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 Lean Academics: Lean Implementation On 
Campus 

 
 Acim Heri Iswanto 

 
Abstract: This paper is to analyse literature on the implementation of lean in higher education. Analysis was carried out to find out research trends and 
gaps, theoretical pillars, and topics commonly used in studies in this field. This study examined the trend of this topic over time so it can see the 
academic evolution of the implementation of lean in Higher Education. To obtain high quality articles, a systematic search process was carried out using 
the Emerald database. The results of the above studies are as follows: (1) Digitalization was viewed as an effort to improve management of learning 
resources quality in higher education. Although this activity was not explicitly a lean implementation, but discussed it from lean perspective. (2) 
Preparedness factors or success factors are a prerequisite for good lean implementation. (3) Faculty involvement was one of lean success factors. (4) 
Academic leadership in relation to lean implementation. (5) Conceptual study evaluated various fields in higher education that could be areas of LSS 
implementation. (6) Well implemented  lean  in  higher  education  could  reduce  waste,  increase  operational efficiency, and encourage organisational 
sustainability. (7) Study on lean implementation in a number of courses in business schools found that lean increased student satisfaction because it 
provided clearer expectations, reduced ambiguity related to lectures and assignments, standard assignment formats, facilitated individual and team 
assignments, and  improved  student  time  management  in  and  outside  the  classroom.  (8)  Lean curriculum that appropriate for universities. 
 
Index Terms: lean, academic, education, quality 

——————————      —————————— 

 

1. INTRODUCTION 
Lean is a method optimizing the flow of products and services 
through the whole flow of values, rather than merely optimizing 
assets, technology, and departments separately [1]. In this 
way, lean is able to eliminate various types of waste existing in 
the organization and create organizations that work efficiently. 
Lean methodology has spread widely from just a methodology 
in manufacturing to a methodology to improve quality in 
various sectors, from the service sector to the public sector. 
Organizations from various fields that wish to improve in 
quality, efficiency, and service to consumers start 
implementing lean [2]. One of institutions that also seeks to 
implement lean at operational, administrative, and strategic 
level is Higher Institutions [3]. Lean is expected to increase 
competitiveness of higher education, especially at the present 
day where higher education are competing each other for 
students, research funds, industry partners, academicians, 
prestige, and so on. Furthermore, lean can be beneficial for 
higher education to reduce costs while increasing staff and 
teachers morale [4]. This is especially true for many higher 
education that implement varieties of strategy which some 
have negative impacts on unexpected aspects, especially 
aspect of human resources [5]. The scientific literature on the 
application of lean in higher education began to develop at the 
beginning of the 21st century, especially since the study by 
Emiliani (2004) on the development of lean implementation in 
a postgraduate business course at a university. In practice, 
meanwhile, lean has been implemented at least in the early 
2000s and even before in the United States [6],[7]. There are a 
number of studies providing evidence that the implementation 
of lean in higher education can have a positive effect on this 
sector [8],[9],[2],[10]. In general, however, lean implementation 
in higher education is still at an early stage and has not 
achieved all potential of lean literature in general [10]. This  
 

 

paper is to analyze literature on the implementation of lean in 
higher education. Analysis was carried out to find out research 
trends and gaps, theoretical pillars, and topics commonly used 
in studies in this field. This study examined the trend of this 
topic over time so it can see the academic evolution of the 
implementation of lean in Higher Education. The tool used for 
analysis was bibliometric method. 
 

2 METHOD 
To obtain high quality articles, a systematic search process 
was carried out using the Emerald database. Emerald was 
chosen because it contains a portfolio of nearly 300 journals 
and has been around since 1967 [11]. Most of existing journals 
were leading journals in their fields so keywords search in this 
database was likely to produce high quality research articles. 
The keywords used were ―lean‖ and ―higher education‖. 
Keywords were searched throughout the text body. It was 
obtained a total of 766 articles from using those keywords. The 
titles of all articles/chapters were then examined to find 
relevance to lean in higher education. Following the filtering 
process, 31 articles were found relevant to lean 
implementation in higher education. 
 

