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ABSTRACT 

The economy, culture, and social development of countries in the 21st century 

are directly related to the quality of education. For education to have expected 

quality and deliver the desired values to their client, many educational 

institutions are applying Lean management.  Therefore, the paper aimed to 

explore the Lean implementation in education through a systematic review of 

papers from the past five years, in English and the Scopus and Web of Science 

databases. The methodology was developed using the PRISMA protocol and 

has been according to the type of approach, place of analysis, tools, facilitators, 

barriers, positive results, negative results, and the tendency of future work. The 

main results found were that 69.57% of the papers are analytical, LSS is the 

most discussed tool, the reduction is the main facilitator, the lack of Lean 

knowledge is the main barrier, and the attendance to the student obtained the 

best positive result. 
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1. INTRODUCTION 

The economic, cultural, and social development of countries in the 21st century is 

directly related to the quality of education offered by their educational institutions (Brinia et 

al., 2017). Because of this, educational institutions are researching who their most important 

customer is, what improvements need to be made and how these improvements will be 

implemented to enable assertive changes in their administrative and educational areas to add 

value to their product (Santos, 2001; Emilian, 2005; Lemahieu, Nordstrum & Greco, 2017). 

According to Suárez-Barraza et al. (2012), the Lean implementation in education started to be 

discussed in 1993 in a forum focused on educational quality in Europe. However, the first 

applied paper was published by the author Van Der (1995) two years after this forum, and 

addressed the use of Lean management in improving communication between the sectors of 

the Higher Education Institution (HEI).  

Based on the practices of the Toyota Production System, Lean Management seeks to 

eliminate waste in the process and thus improve it (Persoon, Zaleski & Frerichs, 2006; 

Shokri, 2017), being adaptable to the needs of each environment and can be applied through 

different tools (Koskela et al., 2019). Lean management, also known as Lean thinking, needs 

well-defined goals to add value to the product.  The main benefits found in the area of 

education were improvements in the evaluation system of grades (Nallusamya, 2018), 

reduction of paper waste in the photocopying and food sector in the cafeteria (Sunder & 

Antony, 2018), and identification of who is the most relevant customer and what are the 

values identified by them (Petrusch, Roehe & Luchese, 2019).  

Balzer et al. (2016) carried out a literature review to map the main contributions of 

Lean implementation in HEIs and proposed a direction for future work. Vukadinovic, Djapan 

and Macuzic (2017) analyzed the Lean tools and principles adopted in the engineering 

education system. Cudney et al. (2018) addressed the difference between Lean, six sigma, 

and Lean six sigma (LSS) according to the implementation and the resulting impacts in an 

HEI. Despite the literature reviews carried out, no work was found covering all levels of 

education (from early childhood education to higher education), neither about the difficulties 

encountered in the implementation, nor about the negative results, nor about the trends of 

future work and whether the approach used was conceptual or analytical. 

This paper aimed to explore the Lean implementation in education through a 

systematic review of papers from the last five years (January 2016 to September 2020), 
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written in the English language and present in the Scopus and Web of Science (WoS) 

databases. 

The next sections of the paper were organized in research methodology in section 2, 

followed by the results of the analysis in section 4 and in section 5, the final considerations, 

limitations and future work. 

2. RESEARCH METHODOLOGY  

The systematic review is a transparent and rigorous methodology that defines 

exclusion and inclusion criteria to answer research questions, which makes the process 

replicable and less prone to biased or selective reports such as traditional narrative reviews 

(Andrews, 2005; Dixon-Woods et al., 2006; Torgerson, 2006). The proposed review of the 

literature was carried out according to the Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis Protocol (PRISMA) and covered the stages of identification, selection, 

eligibility, and inclusion (Moher et al., 2009; Santos et al., 2020).  

In the identification stage, a search for relevant papers that had been published in the 

last five years at least (January 2016 to September 2020) was carried out by us, taking into 

account the WoS and Scopus databases. WoS for allowing access to more than 12,000 

journals (Costa et al., 2017) and being considered an authority in the scientific literature 

(Yan, Liao & Chen, 2018) and Scopus for being the largest bibliometric database (Filser. 

