MgtOp 340—Operations Management


Professor Munson


Topic 3


Total Quality Management
“Measure twice and cut once.”


Rev. David E. Cobbs, Community Christian Church, Richardson, TX, Aug. 2002

“We shall build good ships here. At a profit, if we can, at a loss if we must, but always good ships.” 


Founder of the Newport News Shipyard 
“It has long been observed that quality achievements tend to regress over time.  If one is not going forward, then one is going backward.  Thus, to press for continuous improvement helps ensure at least standing in the same place and not slipping backwards.” 


Professor Robert E. Cole, University of California at Berkeley

“The world has changed.  The good old days where we could sell what we make are gone—now we have to make what we sell.  We have to pay attention to our customers.  If we don’t have quality, we’re not going to exist as an organization.” 


Professor Dean Kropp, Washington University in St. Louis

“Quality is not a spectator sport.”


All I Need to Know About Manufacturing I Learned in Joe’s Garage, 2008, p. 47
“Don’t practice until you get it right. Practice until you can’t get it wrong.”


Unknown

 “There’s never time to do a job right but there’s always time to do it over.”


All I Need to Know About Manufacturing I Learned in Joe’s Garage, 2008, p. 42
Famous Quality Failures
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· Titanic

· Three-Mile Island Nuclear Meltdown

—Chernobyl, Fukushima

· Space Shuttle Challenger Explosion

· Exxon Valdez Oil Spill
· BP Gulf Oil Spill

· Carnival Cruise Lines

· Chevy Cobalt Ignition Design—Ignored Warnings and Fixes, 13 deaths

· Toyota’s Behavior Following Brake Problems

· Volkswagen’s Emissions Scandal

· Samsung Phone Batteries

· Boeing’s 787 Max
Evolving Views of Quality

Quality as Inspection:

The inspector is responsible for the quality of the work, and both the workmen and the...bosses must see that the work is finished to suit him.  This man can, of course, do his work best if he is a master of the art of finishing work both quickly and well.
Frederick Taylor, Shop Management, 1919.

Quality as Statistical Control:

A phenomenon will be said to be controlled when, through the use of past experience, we can predict, at least within limits, how the phenomenon may be expected to vary in the future [and] the probability that the observed phenomenon will fall within the given limits.
W.A. Shewart, Economic Control of a Manufactured Product, 1931.

Quality Assurance:

The underlying principle of this total quality view...is that, to provide genuine effectiveness, control must start with the design of the product and end only when the product has been placed in the hands of a customer who remains satisfied...the first principle to recognize is that quality is everybody’s job.

A. Feigenbaum, Total Quality Control, HBR 1956.

Strategic Quality Management:

...a new vision has begun to emerge.  It embodies a dramatic shift of perspective.  For the first time, top managers...have linked [quality] with profitability, defined it from the customer’s point of view, and required its inclusion in the strategic planning process...many have insisted that quality be viewed as an aggressive competitive weapon.
David A. Garvin, Managing Quality, The Free Press, 1988.


What is quality?



ASQC:
“The totality of features and characteristics of a product or service that bear on its ability to satisfy stated or implied needs.”

Garvin’s 8 Dimensions of Quality

1. Performance

2. Features

3. Reliability

4. Conformance

5. Durability

6. Serviceability

7. Aesthetics

8. Perceived Quality
Disney World’s Guidelines for Guest Service

· Make eye contact and smile.

· Greet and welcome every guest

· Ask guests to visit again.

· Try to use the guest’s name in every conversation.

· “Take five” (take 5 minutes to perform a “special service”).

· “Two minutes or two bites” (check on diners within this time of receiving their food).

· Pick up a phone within 3 rings.

· Create “magical moments” (e.g., impromptu interactions with Mickey Mouse).

Service Recovery at Disney

Guests who have had problems that were solved on the spot rate their experience higher and have a higher return rate than the average guest who had no problems at all! 

Examples: 
replacing spilt popcorn or drinks




free T-shirt when problems occur




free shorts for a kid who sits on ice cream

Best Practices for Resolving Customer Complaints

	BEST PRACTICE
	JUSTIFICATION

	Make it easy for clients to complain
	Free market research

	Respond quickly to complaints
	Adds customers and loyalty

	Resolve complaints on first contact
	Reduces cost

	Use computers to manage complaints
	Discover trends, share them, and align your services

	Recruit the best for customer service jobs
	Should be part of formal training & career advancement


The Competition

While I observe that many Americans and American companies are very concerned about quality, they do not always have this dedication to constant improvement which is essential to insuring quality.  It often seems that if something is 90 percent right, there is a tendency to believe that further improvement is either unnecessary or not worth the extra effort—effort often being measured by American firms in terms of the short-term cost.
Osamu Nobuto, President, Mazda USA, 3/22/88

IBM decided to have some parts manufactured in Japan as a trial project.  In the specifications, they set the limit of defective parts at three units per 10,000.  When the shipment arrived from Japan, it included this letter:

“We Japanese have hard time understanding 

North American business practices.  But the three

 
defective parts per 10,000 have been included and

are wrapped separately.  Hope this pleases.”

Toronto Sun

The Enlightened View of Quality Management
From





To
“Quality Control”



“Quality Assurance”

Technicians




Managers

“Reactors”




“Intermediaries” 

Inspect for Failures


Prevent Failures

Acceptable Quality Level

Zero Defects

Defects lead to blame,


Defects lead to problem 

excuses, justifications,

solving.

and CYA reports.

