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Abstract:

Quality management by Six Sigma has become increasingly popular in China, where the typical
management practices are substantially different from those in the US, the original location of Six
Sigma. Research on the relationship between Chinese culture and quality management by Six Sigma
in Greater China regions is limited. The Six Sigma methodology has been a most popular management
methodology employed first in manufacturing industry and then extended to different industries in the
Western world in the last three decades. This specific system of quality management has been adopted
in China, mainly through Hong Kong, the gateway of Sino-global business. Based upon existing
organizational change research, this raises questions as to whether the existing management culture in
Chinese organizations influences the success of Six Sigma implementations.

Employing quantitative method by survey on academics, professionals and practitioners in both
manufacturing and non-manufacturing industries, and a shortened version of the Chinese Value
Survey (CVS; Bond et al., 1987), this empirical study examines the relationship between three selected
dimensions of Chinese value characteristics and Six Sigma implementation in Hong Kong. In addition,
this exploratory analysis assesses three factors: objectives, activities and actions. It is to investigate
what strategic factors must be emphasized when implementing Six Sigma.

Considering that Chinese cultural elements being part of the culture present in organizations, and that
these elements can affect quality management by Six Sigma, this study measures Chinese culture in
both manufacturing and non-manufacturing industries in Hong Kong.

The tendency of Six Sigma in companies and industries today is that some complete Six Sigma projects
as planned, some continue on with Six Sigma, and some abandon it. In recent years, rates of
abandonment and increasing cases of workplace resistance have drawn the attention of Six Sigma
academics, consultants and companies.

The study result shows firstly that Chinese cultural values do not aid or obstruct Six Sigma in terms of
the three dimensions chosen for this study: Integration factors, Confucian work dynamics factors, and
personal factors. Moreover, two (underlined below) of the three guanxi variables (reciprocation of
greetings, favors, and gifts; protecting your “face”; and respect of tradition) in the Confucian dimension
do not have significant impact on the organization’s running of Six Sigma. Secondly, as to strategic
factors, only setting objectives is indispensable for organizational change by Six Sigma.

Keywords: Six Sigma, organizational culture, chinese culture, quality management, and guanxi,

1. INTRODUCTION

Implementing Six Sigma is a change process by management decision for a planned change in
preparation for and application of Six Sigma aiming at the designed outcomes. This study explores to
measure “soft” factors of culture that may affect the implementation process by utilizing a research
model: The Chinese Value Survey (CVS; Bond et al., 1987). As there is no relevant model to test the
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three strategic factors of organizational change by Six Sigma: objectives, activities and actions, an
exploratory factor analysis (EFA) is employed to identify latent constructs for further statistical analysis.

The Six Sigma methodology has a development history of some three decades in Greater China. The
current Chinese experience is: It becomes prevalent that, explicitly or inexplicitly, Six Sigma is either
resisted or modified by the workforce in Chinese culture of operation. This study looks at the problem in
Hong Kong, where Six Sigma has some 30 years of experience.

1.1 Research Problem

This study looks into the problem that if cultural factors can impact Six Sigma implementation. After
three decades of practical application and industrial experience, Six Sigma is treated as one of the few
popular management drivers in the business world, and has been co-existed with other methodologies
rather than treated as the selected, sole, company-wide, strategic initiative as instituted by Motorola.
Apparently, the original Six Sigma designed in the mid-1980s looks not as useful or popular today.

As far as culture is concerned, when Six Sigma runs counter to existing organizational culture, value
system and mind set in the workplace, cultural incongruity may impede its application, and may
eventually cause ultimate failure of Six Sigma projects.

If Six Sigma can be a successful management initiative simply by rolling out the structured, disciplined,
engineering tools without considering other factors, is a question that also comes under increasing
attention. Investigating into the cultural factors that can influence Six Sigma implementation outside its
mechanical procedures and processing is the central theme of this study.

1.2 Challenge of this Research

The challenge is that this study tries to look at the “soft” factors of cultural issues in reality of a business
initiative which is essentially based on and work for project success in terms of “hard” factors. Dealing
with the research topic from both exploratory and confirmatory perspective, this study attempts to
provide a solution to the business decision makers and Six Sigma professionals.

This study investigates that how and what a successful methodology in the West can produce the
designed outcomes in the Chinese environment, and what Six Sigma can do to yield the planned and
designed outcomes in Hong Kong, and probably in the Chinese way of operation. This study also
explores into the strategic factors that are imperative to the success of Six Sigma.

The present researcher is a professional who is active in running Six Sigma projects in both the
manufacturing and servicing industries. There is still growing demand for Six Sigma in the market. This
study thus helps quality professionals to understand the practicability of Six Sigma. On the academic
side, it can induce further study on quality management by Six Sigma and can contribute to knowledge.

2. LITERATURE REVIEW

The research community has a rich depository of literature which gives insight into Six Sigma
application and implementation. These studies provide information for an appropriate understanding of
the relationship between Six Sigma and its success, and cultural factors.

As this study takes cultural factors as essential study variables, sub-sections here encompass culture
theories and studies, national cultures, and Chinese cultural characteristics and guanxi issues.

2.1 Quality Management and Six Sigma
Management professionals trace quality management (QM) origin to as early as the work of Frederick
Taylor. A.V. Feigenbaum (See Marash et al., 2003; cf. Mauch, 2010) also set various standards for the
emergence and development of QM and total quality management (TQM).
The Six Sigma methodology is often identified with total quality management (TQM). It is widely

accepted that Six Sigma incorporates a collection of different management and quality skills, tools and
principles, both redefining and incorporating them into a methodology which is a rigorous, statistical tool
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approach that demands disciplined and cross functional teamwork for implementation in an
organization. However, there are core cultural assumptions associated with Six Sigma, which adopters
are required to follow, implement and integrate. This is the so-called trans-disciplinary character of Six
Sigma (Todorut et al., 2009).

Sousa and Voss (2002) ascribed the birth of QM in the early 1980s, in a time of quality revolution in
North America. The quality community began to formulate theories and incorporate practices from
various management philosophies of leaders in the field such as W. Edward Deming, Joseph Juran,
Philip Crosby, and Kaoru Ishikawa.

Deming’s Plan-Do-Study-Act (PDSA) cycle, or the revised Plan-Do-Check-Act (PDCA) cycle, has been
widely used by quality practitioners; Juran’s quality trilogy (planning, control and improvement) is
instrumental to form basic ideas of quality management; Crosby’s four absolutes and 14 steps to
quality improvement are timeless, useful quality tools, and Ishikawa’s method of company-wide quality
control assists with strategic quality planning. (See Appendix 2.1 for details of the quality gurus’
contribution.)

In addition, Deming (1994: 2) defined quality as: “A product or service possesses quality if it helps
somebody and enjoys a satisfactory and sustainable market. Trade depends on quality.” Juran’s
Quality Handbook (2010: 52) envisaged the future of quality management as: “The growth of
international trade and of multinational organizations that has required that attention be directed to
understanding the impact of national culture on management for quality.”

Quality Management both developed and matured in the early years of the 215t century, as definitions,
management theory and QM implementation began to formulate (Sousa & Voss, 2002).
Llorens-Montes and Molina (2006) recognized the similarity of Six Sigma and management. Snee
(2007) suggested a holistic approach which integrates Six Sigma with best practices of present quality
systems. Zu et al. however (2008) proposed another approach to integrate Six Sigma with “traditional
quality management practices”. The former approach is more receptive to management executives
while the latter is more performance-oriented to quality practitioners. It can therefore be seen that the
phenomenal trend of integrating Six Sigma with other methodologies is not only a practical issue to
practitioners, but also is advocated by managers and consultants, and is evaluated and studied by
researchers.

