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ABSTRACT

Purpose: The great promise of continual quality improvemediocated by
early quality gurus like Deming and Juran has marbfully realized. This paper
explores the reasons for the limited success of lementation and
institutionalization of continuous quality improvent.

Approach: About 100 quality professionals from diverse oigations answered
questions related to this study. Additionally, theéhors executed a wide-ranging
literature search including the use of Google Sathol

Findings: Nearly all quality professionals queried in thisidy agree that
compliance to an external quality standard suchS&s is mandatory for their
organizations. However, there is disagreement aghether or not compliance
with the continuous improvement proviso in mostliyatandards is actually
implemented and functioning.

Research limitations/implications: The sample size is small and there is a need
for a larger wuniverse of quality professionals, isgrgtion/standards
organizations, and academic researchers.

Practical implications: Many organizations from a broad array of economic
sectors both public and private must comply withemal quality standards.
Most external quality standards contain a requirgrf@ evidence of continuous
improvement. However, the potential for improvemeassociated with
compliance is frequently not realized.

Originality/value: Continuous quality improvement is central to majugality
standards including ISO 9001. Unfortunately, ma®§ lcompliant organizations
are unable to operationalize and sustain the psoogEgontinual improvement.
This paper provides a novel examination of thisbfgm and suggests ways that
organizations can leverage the potential for imprognt via their existing
quality systems.
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1 INTRODUCTION

Since the prehistoric beginnings of human matexgure, craft production has
exhibited bona fide processes of quality controluique physical object is
usually made and inspected by the same personhétestand utilitarian values
of the individual article are achieved by variatiorparted by the maker; whether
art or craft, the process is the same. This hisi®nyell reviewed by Shewhart
(1986) and Juran (1995). By the late 1800s, a reew fof production emerged
first in Europe and then in the US: mass productibrkey element of mass
production was the “scientific” approach to worlcluding differentiation of
labor by skill level advocated and successfullylengented by Frederick Taylor
(Taylor, 1914; Locke, 1982). Quality was removednir the auspices of the
maker and assigned to the inspection or qualitadepent. The genius of Henry
Ford and early mass producers of the late 19theanky 20th centuries was to
realize the productivity advantages implicit in treeparation of set-up,
production, and inspection/checking. While the akttink between Ford and
Taylor is tenuous, mass production of automobilegdudivision of labor
techniques pioneered by Taylor, the father of indlisengineering (Locke,
1982). Ford was quoted as stating that mass prioduicad been achieved when
the production system employed no “fitters” (Houglsh1985). That is, the
individual industrial processes making a part waseup by skilled workers and
checked, usually via attribute gages, at the paht manufacture. The
unskilled/semi-skilled worker simply installed tpart with the (usually correct)
assumption that the part had already passed aedtigp and was correct. The
installer did not have to “fit” or adjust/modify éhpart when she/he found that it
did not fit as originally manufactured. While thendlish term "fitter” for an
unskilled worker has persisted, especially in th&.Uthe function has been
disappearing for over a hundred years. In conveationass production, final
inspection was done by a separate quality inspedtbhen mass production (sans
fitters) of automobiles was achieved by Ford beidi@rld War One, direct labor
was reduced by 90%, retail price dropped dramdyicaind the automobile
became “The Machine That Change the World” (Womaltnes and Roos,
2008) at least partially due to its relatively gheatail price achieved by Ford’s
economies of scale and division of labor makingspse the moving assembly
line.

The Ford/Taylor system was enormously productiviedifficult to change over
from one product to another. The moving assemiolg Was very expensive to
keep going and stoppages meant that costly wodsetsmachines were idle. On
time delivery of quality parts to the line was edgd. The consistent
dimensional control in Ford’'s mass production webkieved by highly skilled
workers executing the machine set-up, and the tefeecise of attribute gages
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first developed for other precision industries swash armaments and sewing
machines (Hounshell, 1985). Still, the only funnabstrategy for inspection was
to gage each part and stop the process when eatdimension was found to be
out of specification. While this sequence was muabre efficient than the

installer “fitting” the part, one hundred percenspection was still fairly labor

intensive.