Silva & Oliveira, 2017; Silva & Oliveira, 2017), both considered as the most relevant 

standard citation bases (Cisneros et al., 2018; Mongeon & Paul-Hus, 2016; Tunger & 

Eulerich, 2018).  

Only works found in academic journals (paper or review) and written in the English 

language were selected in our search. The first selection criterion adopted by us was to allow 

accessibility and scientific relevance in the research carried out (Leiras et al., 2014). In 

addition to this, English is the universal language and one of the most used criteria in the 

selection of documents in literature reviews (Costa & Godinho Filho, 2016; D'andreamatteo 

et al., 2015; Filser. Silva & Oliveira, 2017; Hallam & Contreras, 2018; Soliman & Sauron, 

2017).  

In adjusting the search filter of the WoS and Scopus databases, the combination of 

keywords and BooLean operators used was defined in such a way as to result in the most 

comprehensive possible number of relevant documents. The Boolean operator OR was used 

in our search to unite several keywords, which are used by different authors in their work to 
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indicate the same thing. The Boolean AND operator made it possible for us to intersect 

complimentary terms.  

And so it allowed excluding from our search results papers that were not adherent to 

the theme or the objects of study. The use of quotation marks made it possible to find the 

terms exactly as they were defined, and the symbol star (*) made it possible to count any term 

that prefixed with the keyword that precedes it. Table 1 shows the terms used in each search 

strategy and the number of papers identified in each database. In this stage, a total of 714 

papers were identified in Scopus and 648 in WoS, with 580 duplicate papers. 

 
Table 1: Search strategies in the Scopus and WoS databases  

Strategies Search Terms Scopus WoS 
I (lean and education*) OR (“lean education”)  564 536 
II ("lean manufacturing") AND (education*)  24 21 
III ("toyota production system") AND (education*)  6 5 
IV ("lean thinking") AND (education*)  23 19 
V ("lean management") AND (education*)  18 9 
VI ("lean toll" OR "lean technique" OR "lean practice" OR "lean method" OR 

"lean approach") AND (education*)  
- 6 

VII ("lean services") AND (education*)  3 2 
VIII ("lean production") AND (education*)  29 15 
IX ("lean principles" OR "lean philosophy") AND (education*)  19 14 
X (“lean manufacturing”) AND (“educational activities” OR “education proce

ss” OR “smart education” OR “fild of education” OR “public education” 
OR “colleges” OR “academic” OR “higher education” OR 
“educations institutions”)  

29 21 

 Total 714 648 
 

A total of 782 papers proceeded to the selection stage to verify whether the themes 

addressed Lean implementation in educational institutions. After reading the title, summary, 

and keywords of this total, it was concluded that 742 papers dealt with the implementation of 

Lean in areas outside our scope, with 40 papers remaining.  

At the eligibility stage in PRISMA, all remaining papers were read in full. A total of 

18 papers were eliminated for addressing Lean as part of the content of a management 

discipline in an HEI, with only 22 papers remaining. Finally, a paper was added that 

addressed the systematic review of Lean applications in HEIs between the years 2000 to 2015 

(Balzer et al., 2016). This document did not appear in our search due to the time frame that 

started in January 2016. However, it was cited by some of the remaining papers. And due to 

its relevance, this paper was added in the inclusion phase. Therefore, 23 papers were selected 

after completing all stages of the PRISMA (Figure 1). 
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Figure 1: PRISMA Protocol 

A qualitative analysis was made of all 23 remaining papers, taking into account the 

type of approach (conceptual or analytical), the location where the survey was conducted, the 

tools used, the facilitators found, the barriers found, the positive and negative results shown, 

and the trends of future research. 

3. RESULTS AND DISCUSSION 

This section has been divided into subsections that will be presented below. 