In China, academics and industrialists began to pay more attention to QM in early 1990s. As China
entered the World Trade Organization (WTQO) in 2001, QM became a prominent research topic, for
there were research needs, and global opportunities, competition and challenge for business in China.
Research works grew, trying to introduce Western QM concepts and practices for meeting international
standard (e.g., Lee & Zhou, 2000; Pun, K.F., 2001; Chin et al., 2002; Lau et al., 2004; Zhao et al.,
2004).

Researchers also recognized the quality concept of TQM as an approach of business management
(Oakland, 2004), and TQM was covered under the new name of Six Sigma (Green, 2006). The
extraordinary rise of Six Sigma has induced different observations and comments. Six Sigma is seen
as “an old wine in new bottle” (Antony, 2009) of modern quality management, and an extension and a
more powerful version of TQM (Goetsch & Davis, 2013), and was even characterized as “Total Quality
Management on steroids” (Hammer & Goding, 2001; and Chang, 2006). TQM has in fact morphed into
Six Sigma (Bisgaard & De Mast, 2006), and Six Sigma is synonymous with quality management.

Earlier TQM studies revealed different problems of its implementation. The first aspect is that
organizations which fail to set definite goals are likely to finish without effective and intended outcomes,
and even in failure (Mann & Kehoe, 1995). Secondly, Longenecker and Scazzero (1996) focused on
four basic tenets for TQM organizations, i.e., regular audits of the TQM system, management
support/action for long-term quality improvement, people are the key to long-term improvement, and
finally, continuous improvement characteristics of TQM systems. Thirdly, Sebastianelli and Tamimi
(2003) held that TQM managers must evaluate and pay close attention to five main barriers i.e.,
inadequate human resources development and management, lack of planning for quality, lack of
leadership for quality, inadequate resources for TQM, and lack of customer focus.
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It can be seen that there is definite relationship between TQM and Six Sigma. Zu et al. (2008) identified
three new practices of Six Sigma in addition to TQM elements: its role structure, its structured
improvement procedure, and finally its focus on metrics. However, their study did not explore farther
enough with regard to the understanding of adopting of these practices in different organizations, nor
probe into the factors influencing such adoption, but only showed the strategic difference between TQM
and Six Sigma (cf. Goh, 2002; Goetsch & Davis, 2013).

As a QM tool, Six Sigma has been juxtaposed with other quality management initiatives like lean
production and TQM (Dahlgaard & Dahlgaard-Park, 2006). Researchers have reviewed that Six Sigma
contains more quality components than TQM (Van Iwaarden et al., 2008), and offers more solutions
than TQM and ISO (Todorut et al., 2009). Antony (2009: 278) aptly made this comment, “Six Sigma
provides the needed leadership, organizational culture and infrastructure to enable the methods and
tools to be successfully deployed across the business.”

Six Sigma continues to develop, and has still had a major role to play in quality management under the
challenge of new quality drivers. Appendices 2.2 and 2.3 provide outline knowledge of Six Sigma
fundamental elements and core assumptions.

2.2 Six Sigma Overviews

Prior researches (e.g., Coronado & Antony, 2002) recognized the importance of cultural elements in
the introduction of a new management strategy. Thomson (2003) pointed out that it was necessary for
decision makers to handle the compatibility between Six Sigma assumptions and the current culture of
an organization when considering a cross functional Six Sigma project. Chan (2006) studied the
implementation of Six Sigma in companies in Hong Kong and in the Pearl River Delta regions of
Southern China. He designed the readiness assessment model (RAM) to evaluate the organizational
and cultural factors, and measured the readiness of the case companies before implementing Six
Sigma.

There are therefore rooms for this exploratory study about the relationship between cultural elements,
particularly Chinese culture and quality management by Six Sigma.

2.3 Six Sigma Implementation

Literature provides a number of study directions and aspects of Six Sigma implementation. Huo (2006)
raised the importance of TQM experience and other quality initiatives before implementing a Six Sigma
planned change. The basic organizational and operational hurdles are in the start-up stages (Gijo &
Rao, 2005), preparation of cultural and organizational aspects as well as adequate knowledge sharing
capacity (Pettigrew, 1998; Sadagopan et al., 2005; Rajamanoharan & Collier, 2006; Lee et al., 2011).

There is a relationship between organizational capability and requirements for implementation.
Goetsch and Davis (2013) listed four requirements of TQM: (1) commitment by top management, (2)
commitment of resources, (3) organization-wide steering committee, and finally planning and
publicizing. However, Antony and Banuelas (2002) were able to identify a further eleven key
ingredients for effective implementation of Six Sigma: (1). management commitment and involvement;
(2) a thorough understanding of Six Sigma methodology, tools and techniques; (3) linking Six Sigma to
business strategy; (4) linking Six Sigma to customers; (5) project selection, reviews and tracking; (6)
organizational infrastructure; (7) cultural change; (8) project management skills; (9) linking Six Sigma to
suppliers; (10) training, and finally, (11) linking Six Sigma to employees (human resources).

These requirements and stipulations are reflected in various Six Sigma textbooks (e.g., Breyfogle lll,
2003; Kubiak & Benbow, 2009; Pyzdek & Keller, 2010), and are confirmed in research and practitioner
articles (e.g., Byrne, 2003; McAdam & Evans, 2004; Zu & Fredendall, 2009; Moosa & Sajid, 2010).
These factors are present in both application and implementation, but vary in different organizations.

There also exists a close relationship between Six Sigma implementation and organizational culture,
and during the last decade, researchers began to link Six Sigma implementation with organizational
culture (Szeto & Tsang, 2005), and mapped Six Sigma practices with organizational culture (Zu et al.,
2010). Zu et al. (2008) identified Six Sigma role structure, Six Sigma structured improvement procedure,

668



and Six Sigma focus on metrics, as three new practices for implementing Six Sigma’s concept and
method.

It is also helpful to look at case studies for understanding Six Sigma implementation and practice. The
multilevel case study by McAdam and Lafferty (2004) concentrated on measures and results of Six
Sigma in statistical control and strategic change respectively. It embraced process and people, and
highlighted the evaluation process for the current culture of organization. Another case study
(Nonthaleerak & Hendry, 2008) emphasized on a couple of areas of weakness within Six Sigma
implementation i.e., the mental fear of statistical and quality tools, and the crucial factor of the presence
of Six Sigma professionals. These two case studies show a clearer picture of implementation and
provide more practical advice to practitioners.

Cheng (2008) conducted a study on Six Sigma in Taiwan where the methodology was developed in this
major manufacturing territory in Greater China. It was an empirical case study on merging Six Sigma
implementation with TQM improvement tools. The result was that it helped competitive advantage, and
suggested “to incorporate a strategic element into the process” (2008: 194). Yang et al. (2008) reported
another aspect of Six Sigma experience in Taiwan, and identified that new adopters used a modified
model instead of adhering to the existing and trialed GE model. Raisinghani (2005: 491) held that the
Six Sigma methodology is “best used in conjunction with other more comprehensive quality standards”.
The studies of Cheng and Yang with their associates witnessed a trend of regional experience of Six
Sigma implementation, which is close to the situations both in Hong Kong and in mainland China.
Raisinghani suggested a phenomenal change of the role of Six Sigma in the commercial world.

As Six Sigma develops within Chinese enterprises, issues of Six Sigma implementation are observed.
Lee et al. (2011) identified six problems of implementing Six Sigma in China, namely: (1) low education
and lack of intellectual capacity; (2) high staff turnover rate; (3) financial limitation; (4) lack of time
resource; (5) lack of strategic vision/long-term goal formulation, and finally, (6) resistance to change.

In their survey study, Lee et al. (2011: 188) attempted to develop a framework of the “readiness
self-assessment model” (RSM) to evaluate “the readiness of an organization towards Six Sigma
implementation” for Chinese enterprises. Developed the Readiness Assessment Model (RAM) and the
Six Sigma Performance Model (SSPM), Chan’s effort (2006) was similar, but a less comprehensive
attempt for manufacturing companies in Hong Kong and Southern China. Chan’s RAM considers
“organizational and cultural readiness”, and “methodology and tools readiness” factors. These two
survey studies set example and provide item-question ideas for the present study.

