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Abstract:

The paper argues that the total quality management concept and its implementation
is the critical need for the survival of industries. In the meantime, lean manufacturing and
constraint management could work together to improve productivity, efficiency and
quality. The article discusses the environment in which businesses are operating, the
effect of the total quality management on productivity and presents some of the benefits
that were realized by implementing total quality management. Direct benefits from
combining the concepts of lean manufacturing and constrained management during the
productivity improvement process by using automation reduce production cycle times by
more effectively designing and scheduling the movement of robots. The ultimate goal is
to satisfy customers’ demand. The paper discusses how constrained management
substantially increases production.

Keywords: Productivity; Performance management; Total quality management;
Constraint management; Lean production.

JEL Classification: M10

1. Introduction

Intense global competition and diminishing trade barriers are making it more and
more difficult for companies to maintain their market share. Competition from companies
operating in different markets has increased as advancements in telecommunications and
information technology have broken down traditional barriers to entry.

In a competitive environment, a business must persuade a customer to buy its
products rather than those of competitors at a price that is more than its cost of
production. A rational customer, however, would like to maximize value for his money.
Therefore, a successful producer must enhance the total value of his products so that the
price is acceptable to the customer while his own costs are low enough to allow him to
make a profit.

Total quality management (TQM) is all about fostering a culture that is continuously
oriented towards increasing customer satisfaction while minimizing the real cost of
production.
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Increasing competition in the global market necessitates that productivity should not
be considered as an indicator of efficiency only; it must also measure effectiveness. Yet
the distinction between the two is often overlooked. For example, a company that
produces according to process specifications may be using its resources efficiently, but
unless it is producing what its customers want it may not be using them effectively. To be
profitable, a company must judge productivity and value from the perspective of the
customer, not from the engineer.

Older manufacturing facilities are often faced with productivity challenges due to
their inflexible designs. The application of some of the principles of lean manufacturing
is more restricted in such a setting. Today, “lean” may no longer be fashionable but its
core principles flow, value, pull, minimizing waste etc.) have become the paradigm for
many manufacturing (and service) operations. In order to provide a platform for
establishing the long-term competitive impact of the lean production model, the paper
then develops a theoretical construct explaining the mechanisms that underpin sustainable
competitive advantage.

2. Total Quality Management model and productivity

A simple model for TQM is depicted in Figure 1. The model consists of two main
components:

+ TQM philosophy;

+ TQM systems and tools.

TQM cannot exist without a complete acceptance of its philosophy by at least the
top management. Once the basic TQM philosophy is accepted by the top management
then different systems and tools can be initiated to propagate and facilitate a culture based
on such a philosophy.

Figure 1 Structure of TOM

TOM Svstems and Tools

TQM philosophy consists of four basic beliefs, which are as follows:
* absolute customer focus;
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+ employee empowerment, involvement and ownership;
+ continuous improvement;
+ the use of systematic approaches to management.

In 1984, Garvin has proposed the following five approaches to defining quality:

* The transcendent approach is the philosophic concept of ““innate excellence",
which is both absolute and universally recognized through experience.

+ The product-based approach focuses on the quantity of some ingredient or
attribute possessed by a product. Like the amount of cream in ice cream, it can be
assessed objectively and is based on more than preferences alone.

+ The user-based approach begins with the premise that quality “lies in the eyes of
the beholder". It is subjective and motivated and rooted in consumer preferences.

+ The manufacturing-based approach focuses on engineering and manufacturing
practices. It identifies quality as ““conformance to requirements", and it is equated with
meeting specifications or making a product right the first time.

+ The value-based approach defines quality in terms of costs and prices. Quality
provides performance at an acceptable price. The phrase " affordable excellence"
summarizes the dilemma.

This particular definition of quality is also presented in the pictorial form in Figure

Innate Product-based

Excellence
» v
QUALITY |
» ‘ v Y
Value-based i ‘ User-based
Manufactuning-
based

Source: Garvin (1984)

Fig. 2: Five approaches to defining quality

The TQM philosophy ensures “effective efficiency” by encouraging companies to
plan products and develop systems that deliver products only according to the
expectations of the customer. Companies that adopt TQM achieve greater effective
productivity, profitability and market share for most kinds of products and market
situations.
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Delighted customers are the prime determinant of sustainable competitive advantage
for any organization. To retain customers and entice new ones a company needs to focus
on providing value to the customer and that too in a manner that is more effective than
that of its competitors.

