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Chapter 1

Operational Excellence Methodologies
in Higher Education

Elizabeth A. Cudney”, Arshia Kaul’, Ranjit Roy Ghatak’,
Jiju Antony” and Michael Sony*

“Maryville University, USA

bUniversity of Melbourne, Australia

‘International Management Institute, Bhubaneswar, India
Northumbria University, UK

“Oxford Brookes University, UK

1. Introduction

Operational Excellence (OPEX) methodologies, including Kaizen, Lean, Six
Sigma, and Lean Six Sigma (LSS), have gained recognition as effective approaches
to enhancing efficiency, improving quality, and creating value in various sectors.
Within higher education, these methodologies offer transformative potential to
address increasing challenges such as rising costs, administrative inefficiencies,
and growing demands for improved student satisfaction and outcomes. By sys-
tematically identifying and eliminating waste, reducing variation, and fostering
continuous improvement, OPEX methodologies enable educational institutions
to refine teaching practices, streamline administrative processes, and enhance
overall institutional performance (Cudney et al., 2020).

Kaizen, meaning ‘continuous improvement’ in Japanese, is rooted in the phi-
losophy of making small, incremental changes over time to improve processes
and outcomes. This approach emphasises collaboration, employee engage-
ment, and an ongoing commitment to identifying and eliminating inefficiencies
(Emiliani, 2005). In higher education, Kaizen supports efforts to enhance curric-
ulum design, improve administrative workflows, and create more effective student
support systems (Doman, 2011).

Lean methodology focusses on identifying and eliminating waste, any activity
that does not add value to the customer, while optimising processes to deliver
maximum value efficiently. Originally developed within the manufacturing sector,
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Lean has been adapted to numerous industries, including education (Balzer et al.,
2015). By emphasising principles such as value stream mapping and continuous
flow, Lean enables institutions to enhance operational efficiency and improve the
student experience (Comm & Mathaisel, 2005; Hines & Lethbridge, 2008). Water-
bury (2015) noted that successful Lean initiatives in higher education require
careful planning, resource allocation, and stakeholder involvement.

Six Sigma is a data-driven methodology aimed at reducing variation and
defects in processes. By employing the Define, Measure, Analyse, Improve, and
Control (DMAIC) framework, Six Sigma allows organisations to address root
causes of inefficiencies and improve process quality systematically. This meth-
odology has been effectively applied in higher education to optimise teaching
practices, streamline curriculum approval processes, and improve service delivery
(Kumi & Morrow, 2006; Pryor et al., 2012; Yu & Ueng, 2012). Weinstein and
Castellano (2008) emphasised the importance of integrating Six Sigma principles
into academic curricula to bridge theoretical knowledge and practical applications.

LSS integrates the efficiency-driven principles of Lean with the quality-
focussed methodologies of Six Sigma. This hybrid approach combines Lean’s
emphasis on waste elimination with Six Sigma’s focus on data analysis and pro-
cess improvement, creating a comprehensive framework for achieving sustainable
OPEX. Antony et al. (2012) explored the critical success factors and barriers to
implementing LSS in higher education, while Sunder (2016) and Kanakana et al.
(2015) demonstrated its effectiveness in improving library processes, reducing
costs, and enhancing teaching quality.

This chapter explores the application of these methodologies in higher educa-
tion, illustrating how they can be leveraged to improve academic and administra-
tive outcomes. Each methodology is examined in the context of its foundational
principles, implementation strategies, and impact on institutional performance.

2. Kaizen in Higher Education

Kaizen emphasises incremental, ongoing changes involving all members of an
organisation. In higher education, Kaizen can enhance processes ranging from
curriculum development to student services. By fostering a culture of collabora-
tion and continuous learning, Kaizen enables institutions to identify inefficiencies
in academic and administrative workflows, implement small, consistent improve-
ments with minimal disruption, and engage faculty, staff, and students in the
improvement process.

Emiliani (2005) demonstrated how Kaizen was applied to improve the con-
tent of graduate business school courses by addressing improvement opportuni-
ties. This study detailed the practical steps to refine course materials and enhance
teaching delivery methods. Similarly, Doman (2011) showcased the successful
application of Kaizen in streamlining university administrative processes, par-
ticularly in reducing delays and improving resource allocation. The initiatives
described by Emiliani (2005) and Doman (2011) highlight how Kaizen’s prin-
ciples lead to measurable outcomes, including reduced wait times, enhanced
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student satisfaction, and optimised resource utilisation. These efforts collectively
illustrate the potential of Kaizen to create a culture of continuous improvement
in higher education settings. Hasan and Hossain (2018) focus on using Kaizen on
selected students to improve the quality of engineering students.

3. Lean in Higher Education

Lean focusses on eliminating waste — activities that do not add value to the cus-
tomer — while optimising processes to maximise efficiency. Originally, Lean ema-
nated from the total quality management (TQM) and just-in-time, which was
based on Ford’s practices (Cudney & Elrod, 2011). Taiichi Ohno studied Ford’s
practices and developed the Toyota Production System (Shah & Ward, 2007).
Originally derived from the Toyota Production System, Lean identifies eight
forms of waste, including overproduction, waiting, and defects (Kanigolla et al.,
2013). When applied to higher education, Lean principles enhance administra-
tive processes, improve student experiences, and foster a data-driven approach to
decision-making, enabling institutions to focus resources on high-value activities.
Many higher education institutions are now trying to implement new ways to
manage the ever-increasing costs and demand for continuous improvement by
providing distance education to students (Bandyopadhyay, 2014).