2.4 Culture and Cultural Models

The word culture had long been used to refer to cultivation of mind. Come under the discipline of
anthropology, culture had been increasingly examined in the second half of the 20th century. A succinct
definition is offered by Mead (1953; Martinsons & Davison quoted, 2003:3): “Shared patterns of
behavior”.

The context cultures of Hall (1989) which explain cultural tendency of behavior and communication in
terms of low and high context systems. Chinese is a complex and multi-institutional type of culture, and
is on the high-context end. In industrial and commercial context, culture is considered within a group or
about individual behavior in the workplace. Chinese is collectivistic, “focused on social interests,
collective action” and “group goals and group-based performance incentives.” (Earley, 1989: 569)

In the last three decades and more, researchers suggested their own sets of cultural dimensions and
orientations of study. They include the more systematic studies of Hofstede, the Trompensaars and
Hamden-Turner model, and the more recent GLOBE project by House.

The first large scale, transnational, organizational and people management study is the model survey
by Geert Hofstede (1980 and revised in 1986). This model postulates five dimensions of culture (power
distance, individualism vs. collectivism, masculinity vs. femininity, uncertainty avoidance, and long-term
vs. short-term orientation) which provides basic information for studying culture. Another model is from
Fons Trompenaar who identifies four types of organizational culture: family, Eiffel Tower, guided
missile and incubator. Trompenaars also discussed the role of authority in society and family, and
identified the “achieved” status of “doing”, and the “ascribed” status of “being” (cf. Huijser, 2006). The
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more recent model is the Project GLOBE of House et al. (2001) which in measure extends Hofstede’s
five dimensions to six (two collectivisms) dimensions, and added another three dimensions (gender
egalitarianism, assertiveness, and future orientation). Covers wider areas of cultural attributes, Project
GLOBE is “a multi-phase, multi-method project”.

The above explains culture, analyzes and classifies cultural elements in the data to be collected from
survey study and reported on Six Sigma implementation.

Culture in organizational context is the focus of this study, looking at Chinese culture and its cultural
implications. As Chinese culture is the context, the present research employs the Chinese Value
Survey (Bond, et al., 1987), which was developed in response to Hofstede’s cultural studies to measure
culture. It helps understand, analyze and classify the data collected from the quantitative survey of this
study. The survey on Six Sigma academics, experts and practitioners will report results and will
suggest future study directions.

2.5 Soft Factors of Culture

The study of soft factors of culture about quality management can be found in the works of other
researchers. Nahm et al. (2004) tried to examine “soft issues” of organizational culture by employing
Schein’s framework (1986). The model was used to assess how organizational culture (focused on
espoused values and beliefs) had impact on time-based manufacturing practices and performance.
The result showed positive relationships between the two sides, and organizational culture played a
positive role in improving performance.

Gregory et al. (2009) made another attempt on the relationship of “soft” factors of culture and
effectiveness by examining employee attitudes. It was observed that culture influenced employee
attitudes, and in turn influenced outcomes. Attributing to “soft” skills prominently for the Six Sigma
process change, Pinedo-Cuenca et al. (2012: 294) identified “organizational culture which encourages
communication and collaboration” as one of the five success factors for SMEs’ introduction of Six
Sigma.

Zu et al. (2010) performed a survey on fourteen factors, and nine of them are soft factors. Lewis et al.
(2006) made an attempt to study both “soft” and “hard” factors on TQM implementation. The result of
this exploratory study of two groups of 13 “soft” and 12 “hard” factors shows that “the top ten critical
factors are composed of seven soft factors and three hard factors”, though “soft factors are generally
difficult to be measured and assessed” (p.545). Fotopoulos and Psomas (2009) also studied “soft” and
“hard” TQM elements. Its findings reveal that performance is mainly influenced by “soft” elements.

These previous studies give insights for the present researcher to explore into the impact of cultural
factors in Six Sigma implementation.

2.6 Business Studies in Asia

Until the mid-1980s, most business and management studies emphasized economic factors on the
“effective transfer of technology”, but gave little effort towards identifying “the constraining influences of
the cultural factors” (Kedia & Bhagat, 1988: 559). The recognition of cultural factors in business
management remained implicit. Kedia and Bhagat suggested to consider explicitly “the interactions
among technology and cultural variations” and “absorptive capacity and related organizational
context-based variables”, and to “place greater emphasis on interdisciplinary frameworks” (1988: 568,
569). In this period of time, the Hofstede four-dimension model developed in the early 1980s was a
major tool for measuring culture.

In mid-1990s, international business had a rapid growth pattern in Asia, particularly in the western
regions of the Pacific Rim. Western multinational corporations (MNCs) were establishing more and
more manufacturing arms in the emerging economies in Asia. Cultural issues and managing diversities
began to catch the attention of both academics and practitioners. Researchers came to recognize the
reality of cultural “individualism” and “fundamental national differences” (Franke et al., 1991).
Organizational culture exists in business lines or divisions of MNCs. It is “common practices” that “can
bridge national differences in values among organizational members” (Hofstede, 1994b: 12)
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In addition to his model of four cultural dimensions, Hofstede (1986 and 1994a) began a significant
collaborative research named as the Chinese Value Survey with Bond et al., (1987), and identified a
fifth cultural dimension. This was initially called “Confucian Dynamism”, which not only can apply to
Chinese and East Asian countries, but is also relevant on a global scale, to different countries and
cultures. It was renamed long-term versus short-term orientation (or “time orientation” by Martinsons et
al., 2009), which refers to a dynamic of “values oriented towards the future” (Hofstede, 1994a:10). This
fifth dimension was developed from the Chinese Value Survey (CVS) questionnaire worked out with
Bond (cf. Hofstede & Bond, 1984). Primarily applied to Chinese or Confucian culture, the CVS model is
designed to measure culture in both Eastern and Western countries, and is a new direction of “cultural
relativity” which “depends on the environment”, contexts or histories (cf. Hofstede, 1993), and “offers
great possibilities for synergy and for learning” in a world demanding “intercultural cooperation” (1994a:
12).

Hofstede (1994b) restated the “five dimensions of national culture” (power distance, individualism
versus collectivism, masculinity versus femininity, uncertainty avoidance, and long-term versus
short-term orientation) that were coined over years of study. In the same article, Hofstede also
explained the difference of national cultures and organizational cultures.

In the world of commerce, globalization came onto national and commercial agendas in the early years
of the 21st century. Economic activities and multinational business were mushrooming in the promotion
of globalization. However, convergent and divergent forces of culture coexist in business operations,
and in the formation of the global economy.

International business gave rise to the BRIC(S) countries — Brazil, Russia, India, and China in 2009
(and included South Africa in 2010). With Asia in view, China and India were the fastest growing
economies in the world in the first decade of the 21st century. In 2011, China overtook Japan to
become the world’s second biggest economy. However, contributing to academic management studies
in Asia, Bruton and Lau made efforts in micro organizational behavior/human resource studies, macro
strategy studies, and multi-level studies including organizational culture and strategic organizational
change. Bruton and Lau commented, considering the research community today, that “management
research remains principally focused on mature markets in North American and Europe” (2008: 636),
and that the diverse context in the regions of Asia allows “researchers to extend and revise theories
through the consideration of new contextual variables” (2008: 636), and can “develop new theories,
that will help to shift the management research paradigm” (2008: 650). Their review is indicative to this
present study, as it employs Western-developed theories and models of study to explore and measure
factors and variables of the research problem.