The ever-changing tastes of customers and pressure from competitors induce firms
to adopt proactive strategies to retain and/or gain market share. Continuous improvement
is essential for the very survival of a company. Both incremental and breakthrough
improvements enhance productivity by decreasing costs and/or improving performance.
Performance is enhanced through greater responsiveness, shorter cycle times for new
products or services, better products, shorter throughput time and unique marketing,
engineering or production strategies. Costs decline by reducing errors, defects and
wastage.

Total Quality Management (TQM) improves the performance of organizations. The
implementing an effective TQM would:

+ improve the profitability of the firm;

* increase revenues;

* reduce costs.

We consider productivity enhancement as a process to achieve higher levels of
output while consuming same or lesser amounts of input resources. If the same output
level is reached in a shorter time period, it indicates improved productivity. It is in this
respect, that projects designed to improve productivity must also consider time as a key
resource.

Total quality management (TQM) is about leadership, planning and improvement
and it is defined as “managing the entire organization so that it excels on all dimensions
of products and services that are important to the customer”. An integral part of a TQM
system is continuous improvement through a philosophy of product and process
improvement as a never-ending journey. Increased levels of productivity result from
improvement.

The possible critical factors that can cause the failure of productivity improvement
programs are the following:

+ Lack of incentives or appropriate regards (or disincentives).

+ |nsufficient capital for improvement plant and equipment.

+ Poor employee relations.

+ Poor relationship with union leaders.

+ Insufficient awareness by engineering of the manufacturing implications of
product and process designs.

+ |nsufficient investment in workforce training.

Poor financial controls and/or information systems.

Weak middle managers.

Decline of the work ethic.

Weakness in industrial and manufacturing engineering.
Weak first-line supervision.

Poor communication organization-wide.

A piecemeal, unplanned approach to improving productivity.

+ |nadequate/ineffective coordination among departments or functional areas
(excessive functional of departmental autonomy).
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+ Uncooperative union leadership.

+ Poorly trained supervisory personnel in the area of productivity related
problems.

+ Programs that just cannot be implemented.

+ Insufficient investment in management and supervisor training and development.

* Lukewarm commitment and involvement by top management.

+ |ack of loyal, skilled workforce.

A TQM program when properly implemented in an organization can direct the
productivity projects towards achieving the competitive strategies of higher customer
service and better quality in both product and process. It directs the objectives away from
the conventional focus of cost cutting and directs the efforts toward efficient use of
resources (materials, equipment, manpower, facilities). Given that TQM stresses
continuous improvement, creativity and innovation are not lost. Therefore, a productivity
improvement program that flows from a continuous improvement environment will
emphasize creative ways of improving the use of resources.

The lack of top management support, coordination among functions, and
organizational communications in combination with project planning, training and
employee relationships, form a framework that discourage success in productivity
projects at all levels of the organization. High productivity effects are impossible to
sustain without a quality-based process-oriented environment which emanates from the
support of employees, upper management, and the organization. This support comes first
from an organizational atmosphere of quality excellence. The second component is a
clearly communicated and well understood set of organizational performance goals
focusing on the total organization. The management support flows from a cohesive
organizational climate that promotes creativity and innovation through well trained
employees. This may require a matrix type of project management approach to improving
productivity.

The quality is the determinant of successful productivity improvements. The “fatal
factors” of productivity improvement can be prevented by a pre-established quality
program. A TQM program and its promotion of total employee involvement and
commitment to continuous improvement is definitely a key to successful productivity
improvement programs. Businesses facing complex productivity programs should
establish a sound TQM program first, and then embark on the journey to improve
productivity. If such an approach is adopted, the businesses will have minimal
productivity problems.

3. Constraint management, Lean production and the competitive advantage
relationships

Constraints management is a process of continuous improvement at the system level.
It improves overall productivity by focusing efforts on improving operations at bottleneck
resources.