Working with Bell Laboratories, the research andedepment arm of the US
national telephone company, Walter Shewhart imtlathe use of statistical
process control to inspect by sampling rather draamhundred percent inspection
(Shewhart, 1924; 1931). “The year 1924—at a factorgZicero, lllinois—saw
the start of two of the most important developmewsr in managerial thinking.
In May that year Walter Shewhart described thet fosntrol chart which
launched statistical process control and qualityprowement.” (Best and
Neuhauser, 2006). His 1931 book title, Economic t@dnof Quality of
Manufactured Product says it all. Shewhart's kelfimement was not quality
control per se, but economic quality control angriavement was generally
limited to the cost savings associated with highrercess yields and fewer bad
parts.

Ford’'s moving assembly line combined with Shewlsasfatistical methods of
quality control contributed mightily to the creatiof Detroit as “The Arsenal of
Democracy” during World War Two and the subsequesg and dominance of
US manufacturing in the three decades immediatellp\iing the war. What
must be said about the rise of US manufacturingnfiioe end of World War Two
and the mid-1970s was that this success was achi@vean economic
environment almost completely devoid of competitidhe “Detroit Big Three”
automakers controlled over 90% of the car marké#t @efects averaging 22 per
vehicle. However, change was coming, especiallyjnfan unexpected recently
defeated enemy — Japan. With some assistance taigers such as Deming
and Juran, the Japanese post-war miracle incogabr@hewhart’s statistical
methods appended to existing production systemsdbais scarcity — scarcity of
capital, raw materials, markets, technology, abdigWomack, Jones and Roos,
2008). Oil price increases in the early 1970s dhawerican buyers into the
showrooms of Japanese producers with small, highitgucars with good fuel
economy. By the late 1970s one of three cars sottlé US was a Japanese car
made in Japan. In trend-setting California, theadagse market share was over
50% (Womack, Jones and Roos, 2008). The US governraeting to protect
domestic car producers, negotiated the Voluntargti@mt Act (VRA) of 1981
with Japan (United States International Trade Cagaion, 1985).

By limiting the import of Japanese autos and pirigcdomestic producers, the
American VRA tacitly acknowledged the superiorifyJapanese manufacturing
methods and ushered in the modern US era of “ingmant” not just of product
quality, but of all industrial and business proesssThis era was heralded with
the famous broadcast of “If Japan Can, Why Can't’ \bWe Dr. W. Edwards
Deming (Samson and Terziovski, 1999). Deming’s rdisges were not new;
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Peter Drucker (1971) and others had been toutiegattvantages of Japanese
management for years. The authors of this papesrtaizat the change from
quality “control” (as per Shewhart) to continuomsprovement (as per Toyota)
began with the widespread study of Japanese mauntifag including the work
of Ishikawa (1985), Shingo (1985, 1986, 1989), O(if#82, 1988), Kano (1995,
2001), Taguchi (1986) and others by Americans andofieans. Sasaki and
Hutchins (2014) and Hutchins (2012) document thisrigd very well.
Additionally, the International Motor Vehicle Prote (IMVP) at the
Massachusetts Institute of Technology (MIT) ingidtthe Assembly Plant Study
(Krafcik, 1988; MacDuffie and Krafcik, 1992), inttacing the term “lean”
production describing the Toyota Production Systendely acknowledged as
the paragon of Continuous Improvement (Cl) practid® more needs to be said
about the ongoing importance of lean productiortesiits introduction to the
West in the 1980s via publications emanating frovm tMVP and the popular
book The Machine That Changed the World hittingrttegket in 1990.

In the 1980s continuous improvement using “learfategies was widely
accepted and Deming was considered as the apathebsjuality (some 121
scholarly articles on Deming published between 1984 died in 1993) and
2006) (Knouse, et al., 2009). The “Shewhart” cywkes introduced as early as
1931, and Deming’s 14 principles included Principldmprove constantly and
forever the system (Deming, 1986; Knouse, et @092 Zairi, 2013). Juran
(1988) proposed his “Trilogy” of quality planningpntrol and improvement in
an endless loop. ISO 9000, was first published 9871 (Goldman, 2005).
According to Goldman (2005), “ISO 9000 is a uniatrguality assurance (not
quality “control”) management system.” By 1990 or the lean/Toyota system,
quality gurus, and ISO 9000 were consistent inrtiseipport of continuous
improvement.