3.1. The type of approach 

The kind of approaches used in the preparation of papers can be classified as 

conceptual or analytical (Natarajarathinam, Capar & Narayanan, 2009; Leiras et al., 2014; 

Santos et al., 2020). Conceptual studies include literature reviews, narrative or systematic, 

elaboration of new techniques, approaches, and frameworks. Analytical studies comprise the 

analysis of data collected through interviews, questionnaires, or mathematical simulations.  

It was observed that 69.57% of the papers between the years 2016 to 2020 are 

analytical. Sunder (2016) combined Kaizen and LSS to improve service in the library. 

Thomas et al. (2017) improved the educational curriculum through the Voice of the Customer 

(VOC) and LSS tools. Lemahieu, Nordstrum and Greco (2017) used the PDCA tool to teach 

4-year-old children to read. Antony et al. (2018) addressed the LSS training day at a UK HEI. 
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Sunder and Mahalingam (2018) used Belt certification to train employees at the educational 

institution where their research was conducted. Nallusamya (2018) applied LSS to make 

curricular changes to increase the approval rate in the disciplines.  

Li, Laux and Antony (2019) applied LSS in the administrative sector of an HEI. 

Haerizadeh and Sunder (2019) used LSS at the University of Iran to increase enrollment, 

decrease waiting time for student counseling, and measure student satisfaction levels. 

Furterer et al. (2019) combined tutoring time and student waiting time using the LSS tool. 

Tetthe (2019) implemented Lean leadership in the administrative sector of an HEI to improve 

resource management. Kazancoglu and Ozkan-Ozen (2019) used Fuzzy and DEMATEL to 

predict future intervention actions on the administrative sector of an HEI.  

Petrusch, Roehe and Luchese (2019) interviewed students in an HEI to understand 

what they consider as added value for the product. Magalhães et al. (2019) made use of 5S 

and Poka-Yoke tools to improve the visual organization of the screen and decrease the 

number of files stored on computers used in graduate school. Tilfarlioglu and Karaguguk 

(2019) needed to improve the students' performance in the English test, and for that, they 

applied the PDCA, 5S, and Kaizen tools.  

Petrusch and Vaccaro (2019) mapped the entire value stream of an HEI so that it was 

possible to reevaluate the curriculum previously used. And authors Zihad and El-Qasem 

(2020) interviewed students to increase the number of graduates in the job market in Jordan.  

Conceptual studies represent 30.43% of publications between the years 2016 to 2020. 

Balzer (2016) compiled several studies on the application of LSS in HEIs and identified 

research gaps on the topic. Vukadinovic, Djapan and Macuzic (2017) presented positive 

results on the relationship between Kaizen and Lean. Lu., Laux and Antony (2017) addressed 

Lean leadership and its application in the HEI administrative sector, and Cudney et al. (2018) 

showed how this implementation occurs. Sunder and Antony (2017) and Kucheryavenko et 

al. (2019) compared HEI and industry from the perspective of LSS and Sanahuja (2020) from 

the perspective of types of waste. 

3.2. Analysis Locations 

Of the 23 papers, 23.33% analyzed the HEI holistically from the educational to the 

administrative and financial environment, 26.09% addressed only the administrative sector, 

26.09% the classroom, and 13.04% the libraries, as can be seen in Figure 2. 
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Figure 2: Application locations 

Some authors have implemented it in more than one location, such as the authors 

Antony et al. (2019), who applied in the administrative sector, human resources, finances, 

and on IES campuses to identify the types of waste and train employees in these locations. 

Blazer et al. (2016) analyzed the classroom, the library, student support, and the 

administrative sector to understand the positive aspects of the implementation and what still 

needs to be done to improve studies in these places. Blazer et al. (2016) analyzed the 

classroom, the library, student support, and the administrative sector to understand the 

positive aspects of the implementation and what still needs to be done to improve the 

conditions of study in these places. Sunder and  Magahalingam (2018) implemented Lean in 

the library and computer lab to increase the number of users in these ambients by improving 

its services.  

