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Abstract

In this globalization era, the competition in industries becoming more vigorous as
organizations are under constant pressure to outperform each other. Similarly in the
educational sector, where Higher Education Institutions (HEIs) facing intense competition. In
order to stay competitive and sustainable, continuous improvement tools are highly required
by these organizations. Lean Six Sigma (LSS) is one of the powerful continuous improvement
tools to enhance HEIs’ competitive advantages and performance. In order to improve the
successful rate of implementation, this paper aimed to identify and reviewed on previous
study regarding to the Critical Success Factors (CSFs) of LSS. Based on the findings, it can be
concluded that all CSFs are relevant in the context of HEls, and management plays an
important role in all CSFs of LSS. However, the involvement of employees serves as the
support and also vital for the successful of LSS implementation as employees are the
fundamental of HEls and decides the accomplishment of task and performance of HEls.
Management should take the initiative to stimulate the employees, and with these CSFs serve
as guidelines of LSS, HEIs can adapt LSS to improve its operation and services.
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Introduction

In recent years, the competition in education sector, especially among the Higher Education
Institutions (HEIs), has become vigorous due to the effect of globalization. According to the
Malaysia Educational Blueprint 2015-2025, there are 70 private universities, 34 university
colleges and 410 colleges in Malaysia (Ministry of Education, 2013). Out of these HEls, some
of them are foreign HEIs which have high ranking in their local countries. These statistics show
that Malaysia HEls are facing intensive competition and strive to outperform each other in
the sector in order to survive under high pressure. Therefore, continuous improvement tools
have becoming an essential part for HEIs in order to stay competitive.

Lean Six Sigma (LSS), which results from the integration of Lean and Six Sigma, is well
recognized as a powerful continuous improvement tool. The two components, Lean and Six
Sigma are focusing on reducing waste by eliminating non-value-added activities (Pepper and
Spedding, 2010) and improving quality by reduce defects and variations (Mehrjerdi, 2011)
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respectively. By combining these two effective tools, LSS were widely used to improve
efficiency and effectiveness of organization, enhance customer satisfaction, at the same time,
increase the bottom-line result (Antony, et al., 2012; Antony, 2014). Hess and Benjamin
further explained the advantages of LSS where it serves as a catalyst for HEls to identify
customers’ needs effectively and act as an agent for cultural change in HEls.

Despite the advantages bring by LSS, the high failure rate resulting the implementation of LSS
in HEls is very rare. This might be due to the lack of framework and guidelines of LSS
implementation, especially in terms of HEls. According to Vijaya (2016), the research
regarding to the implementation of LSS in educational field is in a very nascent stage.
Furthermore, some of the organizations sent their employees to the LSS training but the
outcomes are not as good as expected. This might be due to the organizations do not have
true understanding on LSS and the employees who being sent to the training do not have
chances to practice LSS in job setting (Kulach, 2013). Besides, Antony et al. (2012) and El-
Homsi and Slutsky (2010) also suggested that high failure rate might be due to lack of
management commitment in LSS, and inappropriate leadership while implementing LSS.

In order to increase the successful rate of LSS implementation, there are several researchers
who studied on the critical success factors (CSFs) of implementing LSS. Several CSFs were
investigated by previous researchers including management commitment, training, cultural
change, linking LSS to HR rewards, project prioritization and etc. (Antony and Banuelas, 2002;
Kwak and Anbari, 2006; Jayaraman and Teo, 2010; Brun, 2011; Lande et al., 2016; Ali, Choong
and Jayaraman, 2016; Singh and Singh, 2020). These CSFs are mainly focusing on the
manufacturing industries. In education context, the relationship of CSFs and performance of
HEIs such as operational performance need to be examined to make sure the relevancy of the
CSFs.

Literature Review
This study will start with the discussion on Lean, Six Sigma, Lean Six Sigma, followed by Critical
Success Factors (CSFs) of Lean Six Sigma. The critical role of these CSFs is discussed in the
following section.

Lean

Lean is the concept developed by Taiichi Ohno, the head of Toyota’s manufacturing plant for
its Toyota Production System (TPS). The definition of Lean was unclear even some of the
authors trying to define this term due to different direction of defining by different authors.
For example, Pettersen (2009) defined Lean based on the tools and effort done by the
organizations while Bhasin and Burcher (2006) defined it based on the Lean Thinking which is
the philosophical characteristic of Lean. Some authors suggested that the definition of Lean
should include both. To sum up the definitions, Professor James Womack, Daniel Jones, and
Daniel Rosa defines Lean as a set of thinking and a set of principles that eliminate non-value-
added activities and waste to improve organization effectiveness and efficiency (Melovic, et
al., 2016).