With globalization in view, quality management initiatives became popular in China in the early years of
the 21st century. Six Sigma is a key management initiative which requires core assumptions and
quality practices (cf. conclusion of Kull & Wacker, 2010: 236). However, all such methodologies aim at
significant results in terms of flexibility, efficiency and effectiveness of operations management. A
smooth execution and operation of these pre-requisites can encourage effective implementation of
these initiatives. Martinsons et al. (2009: 123) advised that, instead of “a one-size-fit-all approach”,
MNCs “should plan and implement change flexibly”, and “must exercise cultural sensitivity and
glocalize their best practice”. These recent studies provide hints to investigation on the impact of
cultural factors on Six Sigma implementation.

2.7 National Culture

The national aspect of culture refers to cultural elements within a nation (Minkov, 2013) that
characterize certain patterns of behavior of an individual, a group, an organization, and associated
social levels.

Researchers generally employ Hofstede’s five dimensions, and few utilize Trompannars’ five
orientations. Developed partly from Hofstede’s cultural components to nine core dimensions, the more
recent Project GLOBE by House et al. (2001) is reviewed and applied by researchers more regularly in
recent years (e.g., Leung et al., 2005; Minkov, 2013).

Another point of study is the existence of subcultures in a populace, heterogeneous country. Dibella
(1996) found that culture could be a detrimentally negative factor to planned organizational change.
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This is particularly true “in multiple cultural systems concurrently at the sub-cultural, organizational, and
societal levels” (1996: 368). Regarding sub-cultural elements, from another angle, Huo and Randall
(1991: 160) took a decompositional approach for “investigating subcultures within national boundaries”,
assuming that China is culturally heterogeneous (cf. Huo and Glinow, 1995), instead of a compositional
approach which assumes an overall national culture.

Whether Six Sigma is culture bound, and what aspects of culture affect implementation of this
methodology have been long-asked questions. Pisani et al. (2009: 1135) advised, “There is a clear
need for research to assess the impact of national culture on the stages of the Six Sigma methodology.
National culture has the potential to affect the way in which Six Sigma is implemented in internal
consulting efforts and its overall effectiveness.” This present study will examine the impact of Chinese
national cultures on Six Sigma implementation. Survey results will report findings in Hong Kong.

2.8 Chinese Culture of Guanxi

The concepts of guanxi take roots from Chinese feudalistic family traditions (Dunning & Kim, 2007;
Rarick, 2009; cf. Mao et al., 2012), and Confucianism which “emphasizes authority, order, harmony,
loyalty and personal relationships. It assumes that people exist in a web of harmonious and orderly
relationships”. (Zhang & Zhang, 2006: 378) The secondary meaning of guanxi is that of an interpersonal
relationship. Organizational network relies on the individual guanxi established (Tsang, 1998). A
Chinese “turns to his or her guanxiwang, or ‘relationship network’, for help” (Hutchings & Murray, 2002:
185) when encountering personal or organizational problems. This relationship can tap deep to form
network which brings out the issues of “face”, trust, reciprocal obligation, and exchange of favors. The
guanxi network can build up for family members and relatives, for friends, neighbors, colleagues and
classmates, and even among strangers.

Research identifies that individual guanxi has influence on organizational performance and affects
organizational dynamics (e.g., Luo & Chen, 1997; Zhang & Zhang, 2006). However, Tsang (1998) found
that guanxi for competitive advantage had little theoretical basis. Zhang and Zhang (2006) investigated
work group emotion and Chinese guanxi culture, and found that “group emotion is deeply affected by
national culture” (2005: 81). Huang et al. (2008) concluded that the cultural factors of face and guanxi
affected knowledge sharing in organization.

This review of guanxi has two main significances. First, the social exchange aspects of guanxi that build
into a work culture which is the element of mutual trust in the workplace can help understand the
effectiveness of organizational development by Six Sigma as a means of intervention. Second, the
issue of guanxi can help explain the employees’ mind set, attitudes and behavior towards work
processes and new business systems. For this reason, the questionnaire survey will explore the
variables Chinese Value Survey and its influence to Six Sigma implementation, and is useful for
understanding the influence of Chinese culture to this Western introduced methodology.

Researchers have different views on the impact of national cultural factors on organizational change.
There are also sub-cultural elements in a multi-racial and heterogeneous country like China or India.
For example, Huo and Randall (1991) assessed subcultural differences in China (cf. Kwon 2012);
Redfern and Crawford (2010) examined regional business ethics in China. Apart, researchers (e.g.,
Luo & Chen, 1997; Zhang & Zhang, 2006; Lin & Ho, 2010) found that, in Chinese culture, guanxi
variables are also causal relationships that have impact on business operation in China.

2.9 Chinese Value Survey (CVS)

In his book Culture’s Consequences (2001), Hofstede recollected that the CVS was conceived
(Hofstede & Bond, 1984) and constructed (Bond et al., 1987) for analyzing primarily Chinese and
Eastern values.

The CVS is divided into four factors of altogether 40 value-items as integration, Confucian work
dynamism, human-heartedness, and moral discipline. Except uncertainty avoidance, the Hofstede
model and CVS were largely similar and common. These cultural dimensions are universal human
traits. CVS can be acted as a “cultural synergy” to complement national culture dimensions in
management studies.
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Viewing that national cultural elements are part of the culture present in organization, and that these
elements can impact organizational change, this research employs a shortened version of Chinese
Value Survey (CVS) to test and examine relevant culture values. The survey result provides findings on
how Chinese culture influences the implementation process of Six Sigma. Reviewed and advised by
quality management academics and experts, a total of 18 out of 40 value-items are selected for the
survey. Six items each from three dimensions: integration, Confucian work dynamism, and personal
factors. These three dimensions are selected and modified from the measure guide of Fields
(2002:273). They all are essential to basic Chinese cultural and guanxi traits, and employee’s
workplace attitude and behavior.

The CVS can also be employed in surveys for different purposes and levels of survey population. (e.g.,
Matthews, 2000) This present study employs the selected 3 dimensions of 18 CVS item-variable to
examine the influence of Chinese values to Six Sigma implementation.
Here is this shortened version of CVS (Bond et al., 1987):
Integration Factors

FEf1 Harmony with others

E%5 Solidarity with others

NEEFHS+ Non-competitiveness

fEF Trustworthiness

5T Being conservative

{;# Chastity in women

onfucian Work Dynamism Factors

f@ Thrift

it 77 (3¥J7) Persistence (Perseverance)

1815133k Reciprocation of greetings, favors, and gifts
10. 72 Personal steadiness and stability
11. EEM@ET Protecting your “face”
12. EH{#H4% Respect for tradition
Personal Factors
13.  #1%% Industry (Working hard)
14. i Humbleness
15. 5> ] Loyalty to superiors
16. Z3% (ZF ) Knowledge (Education)
17. BE&E Resistance to corruption
18. {L{E#UEL A sense of cultural superiority

©OoNQOO A WN =

2.10 Summary

Given that this work is focused on Six Sigma implementation, the larger part of this study is engaged in
the literature of three subject matters: Six Sigma, culture and quality management. The literature
reviewed encompasses the scope of the two research questions, and is helpful in identifying factors of
Six Sigma implementation and the more abstractive relationship of congruence between Six Sigma and
cultural factors.

3. RESEARCH FRAMEWORK AND METHODOLOGY

The concept map below provides the layout of research, which explains the development of
organizational change by Six Sigma and the impact of Chinese cultural factor on Six Sigma
implementation, and exhibits the respective variables concerned.
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FIGURE 1: CONCEPT MAP — ORGANIZATIONAL DEVELOPMENT BY SIX SIGMA

Planned Change p| Six Sigma Activities p| Six Sigma Actions »| Six Sigma Outcomes
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The top two rows of this map show the major variables in this study. The third row illustrates a
value-item box which extends from the moderator variable of the Six Sigma team. It is an infrastructure
of three elements established and used for Six Sigma implementation.