3 ANALYSIS 
Table 1 shows journals that become the main references for 
research and articles discussing lean implementation in 
universities. Two journals lead with the number of articles far 
exceeding the others, namely the International Journal of 
Quality and Reliability Management (IJQRM) and the 
International Journal of Productivity and Performance 
Management (IJPPM). In particular, International Journal of 
Quality and Reliability Management issued a special edition of 
lean implementation in university on the 9th issue of volume 
32 in 2015. This issue contribute six articles in this journal. In 
2017, it is the International Journal of Productivity and 
Performance Management issue a special edition, namely 
volume 66 Issue 5. 

 
Specific journals’ contribution in the field of Lean Six Sigma 
(International Journal of Lean Six Sigma) is as much as the 
contribution of specific journals in the field of quality 
improvement in university (Quality Assurance in Education) 
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that contribute five articles, respectively. There is also a single 
contribution from European Journal of Training and 
Development and International Journal of Sustainability in 
Higher Education. 
 

Table 1. List of Journals Containing Articles of Lean 
Implementation in Higher Education 

Journals Number of Article 

International Journal of Quality and Reliability 
Management (IJQRM) 

10 

International Journal of Productivity and Performance 
Management (IJPPM) 

9 

International Journal of Lean Six Sigma (IJLSS) 5 

Quality Assurance in Education (QAE) 5 

European Journal of Training and 
Development (EJTD) 

1 

International Journal of Sustainability in Higher 
Education (IJSHE) 

1 

 
There are 18 articles discussing lean separately while 13 other 
articles discussing Lean Six Sigma (LSS), a combination of 
lean and other quality improvement methodologies, Six Sigma. 
As seen in Figure 1, LSS articles are much newer than the 
lean ones. An article discussing the application of lean in 
higher education had existed since 2004 while articles 
discussing the application of LSS in universities had only 
emerged in 2012. Interestingly, IJLSS does not only focus on 
LSS, but also lean, with a relatively balanced portion (lean 3 
and LSS 2). Almost all other journals also treat Lean and LSS 
equally. IJQRM contain 4 lean and 6 LSS while IJPPM contain 
4 Lean and 5 LSS. The only journal exclusively discussing 
lean is QAE. 
 

 
 
Figure 1. Distribution of Articles Discussing Lean and LSS 
 
Table 2 shows the distribution of articles based on the type of 
article. In general, the articles are in the form of research 
papers and case studies. There is only one article providing an 
overview, while conceptual papers, perspectives, and literature 
reviews contributed 2 articles, respectively. Interestingly, when 
compared to the methodology discussed, Lean is more 
commonly used as a research methodology. Out of the 13 
research papers, 11 of which are lean and there are only two 
examining LSS implementation. On the contrary, LSS is 
discussed more theoretically. Out of two conceptual papers, all 
discuss LSS conceptually. In terms of case studies and 
literature reviews, however, lean and LSS are equally 
balanced. 

 
Table 2. Types of Articles and Methodology Discussed 

Article Type Lean LSS Total 

Conceptual Papers 0 2 2 

Research Paper 11 2 13 

Non-Article 1 2 3 

Case study 4 4 8 

Viewpoint 0 2 2 

Literature Review 1 1 2 

General review 1 0 1 

 
Seven countries were involved in the overall study. The United 
States of America dominated with 14 articles, followed by the 
United Kingdom with 10 articles. Countries with a single 
contribution included South Africa, Saudi Arabia, Brazil and 
Singapore. There were also three articles from India. 
 