One of the first academics to apply Lean principles and practices to Higher
education was Emiliani (2004). The focus of the study was to design and deliver
a graduate business course using Lean principles. Based on the implementation
course based on Lean principles, it was seen that the teaching evaluation course
improved. Comm and Mathaisel (2005) found that many universities employed
Lean practices to ensure sustainability and reduce costs, often aligning these
practices with broader institutional goals. Their investigation revealed that higher
education institutions defined Lean thinking in terms of cost savings and opera-
tional efficiency. Similarly, Hines and Lethbridge (2008) identified opportunities
to eliminate waste and improve customer value within higher education institu-
tions. They emphasised the importance of engaging stakeholders in identifying
inefficiencies and implementing Lean solutions. In their study, Carvalho et al.
(2013) focussed on using Lean practices to improve engineering courses. This
project was part of Lean, a collaborative project between five companies and five
European universities, which developed Learning Academy, a collaborative pro-
ject between five companies and five European universities that developed a train-
ing programme for engineers.

Douglas et al. (2015) translated Lean’s eight wastes into the higher education
context, offering practical examples of how these wastes could be mitigated to
enhance efficiency and quality. Waterbury (2015) added to this by identifying
challenges faced by institutions wishing to implement Lean. Their work empha-
sised the need for reflective planning and strategic allocation of resources to
ensure the success of Lean initiatives. Together, these studies illustrate how Lean
methodologies can transform administrative and academic processes, leading to
improved outcomes for students and institutions.
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4. Six Sigma in Higher Education

Six Sigma is a data-driven methodology designed to reduce process variations
and defects, ultimately enhancing quality and consistency in organisational oper-
ations. Six Sigma has demonstrated significant potential in the higher education
sector, addressing challenges in teaching effectiveness, course and curriculum
development, and administrative efficiency. Kumi and Morrow (2006) highlighted
the practical application of Six Sigma at Newcastle University Library, where the
DMAIC framework was employed to identify inefficiencies in the book-issuing
process. The subsequent interventions significantly reduced errors and improved
the overall user experience. Similarly, Pryor et al. (2012) implemented Six Sigma to
streamline the curriculum approval process. Applying the methodology reduced
the process cycle time by 78.9%, leading to enhanced institutional efficiency and
performance.

The role of Six Sigma in bridging theoretical knowledge and practical appli-
cation in academia has also been emphasised. Weinstein and Castellano (2008)
demonstrated the integration of Six Sigma principles into Master of Business
Administration (MBA) curricula, enabling students to engage with real-world
process improvement projects. This approach reinforced theoretical learning
through practical exposure, fostering deeper understanding and skill develop-
ment. Yu and Ueng (2012) further expanded the application of Six Sigma in
higher education by employing the DMAIC model to develop a systematic feed-
back system for improving teaching quality. Their study underscored the value of
Six Sigma in promoting continuous improvement in pedagogical methods.

In recent years, research has expanded to validate the broader applicability of
Six Sigma in various academic contexts. Antony et al. (2012) reviewed the criti-
cal success factors and barriers to Six Sigma implementation in higher education
institutions, identifying its utility in minimising inefficiencies across administra-
tive and academic processes. Thomas et al. (2017) explored using Six Sigma to
optimise student admission and registration processes, resulting in reduced wait
times and improved student satisfaction. These studies demonstrate the growing
recognition of Six Sigma as a valuable tool for continuous improvement in higher
education.

Sunder and Mahalingam (2018) empirically investigated the applicability and
implementation of Six Sigma in higher education institutions. Using a five-phased
approach and a multiple case study method, the study examined the implementa-
tion of Six Sigma in two international university colleges. The research highlights
the practical challenges and benefits of Six Sigma in higher education institutions
(HEIs), emphasising the use of the Six Sigma toolkit, change management strate-
gies, and the involvement of student teams in project management. Davidson
et al. (2020) explored Six Sigma’s application in quality assurance frameworks
within higher education. Their research demonstrated how Six Sigma tools, such
as process mapping and control charts, ensure consistency in academic processes,
including examination systems and accreditation preparation.

These studies collectively highlight the versatility and effectiveness of Six
Sigma in higher education. By fostering a culture of continuous improvement and
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leveraging data-driven methodologies, institutions can streamline administrative
processes, enhance teaching quality, and adapt to the evolving needs of students
and stakeholders.

5. LSS in Higher Education

LSS integrates the efficiency-driven principles of Lean with the quality-focussed
methodologies of Six Sigma, forming a robust framework for continuous
improvement. In higher education, LSS offers a structured approach to address-
ing complex challenges, aligning institutional processes with strategic objectives,
and fostering collaborative problem-solving among cross-functional teams.