Regarding the Lean application areas, a study showed improvements in educational 

institutions provided by the implementation of Lean tools in the areas of education and 

administration, from early childhood education to higher education (Tilfarlioglu & 

Karaguguk, 2019). An experience with the application of Lean tools in eighth grade English 

classes was reported in Lemahieu, Nordstrum and Greco (2017), and Sunder and Mahalingam 

(2018) showed research gaps in the areas of early childhood education through high school. 

3.3. Tools 

The most discussed tool in the papers was LSS, with 38.89% of the publications. This 

tool made it possible to map the processes of educational institutions through the DMAIC 

methodology (Define, Measure, Analyze, Improve and Control) (Sunder et al., 2018; 

Nallusamya et al., 2018; Li, Laux & Antony, 2019; Haerizadeh & Sunder, 2019; Futrerer et 

al., 2019; Lemahie et al., 2017; Cudney et al., 2018; Balzer et al., 2016). 
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Figure 3: Tools 

The VOC tool was in second place in the ranking with 13.89% and was used to 

identify who clients of the institutions were and what values needed to be delivered (Li, Laux 

& Antony, 2019; Sunder & Mahalingam, 2018; Cudney et al., 2018). In third place in the 

ranking, with 11.11%, the Kaizen tool was used to reduce the time to search for books in a 

library (Sunder, 2016). There were also reports that the Kaizen tool was also used to improve 

the proposed activities during an English class (Tilfarlioglu & Karaguguk, 2019), the 

performance of employees in the administrative, financial and educational sectors 

(Vukadinovic, Djapan & Macuzic, 2016). In third place, also with 11.11%, is the Belt 

certificate, which according to Sunder et al. (2017) and Cudney et al. (2018), the training has 

a great focus on solving problems, assisting in the construction of the LSS culture, and in the 

use of the tools necessary for its application.  

Lean tools were also associated with other management tools, such as the Project 

Charter and the Scope Statement. The set of management tools was used to define what waste 

would be eliminated, where the application would take place, who would be responsible, and 

which tools would be used for the LSS implementation (Li, Laux & Antony, 2019; Sunder & 

Mahalingam, 2018). The SWOT tool (Strengths, Weaknesses, Opportunities, and Threats) 

was approached together with 5S and Poka-Yoke to organize the desktop and folders of 

computers in the post-graduate administrative sector (Magalhães et al., 2019). Pareto 

Diagram and Fishbone Analysis were used to identify what was the waste and where the 

intervention would take place, being handled with the Belt, LSS, and VOC certificate (Balzer 

et al., 2016; Li, Laux & Antony, 2019; Nallusamya et al., 2018; Sunder & Mahakingam, 

2018; Sunder & Antony, 2018). 
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3.4. Facilitators 

According to Figure 4, the three principal facilitators are the management system with 

23.67%, the stakeholders (teachers, students, and other IES employees) with 23.33%, and the 

leadership team with 20%.  

Having good management was a relevant factor to have good results (Sunder & 

Antony, 2019). This allowed to have adequate responses to the requested demands (Tetteh, 

2019; Antony et al., 2018), to have an efficient feedback mechanism (Kazancoglo & Ozkan-

Ozen, 2019), having employees committed to the established goals (Petrusch, Roehe & 

Luchese, 2019), and is committed to the implementation of the tools used (Haerizadeh & 

Sunder, 2019; Li, Laux & Antony., 2019). 

 
Figure 4: Facilitators 

Several authors appointed the institution's collaborators and students as facilitators in 

the process of implementing management tools (Kucheryavenko et al., 2019; Sunder & 

Mahalingam, 2018; Zigham & El-Qasem, 2018; Petrusch, Roehe & Luchese, 2019; Petrusch 

& Vaccaro, 2019). Sunder (2016) argued that students were responsible for managing the 

Lean application project. Furterer et al. (2019) highlighted that implementation of Lean tools 

in the tutoring sector of an HEI was only possible because of the initiative taken by the 

graduate students of that institution.  