According to Lean, there are seven groups of wasted being identified by Taiichi Ohno, which
are overproduction, waiting time, transport, excessive processing, stock of raw material and
semi-finishing goods, unnecessarily movement of labour, equipment, and material and
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frequent errors (Melovic, et al., 2016). Lean helps to reduce or even eliminate these seven
groups of wastes to enhance the operation of organization. Taj and Berro (2005) has revealed
that large manufacturing plants has wasted 70% resources during the production and only
10% of them are value-added. In other words, 60% of these resources are non-value-added.
According to Bhasin and Burcher (2006), 40% of the wastes can be eliminates through
implementation of Lean.

Six Sigma

Six Sigma was developed by Dr. Mike Harry and the first company implemented Six Sigma
methodologies, Motorola, has saved more than 15 billions over the years. In Greek alphabet,
sigma was used to identify variables and the higher the sigma quality level, the lower the
defect rate. With the implementation of Six sigma, organizations is expected to save cost from
the reduction of variations and defects (Mehrjerdi, 2011). Anthony (2014) defined Six Sigma
as the breakthrough in business strategy to evaluate process and improve quality of process
through a set of structured tools and statistical measurement.

In current practice, there are two methods of Six Sigma being used in the industry, which are
DMAIC (Define, Measure, Analyse, Improve and Control) and DMADV (Define, Measure,
Analyse, Design and Verify). Usually DMAIC is used to improve the existing products or
process while DMADV is used in the nascent stage of development of new products or
services. Traditionally, Six Sigma approach is used in the manufacturing process. The success
in manufacturing result in the application of Six Sigma in service industries (Bisgaard, et al.,
2002).

Lean Six Sigma

The integration of Lean and Six Sigma result in the development of Lean Six Sigma (LSS). It is
a concept to make work faster (Lean) and make work faster (Six Sigma) (George, et al. 2004).
Snee (2010) has defined LSS as “a commercial approach which enhancing the process
performance and subsequently improve customers’ satisfaction and enhancing bottom line
result”.

There are several researchers suggested that LSS can be an excellent continuous
improvement tool to minimize waste and reduce process variations (Furterer and
Elshennawy, 2005; Jing, 2009; Anthony et al., 2003). It was suggested that by merging the
Lean and Six Sigma allows these two methods to complement each other shortcomings and
exploit on each other benefits. Besides, there are no contradiction of practice among these
two methods, resulting in pairing of these two methods easy to implement and creating
effective results.

In HEls, the concept of LSS is very new to the practitioners, and there are little research
regarding to LSS in education. There are seven challenges need to be well aware while
transferring this LSS from manufacturing to education industry (Vijaya, 2016). These
challenges includes the market perspective, customer definition, defect detection,
unevenness, measurement system, inseparability and people perspective. Firstly, the market
perspective refers to the argument of the existence of market in education sector. Customer
definition also more ambiguous in education as some researchers define customer in
education as student (Mergen, et al., 2000) while some argue that employees are considered
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as the main customer of education (Kanji, et al. 1999). This is challenging in fulfilling the
customers’ needs as different customer group have different needs and wants. Unlike
manufacturing, since education is more on selling on services and knowledges, there are
difficulties in the defect detection (George, 2003). Unevenness meaning the services and
knowledges sold by education are not able to be reproduced exactly since teaching staffs have
different style of teaching, different contents and etc. The measurement system in education
is also harder and only some indicators can be used to measure the education performance.
Besides, education is inseparable and need to be carried out simultaneously, making the
education more complex than manufacturing. Lastly, people challenge in the education
meaning that the people are the main asset in this sector and sometimes people mind are
unpredictable and may resist to change in some circumstances.

Despite the challenges of LSS implementation in education, many of the researchers found
that LSS is applicable in education and Anthony (2014) even suggested that LSS could be used
as the improvement tool in education to enhance students’ satisfaction, reduce hidden costs
and improve the culture of HEIs to enhance the performance of the HEls.