The elements of Six Sigma implementation are framed into the change process. The corresponding
variables are as follows: planned change through the application of Six Sigma, change activities of Six
Sigma, change actions of Six Sigma, and finally the change outcome of Six Sigma. The upper row of
this map shows the aggregated, causal relationship of four change variables in the process chain in
terms of Six Sigma.

The middle row notes both soft and hard factors of Six Sigma which moderate between these variables
of the change process. The first and third moderator variables are soft factors of culture. In the change
process, the Chinese cultures may cause either positive or negative change, and converge or diverge
with the new Six Sigma culture in the course of Six Sigma implementation. It is a central point of this
research. The survey result will reveal how and what cultural factors affect consistency of
implementation, and confirm hypothesis.

The moderator in the middle lower row represents the Six Sigma infrastructure, which is extended from
hard elements of the Six Sigma team. The three components are core, hard, building elements of Six
Sigma in organization.

3.1 Research Questions

The following two research questions are to be considered:

1.  What strategic factor must the management emphasize for Six Sigma implementation?

2. How does Chinese culture impact Six Sigma implementation?

These two questions cover the research subjects, and are designed to deal with the research
problem, and to produce the research results.

3.2 Hypothesis

Two groups of hypotheses on the research topic are proposed.

This study examines variables that may affect process compliance and its final yield of outcomes.
Cross-functional strategic change affects overall processes, current organizational culture, and as a
result, satisfies voices of present and potential customers. This research analyzes effectiveness and
usefulness of the Six Sigma methodology in process of implementation. This study considers Chinese
culture as the main independent variable in the cross functional change process. The dependent
variable of outcomes is the result of continuous, statistical process control and performance of planned
change by Six Sigma.
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Three variables of the change process are examined. First is the forefront variable of planned change:
policy and objective. Secondly, the mediator variable of change activities comprises of projects, and
training that enable employees to gain knowledge and experience of Six Sigma. This helps build a
cross-functional Six Sigma team, Six Sigma infrastructure of practitioners, method and tools. They are
foundational for long term results and successes. The third mediator variable of change actions refers
to business, operation and employee levels of operation which in turn motivate and implement
beneficial changes in different departments. Managers focus on cooperation, and enforce plans in the
workplace that enable greater learning which will result in improved performance. It is an evolutionary
and transformational process. Thus, the exploratory part of this study proposes three hypotheses of Six
Sigma objectives, activities and actions:
1a.  Six Sigma implementation is positively related to Six Sigma objectives set for
organizational development.
1b.  Six Sigma implementation is positively related to Six Sigma planned activities set
for organizational development.
1c.  Six Sigma implementation is positively related to Six Sigma actions set for
organizational development

Given that this study is focused on the successful implementation of Six Sigma, a significant part of the
survey questionnaire is engaged in three specific subjects: Six Sigma objectives, Six Sigma
implementation, and Chinese culture. These subjects develop and formulate the two research
questions in this study, and are vital for understanding the relationship between Six Sigma
implementation and Chinese culture.

This research examines Chinese cultural elements and their roles in organizational change by Six
Sigma, and to probe into the ways that Chinese culture may positively affect Six Sigma implementation,
and the Chinese culture elements that can influence the introduction of Six Sigma to an organization as
a business initiative.

To achieve some or all of the objectives of a Six Sigma project, the project manager has to cooperate
closely with all functional departments in order to set up new Six Sigma training and courses. A reward
system is then introduced in consideration of employee development which prepares them to become
Six Sigma professionals. Employees learn Six Sigma for engaging themselves in the change plan and
process of Six Sigma and organizational change. These programs provide new knowledge and
qualifications to employees.

Six Sigma is designed for strategic and long term change. In a cross-functional Six Sigma project, cost
saving, process improvement and efficiency, performance excellence and accuracy, and customer
satisfaction are among those management objectives. Being an instrument for organizational change,
Six Sigma is to be implemented in terms of months or even years, which will enable the Six Sigma
culture to present and take root, and the expected performance to continue on an ongoing, long term
basis.

As far as performance excellence and continuous implementation is concerned, there will be
management issues about workplace culture and workforce behavior. This area of study investigates
the established characteristics of Chinese culture, the impact of these characteristics to the presence of
Six Sigma in the organization, and the continuous process improvement control after rolling out the
project programs. The success and result of a Six Sigma project depends on dynamic and consistent
application and stable inter-departmental compliance for process control after implementation.

This confirmatory part of study employs 3 dimensions of 18 selected and suitable items of the Chinese
Value Survey (CVS; Bond et al., 1987). The 3 dimensions are Integration Factors, Confucian Work
Dynamism Factors, and Personal Factors (see Section 2.8).

Another three hypotheses on the influence of Chinese values to Six Sigma implementation are
proposed:
2a. Six Sigma implementation is positively affected by the Chinese culture of
Integration Factors.
2b. Six Sigma implementation is positively affected by the Chinese culture of
Confucian Work Dynamism Factors.
2c. Six Sigma implementation is positively affected by the Chinese culture of Personal
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Factors.
3.4 Research Method

This research takes a positivist approach, and employs a quantitative method of study. Comprising a
two-wave survey on academics, professionals and practitioners, this method of study is considered
suitable for it can collect a more consistent respondent information and data for analysis of the validity
and reliability of the research variables.

The Chinese Value Survey (Bond et al., 1987; cf. Hofstede & Bond, 1984), an extension of Hofstede’s
study, is more appropriate for studying employee behavior and attitude in the context of Hong Kong
where the CVS model was developed. It also suits this exploratory study of Six Sigma implementation.

Guided by the two research questions, the survey derives components from the variables in the
concept map. The survey questions were designed to explore into construct variables and confirm the
study model. It was a population survey, and the participants were members of Six Sigma and quality
societies and quality management individuals. Each question is measured on the 7-point Likert scale.
The Cronbach’s alpha is used to assess reliability.

4. RESEARCH RESULTS

The survey data collected was from a two-wave questionnaire which was sent to the participants in a
time frame of some two weeks. They were checked through. Missed data was confirmed from the
respondents either by phone or email.

4.1 Survey by Questionnaire

The two-wave survey was run online. The population size was counted 1,713. Raw result showed that
Wave 1 had 328 responses, which was 19.1% of the population, and Wave 2 had 162, which was 9.5%.
The edited feedback of Part 1 was 144 responses, and Part 2 was 116 responses. Thus, there were
116 sets of completed Wave 1 and Wave 2 responses of the survey (N=116). This was 6.8% of the
population.

To cover the research topic by exploring into Six Sigma variables and confirming the selected CVS
dimensions of organizational change, the questionnaire is set in a longer format. This survey employs
95% of confidence level which gives 5% of variability of sample size (Israel, 1992).

The questionnaire generally fulfilled the set time factor, and the other suggestions made by the
academic and professional reviewers of the pilot survey, and demonstrates itself a reliable element of
the survey.

Harzing (1996, 2000) reported that response rates of non-US international mail survey varied from 4%
to 16%, and the rates in Hong Kong were the lowest. From a survey questionnaire performed in Hong
Kong, Tse et al. (1995) noted a 6% response rate. Antony et al. (2002) assumed acceptable return rate
at 16.5%, and Wong (2007) predicted at about 10.6%.

Being a population survey on quality management academics, professionals and practitioners, this
study investigates cultural factors with breadth and depth. With the exploring nature of questions is
more extensive, and the confirming dimensions of the selected research model cover more in-depth
areas, one can extrapolate that this survey may result in lower level of response rates (Fricker &
Schonlau, 2002; Riva et al., 2003; cf. Yu & Cooper, 1983; Kaplowitz et al., 2004).