Leadership was seen as a facilitator due to the commitment and support offered during 

the implementation of management tools (Li, Laux & Antony, 2019; Lu, Laux & Antony, 

2017; Kazancoglo & Ozkan-Ozen, 2019; Vukadinovic, Djapan & Macuzic, 2017). Antony et 

al. (2018) and Cudney et al. (2018) emphasize the help in creating strategies for the better 

functioning of the Lean methodology and the monitoring of implementation as determinant 

characteristics of leadership.  
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Other facilitators were good communication in the work environment (Antony et al., 

2018; Petrusch, Roehe & Luchese, 2019) and cooperation between sectors in educational 

institutions (Kazancoglo & Ozkan-Ozen, 2019). The organizational culture provided by the 

Belt certification can also be considered as a facilitator (Kuvadinovic et al., 2017; Antony et 

al., 2018; Kazancoglo & Ozkan-Ozen, 2019). The dissemination of the fundamentals of Lean 

theory allowed everyone involved to understand the concepts, tools, and terminologies 

(Haerizadeh & Sunder, 2019; Balzer et al., 2016) and with the understanding that the 

implementation would be long-term (Haerizadeh & Sunder, 2019; Balzer et al., 2016). And, 

availability of the institution's use of IT (information technology) resources, which 

contributed to the development and implementation of managerial and organizational 

software (Vukadinovic, Djapan & Macuzic, 2017). 

3.5. Barriers 

The most cited barriers were Lean knowledge and poor management with 16.13% 

each, followed by the financial sector, work environment, and stakeholders (teachers, 

students, and other IES employees) with 12.90% each and in third place leadership and the 

process with 9.68% each, according to the ranking presented in Figure 5. 

 
Figure 5: Barriers 

 

The Lean knowledge barrier occurred because employees do not understand its 

methodology and use it only as a tool and not as an institutional culture (Vukadinovic, 

Djapan & Macuzic, 2017; Cudney et al., 2018; Balzer et al., 2016; Petrusch, Roehe & 

Luchese, 2019; Thomas et al., 2017).  

For Antony et al. (2018) and Cudney et al. (2018), the management sector was a 

barrier because it was unable to identify who was the principal customer or which processes 
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added value to the institution. The creation of unattainable performance goals based on the 

activities of employees, the lack of standardization of terms used in Lean implementation, 

poor management of people and resources, and the lack of monitoring changes in the process 

were other points that transformed the management sector into a barrier (Li, Laux & Antony., 

2019; Haerizadeh & Sunder, 2019; Tetteh, 2019; Cudney et al., 2018).  

Financial constraints, produced by budget cuts, made it impossible to acquire 

equipment, software, and training to assist in Lean application (Magalhães et al., 2019; 

Haerizadeh & Sunder, 2019; Vukadinovic, Djapan & Macuzic, 2017). According to 

Nallusamy (2018), budget cuts are directly related to unsuccessful implementations of Lean 

tools.  

Poor office infrastructure, lack of organization in educational spaces, and poor 

communication between sectors contributed to the work environment becoming a barrier to 

implementing Lean tools (Nallusamy, 2018; Li, Laux & Antony, 2019; Kucheryavenko et al., 

2019; Antony et al., 2018). The barriers found in the stakeholders were the conflict between 

employees and students (Vukadinovic, Djapan & Macuzic, 2017; Sunder; Mahalingam, 

2018). The lack of understanding about the need for implementation and the lack of support 

made leadership an obstacle (Balzer et al., 2016; Lu, Laux & Antony, 2017). The difficulties 

encountered in the process were implementations of Lean tools carried out quickly or made in 

many sectors at the same time (Petrusch, Roehe & Luchese, 2019; Sanahuja, 2020; 

Kucheryavenko et al., 2019). The poorly planned curriculum harmed students after subjects 

(Nallusamya, 2018; Haerizadeh & Sunder, 2019). And finally, the lack of organizational 

culture made it hard to implement Lean tools (Antony et al., 2018). 

3.6. Positive and Negative Results 

The main positive results pointed out by papers were student service with 31.37%, 

educational activities with 17.64%, and financial activities with 15.69%, as shown in Figure 

6.  
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Figure 6: positive results 

Identifying students as the institution's principal customers and mapping their needs 

has enabled responsible managers to improve services offered for them (Balzer et al., 2016). 