Productivity is a measure of how effectively resources are used to produce various
goods or services. Productivity is increased by producing more with the same amount of
resources or by producing the same amount with fewer resources. Bottleneck is a
resource that limits or constraints the capacity or maximum output of the process. If you
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work on improving productivity on operations other than the bottlenecks, the only result
you would get is frustration. The goal is to increase productivity by eliminating
bottlenecks. We can't completely eliminate bottlenecks. When specialists eliminate one,
and as the process speeds up in response, another operation or resource functions as a
new bottleneck. The bottleneck reduces productivity and creates both blockage and
starvation in the productive system. The blockage or excess inventory occurs at resources
prior to the bottleneck, and the starvation occurs at operations after the bottleneck.

The constraint management views organization as a chain of dependent
activities/functions and includes the following items:

+ Finding constraints and collecting data.

+ Reducing volume losses.

+ Reducing wastes.

+ Having a clear goal.

+ Reducing volume variation.

The process is also represented in the flow chart in Figure 3.

Set Goal

¥

Collect Data

l_f_

Find Constraint
Non Constraints Constraint
{Don’t Block or Starve Constraint) nciease PH)

Reduce no Reduce
FPS Wastes

Fig. 3: Constraint management (Source: Shahram Taj, Lismar Berro, op.cit.)

The first step is to set the goal. The goal is to safely build the maximum number of
good parts each hour, at minimum cost. Setting the goal involves the six steps below:

1. Define the system.

2. ldentify the system's constraint.

3. Decide how to exploit the system's constraint.

4. Subordinate everything else to the decisions made in Step 3.

5. Elevate the system's constraint.
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The term “lean manufacturing” or “lean production” were first used by Womack in
1990 in their historical book The Machine That Changed the World. The lean
manufacturing describes the profound revolution that was initiated by the Toyota
production system against mass production system.

Lean means “manufacturing without waste.” Waste is anything other than minimum
amount of equipment, materials, parts, and working time that are absolutely essential to
production. The lean approach is focused on systematically reducing waste in the value
stream. The waste concept includes all possible defective work/activities, not only
defective products. Waste can be classified in eight categories:

1. Motion: movement of people that does not add value.

2. Waiting: idle time created when material, information, people or equipment is not
ready.

3. Correction: work that contains defects, errors, rework mistakes or lacks
something necessary.

4. Over-processing: effort that adds no value from the customer's viewpoint.

5. Over-production: producing more than the customer needs right now.

6. Transportation: movement of product that does not add value.

7. Inventory: more materials, parts or products on hand than the customer needs.

8. Knowledge: people doing the work are not confident about the best way to
perform tasks.

Most companies waste 70 percent-90 percent of their available resources. Even the
best lean manufacturers probably waste 30 percent. Interestingly, every company has to
find its own way to implement the lean method: there is no universal way that will apply
to all. Despite the wide knowledge and available resources, many companies are
struggling to stay “lean.”

Competitive advantage can be defined as the result of a business being either a
particularly able player in its market (i.e. being better, which could mean being lower cost
or more lean) and/or, being differentiated in what it offers. In order to build a useful
construct to explain how competitive advantage is created and sustained, and in order to
build directly upon the previous discussion of lean production, another input (resources),
transformation (process) and outcome (competitive advantage) model will provide the
basic structure of our discussions. Figure 2 presents this model in more detail, illustrating
how resources are deployed in business processes to create competitive advantage.

Although both the lean production and sustainable competitive advantage models
are illustrated using basic transformation representations there are some key distinctions
between them. In exploring these distinctions we will develop the secondary set of
research propositions that will guide the empirical work.

Sustainable competitive advantage, lean production and the competitive
environment (Figure 4) illustrates how sustainable competitive advantage comes into
being through the dynamic interplay between a firm and its external environment.

Certain resources can be strategic, but only if they cannot be copied or replaced by
external rivals. Equally, firms need not directly own strategic resources (i.e. when
developing manufacturing processes, resources that have competitive significance are
often “owned” by suppliers). Similarly, all critical value creating processes stretch
beyond the boundaries of the firm, involving actual and potential customers, and
successful outcomes are only meaningful if they make the firm better and/or different.
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Although the lean production model also stresses the generic importance of customers

and suppliers, the attempt to create a series of

“operating principles" has required

advocates to downplay the significance of the interaction between specific internal and
environmental contexts. It is important to relate all lean production/sustainable
competitive advantage findings to the specific external context of the firm. The success of
lean production in delivering sustainable competitive advantage will be contingent upon

the external context of the firm (see P3).

