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for the first time. By the late 1970s, company-wide quality management was common in Japan, and 
many of the country’s products had become recognized for their very high levels of quality. This is 
still the case. For the past four decades, Japanese automobiles have been regularly listed at the top of 
the J.D. Power and Associates (S&P Global Inc., New York City, NY) customer satisfaction rankings.

KAORU ISHIKAWA
Kaoru Ishikawa introduced the concept of the quality circle in 1962, which advocates volunteer 
groups of employees meeting regularly to identify and solve quality and production problems 
related to their work. In 1982, Ishikawa developed the cause-and-effect diagram (also known as 
the fishbone diagram)—a quality management tool that can be used to analyze and identify the root 
causes of problems in a process.

PHILIP CROSBY
In 1979, Philip Crosby, who published the book Quality Is Free, claimed that the savings a company 
realizes by establishing a quality program more than pays for the costs of such a program. In addition 
to the principle of doing it right the first time (DIRFT), Crosby proposed four other principles:

1.	 Quality means a product conforms to both its product specifications and the customer’s
requirements.

2.	 The goal of a system of quality is preventing defects, not evaluating the process after defects
occur.

3.	 The performance standard for quality must be zero defects, not “acceptable levels” of quality.
4.	 The costs of measuring quality are found by assessing the process of producing a defective item.

SHIGEO SHINGO
Shigeo Shingo, a Japanese industrial engineer and leading expert on manufacturing practices, was one 
of the inventors of the Toyota Production System from 1948 to 1975. He coined the Japanese term 
poka yoke, which means “fail-safing” or “mistake-proofing.” The term refers to any mechanism or 
device that can help an equipment operator avoid mistakes in a manufacturing process. The purpose 
of a poka yoke system is to eliminate product defects, particularly those that arise from human errors, 
to improve quality and reduce costs. For an example of poka yoke, see the “Operations Management: 
Lesson Learned—Yamada Electric and a Simple Solution to a Quality Problem” box discussed earlier 
in the chapter.

GENICHI TAGUCHI
In the 1980s, Genichi Taguchi created the Taguchi-loss function, which tracks the financial loss to 
society as a result of poor quality. Taguchi also developed the concept of robust design—designing 
products and processes so that they are insensitive (or robust) to factors outside the design engineer’s 
control. (Recall that we discussed robust product design in Chapter 4.) He also is credited with the 
concept of design of experiments (DOE). DOE is the process of conducting design experiments and 
using their statistical results to identify a product’s optimum configuration or design.

Table 5.3 summarizes the quality concepts and tools developed by these quality management pioneers.

Quality circle: a 
concept introduced 
by Kaoru Ishikawa in 
1962, which advocates 
volunteer groups of 
employees meeting 
regularly to identify 
and solve quality and 
production problems 
related to their work

Cause-and-effect 
diagram: a quality 
management tool that 
can be used to analyze 
and identify the root 
causes of problems in a 
process, also known as 
the fishbone diagram

Poka yoke: a Japanese 
term that means “fail-
safing” or “mistake-
proofing,” referring 
to any mechanism or 
device that can help 
an equipment operator 
avoid mistakes in a 
manufacturing process

Taguchi-loss 
function: a process 
created by Genichi 
Taguchi in the 1980s that 
tracks the financial loss 
to society as a result of 
poor quality designs

Design of 
experiments 
(DOE): the process 
of conducting design 
experiments and using 
their statistical results 
to identify a product’s 
optimum configuration, 
or design

TABLE 5.3: Pioneers of the Quality Management Movement

QUALITY MANAGEMENT PIONEER QUALITY CONCEPTS AND TOOLS DEVELOPED

Walter A. Shewhart Quality control and statistical theory

W. Edward Deming Quality control and statistical theory, continuous improvement

Joseph M. Juran Quality planning, quality improvement, quality control, and quality costs

Armand V. Feigenbaum Total quality control (TQC)

Kaoru Ishikawa Quality circle, cause-and-effect diagram (also known as the fishbone diagram)

Philip Crosby Quality Is Free, doing it right the first time (DIRFT), zero defects

Shigeo Shingo Poka yoke, which means “fail-safing” or “mistake-proofing” 

Genichi Taguchi Taguchi-loss function, robust product design, design of experiments (DOE)