4.2. Respondent Demographics
The information reported in this section includes the respondent’s gender, age group, business role,

professional status, and years of Six Sigma experience. The data can be used for basic statistics of the
distribution of each personal item.
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Table 1: Survey Demographics — Respondent

Mean SD Count Percentage %

Respondents (N = 116) 116 100
Gender 116 100
1. Male 91 78.4
2. Female 25 21.6
Age (Group) 116 100
1.21t0 30 22 19.0
2.31t040 43 37.1
3.41t050 39 33.6
4.51t060 10 8.6
5. Over 60 2 1.7
Six Sigma Professional Status 116 100
1. Green Belt 46 39.7
2. Black Belt 36 31.0
3. Master Black Belt 10 8.6
4, Academic 15 12.9
5. Other 9 7.8
Six Sigma Experience (Year Group) 116 100
1.0to 5 78 67.2
2.6t010 24 20.7
3.11t0 20 5 4.3
4, Over 20 0 0
5. Not Applicable 9 7.8
Business Role 116 100
1. Engineering 23 19.8
2. Managing 63 54.3
3. Both Engineering and Managing 30 25.9

Noting the respondent characteristics, in the 116 edited sets of return, the number of practitioners (Six
Sigma green, black and master black belts) was 79% (92). 78% (91) of the respondents were male,
and 22% (25) were female. About the age of the 116 respondents, 19% (22) were 21 to 30 years old,
37% (43) were 31 to 40, 34% (39) were 41 to 50, 8% (10) were 51 to 60, and 2% (2) were over 60. The
average age was about 34.

The business role of each respondent was then categorized. 20% (23) of them were in engineering,
54% (63) were in management and 26% (30) had both engineering and management roles. Regarding
Six Sigma professional status, 40% (46) of them were green belts, 31% (36) were black belts, 8% (10)
were master black belts, 13% (15) were academics, and 8% (9) had other status. Concerning Six
Sigma experience, 67% (78) of them had 0 to 5 years, 20% (24) had 6 to 10 years, 3% (4) had 11 to 20
years, and 2% (2) had over 20 years. The average number of years of experience was about 4.

4.3 Organization Demographics

The information in this section includes: industry, organization type, and employee size. These three
factors are control variables employed in factor analysis. The last paragraph reports reasons for
abandoning Six Sigma.

In group 1, manufacturing counted for 59% (54), and non-manufacturing 41% (38); in group 2, both
manufacturing and non-manufacturing industries totaled 50% (12) each.

Relating to the characteristics of the organization in the questionnaire return, in Group 1 (those
organizations completed and continued with Six Sigma), four out of the nine categories counted 83%
(76) of the total number of organizations: Foreign-owned Enterprise in Hong Kong is 34% (31),
Public-listed Corporation in Hong Kong is 18% (16), Private Limited Corporation in Hong Kong is 16%
(15), and Small- and Medium-sized Enterprise in Hong Kong is 15% (14). The rest counted 17% (16).

In addition, further calculation of feedback showed that, SME companies of employee size under 100
(SME definition by the Trade and Industry Department of Hong Kong) in group 1 counted 46% (43).
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In Group 2 (those which abandoned Six Sigma), three out of nine categories counted 71% (17):
Foreign-owned Enterprise in Hong Kong is 29% (7), Public-listed Corporation in Hong Kong is 17% (4),
and Small- and Medium-sized Enterprise in Hong Kong is 25% (6). The rest counted 29% (7). (See
Appendix 5.9)

Also, further calculation of feedback from SME companies (same SME definition as group 1) of
employee size under 100 in group 2 counted 33% (8).

Table 2: Survey Demographics — Organization

Mean SD Count Percentage

%

Companies (N = 116) 116 100

Organizational Type 116 100

1. Chinese State-owned Enterprise 5 4.3

2. Chinese Private-owned Enterprise 10 8.6

3. HK Foreign-owned Enterprise 38 30.2

4. HK Public-listed Corporation 20 17.2

5. HK Private Limited Corporation 17 14.7

6. HK Small- and Medium-sized 20 17.2

Enterprise 0 0

7. HK Private Unlimited Corporation 3 2.6

8. HK Non-government Organization 3 26

9. HK Non-government Organization 116 100

Ownership 29 25.0

1. Sole Proprietorship 13 11.2

2. Collective-owned Enterprise 15 12.9

3. Joint-Stock Company 3 2.6

4. Sino-foreign Joint Venture 2 1.7

5. Sino-foreign Cooperative Enterprise 26 22.4

6. Wholly Foreign-owned Enterprise 13 11.2

7. Foreign-funded Share-holding 1 0.9

Company 12 10.3

8. Charitable Institution 2 1.7

9. Body of Trustees 116 100

10. Other 66 56.9

Industry 50 43.1
1. Manufacturing 1328 3892

2. Non-manufacturing
Employee Size

It is therefore significant to note that the questionnaire asked for the reasons for abandoning Six Sigma
(See Appendix 5.10). Five out of ten reasons reported in the feedback had reached 70%. Listed below
are these reasons in ascending order:

1. Management lacked “constancy of purpose” - 71% (17);

7. Six Sigma did not fit organizational culture - 96% (23);

8. Resistance was seen in different levels of employment - 96% (23);

9. Training demands were not realistic to the employee — 88% (21);

10. Education of new knowledge was not a core value of the organization — 71% (17).

4.4 Factor Analysis
The first step is an EFA for the three Six Sigma independent variables: objectives, activities and actions.
The next step is to observe and measure both dependent and independent variables by assessing their

correlations. The third step is a logistic regression to further test significance of the independent
variables, and to predict outcome for the companies implementing Six Sigma.
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4.4.1 Exploratory Factor Analysis (EFA)

There is no existing model for examining the three Six Sigma independent variables under study. First
of all, irrelevant variables were deleted. An EFA was employed to identify latent constructs by testing
relevant variables. It was for creating scales, and another one was for confirming models for the
variables before they could be used for further factor analysis and finally for hypothesis testing.

Table 3: EFA Study: Factor loadings of items assessing objectives, activities, and actions

Six Sigma Six Sigma  [Six Sigma
Objectives  |Activities Actions
(a =.80) (a=.91) (a =.89)

Improve business competitiveness .79

Build status of quality organization .74

IAchieve enhanced quality .74

Increase organization’s leading role in industry .67

Enhance organization’s problem solving ability .66

[Training to enhance employee involvement .83

Quality workshops for educating employees .80

Training Six Sigma method — DMAIC, as mindset 77

Rewards and recognition for performance .65

Activities to build Six Sigma values .64

Communicate effectively .86

Establish positive attitude .82

Employee empowerment .76

Benchmarking .62

Stakeholders management .62

This EFA is a test of the variables of the three latent constructs of the Six Sigma. The objectives
construct includes 9 items, the activities construct 12 items, and actions construct 15 items. There are
altogether 36 items. Unfitted items were deleted in the process. 5 items in each of the three constructs
were consistent for further factor loading and analysis. The 15 items, their loading and respective
Cronbach’s alphas are listed Table 1 above.

The factor loadings are from .62 to .86. Cronbach’s alphas for the 3 constructs are: Objectives = .80,
Planned Activities = .91, Actions = .89. The alphas cross the threshold of .7, and are above .8. Itis

therefore claimed that internal consistency for the item variables in these three constructs is fairly
reliable.

In the above analysis, the three constructs: objectives, activities and actions, are satisfactory and
therefore deemed valid for hypothesis testing of the research topic after factor analysis.

4.4.2 Confirmatory Factors Analysis (CFA)

The CFA performed in this study is to confirm scale with existing model of item-variables before they
are used for further factor analysis and finally for hypothesis testing.