2 TOTAL QUALITY MANAGEMENT, CONTINUQOUS
IMPROVEMENT, AND COMPLIANCE TO EXTERNAL
STANDARDS

Popular labels such as “Total Quality Managemenh@QN), “Total Quality” and
Quality Management (QM) became prevalent in academd popular business
literature without canonical definitions. HoweveunS(2000), Hendricks and
Singhal (1997) and many others consider continuoysrovement to be an
essential component of TQM. ISO 9000 remains glghalportant. On June 10,
2015 the yields of Google searches were as foll@®mogle Scholar searches
yielded: I1SO 9000-347,000, I1SO 9001-88,000, ISO O0fnd continuous
improvement- 43,100, continuous improvement- 30800, Google Searches
yielded: 1ISO 9000-15,300,000, ISO 9001-104,000,080, 9000 and continuous
improvement- 1,360,000, continuous improvement4@8,000.
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Survival in many economic sectors is tied to regigin to an ISO based
standard. For example, the 1SO-based TS 16949 lisstad quality system

requirements for most of the automotive supply mhan North America and

elsewhere (AIAG, 2013). At the international levélhere seems to be an
apparent positive relationship between the numibeS50 9001 certificates per
1000 inhabitants and the levels of economic devety reached in different
countries” (Sampaio, Saraiva and Guimardes Rodsjguz009). Earning

registration to external quality standards is efalkerfor many companies,

important to many more, and may be tied to the ecoa success of companies
and nations. The number of registered companigoising worldwide.

ISO 9001:2015 Section 10 requires continuous imgmmnt and the Plan-Do-
Check-Act (PDCA) for the continuous improvement pfocesses. Does
compliance to Section 10 lead to improvement cérimal processes? Poksinska,
Dahlgaard and Antoni (2002) cited by Sampaio, Saraand Guimaraes
Rodrigues (2009) concluded that companies “...maxentieir benefits if they
achieve ISO 9001 certification based on internativations.” These “internal”
motivations for ISO registration are those assedatwith continuously
improving productivity, quality, customer satisfiact etc. One well known
system for improving internal processes is the Tayroduction System (TPS)
lean model of continuous improvement (Womack, Jares Roos, 2008). The
lean model incorporates tactics such as kaizemmtircious improvement teams
and high levels of employee involvement in improeamsuggestion systems.
The authors posit that registration to an exteguoality standard is more likely to
yield positive improvement results if the companiyigernal motivation for such
registration is made manifest via ongoing intersahtinuous improvement
efforts that engage all levels of employees (Boakwt Tucker, 2015).

What happens when 1SO 9001 is implemented? Evidenequivocal as to the
benefits of ISO 9001 registration (Naveh, Marcud &woon, 2004; Naveh and
Marcus, 2004; Sampaio, Saraiva and Guimardes Rafjg2009). While the
relation between ISO 9000 registration and busisessess is not settled, there
is clearly a perceived benefit of registration &teassity for compliance with
customer requirements. As mentioned previously,pt@mce to ISO 9001:2015
Section 10 requires documentation of continuousravgment. However, the
“lip service” given to continuous improvement in @mpliance audits is
pervasive. There is a general belief among prangtis that managers view
compliance as a cost, not an opportunity for imprognt (Booker and Tucker,
2015). “When firms simply react to external pressufor getting certified, they
may face ISO 9001 registration as a prime objeativigself, adopt a minimalist
approach to achieve it, and thus achieve limitederiral performance
improvements.” (Sampaio, Saraiva and Guimardesigoes, 2009, p.48). And,
it is common that when a large and geographicalgpetsed company is
compliant to an external standard, many employeeshat even aware of the
quality standard and its requirements (Teehan aru#dr, 2014).
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3 WHAT HAPPENED TO CONTINUOUS IMPROVEMENT?

As has been articulated previously in this papentiouous improvement has
been a basic principle of the quality movement esiite beginnings of the

modern era in the 1980s. Kaizen, with its originstlhe Toyota Production

System, has been institutionalized as a means sihéss survival. A Google

search done on June 15, 2015 yields over 13,000(080 for kaizen. The most

important global standard for quality, the ISO 908@éries, “mandates”

continuous improvement. Yet, there is widespregpstt in the literature for the

idea that continuous improvement is often lackingre in quality systems

registered to external standards such as ISO. fé&@uts show that the impact of
internal organizational processes that are basedS@nh 9000 principles on

operating performance is not significant.” (Singfgwer and Chuong, 2011, p.
31). Whereas ISO is seen as a means of detectimgonformance and

facilitating trade, it has been judged to lack ithm@rovement component present
in other standards such as the Baldrige Award.iH&gs a winning strategy could
be to try to integrate more fully in their effortis seek certification, important
Baldrige criteria strategies such as customer-foooistinuous improvement, and
competitiveness through improved overall perforneghfKartha, 2004, p.339).