 

Table 3. Country and Type of Article 
Country Article Article Type 

South Africa 1 Research Paper 

Saudi Arabia 1 Case study 

United States 
of America 

14 
Overview, Literature Review, Case Studies, 
Research Papers, Non-Articles, Conceptual 

Papers 

Brazil 1 Research Paper 

India 3 
Research Papers, Case Studies, Conceptual 

Papers 

English 10 
Literature, Non-article Reviews, Viewpoints, 

case studies, research papers 

Singapore 1 Research Paper 

 
There were many limitations expressed by researchers 
regarding the articles they compiled. Researchers in South 
Africa acknowledged that their research was carried out in the 
ongoing lean implementation process so the final 
implementation results would not necessarily have a positive 
impact [12]. Researchers in India also claimed that their 
research still existed in the early stages of lean implementation 
[13]. Meanwhile, various other studies recognized weaknesses 
in the number of study samples. Singapore researchers stated 
that their research was still an exploratory stage so it could not 
be generalized [14]. In their studies, other researchers said 
that their sample was very small or only involved one 
[15],[16],[14], two [12], or several higher education [17],[18], 
[19],[20],[21],[22],[23]. Researchers conducting conceptual 
studies stated that the results of their studies were still very 
theoretical and therefore empirical testing is required [24], 
[25],[26],[27],[28]. It was mentioned in one study that the study 
was conducted based on previous studies which were very 
limited [29]. The average research articles studied were 
quoted by 23 other research articles. It is natural that older 
studies were cited in many other articles. The oldest article, 
Emiliani was cited in 118 studies. However, there were only 
three studies cited more than a hundred articles afterwards [8]. 
Besides Emiliani [8], another study with more than 100 
citations was the study of Antony et al [25] with 111 citers and 
a study by Comm and Mathaisel [19] with 134 citers. A study 
by Antony et al. [25] was very contributive because it was 
published in 2012 but in six years it had been quoted by 111 
citers when compared to a study by Emiliani [8] which was 
relatively comparable, with 118 citers, but it was published 
eight years earlier. On a yearly average, article by Emiliani [8] 
was cited in eight articles per year, lower than Antony et al. 
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[25] which was cited in 16 articles per year. In fact, the article 
by Antony et al. [25] was an article with the highest number of 
citations per year compared to other articles. This could partly 
be due to articles by Antony et al. [25] being conceptual so it 
could be part of theoretical foundation. Article by Comm and 
Mathaisel [18] was also classified as contributive with 10 citers 
per year. Although Comm and Mathaisel [18] stated that the 
scope of the study was still narrow, this article used a sample 
of 18 higher education, far more than other studies. Please 
note that the article by Comm and Mathaisel [19]  was actually 
a duplicate with very minimum words variation of a study by 
Comm and Mathaisel [18]. Several new studies present in 
2018 were not cited [15],[28],[31]. However, there were some 
old studies that were not cited as well [10],[32],[20],[33]. Article 
by Anthony and Antony (2016) was only cited once even 
though it was almost two years old. Although it was carried out 
only in one higher education institution, the study by Svensson 
et al. [19] was quoted 29 times. Regarding keywords, it was 
assumed that ―higher education‖ was the most common 
keyword used in 18 of 31 studies (58%). Other general 
keywords included Lean Six Sigma (10; 32%), lean (7; 23%), 
and continuous improvement (5; 16%). There were 51 unique 
keywords. Some of these keywords were actually common in 
lean research (lean added value, waste, thinking), educational 
research (public, university, business school sectors) or 
general studies (readiness, MSMEs, surveys factors). 
However, there were also typical keywords such as Shainin 
KVST, simulations, and Taguchi methods). Figure 2 shows a 
cloud of keywords from all 31 studies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Keywords Cloud of the Study (created with a 
program by Davies, 2018) 

 
Keywords diversity is derived from various studies 
investigating various aspects. The most popular types of study 
were studies of lean strategy evaluation (10 studies), lean 
implementation on teaching (three studies), lean teaching for 
students (six studies), and studies about preparedness factors 
(three studies). Single study involved digitalization research, 
faculty involvement, and research review. There were also two 
studies discussing leadership, concepts of lean, and lean 
sustainability practices. The results of the above studies are as 
follows: 
 
2.1 Digitalization 
Digitalization was viewed as an effort to improve management 
of learning resources quality in higher education. This study 
was conducted in Singapore [14]. Although this activity was 
not explicitly a lean implementation, Tay and Low discussed it 
from lean perspective. They found that this action contained 

lean principles. Moreover, they also found a number of factors 
affecting the success of digitalization. The identified factors 
included shared vision, top management support and 
leadership, timely information sharing, and management of 
relationships with stakeholders in transformation process. 
 