The values identified by students in the process were quick feedbacks, visible processes, 

personalized service, search for the solution of the problem, use of technology giving greater 

autonomy to the teacher, and improved communication between institution and student 

(Sunder & Mahalingam, 2018; Petrusch, Roehe & Luchese, 2019; Li, Laux & Antony, 2019; 

Sunder, 2016; Balzer et al., 2016; Sunder & Antony, 2018). LeMehieu et al. (2017) pointed 

out that if customers were not identified, the institution would have more expenses instead of 

reducing waste.  

Improvements in educational activities have been observed in children Beginning to 

read at the age of four in early childhood education in the United States (Lemahieu, 

Nordstrum & Greco, 2017), in improving the knowledge of grammar and reading in English 

for Indian students in the fundamental education (Tifarlioglu & Karaguguk, 2019) and in the 

elaboration of an integrated curriculum with the other IES courses and adaptable according to 

the demand of the job market in Jordan (Zighan & El-Qasem, 2020; Balzer et al., 2016; 

Antony et al., 2018).  

The financial sector was responsible for changes that resulted in the reduction of food 

waste in the cafeteria, in the standardization of gym maintenance (Sunder & Antony, 2018), 

in the reduction of paper consumption in the administrative sector (Vukadinovic, Djapan & 

Macuzic, 2017; Lu, Laux & Antony, 2017), in the elimination of 31 processes that did not 

add value in the administration of the Hei (Tetthe, 2019), and in the reduction of $ 5,000.00 

that was spent on sending checks to pay invoices (Antony et al., 2018).  
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Negative results were identified in only three papers. Sunder et al. (2018) pointed out 

excessive financial expenses with Belt certification and a lack of students' perception of 

process improvements after the Lean implementation. Le Mahieu et al. (2017) cite a case 

where it has been hard to identify who the principal customers of the educational institution 

were. Finally, Balzer et al. (2016) highlighted the increased workload for employees in the 

administrative sector due to the Lean implementation. 

3.7. Future Work 

In 52.17% of papers, authors cited what would be the next steps to be taken to 

continue their research. Table 2 contains the author's names and the papers' titles with the 

respective future works. 

Table 2: Future works 
Authors Titles Future works 
Sunder and Antony 
(2018) 

A conceptual Lean Six Sigma 
framework for quality excellence in 
higher education institutions 

Make a comparative analysis 
between the Lean implementation in 
HEIs and other areas of education 
and compare HEIs from different 
parts of the world. 

Sunder and 
Mahalingam (2018) 

An empirical investigation of 
implementing Lean Six Sigma in 
Higher Education Institutions 

Research the lean application in early 
childhood education, elementary and 
high school. 

Li, Laux and Antony 
(2019) 

How to use lean Six Sigma 
methodology to improve service 
process in higher education A case 
study 

Build theoretical support to support 
the application. 

Haerizadeh and Sunder 
(2019) 

Impacts of Lean Six Sigma on 
improving a higher education system: 
a case study 

Implementation in other HEIs. 

Magalhães et al. (2019) Improving processes in a 
postgraduate office of a university 
through lean office tools 

Implement in other areas of the 
institution besides the computer. 

Thomas et al. (2017) Implementing Lean Six Sigma into 
curriculum design and delivery – a 
case study in higher education 

Implementation in other HEIs. 

Kazancoglu and 
Ozkan-Ozen (2019) 

Lean in higher education A proposed 
model for lean transformation in a 
business school with MCDM 
application 

Broaden the search for waste 
disposal methods, investigate HEI 
waste in several countries, and 
include students and administrative 
staff to investigate waste. 

Sunder (2016) Lean Six Sigma in higher education 
institutions 

Research in more HEIs. 