Contextual factors might include: type of market (competitor activity, different
demand profiles); dominant technology in sector; supply chain structure etc.
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Fig. 4: Sustainable competitive advantage, lean production and the competitive
environment relationships (Source: Michael A. Lewis, op.cit.)
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The sustainable competitive advantage model argues that resources (skilled staff,
market information, technological data etc.) create value when enacted in processes. In
turn, these processes allow the organization to learn and thereby create new (or
reinforce/extend existing) resources. When allied to the concepts of customer value
stream and market pull, lean production suggests a very neat model of information and
material flow. If the firm's competitive environment remains stable and modifies only
slowly over time, then sustainable competitive advantage should be delivered through
such adaptation. The final research proposition will explore the relationship between
learning and lean production.

The more successfully any firm applies lean production principles, the less it will
engage in general innovative activity (see P4). The firm will focus instead upon
continuously improving existing processes and adopting incremental changes.
Unfortunately, more and more markets are changing rapidly and the lean production view
of continuous improvement might be trading short-term performance advantage for long-
term viability.

Constrained management and lean manufacturing and are complementary to each
other, generating a great synergy when implemented together. They have played an
essential role in improving productivity and competitive positioning in recent years. The
first one is designed to improve system's throughput. The second methodology improves
the manufacturing processes through the elimination of waste and continuous
improvement. This requires a total cultural change towards lean thinking, identification
and quantification of non-value and value added activities. The transformation requires
everyone's participation and training.

While both initiatives are very effective, it is the clear understanding of their
complementary interaction that fosters the synergy between them, avoids rework and
ultimately gets both initiatives working in conjunction towards common objectives. Many
companies have attempted one of these improvement strategies, some companies have
tried both, but few have integrated the two practices into a single approach for achieving
continual improvement. Managing constraints are extremely critical in a lean or cellular
environment due to very small or no buffering in the process.

Constrained management has been traditionally applied in a batch and queue type
operations, but not in a lean manufacturing environment. In a lean environment, all
operations are running at the same takt time with no or very small buffering among them.
This creates a very low margin for errors; therefore as soon as a resource becomes
bottleneck, it immediately reduces the throughput.

4, Conclusions

Considering the current state of global competition, it is imperative for companies to
develop a customer-focused culture as soon as possible. This would ensure that their
resources are efficiently and effectively utilized to produce only those products and
services which the customer wants and is willing to pay a premium price for.

Before any of this can be achieved, the management of organizations will have to
fully understand and believe in the total quality philosophy without which achievement of
maximum benefits would not be possible no matter how many material resources are
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invested. The systems and tools cannot promise significant or sustainable results without
the visible commitment of the top management to the TQM philosophy.

Looking at the experience of companies both local and international, which have
implemented TQM successfully, there is little doubt that the Total Quality culture if
applied correctly yields significantly better results in all the performance categories of
financial results, customer satisfaction, and employee satisfaction. TQM also provides a
long term sustainable competitive advantage in an increasingly competitive global
market.

TQOM is a paradigm shift from a reactive culture to a proactive one with the
overriding emphasis on delighting the customer. Involvement and empowerment of every
single employee within the organization - from the most humble to the most powerful is
essential in order to develop ownership of the culture and to stem conflict of interest. As
the scope is company wide, everyone is responsible for ensuring quality.

In this paper we also discussed how lean manufacturing and constraint management
could work together to improve productivity, efficiency and quality. With the best
practice guidelines being applied in manufacturing companies, the following benefits are
possible:

+ Reducing production inventory and improve supplier performance: with pull-
based tracking and replenishment.

+ Increase yield and reduce scrap: by having operators use the most current work
instructions, and ensuring they are cross-trained and certified.

+ Enabling continuous process improvement: with a structured approach to
identifying, tracking, resolving, and measuring issues and incidents.

+ Speeding decision making and problem resolution: with real-time process
control, analytics and event management.

+ Driving business change through metrics: to measure and eliminate non-value-
add, and to validate continuous process improvements.

It is important that lean improvement principles and tools that focus on waste
elimination and process speed; constrained management that focuses on increasing
throughput, plus a financial screening rigor for projects; and productivity improvement in
the organization's cultural focus and creation of accountability, energy, and ownership
through a new structure and set of principles. The ultimate goal is to satisfy customer
demand.
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