2.2 Preparedness factors 
Preparedness factors or success factors are a prerequisite for 
good lean implementation. Study by Tay and Low above can 
also be seen as a study of preparedness factors [14]. In 
addition to these studies, there were three other studies on 
lean implementation explicitly. A study by Tony, Krishan, 
Cullen, & Kumar identified challenges, constraints, success 
factors, and tools/techniques of LSS implementation in higher 
education all at once [25]. This study was followed up by 
Antony who identified lean implementation preparedness 
factors in higher education [24]. However, Antony 
distinguished between preparedness factors and success 
factors [24]. The preparedness factors have to exist prior to 
lean implementation while success factors are prepared when 
the senior management team has decided to invest in lean 
implementation. Balzer, Brodke, & Kizhakethalackal also 
examined success factors by highlighting techniques, 
leadership awareness, understanding, and support for lean 
implementation [34]. 

 
2.3 Faculty involvement 
Faculty involvement was one of lean success factors. There 
was one article specifically highlighting this issue [30]. This 
article was only a theoretical point of view. Emiliani identified 
that leadership in universities tend to lack in respect for lean 
implementation which was considered to be part of industrial 
practice which was irrelevant to higher education [30]. 
However, Emiliani showed that lean was relevant for higher 
education and to be accepted by higher education, studies on 
lean implementation in higher education must be carried out 
with a high scientific level as to be accepted in an academic 
mindset [30]. 

 
2.4. Research review 
Antony gave an editor introduction in the special edition of 
IJQRM concerning lean implementation in higher education 
[23]. This article reemphasized that scholars remained 
unwilling to implement lean because it was considered as 
suitable for manufacturing companies only. Antony 
emphasized that the characteristics of higher education were 
actually the same as manufacturing companies [23]. These 
characteristics included: facing intense competition, limited 
budgets, government budget cuts, and students use 
consumers approach to learning. For these reasons, Antony 
stated that lean could be applied in higher education [23]. 
Antony added by discussing articles of lean implementation 
studies in higher education one by one in the special edition of 
the IJQRM [23]. 

 
 
2.5 Leadership 
Two articles discussed academic leadership in relation to lean 
implementation. Study by Anthony & Antony investigating 
previous studies regarding academic leadership and lean 
implementation using the experimental design method of 
Taguchi Orthogonal Array [29]. This study provides a tool for 
systematic literature review. Using keywords ―kepemimpinan 
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akademis‖ (academic leadership) and ―lean‖, not one study 
was found. However, 19 studies were obtained when 
―kepemimpinan akademis‖ (academic leadership) was 
replaced with ―universitas‖ (university). When the keywords 
―kepemimpinan‖ (leadership) and ―lean‖ were used, more than 
1,000 articles were found. A truly focused study on leadership 
was carried out by Lu et al. [27].This study formulated the LSS 
leadership framework for LSS leadership studies in higher 
education. 

 
2.6 Conceptual 
Conceptual study by Hess & Benjamin evaluated various fields 
in higher education that could be areas of LSS implementation 
[26]. Based on the findings, suitable fields were the 
implementation of curriculum, business services and support, 
management of student admission and placement, and 
research. Study by Sunder addressed the attributes of higher 
education that could be targeted for LSS implementation as 
well [28]. Moreover, this study also described the basic 
attributes of higher education that could be the target of LSS 
and the benefits LSS can provide for higher education. 

 
2.7 Lean sustainability practices 
Two studies by Comm & Mathaisel highlighted the 
sustainability aspects of lean implementation [18],[19]. They 
found that well implemented lean in higher education could 
reduce waste, increase operational efficiency, and encourage 
organizational sustainability. These results were based on 
interviews with 18 universities that have implemented lean in 
the northeastern United States. 