Antony et al. (2018) 
 

Lean Six Sigma journey in a UK 
higher education institute: a case 
study 

Implement green belt and black belt 
certification 

Lu, Laux and Antony 
(2017) 

Lean Six Sigma leadership in higher 
education institutions 

Develop a systematic interview 
protocol based on a series of themes 
emerging from the systemic review 

Petrusch et al. (2019) 
 

They teach, but do they apply?: An 
exploratory survey about the use of 
Lean thinking in Brazilian higher 
education institutions 

Research on the lean implementation 
in Brazilian public HEIs and the 
distance learning modality. 
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Balzer et al. (2016) A review and perspective on Lean in 
higher education 

Assess the lean impact on employees 
and do experimental research. 

 
In 58.33% of papers, which presented future work, authors will reply to the studies in 

other educational institutions (Sunder & Antony, 2018; Haerizadeh & Sunder, 2019; 

Magalhães et al., 2019; Thomas et al., 2017; Antony et al., 2018; Kazancoglu & Ozkan-Ozen, 

2019). In 25.00% of papers, authors will compare HEIs from different countries or different 

areas of the same institution (Sunder & Antony, 2018; Sunder, 2016; Petrusch, Roehe & 

Luchese, 2019). In some papers, authors will investigate lean implementations in early 

childhood education, elementary, and high school to have a wider scope and knowledge on 

all levels (Sunder & Mahalingam, 2018). Li, Laux and Antony (2019) will create a theoretical 

basis to assist the practice, Lu, Laux and Antony (2017) will develop an interview protocol, 

and Balzer et al. (2016) will evaluate the impacts of lean implementation on employees. 

4. FINAL CONSIDERATIONS 

This article aimed to explore the lean implementation in education through a 

systematic review of the articles from the last 5 years (January 2016 to September 2020), in 

English and the Scopus and WoS databases. For this purpose, the type of approach, place of 

analysis, tools, facilitators, barriers, positive results, negative results and trend of future work 

were analyzed.  

From the analysis it was possible to observe that 69.57% of the articles are analytical 

and 30.43% are conceptual. Considering the place of analysis, there was a higher frequency 

of citations for applications of Lean tools, in an integrated manner, on various sectors in the 

HEI. LSS was the most used tool, used to map processes and identify customer values. An 

important point highlighted was the use of different tools of production engineering, such as 

the TAP of the project management sphere and the Pareto diagram of the quality scope, 

showing the integration of several fields of knowledge.  

Most of the articles approached the stakeholders as facilitators, highlighting the 

students' involvement and initiatives. The management sector has been cited as the principal 

facilitator for providing services when requested, having effective feedback mechanisms, and 

assisting in the implementation process. However, it was pointed as a barrier when not 

allowed to identify who potential clients are, created unattainable goals, and in the 

standardization of the lean terms used in the implementation.  
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The improvement in the attendance to students was the most cited positive result in 

papers for allowing to meet the needs of these clients of the institutions. The negative results 

were financial expenses with training, the employees' failure to recognize the success of the 

implementation of the lean tools, and the increase in the workload.  

Most authors argue that they will implement their studies in other HEIs, or compare 

HEIs from different countries or compare different areas of the same institution in future 

works. The search for articles published in journals, in the English language, in the time 

interval of the last five years, and only in the Scopus, and WoS databases, restricted the 

analysis of more documents that could assist in the study. 

5. ACKNOWLEDGMENT 

This work was carried out with the support of the IFRJ-Nilópolis campus. The authors 

of this article are grateful to IFRJ for the research grant granted to them and for this 

opportunity to help in the development of Brazilian scientific research. 