The Critical Success Factor (CSFs) in implementing Lean Six Sigma

Critical Success Factors were those relatively small numbers of truly important matters where
a particular industry should focus her attention in order to achieve success. Therefore, Critical
Success Factors are important in providing a guideline for practitioners to aim in these aspect
to increase the success rate of LSS implementation. There are five main CSFs will be discussed
in the following section, which are management commitment, training, cultural change,
project selection and prioritization and lastly linking LSS to human resource (HR) rewards.

Management Commitment

Management refers to those group of people have the power in decision making in an
organization. Aij, et al. (2013) and Maijala, et al. (2018) mentioned that management should
provide manpower commitment as well as financial aids to the employees in order to have
effective implementation of improvement programs. In LSS implementation, management
act as a role of motivating the employees to become active in LSS activities. For instance,
managers should be participative in relevant program to serve as a role model to the
employees.

Besides, management commitment can be seem in creating a continuous improvement
practice in the organization. Such practice may include high open-mindedness and acceptance
level culture towards the employees. By having these kind of practice, management could
receive innovative ideas as subordinates are encouraged to provide their ideas and point of
view in the operation of organization. Poksinka et al. (2013) suggested that this kind of culture
which acknowledge subordinates’ efforts, ideas and initiatives will result in improvement.

In HEIs, management should be always aware that by implementing LSS, organizational
change is inevitable as it will ultimately leads to improvement as whole. Therefore,
management such as Chancellor, Deans and Directors of academic departments and
administrative departments should provide concerted commitment, as mentioned by Pande
and Holpp (2002). The management team who encourage ideas, opinions and wiling to
change are more likely to succeed in the LSS implementation. As in the research of Quinn et
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al., (2009) suggested that reluctant to change is one of the factors hindering the
implementation of improvement programs. This is especially important in HEls as most of the
employees are highly educated and may resist to change due to own ideas and strong believe
in themselves.

Training

Training could be identified as one of the important CSFs in implementing LSS (Antony and
Banuelas, 2002; Kwak and Anbari, 2006; Jayaraman and Teo, 2010; Brun, 2011; Lande et al.,
2016; Ali, Choong and Jayaraman, 2016; Singh and Singh, 2020). Although the management
could be vital in deciding the directions of organization, employees as the base of the
organization also crucial in accomplishing tasks and deciding the performance of organization
(Rodriguez and Walters, 2017). Hence organization training should be enforced from time to
time, ensuring the employees are competitive and well aware of the current trend to stay
sustainable in the industry.

In LSS implementation, or in any continuous improvement programs, it is undeniable that
training plays an critical role in enhancing the success rate of the implementation as without
knowledge, it is not likely to be successful in continuous improvement program. LSS have
formed its own training, which comprised of a belt system. In this belt system, the level of
practitioner or trainee are categorized into different level, starting from Green Belt, Black Belt
to Master Black Belt. Although the training is readily for LSS, ineffective training may further
hinder the implementation of LSS as some training may only focus on the technique but not
telling the impact on business (Godfrey, 2005; Keim, 2011). It may cause the trainee to
become loss interest in LSS due to wrong perceptions.

Cultural Change

Cultural Change is a vital part in implementing LSS. Culture is defined by Kotter and Heskett
(1992) as the collective of belief, norms, values and behaviour of a group of people in an
organization. Due to these belief, norms, values and behaviour, these people are
differentiated from others (Geert, et al., 2010). LSS is a change process, where also changing
the people belief, norms, values and behaviour in the organization to achieve improvement.
Therefore, implementation of LSS will definitely need of cultural change to ensure the
organization moving from the current stage to the desired stage.

There are researchers mentioned that creating a culture of learning would be essential in
implementing LSS (Aij and Teunissen, 2017). Learning culture is important in terms of overall
improvement in the skills set and competencies of the employees. With a learning culture,
employees are willing to explore new skills and new knowledge, which is beneficial to the
organization. Goodridge et al. (2015) also mentioned that superior should create an
environment of learning to employees by regard mistake as opportunities to encourage
learning. Besides, Aij and Teunissen (2017) also mentioned that superior can further enhance
the learning environment by challenging the subordinates and evaluate their performance as
well as provide managerial versatility.

Similarly, in HEls, creating a learning environment should be familiar in education sector to
students. However, it was always being neglect about the staffs learning, especially in the
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administrative departments. In order to succeed in implementing LSS in HEIs, superiors must
always encourage the subordinates in continuous learning and exploring new knowledge.

