS Muodel (Gear)
| TEPS | d Processes —l
| Plam Opersting Sysiem
Tasks - rnﬁﬁd.mmim—‘l

Ty e———

Figure 1 ~ Ford 2000 Cascade Flow (Ford Motor Company, FPS, 1997)
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As one of Seven FPS Integrated Processes, FTPM is often referred to as the
comerstone of the FPS initiative.

Although FPS is still in its infancy, gains have already been realized. The
1999 Ford Motor Company Annual Report shows record profitability, which is an
indicator of this success. The company has realized significant reductions in
inventory and elimination of waste as a result of implementing FPS. Although
FPS contributed to the successful cost reductions, there were other initiatives to
support the cost reductions as well,

The timeline for Ford 2000 implementation (Figure 2) shows FPS taking
the longest to implement. This is in line with Kotter's (1996) estimate that
planned transformational change process takes several years (five to seven) to

complete.

1935 ]

“Fisnt Vihicke Tesms:

Engineering Proguctivity

Toexl Cost Mansgement
\Aveitment El'l'h‘llit}r
T Complerily Redudiion (Flatiorm/Paris)
T
Ford ProductonSysem

Figure 2 Ford 2000 Timeline
Traditional management practices present barriers to implementation of
any major programs. Due to global competition, excessive waste and variation,

poor productivity and inefficiency, less profitable operations, and slow market
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growth, it is necessary for organizations to make drastic changes in their
operating strategies to be able to survive into the 21* century. Ford is not
concemed as much with US based companies as it is with overseas firms,
principally Toycta who has been the benchmark in the industry for product
development and production processes for many years.

FPS appeared in early 1994 with the inception of Alex Trotman's Ford 2000.
Hank Lenox, Director of the Ford Production System and 1998 winner of the
Shingo Prize for Excellence in Manufacturing, oversees Ford's fledging internal
blueprint for building cars and trucks more efficiently (Phillips, 1998).

As a result of FPS, Ford has changed its hiring standard for recruiting
factory workers to include "soft skills", the ability to waork in teams and identify
and soive plant floor problems, all integral elements for successful
implementation of transformational change (Phillips, 1998). Other companies
have also implemented this hiring practice. For instance, Drake Products
Corporation, based in Grand Rapids, Michigan, has experienced rapid growth
since Drake's team implemented improved problem solving abilities (Chowdhury,
1886). This is only one example but there have been no empirical studies to
properly analyze how many companies have experienced success in utilizing the
“soft skills" of their factory workforce. An important point is that “soft skills” of
factory workers can aid in the implementation of organizational change whether
they are voluntary or mandated.

Another aspect of the organizational change processes for FPS relates

corporate culture. For Ford 2000, in which FPS is a key strategy, the company is
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frying to change its bureaucratic and insular corporate culture by embracing
teamwork, new technology, a global outlook, and internal cost contral (Yung,
1997). This has been a difficult and painful experience. Most organizations
today are under severe pressure to proceed with needed organizational
transformation in order to cope with increasing rates of environmental change
and turbulence (Devitsiotis, 1998).

When introducing previous initiatives such as QS-8000 into an
organization, the cullure of an organization often results in dissatisfied or
distressed employees who may not buy-in (McMabb, 1995). McNabb & Sepic
(1995) further state that if the organization’s culture refuses to accept change,
such initiatives as quality management system implementation will fail regardless
of how well management has planned the change.

Culture is an important ingredient for successful implementation of FPS.
Kotter (1996) states that most transformational processes that began with a
cultural change effort fell flat. The automotive industry experienced a rich and
long history of labor disputes and change as the workforce was unionized. This
heritage resulted in a culture based on mistrust in any changes management
proposes. A joint UAW and management Continuous Improvement Committee
was formed as a result of the 1996 UAW contract, and this concept has become
a key to the successful implementation of the FPS.

Ford is now in the process of rolling out FPS to its intemal suppliers and
will saon begin to roll cut the process to the remainder of the supply chain.

Without the support of the supply chain, the FPS process will not be successful.
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The Toyota Production System relies heavily on the cooperation of its suppliers

in the successful implementation of their production system (Monden, 1988).

Overview - Ford Production System

The Ford Production System is a unified system that integrates Ford's

worldwide manufacturing, design and development, order and delivery, supply,

and management functions. The part of FPS that encompasses what plants do

is called the Plant Operating System (POS), which consists of seven

components:

Nooh W=

Human Resources

industrial Materials (IM)

Material Flow

in Station Process Control (ISPC)

Ford Total Productive Maintenance (FTPM)
Manufacturing Engineering

Quality Operating System (QOS)

Ford Production System

Human
Resomrees

‘FTI‘M|

Manufacturing ISPC 05 | ‘ M Material Flow
ineering

Figure3 Seven Components of FPS

Pivotal in this process is the Human Resource function heavily invoived in

the fraining and change management so necessary for this major
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transformational effort. In addition to the change issues, the HR function deals
with changes required with both factions of leadership in a union environment,
UAW and Management.

To deliver product at the customer demand rate, or takt time, detailed
work instructions must be developed to reduce the likelihood of variance and

mistake. In Station Process Control (ISPC), provides that guidance and acts as

a standard for workstation management including standardized work, links to
safety requirements, and detailed operatar instruction or standardized work.