Table 4: Model Fit Summary for the CVS Factors

Model CMIN/DF GFI CFI RMSEA
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Default Model4.08 [3.18 [2.35 |65 77 |.86 .71 .82 191 .15 12 .10

Note: CMIN/DF = the minimal value of the discrepancy, C, divided by the degree of freedom; GFI =
goodness of fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation.
(1%L, 2" and 3 are the three runs of respective index figures)
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This CFA (Table 2 above) was completed in order to assess the significance of Chinese culture in
terms of CVS, as part of this research on the relevant soft factors of culture. Here below is the summary
of confirmatory analysis, which lists the loadings for the CVS variables:

For the 6-item each of the three CVS dimension, three factor loadings were run. In the first run, model
fit summary showed that the covariance between factors was marginally below the threshold (y? =
538.84; DF = 132; P = .00). Crossed the second and reached the third run, the covariance became
acceptable (x? = 145.51; DF = 62; P = .01). The GFl was .86, RMSEA was .10, and CFl was .91.

FIGURE 1: CONFIRMATTORY FACTOR ANALYSIS of CHINESE VALUE SURVEY (CVS)
Factors for Analysis: Integration, Confucian work dynamism, and personal
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Standardized coefficients shown.
All factor loadings are significant at p = 0.001 level (two-tailed).
X? (df = 62): 145.512***; CMIN/DF = 2.347; CFl = 0.912; RMSEA = 0.097.
Cronbach’s Alpha
1. Integration: .816
2. Confucian: .745
3. Personal: .859

The CFA for the three CVS constructs have reliable alpha scores.

The analysis shows that, of the 3 CVS dimension, the “integration” construct loaded 3 variables (IF1,
harmony with others; IF2, solidarity with others; and IF4, trustworthiness; but deleted 3 unfitted
variables (i.e. IF3, non-competitiveness; IF5, being conservative; IF6, chastity in women); the
“Confucian” loaded 4 variables (i.e. CDWF7, thrift;, CDWFS8, persistence — perseverance; CDWF9,
reciprocation of greetings, favors, and gifts; and CDWF10, personal steadiness and stability), but
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deleted 2 unfitted variables (CWDF 11, protecting your “face”; and CWDF 12, respect for tradition); the
“personal” loaded all 6 variables (PF13, industry — working hard; PF14, humbleness, PF15, loyalty to
superiors; PF16, knowledge — education; PF17, resistance to corruption; and PF18, a sense of cultural
superiority).

These categories were well-fitted and acceptable for further investigation and factor analysis.
4.5 Correlation Table

Both the EFAs and CFAs have tested the latent constructs and model variables respectively. In the
EFAs, scales are created; in the CFAs, item-variables are confirmed. Thus, the next step is to
investigate the correlations between study variables.

Table 3 below shows the correlation coefficients of eight variables under study. All the variables have
reliable alpha scores. The lowest is the CVS dimension — Confucian (a. = .75, p < .01), and the highest
is Six Sigma activities (oe = .91, p <.01).

As to the mean and standard deviation of the variables in the table, the first three are Six Sigma factors;
the next three are Chinese cultural factors in terms of Chinese Value Survey (CVS). This shows that
the variables have mediating effects, and could function interactively to each other. Also, this
demonstrated that Six Sigma assumptions, Chinese cultural values and characteristics, and
organizational culture practices could interact positively and effectively in the operation of
organizational development by Six Sigma, and efficiently in the change process of Six Sigma
implementation.

Table 5: Correlations among study variables

Mean St. Dev

Variable 1 _2 3 4 5 6 7 8
1. Six Sigma Objective 550 68 80

2. Six Sigma Activities 505 1.09 34* 91

3. Six Sigma Actions 507 92 42** 5G** 89

4. CVS-Integration 51993 97972  .494** 270**.476** 816

5. CVS-Confucianism 4.9538 .88013  .425*.210% .407**.533**.745

6. CVS-Personal 51757 .89578  .460**.208* .328**.719**.660**.859

7. Outcome — Efficiency 513 99 Q1% 38**  44** 33 3GE 4 T

8. Outcome - Quality Culture 553 g5 27* 33" 24* 17 10 .16 .32* 20

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Note: N = 92.

Cronbach’s alpha coefficients on diagonal.

A shortened version of CVS (Bond et al., 1987)

In the CVS variables, integration (M = 5.20, SD = .98) and personal (M = 5.18, SD = .90) factors were
moderately well applied, but Confucianism (M = 4.95, SD = .88) looked slightly well applied only.

The third noteworthy point is that the quality culture factor does not correlate significantly with the three
CVS factors: integration (r = .17, ns), Confucian (r = .10, ns), and personal (r = .16, ns). This shows
primarily that the all Chinese culture characteristics do not contribute to the building of Six Sigma
quality culture. On the other hand, as these two sides were not correlated, Chinese culture may not
cause negative influence to Six Sigma implementation and its intended or desired outcomes.
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The analysis shows that all three hypotheses of group 2 are not confirmed.
4.6 Logistic Regression

Based on the first EFA study and the correlation analysis above, a logistic regression analysis was
done for the three Six Sigma constructs: objectives, activities, and actions.

In the survey, three status of Six Sigma implementation were reported: The A status is completion of
Six Sigma, the B status is continuation with Six Sigma, and the C status is abandonment of Six Sigma.
The logistic regression (Table 4 below) was furnished to assess the companies implementing the Six
Sigma methodology.

Table 6: Logistic Regression Analysis of Companies Implementing Six Sigma

Independent variable B SE Wald ~ Sig.  Exp(B)
Organization Type 7.41 .39

Chinese State-owned Enterprise .28 1.83 .02 .88 1.32
Chinese Private-owned Enterprise 281 1.15 .00 1.00 16.61
Foreign-owned Enterprise 234 1.70 1.90 A7 10.42
Hong Kong Public-listed Corporation 1.29 1.66 .60 44 3.62
Hong Kong Private Limited Corporation 217 1.88 1.32 .25 8.72
Hong Kong Small- and Medium Enterprise .61 1.61 15 .70 1.85
Hong Kong Non-government Organization -1.03 1.94 .28 .60 .36
Industry -1.27 .75 2.85 .09 .28
Employee Size .00 .00 41 52 1.00
Objectives 1.10 .46 578 .02 299
Activities 40 .38 1.16 .28 1.50
Actions -.06 42 .02 .88 .94
Constant -6.83 297 528 .02 .00

Model 2 =25.61 p.<.05

Pseudo R?= .37

N =116

Note: There are nine variables under Organization Type. Type 9 (Hong Kong
Quasi-government Organization) is used as a reference, and no respondent chose
Type 7 (Hong Kong Private Unlimited Corporation) in the survey.

The A and B status were merged as group 1 for companies completed/continuing Six Sigma, and the C
status was considered as group 2 for companies abandoned Six Sigma. Of the 116 completed sets of
survey return, group 1 has 92 companies and group 2 has 24 companies.

The proposed model is “Company implementing Six Sigma”. Those companies completed Six Sigma
implementation, and those companies continued with Six Sigma were assigned code 1. Those other
companies which abandoned Six Sigma implementation were assigned code 0. The dependent
variable is in two types, and is thus binary. In this respect, binary logistic regression is used to predict
the outcome.

The analysis confirms hypothesis 1a about objectives (sig. = .02): Six Sigma implementation is
positively related to Six Sigma objectives. But hypothesis 1b: Six Sigma planned activities (sig = .28)
and hypothesis 1c: Six Sigma actions (sig. = .88) are not supported.

5. RESEARCH FINDINGS

The propositions were tested, and two significant findings were identified. Following is a discussion of
the two significant findings.
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5.1 The Importance of Change Objectives

The one finding stands out most clearly is the importance of setting clear objectives for the Six Sigma
implementation. Logistic regression analysis shows that failing to create clear objectives for the Six
Sigma initiative is associated with a significantly likelihood of abandoning the Six Sigma initiative. The
noteworthy point here is that the content of the objective, whether pursuing quality improvements or as a
means of seeking legitimacy and enhancing reputation, it does not appear to matter.