 
2.8 Lean implementation on learning 
It is necessary to distinguish between studies that show the 
effectiveness of learning carried out using lean and learning to 
teach lean. There were two studies discussing subjects that 
are taught using lean. The oldest study of Emiliani pointed to 
this aspect [8]. Results of study on lean implementation in a 
number of courses in business schools found that lean 
increased student satisfaction because it provided clearer 
expectations, reduced ambiguity related to lectures and 
assignments, standard assignment formats, facilitated 
individual and team assignments, and improved student time 
management in and outside the classroom. Another study by 
Thomas et al. implemented lean for curriculum development 
[10]. The lean technique used was KVST (Key Variable Search 
Technique) Shainin. The implementation of this technique 
allowed the team to prioritize key variables in the order of 
importance and allowed implementation of other lean tools to 
develop a good curriculum. Booker & Tucker used lean criteria 
to arrange well-delivered learning for students who take online 
classes [17]. 

 
2.9 Lean learning 

There were more studies on lean learning. These studies 
examined various aspects related to how lean could be 
advised in higher education. Studies on lean learning included 
studies by [12],[20],[35],[36],[37],[31]. Study by Flumerfelt et al. 
reviewed which lean curriculum that appropriate for 
universities [36]. They found that the most desirable topics 
were thinking about continuous lean improvement and 
management of lean projects. The most desirable method was 
project-based method which aimed at mastering materials and 
improving organizational outcome and sustainability. Shokri 

and Nabhani compiled LSS learning modules which aimed at 
increasing students’ ability to get a job after graduating or 
building their own successful businesses [37]. In this module, 
there were many things to improve knowledge and skills in 
problem solving. A study by Deif designed the game as a lean 
learning method and tested it on students [20]. A study by 
Tortorella and Cauchik-Miguel implemented problem-based 
learning to teach lean concepts [31]. This method was 
considered exemplary as it enhanced students learning 
experience by improving problem solving skill of the students. 
Even so, it was said that problem-based learning needed to be 
supplemented by traditional learning methods to meet the 
cognitive needs of students. A study by Van der Merwe used a 
simulated learning environment method to improve the 
effectiveness of learning lean concepts [12]. Students’ 
understanding of lean concepts increased compared to those 
who used conventional methods. The latest study by Doman 
investigated integration of lean implementation in learning and 
lean learning [35]. In this case, Doman explained lean to 
students, followed by an evaluation of how students 
implemented lean in administrative processes [35]. They found 
that lean learning could be performed quickly and significant 
results could be obtained as well if it is implemented directly to 
the university administration process. 

 
2.10 Evaluation of lean strategies 
Studies evaluating lean strategies in higher education were the 
most widely found study course in literature. There were 10 
studies investigating this problem. Not to mention if we looked 
at the study by Comm and Mathaisel that used 18 higher 
education as sample [18]. Studies investigating the evaluation 
of this lean strategy included studies by 
[33],[15],[38];[21];[32],[13],[28],[16],[22],[39]. A study by Antony 
et al. identified lean implementation in a higher education was 
lack of support and commitment [15]. Lean implementation 
was also carried out with insufficient knowledge of the benefits 
for higher education and knowledge of tools suitable for 
existing problems. Although many projects were carried out, 
there were no specific projects specifically aimed at improving 
competencies of the higher education, namely academic 
processes such as learning. The project was only carried out 
on the aspects of finance, administration, HR, information 
technology, and library services. A study by Balzer et al. 
indicated that lean could be applied to academic processes at 
both departmental and overall levels [34]. Even so, strategic 
planning was required because some of the impact was only 
felt in the long run. A study by Douglas et al. provided various 
examples of waste in higher education [21]. A number of lean 
tools were proposed to eliminate various forms of waste. A 
study by LeMahieu et al. only provided a general description of 
lean implementation in higher education [32]. Narayanamurthy 
et al. implemented lean to the class of choice in a higher 
education in India [13]. The implementation could reduce the 
amount of absenteeism dramatically after the lean was 
implemented. Sunder also investigated lean implementation in 
India [40]. However the study by Sunder only identified key 
attributes in higher education that could be the targets lean on 
library system in universities [40]. Thomas et al. reviewed the 
implementation of lean in various higher education in the UK 
[23]. They concluded that lean was only sustained by a 
consultancy mentality and in the basis of tools. It had not 
become a part of the existing higher education. This was seen 
as the reason why lean implementation in higher education in 
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the UK was slower in delivering results than it should. A study 
by Waterbury was conducted on seven universities that 
implemented lean [39]. This study identified organizational and 
personal elements and the objectives of critical questions 
needed to be answered before implementing lean in higher 
education. A study by Svensson et al. was conducted on the 
implementation of LSS at King Abdullah University of Science 
and Technology, Saudi Arabia [16]. However, as the program 
was still running, Svensson et al. only reported the progress of 
the program, specifically the results of the training that had 
been carried out [16]. On the other hand, Antony (2017) 
summarized the development of Lean and LSS in higher 
education from an academic perspective. 
 