Manufacturing Engineering is another key element required in the lean
process. As the manufacturing facility transitions from the past practice of mass
production and building inventory, in-depth knowledge of process rearrange is
required to smooth the flow of product. Application of techniques such as value
stream mapping {Liker, 1998) is useful to detarmine areas of waste and eliminate
them.

So essential to any lean effort is the application of a Quality Operating
System (QOS). This system sets up the facility quality procedures that focus the
manufacturing efforts on delivering a quality product to meet today's demanding
customer requirements. This element ties in with 13S0 9000 standards and
quality requirements.

The Material Flow element acts as guidance to regulate the smooth flow of
both raw materials and completed goods. Special focus on small lot size and
continuous flow regulated by customer demand rate are considered. The

Industrial Material (IM) guides non production material and assures that
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replacement parts and tooling are provided as needed.

One of the most important elements to a successful production system is
a comprehensive system that manages the maintenance process. This system
is responsible for the routine service required on complex production equipment
but also the improvement actions required to obtain the uptime reguired fo

support a lean system. This MMS or Maintenance Management System is

comprised of two major items. The first is considered as the facility Preventive
Maintenance activities, which are designed to maintain the equipment, based on
machine builders recommendations. Because much of the automotive
manufacturing equipment is specialized continuous improvement activities are
required to optimize and improve production capability. The second element of
the maintenance process is the application of TPM activities designed to improve
overall equipment effectiveness (OEE). At Ford this process is refered to as
FTPM.

Overview - Ford Total Productive Maintenance (FTPM)

An essential element of FPS is Ford Total Productive Maintenance
(FTPM). Without FTPM, FPS would be very difficult to implement. In fact, FTPM
is more critical to the success of FPS than any other manufacturing initiative or
strategy.

FTPM can be defined as a company focused, self-directed, cross-
functional work group, working together to improve the overall effectiveness of

the equipment and manufacturing process within its work area. This activity
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involves small cross-functional teams comprised of production workers,
maintenance skilled trades engineering, and equipment vendors.
The improvement of overall equipment effectiveness is essential to drive

a lean production system and is the product of three variables: performance
efficiency, machine availability, and quality rate. The performance measures
how well the machine runs when it is available, and it can be affected by minor
stoppages such as blocked and starved conditions. Machine availability simply
refers to the amount of time the equipment is able to run. Quality rate basically
pertains to first run capability or first run quality. These three factors comprise
the Overall Equipment Effectiveness (OEE) affect how closely the equipment and
process perform to their ideal design levels.

The FTPM process aimed at improving the effectiveness of equipment
consists of seven steps performed by work groups (Nakajima, 1988):
Cleaning is inspection
Cleaning, Lubrication and Safety procedures
Eliminating Sources of Contamination
General Inspection Training
Self directed small group activity (SGA) inspections and
Procedures

Work Place Organization and housekeeping
Small Group Equipment Managemeant.

NE k-

The seven steps involve cleaning the equipment to identify safety problems,
general problems and housekeeping problems. The cleaning and lubrication
procedure documents the process required to perform the cleaning and
lubrication of the equipment more effectively and with less waste. Eliminating

sources of contamination can be as simple as redirecting coolant lines or
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repairing a leak in a hydraulic line. At Ford general inspection training invalves
workgroup member training in the basics of leak prevention, hydraulic devices,
electrical components and spindles to name just a few. Self directed SGA
inspections and procedures rely on small group activities to find hidden defects
and comect them. Workplace organization and housekeeping is key in lean
manufacturing; simply put, the team decides what needs to be organized and is
responsible for keeping the area clean. The last step, small group management
comprises the collection and tracking of data on equipment. The more accurate
the data collection process the greater the improvement in equipment

effectiveness and early equipment management activities.

Statement of Purpose

To remain competitive a manufacturing company must eliminate waste to
lower cost. Failure to pursue this initiative could result in loss of sales and,
ultimately in company. The timely pursuit of lean manufacturing is essential to
maintain market share and grow business. The foundation of this lean process is
stability of equipment and tooling to produce a continuous flow of goods to
customers at their demand rate. The eguipment stability and predictability can
only be achieved by total effort of the workforce involved in equipment
management and improvement.

The purpose of this study is to analyze the interaction between workgroup-
measured satisfaction and the outcomes of the FTPM process as measured by

the outcome of the audit process known as the FPS Integrated Assessment Tool.
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with FPS and the element of interest, FTPM. Ultimately improved production
effectiveness is the aim of both the company and the processes employed.

Key Variables and Operational Definitions

Ford Production Sysfem — A lean, flexible and disciplined common production
system defined by a set of principles and processes that employs groups of
capable and empowered people learning and working together in the production
and delivery of products that consistently exceed customers' expectations in
quality, cost, and time.

Work Group — Cross-functional problem solving teams consisting of production
pecple, skilled trades workers, as well as engineers and supervisory personnel.
Together they are charged with solving production problems, collecting and
analyzing data, and providing the means to drive continuous improvement.
These groups are limited to less than 12 people.

Integrated Assessment — This Ford developed tool is designed to assess the
progress of worldwide manufacturing plants toward lean manufacturing. This
process consists of ten elements administered annually by ten trained and
qualified subject matter experts. This is also known as the ISR (Integrated
System Review)

Quality Process System — A method of allowing the workgroups to document a
standard for performing their tasks in a manner that will provide continuous
improvement through the elimination of waste.

Quality Process Sheats — Operator instruction sheets developed by workgroup
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