Unlike business process re-engineering (BPR) for OD and OC which drives change objectives without
conforming to a formal, explicit or universal recognition, Six Sigma projects are to set objectives for
definite planned activities and actions of implementation. BPR contains specific OC manipulations
(Hempel & Martinsons, 2009), and TQM emphasizes baseline outcomes (Detert et al., 2000) for
auditing. Nonetheless, these two and other quality initiatives do not have a certification body and
system to rectify project results. However, Six Sigma has developed standards to certify projects and
professionals. Six Sigma is able to check real or fake projects or personnel whether the program is
introduced for quality improvements, or as a means for legitimacy or reputation. However, BPR and
TQM have procedures to audit results, but do not have the mechanism to perform certification.

5.2 The Role of Chinese Value Characteristics

It was predicted that Six Sigma implementations would be influenced by aspects of Chinese culture (cf.
Hempel & Martinsons, 2009). However, the analysis failed to find any significant effects. While one must
be cautious in discussing non-results, it is interesting that it appears that Chinese culture should not be
taken as a convincing element for arguing against implementing the Six Sigma in Chinese organizations
or MNCs in Hong Kong.

Post-survey interviews with academics and experts revealed that they found that this point was
interesting and noteworthy. One commented that this was a “new and interesting” finding. This
respondent elaborated that people could not simply argue that cultural issues can obstruct Six Sigma
from yielding successful results in the Chinese environments of operation. As the survey was carried
out in Hong Kong, this interpretation of the results should be supported by further quantitative and
qualitative studies in Greater China regions.

In addition, this study also tests the effects of Chinese culture upon Six Sigma implementation. As to
Chinese guanxi, two of the three guanxi variables (reciprocation of greetings, favors, and gifts;
protecting your “face”; and, respect of tradition) in the Confucian dimension of CVS do not have
significant influence in the organizations’ running of Six Sigma. This can represent a regional
characteristic for the survey was performed in Hong Kong which is a special administration regional of
China, and is a much westernized metropolitan city in the Chinese soil.

6. DISCUSSSIONS

This study handles the research problem by an exploratory and empirical approach. It can be concluded
that success and accomplishment of Six Sigma relies on setting clear objectives, with the breeding of a
Six Sigma quality culture, and building of infrastructures and practices for Six Sigma efficiency.

6.1 Study Limitations

This study assumed that cultural factors can affect the process of implementation of Six Sigma and its
ultimate success. It focused on analyzing “soft” factors, and limited the scope of survey to soft factors of
culture. The scientific and engineering variables underpinning Six Sigma were not included, and so the
structured DMAIC method of Six Sigma is not examined in the survey. Excluding those measurements
and data on quality improvement tools and techniques thus reduces the overall explanatory power of
these results.

The study utilized the selected dimensions from the Chinese Value Survey. Dimensions selected suit

the Six Sigma nature and characteristics, and focused on the implementation process only. Thus, the
study only examined a limited number of potential soft factors.
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The survey was on respondents from Hong Kong. Strictly speaking, given the substantial regional
differences throughout China in market development, the survey results only reflect a partial or regional
picture of Six Sigma implementation in China. The Six Sigma methodology has been widely used in the
last decade and more in Eastern, Central and Northern China. However, given the broad nature of the
Chinese Value Survey, these results may generalize throughout China, but data from other regions of
China will be needed to confirm this.

One significant drawback of this research is that data was often retrospective in nature, and thus is
subject to recall biases. Longitudinal comparative and case studies may provide a more complete, and
thorough understanding of the research topic.

Finally, this study utilized online surveys sent to members of Six Sigma organizations and quality
management individuals in Hong Kong, and were restricted by a low response rate. It is unknown
whether there was any sort of response bias in the participants who returned the survey. The data
collected from the survey is from single respondent, and there was no independent data to verify these
self-reports. While factor analysis confirmed the dimensionality and distinciness of the measured
variables, there is still the potential for common method variance.

6.2 Future Research

Hempel and Martinsons “examines organizational change initiative in China”, with a goal to “determine
how OC initiatives are influenced by non-Western contextual elements” (2009: 460). With the similar
purpose, the present study uses a quantitative research approach, with a quantitative survey of
companies which have introduced Six Sigma, supplemented with qualitative interviews of Six Sigma
academics and experts. This line of study can be instrumental for further research. The following
streams of future research are recommended.

Quality associations with or without Western affiliations have been established in China, and assistance
from these associations can enable both quantitative methods and mixed methods data collection from
field sources. Qualitative methods can also be used. However, its role will be more for confirmatory
purpose. To overcome the potential for retrospective bias in the current study, it is suggested that these
quality associations be used to identify potential data sources in very early stages of Six Sigma
consideration.

In addition, future explorations of the usefulness of the employed culture model (CVS) for the study of
organizational change in China are recommended. As most of the predicted relationships were not
supported in the present study, it is unknown whether this is due to the relatively small sample size, or if
there truly was no relationship. There are two particular areas where future research can focus. One
potential area is to examine the way in which clear change objectives aid in Six Sigma implementation.
The expectation is that clear objectives prevent the Six Sigma program from getting sidetracked or
discarded as not useful.

Finally, literature identifies other relevant organizational studies models which were not used in this
study: (1) Competing Value Framework (CVF), (2) Organizational Culture Index (OCI), and (3)
Organizational Citizenship Behavior (OCB). These all have potential application in studying Six Sigma,
and can be used to study Chinese organizational change. In addition, while Chinese culture appears to
not be either inhibiting, or aiding Six Sigma, other conceptualizations of culture such as the GLOBE
project can also be used to study the link between cultural values and Sig Sigma implementation.

6.3 Lessons from the Study
This work is built on the shoulders of giants. It is largely an empirical study which investigates cultural
influences upon the Six Sigma quality initiative. Its main aim is to confirm knowledge of prior research
and experience of practitioner. This adds knowledge to research and gives implications for business.
For quality management, setting objectives for implementation for success is indisputable. The prior

literature has already touched on this (Mann & Kehoe, 1995; Pettigrew, 1998; Harry & Schroeder,
2000).
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This study on relationship between Chinese culture and Six Sigma implementation is an attempt to fill
research gap. The quantitative survey was sent to 70% of the Six Sigma population in Hong Kong. The
116 completed survey responses, though being a low rate, are representative and valid for drawing
proper and convincing conclusion for the study.

7. CONCLUSION

The first point to note in this study is that resistance of Six Sigma is seen, but modification by workforce
in Hong Kong, the territory of survey, is not a phenomenon. The ultimate completion of the Six Sigma
initiative depends upon the setting of clear objectives rather than the details of the Six Sigma
implementation. Thus, the management must set clear and definite objectives when introducing Six
Sigma in an organization.

As far as Chinese culture in Hong Kong is concerned, three points of interest can be drawn from this
survey result. First, the family-bound and socially-based nature of guanxi is not reflected in
conventional practice in the Six Sigma workplace in Hong Kong. Second, unlike the prediction of
previous study reviews, guanxi does not have an impact on organizational behavior of companies
implementing Six Sigma in Hong Kong. Third, the influence of guanxi on firm operation in China is not
observed in Six Sigma companies in Hong Kong.

This work ventures to investigate the workability of quality management by Six Sigma in Hong Kong
after it has been implemented in the territory for over two decades. Though it is geographically
restricted, this study explores into a new stream which academics, seeing its relevancy, may consider
related topics of future research in light of its result.

Given that the present researcher is a manager and has been engaging in quality management and
education, he will have more opportunities to contribute to research and industrial consultant jobs. This
study experience has motivated him to place equal attention to research rigor and practicality. This is
what he had been taught in the methodology classes, and what he practiced this in the course of the
present study journey. In the role of a quality management consultant, the present researcher must stay
alert of the practical needs in the market, and, on the other hand, must also respond properly to the
decent call for research scholarship.
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