The pharmaceutical industry in the US is highlyulated by the US Food and
Drug Administration (FDA). Speaking of that indystBreggar, 2009 suggests
“that overall quality of product is improved thrdughis focus on prevention

rather than detection. Even in these more proaetnw&onments, however, there
is still an assumption the compliance is a “costl@ihg business”, impacting the
culture of the organization.” (Breggar, 2009; p.IYe title of Breggar’s article:

“How to Shift from Reactive Compliance to Strate@aality Management” is a

rare instance in the literature of suggesting hawldverage the need for
compliance into real, sustainable improvement.sltiriteresting to note that
Breggar is a practitioner, not an academic researdks will be seen, this is a
common thread in practitioners’ view: how can coyimgy with the mandatory

external standard be extended or converted intoysiem of continuous

improvement?

4 DATA COLLECTION AND ANALYSIS

Some 100 quality professionals participated inr@espaccessed (anonymously)
via online graduate classes. Participants were snemtirely mid-career
professionals from a variety of economic sectoduiting: retail, automotive,
health care, medical device, military, informatitechnology, quality system
auditor/registrar, insurance, home appliance marwfe, and pharmaceutical.
Their responses were organized into short synofid@® was collected over a
two year period, 2014 and 2015, and from 6 diffem@nine classes. The authors
employed simple textual analysis as per Fairclo(@®03) to create synopses for
the survey responses. In the survey responses, eonwords, phrases, and
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concepts were amalgamated into two or three semtewynopses for each
guestion.

Participant practitioners were asked the questitimoughout this course there is
an underlying theme that quality systems involvengliance to some quality
system external standard such as ISO, TS, or FDAnfernal such as TPS).
And, many of these internal or external standardsaridate” continuous
improvement. Based on your experience (and pleasdicate which
industry/economic sector in which you have work exignce), how do
compliance and improvement relate?

The authors used textual analysis via two strasedig) word searches were
employed to identify commonly used words in theayses and (2) the synopses
were scrutinized for common phrases not easilytified by the literal word
searches. Tabulations of these words and phrastdegti some overarching
themes from the responses. These are:

1) Compliance to an external quality standard is atrabsays a response to
demands by government or customers.

2) Compliance is generally viewed as a “necessary &viktay in business
but only infrequently includes CI efforts.

3) Compliance is useful in preventing non-conformangegproducts and
services.

4) While continuous improvement (Cl) may be “mandatedthe standard
such as ISO 9000 series and TS 16949, it is raaeah external audit
approval will actually be jeopardized by weak osett Cl procedures or
documentation.

5) “Potemkin Village” Cl is common to pass the audihat is, a temporary
ClI effort will be made to show to the auditor, lthe CI team is not given
a critical problem to solve or continued after stgition is achieved.

6) Quality professionals have great faith in the adsges of
institutionalized CIl but are often prevented by itheanagers from
allocating resources to actually implement perma@gn

7) Compliance is particularly onerous and demandingth widirect
government oversight and auditing leaving little oo time for
improvement.

8) A small number of “best practice” firms are thorblygimbued with CI at
all levels.

9) It appears that the higher the level of competitromompanies registered
to an external quality standard, the more likelgtt&l will be employed
albeit in a sporadic, non-institutionalized manner.
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5 CONCLUSION

Nearly all quality professionals queried in thiadst agree that compliance to an
external quality standard such as ISO is mandatorytheir organizations.
However, there is a wide range of opinions as tetimr or not compliance with
the continuous improvement proviso in most quaktyndards is actually
implemented and working.