Antony et al. (2012) investigated the critical success factors and barriers to
implementing LSS in higher education institutions, emphasising the pivotal roles
of leadership commitment and stakeholder engagement. They identified essential
tools such as process mapping, cause-and-effect analysis, and rapid improvement
workshops as instrumental in driving successful change. Kanakana et al. (2015)
demonstrated the effectiveness of LSS in reducing costs and enhancing quality
within South African universities. Their framework addressed the costs associ-
ated with poor quality, including internal and external failure costs, and proposed
improvements such as staff quality assessments and modifications in lecturing
styles.

Sunder (2016) presented a case study on implementing LSS in university
library processes, highlighting significant efficiency gains. The study underscored
the adaptability and impact across diverse institutional functions, enabling higher
education institutions to achieve substantial and sustainable improvements in
performance and stakeholder satisfaction. Hess and Benjamin (2015) identified
areas where LSS could enhance institutional functions, including curriculum
delivery, admissions, and research.

Recent studies have further explored LSS applications in higher education.
From an international perspective, Kokkinou and van Kollenburg (2023) identi-
fied critical success factors for Lean implementation in higher education institu-
tions, highlighting the importance of employee empowerment, sharing success
stories, and training. Their findings suggest that LSS methodologies can be
effectively applied to streamline operations and improve service quality in various
academic and administrative domains.

Yadav et al. (2024) explored barriers to implementing Green LSS in higher
education institutions. They proposed strategies to mitigate these challenges,
emphasising the significance of organisational culture and continuous assess-
ment. These examples illustrate the versatility and efficacy of LSS in addressing
multifaceted challenges within higher education, fostering a culture of quality
and continuous improvement.

6. TOC in Higher Education

The Theory of Constraints (TOC), conceptualised by Eliyahu M. Goldratt, pro-
vides a strategic approach for identifying and addressing bottlenecks that hinder
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an organisation’s ability to achieve its objectives. In higher education, TOC is a
robust framework for improving operational efficiency, streamlining institutional
processes, and aligning resources with strategic goals.

Pacheco Lacerda et al. (2010) investigated the application of TOC in higher
education service operations, integrating process engineering and TOC thinking
processes. Their study pinpointed bottlenecks in administrative workflows and
recommended targeted solutions that significantly enhanced operational effi-
ciency. Similarly, Kumaran et al. (2015) demonstrated the effectiveness of TOC
in postgraduate research programmes, illustrating how addressing resource con-
straints and prioritising critical projects led to improved programme outcomes,
reduced delays, and optimised resource utilisation.

Willson (2018) explored the impact of systemic managerial constraints on the
information behaviour of early career academics in the humanities and social
sciences. By applying TOC principles, the study provided actionable strategies
to mitigate these challenges, ultimately enhancing academic productivity. These
studies underscore the growing recognition of TOC as an effective framework
for addressing challenges in higher education. By systematically identifying and
addressing constraints, higher education institutions can optimise their opera-
tions, improve academic and administrative outcomes, and enhance the overall
student experience.

7. Agile

Some researchers have considered integrating agile methods into different forms
of teaching. Various adaptations have been made based on the Agile manifesto
for educational institutions (Krehbiel et al., 2017; Madhuri & Prakash, 2018). As
Otero et al. (2020) discussed, many use agile tools such as Scrum and educational
programming in teaching. Salza et al. (2019) highlight that agile methods are used
in the higher education sector for projects, lab classes, and courses.

8. Conclusion

Adopting OPEX methodologies such as Kaizen, Lean, Six Sigma, and LSS in
higher education represents a transformative opportunity for institutions to
enhance their operational effectiveness, academic quality, and overall value deliv-
ery. These methodologies enable higher education institutions to adapt to evolv-
ing challenges, including rising costs, increasing demands for efficiency, and the
need to meet diverse stakeholder expectations.

Kaizen provides a foundation for continuous improvement, fostering a culture
where incremental changes yield substantial long-term benefits. Lean methodolo-
gies emphasise waste reduction and process optimisation, enabling institutions to
reallocate resources effectively and focus on activities that create maximum value
for students and staff. Six Sigma contributes a rigorous, data-driven approach
to reducing variation and improving process quality, ensuring consistency and
reliability in institutional operations. Finally, LSS integrates these principles into
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a comprehensive framework, addressing complex challenges and aligning institu-
tional efforts with strategic goals.

By integrating these methodologies, institutions can achieve measurable
improvements in administrative efficiency, academic delivery, and student sat-
isfaction. For example, implementing LSS has demonstrated reductions in cur-
riculum approval times, teaching quality enhancements, and library service
optimisations. The systematic application of these approaches supports not only
immediate improvements but also the development of sustainable practices that
drive long-term success.

As higher education continues to evolve in response to technological advance-
ments, globalisation, and sustainability concerns, OPEX methodologies will
play an increasingly critical role. Institutions that embrace these practices will
be better positioned to innovate, adapt, and thrive in a competitive and dynamic
educational landscape. The future of higher education will depend on the ability
of institutions to implement these methodologies effectively, leveraging their full
potential to create value and enhance the quality of education for all stakeholders.
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