4 DISCUSSION 
The results above indicate that literature in the field of lean 
implementation in higher education is still early. The first study 
was actually carried out in 2004 [8]. However, there had been 
a long hiatus in similar since 2005. Articles about lean 
implementation in higher education resurfaced in 2011, six 
years after the latest study [9]. In 2013, researchers held an 
International Conference on Lean Six Sigma for Higher 
Education to encourage wider academic communities to 
participate in study in this field [33]. As a result of this 
conference, a special edition journal highlighting the 
implementation of lean in universities emerged in 2015, 
although it only contained six articles. Antony explained that 
the existence of conferences and special edition journal 
publishing had triggered the scientific community to conduct 
more studies on the implementation of lean in higher 
education [33]. The result of this second run was the 
publication of a special edition journal on lean implementation 
in higher education in 2017 by IJQRM. There certainly are 
many other lean implementation studies in higher education in 
other journals outside Emerald. Even so, the description from 
Emerald above indicates that the overall studies on lean 
implementation in higher education were still not sufficiently 
developed but it has begun to gain momentum. As a result, 
further studies on the implementation of lean implementation 
in higher education are still required to add academic literature 
on this field. Furthermore, LSS rather than lean emerged in 
2012. LSS is an effort to complement lean by adding methods 
and tools that are more quantitative and very effective, rather 
than efficient. In line with these developments, there have also 
been developments in the conceptual field to integrate LSS in 
higher education. However, with only two conceptual studies, 
conceptual research opportunities related to lean 
implementation in higher education are also very open. 
Another thing that needs to be highlighted is the lack of 
contributions from education sector to lean implementation in 
higher education. Of the overall studies, there were only two 
studies by researchers with educational backgrounds [39], 
[32]. The rest were researchers from the field of business 
management and technology management. This can be one of 
weaknesses due to education paradigm that tends to be more 
social, rather than instrumental as in the field of management 
and technology. This can prevent adoption of lean in higher 
education, especially in education aspect. Therefore, there 
needs to be contributions from researchers in the field of 
education to examine lean implementation issues in higher 
education. 

 

5 CONCLUSION 
Studies gap in the field of lean implementation in higher 
education is still very wide. Empirical studies in this field is still 
very few, let alone conceptual studies. Moreover, the 
contribution of researchers in the field of education is still 
highly required, as are the implementation studies conducted 
in developing countries. The opened scope can highlight the 
issue of lean implementation in improving the quality of 
learning and study in higher education, academic leadership, 
and as far as is relevant in the Indonesian context, is the 
implementation of lean for community service programs. 
Studies with a more rigorous design, by using social science 
approach or quantitative approach with large samples, for 
instance, can also be conducted if possible. This should be 
aligned with efforts to increase awareness of higher education 
committee on the feasibility of lean not only for administrative 
aspects, but also for teaching and tri dharma aspects of higher 
education in general. 
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