Compliance is a lagging indicator and reactivee Iblest outcome is to fix what
was wrong. Cl is proactive as “improvement” indestdoes not just “right
wrongs” but sets new standards for excellence. Qiamge is generally staff
work and improvement requires proactive managersepport and enthusiasm
which is often absent. Some companies do change dpproach and become
proactive within the culture of compliance in whithey exist. A very few
companies have continuous improvement “in their DNA

The authors contend that the challenge for the mdse of the quality
movement, both for practitioners and academic rekeass, is to determine how
to operationalize the promise of continuous improgat, not just to pass an
external audit, but to enhance competitivenessaghdeve true excellence.

Much of the promise of the quality movement hasymsttbeen realized. A much
larger study incorporating working quality professals in the global private and
public sectors, academic researchers, and registratganizations, especially
ISO, could boost the contribution of quality thingi to more widespread
economic prosperity and concomitant world peace.

REFERENCES

Automotive Industry Action Group (AIAG), 2013. Doveaded May 20, 2015
from http://www.aiag.org/staticcontent/quality/.

Best, M. and Neuhauser, D., 2006. Walter A. Shetyi8P4, and the Hawthorne
factory, Quality and Safety in Health Care, 15(2), pp.142-143.

Booker, B. and Tucker, W., 2015. Lowest level ergpbengagement in quality
system compliance: audits, and improvement.Bxcellence in Services. 18th
Toulon-Verona International Conference, Palermo (ltaly) 1 August 31-
September 1, 2015, Palermo: University of Palermo.

Breggar, M.M., 2009. How to Shift from Reactive Qdiance to Strategic
Quality ManagemenBiopharm International, 22(7), p.22.

Deming, W.E., 19860ut of the crisis. Cambridge, MA: Massachusetts Institute
of Technology. Center for advanced engineeringystud

Drucker, P.F., 1971What we can learn from Japanese management. Harvard
University. Graduate School of Business Adminigbrat

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016 165

Fairclough, N., 2003Analysing discourse: Textual analysis for social research.
Psychology Press.

Goldman, H.H., 2005. The origins and developmentgodlity initiatives in
American busines§he TQM Magazine, 17(3), pp.217-225.

Hendricks, K. and Singhal, V., 1997. Does implermantan effective TQM
program actually improve operating performance? iiog evidence from firms
that have won quality awardslanagement Science, 43(9), pp.1258-1274.

Hounshell, D., 1985-rom the American system to mass production, 1800-1932:
The development of manufacturing technology in the United States. Baltimore,
Maryland: JHU Press.

Hutchins, D., 1983. Three hour die change only sak&panese eight minutes.
Production Engineer, 62(12), p.5.

Hutchins, D., 2012.Hoshin Kanri: the strategic approach to continuous
improvement. Gower Publishing, Ltd.

International Standards Organization, 20 9000:2015 Quality management
systems - Fundamentals and vocabulary. [online] Available at:
ww.iso.org/tc176/sc02/public [accessed May 5, 2015]

Ishikawa, K., 1985What is total quality control? The Japanese way. (Vol. 215).
Englewood Cliffs, NJ: Prentice-Hall.

Juran, J.M., 1988luran on planning for quality. New York, NY: Free Press.

Juran, J.M. (Ed.), 199%\ history of managing for quality: The evolution, trends,
and future directions of managing for quality. ASQC Quality Press.

Kano, N., 1995. Upsizing the organization by atixec quality creation. In:
Gopal K. Kanji, ed. 1995Total Quality Management. Springer Netherlands.
pp.60-72.

Kano, N., 2001. Life cycle and creation of attreetiquality. In: 4th QMOD
Conference, Link6ping, Sweden, 12-14 September ,260.18-36.

Kartha, C., 2004. A comparison of ISO 9000:2000liguaystem standards,
QS9000, ISO/TS 16949 and Baldrige criteritne TQM Magazine, 16(5),
pp.331-340.

Krafcik, J.F., 1988. Triumph of the lean product&ystem.9oan Management
Review, 30(1), p.41.

Knouse, S., Carson, P., Carson, K. and Heady,®9.2mprove constantly and
forever: The influence of W. Edwards Deming inte tiventy-first centuryThe
TQM Journal, 21(5), pp.449-461.

Locke, E. A., 1982. The ideas of Frederick W. Tayém evaluationAcademy of
Management Review, 7(1), pp.14-24.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



16€ QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA 20/2—2016

MacDuffie, J. and Krafcik, J., 1992. Integratinghaology and human resources
for high-performance manufacturing: Evidence frohe tinternational auto
industry. In: T.A. Kochan, M. Useem, eds. 1992ansforming organizations.
New York: Oxford University Press, pp.209-226.