Quality vs. Manufacturing

Quality and
Manufacturing

Cost/Delivery or Quality

Cost/Delivery and Quality

Predominately Blue Collar

Predominately White

Caused





Collar Caused

Defects should be hidden.

Highlight defects.

Responsibility of inspectors.
Everyone’s responsibility.

Quality Costs

Costs associated with quality:

· Prevention costs: process/product design, training, vendor relations;

· Appraisal costs: quality audits, statistical quality control;

· Internal failure costs: yield losses, rework charges;

· External failure costs: returns, repairs, lost business.

Escalating Downstream Quality Costs

                                                                                                                                                                       $300.00
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*Estimated cost per defect per product.


Correlates of Quality

Is there aggregate evidence that quality matters?
· Quality and price lack a consistent association.

· Quality (defined as conformance/reliability) and cost (total quality cost) are negatively correlated.

· Quality (defined as conformance/reliability) and total factor productivity are positively correlated.

· Quality and profitability are positively associated.

Henry Ford West Bloomfield Hospital

Outside Detroit
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Hotel-inspired features
· Uniformed valets and professional greeters

· Free Wi-Fi

· Meals served on demand

· In-room massages

· Patients schedule own test at outpatient centers

Results

· Lower cancellation & no-show rates for tests

· Lengths of stay decreased

· Readmission rates decreased

Related Study by Deloitte

Hospitals with higher patient experience ratings are more profitable

· Target Specification Example
A study found that U.S. consumers preferred Sony TV’s made in Japan to those made in the U.S.  Both factories used the same designs and specifications.  The difference in quality goals made the difference in consumer preferences.  
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Taguchi’s Quality Loss Function





Taguchi’s Quality Loss Function






This is a way to compute quality costs.

Goal is zero defects (hit target exactly).

L = Loss (cost) in dollars

D = Deviation from target

T = Taguchi parameter

L = TD²

i.e. L = T(Actual Value – Target)²

Assuming that costs follow the Taguchi graph (quadratic), if you know the cost of any particular deviation then you can solve for T to write out the general function.

Example
The specifications for the diameter of a gear are 25.00 ( 0.25 mm.  If the diameter is out of specification, the gear must be scrapped at a cost of $4.00.  What is the Taguchi loss function?

If the gear diameter is 24.85 mm., what is the Taguchi loss?


Six Concepts of TQM

1.
Continuous Improvement (Kaizen)

–a race with no finish line

2.
Employee Empowerment

3.
Benchmarking

4.
Inventory Reduction (Just-in-Time)

5.
Knowledge of TQM Tools



e.g., Toyota uses sensors to detect missing parts or improper assembly.  Robots alert workers to errors by flashing lights. (Bus. Wk., 11/17/03)

6.
Right First Time (Quality at the Source)



–Pokayoke (mistake proofing)



–Checklists (for consistency & completeness)
Employee Empowerment
· Getting employees involved in product & process improvements

· 85% of quality problems are due to process & material

· Techniques

· Talk to workers

· Support workers

· Let workers make decisions

· Build teams & quality circles

· At Toyota, employees are given cash rewards for ferreting out glitches in production and devising solutions (Business Week, 11/17/03)

Quality Standards

· Malcolm Baldrige Award

· Deming Prize

· ISO 9000

· ISO 14001/50001






· Firm-Specific Requirements

Advantages of Quality Standards

Disadvantages of Quality Standards

Individual Quality Certifications

Six Sigma Certifications from the 

American Society for Quality (ASQ)

Certified Six Sigma Green Belt

· at least 3 years related work experience

· proof of professionalism (e.g., ASQ membership)

· four-hour, 100 multiple-choice exam

Certified Six Sigma Black Belt

· at least 3 years related work experience (or 2 Six Sigma projects)

· proof of professionalism (e.g., ASQ membership)

· four-hour, 150 multiple-choice exam

· a completed, documented, and certified Six Sigma project

Examination Topics

I.
Enterprisewide Deployment

II.
Business Process Management

III.
Project Management

IV.
Six Sigma Improvement Methodology and Tools—Define

V.
Six Sigma Improvement Methodology and Tools—Measure 

VI.
Six Sigma Improvement Methodology and Tools—Analyze

VII.
Six Sigma Improvement Methodology and Tools—Improve

VIII.
Six Sigma Improvement Methodology and Tools—Control

IX.
Lean Enterprise

X.
Design for Six Sigma (DFSS) 

Industry Example: At Motorola, the top 100 executives must take a 6-sigma test. Those who score below 70% receive a lower pay bonus. 

Quality Gurus
   W. Edwards

  Joe

 Phillip

Deming

Juran

Crosby


Workers

Targets

Common Themes
· Prevention over detection

· Top management support & involvement

· Quality is a powerful competitive weapon to earn business

· Their programs are difficult to implement

Juran’s Approach to

Minimizing the Costs of Quality
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100% defective

100% good


Defect rate

“The Quality Revolution”


By Robert E. Cole

6 Japanese Achievements that Question the Traditional Quality-Cost Trade off Model

1.
Costs of Poor Quality are Extensive

–include loss of reputation and negative word-of-mouth

2.
Firm-Wide Quality Efforts Improve Numerous Company Performance Measures

–employee relations

–productivity 

–employee turnover

–on-time delivery

–customer satisfaction

–market share

–profitability 

3.
Simultaneous Pursuit of High Quality and Low Cost

4.
Prevent Error at the Source

–drastically reducing appraisal costs

5.
Shift Focus from Products to Processes

6.
Customers Willing to Pay More for Quality
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