Project Selection and Prioritization

According to Rathi et al. (2016), LSS is regarded as a project-driven strategy. Due to limited
resources, and time, selection and prioritization need to be done in order to achieve effective
LSS implementation as it is impossible to conduct every LSS strategy at one time. Mishandling
of project selection and prioritization will end up the effort of LSS implementation being
wasted (Pande, et al., 2000).

In terms of evaluating the project selection and prioritization, there are three criteria need to
be fully examined (Anthony and Banuelas, 2002). These three criteria are based on the
business benefit, organization impact and feasibility. Firstly, when implementing LSS, it must
be on the project which bringing largest benefits to the organization. The benefits might refer
to meeting customers’ needs, improving company competencies in terms of financial,
operational and etc. Organization impact, on the other hand, refers to the life-long learning
of organization, such as new skills learned on customer or products as well as procedure. On
top of that, the organization need to make sure that the project is feasible, which related to
monetary (capital), complexity and proficiency obtainable.

In HEls, there are many operations such as recruitment, human resource system, financial
projects, students learning, and etc. Due to the limited in resources, LSS project must be
chosen based on its relevancy towards the aims of HEls. Periodically checking and monitoring
of Project selected must be done to ensure the project is on the right track and in the right
pace.

Linking LSS to Human Resource (HR) rewards

In management, HR rewards is considered the most direct way to enhance performance of
employees. HR rewards can be monetary or non-monetary. Monetary reward refers to the
financial compensation such as bonuses, allowances and etc. while non-monetary rewards
refer to complement, recognition and acknowledgement from superior. In the research of
Laureani and Anthony (2017), it is suggested that HR rewards is very vital in enhance
employees’ motivation and encourage them to work harder.

In terms of the inception of LSS, it is suggested that monetary rewards are much influential
and important in HEIs (Laureani and Anthony, 2017). Monetary rewards can used to stimulate
the interest of employees in involvement to LSS project (Jayaraman and Teo, 2010). By giving
the employees HR rewards, either monetary or non-monetary, they will be encouraged, and
employees’ motivation and engagement will be improved. This helps the HEIs to achieve its
LSS objectives and goals.

Discussion and Conclusion
Based on the findings, there are some opinions can be synthesized from the literature
gathered from different authors.

Based on the prior literature, it can be seen that the implementation of continuous
improvement tools is a must to every HEls in order to stay competitive under high pressure.
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Based on the five CSFs discussed in the literature review, it can be seen that the CSFs discussed
are all vial to HEIs to succeed in the LSS implementation. All these factors are aimed to
encourage innovative ideas and improve the participation of employees in LSS projects.

It can be seen the role of management is very crucial in deciding these CSFs. Firstly,
management commitment plays an important role which influence the other employees to
participate in LSS activities. Without the initiatives by management team, the employees are
not likely to be involved in LSS projects. Besides, management also important in terms of
providing training and leading the cultural change in the HEls. In addition, the project
selection and project prioritization needed to be carefully evaluated by the management to
make the correct decision. Lastly, the HR rewards needed to be distributed by management
to the employees to ensure they are interested and engage to the LSS projects. Other than
management role, it is also need to emphasis on the role of employees as they serve the base
of HEls which is considered as the fundamental of HEls. Without their support, the
implementation of LSS would be wasted and most likely not successful even with the strong
management support.

Conclusion

This paper aimed to evaluate the prior research on CSFs of LSS and its relevancy in HEIs. The
purpose of this paper is achieved, as all the CSFs are influential towards the implementation
of LSS. Based on the literature of previous studies, it shows that all the CSFs is very relevant
for HEIs to achieve success in LSS implementation. Therefore, the CSFs in this paper will serve
as a guideline for practitioners of LSS while adopting this approach. Despite these findings, it
is essential for future researchers to explore more regarding to LSS in HEls as there are very
rare research in this area of study. More research can be carried out to uncover the other
CSFs or their effects on performance and other impact on the organization.

This study will be beneficial to both researchers and practitioners of LSS. Researchers can take
this research as a fundamental for future research such as study each CSFs in details and their
respective effects in enhancing the performance of an organization. The review of this study
can serve as an overall opinion and understanding on LSS. On the other hand, practitioners or
the stakeholders who wish to develop strategies pertaining to LSS can take the finding of this
study as a guideline to better understand the CSFs in implementing the LSS, or current
practitioners may adjust their strategies accordingly to fulfill the CSFs of the LSS. The insights
can be used in the higher education institutions globally, and may be a fundamental in other
education category, such as primary and secondary education.
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