Naveh, E. and Marcus, A., 2004. When does the 18@0 Quality assurance
standard lead to performance improvement? Assiimilabnd going beyond.
|EEE Transactions on Engineering Management, 51(3), pp.352-363.

Naveh, E., Marcus, A. and Moon, H. K., 2004. Impémting 1ISO 9000:
performance improvement by first or second movamgernational Journal of
Production Research, 42(9), pp.1843-1863.

Ohno, T., 1982. How the Toyota production systens weeated.Japanese
Economic Studies, 10(4), pp.83-101.

Ohno, T., 1988.Toyota production system: beyond large scale production.
Cambridge, MA: Productivity Press.

Poksinska, B., Dahlgaard, J. and Antoni, M., 200Be state of 1SO 9000
certification: a study of Swedish organizations. The TQM Magazine, 14(5),
pp.297-306.

Sampaio, P., Saraiva, P. and Guimardes Rodrigues,2@09. ISO 9001
certification research: questions, answers andoagpesInternational Journal
of Quality & Reliability Management, 26(1), pp.38-58.

Samson, D. and Terziovski, M., 1999. The relatigmdtetween total quality
management practices and operational performadaa.nal of Operations
Management, 17(4), pp.393-409.

Sasaki, N. and Hutchins, D. eds., 20T4e Japanese approach to product
quality: Its applicability to the West. Pergamon Press.

Shewhart, W.A., 1924. Some applications of sta@tmethods to the analysis of
physical and engineering daiell Labs Technical Journal, 3(1), pp.43-87.

Shewhart, W.A., 1931Economic control of quality of manufactured product,
Vol. 509. ASQ Quality Press.

Shewhart, W.A., 19863atistical method from the viewpoint of quality control.
Courier Corporation.

Shingo, S., 198%A revolution in manufacturing: the SMED system. Productivity
Press.

Shingo, S., 1986Zero quality control: Source inspection and the poka-yoke
system. Productivity Press.

Shingo, S., 1989A study of the Toyota production system: From an Industrial
Engineering Viewpoint. Productivity Press.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016 167

Singh, P., Power, D.J. and Chuong, S.C., 2011. solee Dependence Theory
Perspective of ISO 9000 in Managing Organizatida@avironment.Journal of
Operations Management, 29(1-2), pp.49-64.

Sun, H., 2000. Total quality management, ISO 90@#rtifcation and
performance improvementlnternational Journal of Quality & Reliability
Management, 17(2), pp.168-179.

Taguchi, G., 1986Introduction to quality engineering: designing quality into
products and processes. Tokyo: Asian Productivity Organization.

Taylor, F.W., 1914.The principles of scientific management. New York,
London: Harper & Brothers.

Teehan, R., and Tucker, W., 2014. Service qualdzdn blitz: the road to
improving customer satisfactio@nergie Italian Journal of Management, 94,
pp.233-241.

United States International Trade Commission., 1985Review of recent

developments in the US automobile industry inclgdan assessment of the
Japanese voluntary restraint agreements: prelignirggrort to the Subcommittee
on Trade, Committee on Ways and Means, of the USskl@f Representatives
in connection with investigation no. 332-188. UStetnational Trade

Commission.

Womack, J.P., Jones, D.T. and Roos, D., 200@. machine that changed the
world. Simon and Schuster.

Zairi, M., 2013. The TQM legacy — Gurus’ contrilants and theoretical impact.
The TQM Journal, 25(6), pp.659-676.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



16€ QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA 20/2—2016

ABOUT THE AUTHORS

Behrooz Lahidji, Ph.D. Professor of Engineering Management anddir of
the School of Engineering Technology. Dr. Lahidjissearch interests include
Manufacturing Process, Lean Manufacturing and Qualie is the author and
co-author of many articles and papers.

Dr. Walter Tucker is a Tenured Full Professor of Quality Managemienhe

School of Engineering Technology at Eastern Michidaniversity (EMU).

Author of over 30 papers and book chapters, regefiications include a
research study on employee participation in impnoet within 1SO certified
companies, a study of quality systems in multiorel supply chains and
measuring customer satisfaction for the servicéosec

ISSN 1335-1745 (print) ISSN 1338-984X (online)