REFERENCES 

Andrews, R. (2005). The place of systematic reviews in education research, British Journal 
of Educational Studies, 53(4), 399–416. DOI: 10.1111/j.1467-8527.2005.00303.x 
Antony, J., Ghadge, A., Ashby, S. A., & Cugney, E. A. (2018). Lean Six Sigma journey in a 
UK higher education institute: a case study, International Journal of Quality and 
Reliability Management, 35(2), 510- 526. DOI: 10.1142/9781786348500_001 
Balzer, W. K., Francis, D. E., Krehbiel, T. C., & Shea, N. (2016). A review and perspective 
on Lean in higher education, Quality Assurance in Education, 24(4), 442-462. DOI: 
10.1108/QAE-03-2015-0011 
Brinia, V., Poullou, V., & Panagiotopoulou, A. R. (2020). The philosophy of quality in 
education: a qualitative approach, Quality Assurance in Education, 28(1), 66-77. DOI: 
10.1108/QAE-06-2019-0064 
Cisneros, L., Ibanescu, M., Keen, C., Lobato-Calleros, O., & Niebla-Zatarain, J. (2018). 
Bibliometric study of family business succession between 1939 and 2017: mapping and 
analyzing authors’ networks, Scientometrics, 1. DOI:  10.1007/s11192-018-2889-1 
Costa, L. B. M., & Godinho Filho, M. (2016). Lean healthcare: review, classification and 
analysis of literature, Production Planning and Control, 27(10), 823–836. DOI: 
10.1080/09537287.2016.1143131 
Costa, D. F., Carvalho, F. M., Moreira, B. C. M., & Prado, J. W. (2017). Bibliometric 
analysis on the association between behavioral finance and decision making with cognitive 
biases such as overconfidence, anchoring effect and confirmation bias, Scientometrics, 
111(3), 1775–1799. DOI: 10.1007/s11192-017-2371-5 
Cudney, E. A., Venuthurumilli, S. S. J., Materla T., & Antony, J. (2020). Systematic review 
of Lean and Six Sigma approaches in higher education, Total Quality Management and 
Business Excellence, 31(3-4), 231-244. DOI: 10.1080/14783363.2017.1422977 



 
 

 
[https://creativecommons.org/licenses/by-nc-sa/4.0/] 
Licensed under a Creative Commons Attribution 4.0 

 

s880 

INDEPENDENT JOURNAL OF MANAGEMENT & PRODUCTION (IJM&P) 
http://www.ijmp.jor.br v. 12, n. 9, Special Edition, December 21,  IFLOG 2020 
ISSN: 2236-269X 
DOI: 10.14807/ijmp.v12i9.1637 

D’andreamatteo, A., Ianni, L., Lega, F., & Sargiacomo, M. (2015). Lean in healthcare: A 
comprehensive review, Health Policy, 119(9), 1197–1209. DOI: 
10.1016/j.healthpol.2015.02.002 
Dixon-Woods, M., Bonas, S., Booth, A., Jones, D. R., Miller, T., & Sutton, A. J. (2006). How 
can systematic reviews incorporate qualitative research? A critical perspective, Qualitative 
Research, 6(1), 27–44. DOI: 10.1177/1468794106058867 
Emiliani, M. L. (2005). Using kaizen to improve graduate business school degree programs, 
Quality Assurance in Educations, 13(1), 37-52. DOI: 10.1108/09684880510578641 
Filser, L. D., Silva, F. F., & Oliveira, O. J. (2017). State of research and future research 
tendencies in lean healthcare: a bibliometric analysis, Scientometrics, 112(2), 799–816. DOI: 
10.1007/s11192-017-2409-8 
Furterer, S. L., Schneider, K., Key, M. B., Zalewski, D., & Laudenberger, M. (2019). 
Implementing lean six sigma and discrete- event simulation for tutoring operations in higher 
education institutions, International Journal of Lean Six Sigma, 10(4), 909-927. DOI: 
10.1108/IJLSS-08-2018-0084 
Haerizadeh, M., & Sunder, M. V. (2019). Impacts of Lean Six Sigma on Improving a higher 
education system: a case study, International Journal of Quality and Reliability 
Management, 36(6), 983-998. DOI: 10.1108/IJQRM-07-2018-0198 
Hallam, C. R. A., & Contreras, C. (2018). Lean healthcare: scale, scope 
and sustainability, International Journal of Health Care Quality Assurance, 31(7), 684–
696. DOI: 10.1108/IJHCQA-02-2017-0023 
Kazancoglu, Y., & Ozkan-Ozen, Y. D. (2019). Lean in higher education: A proposed model 
for lean transformation in a business school with MCDM application, Quality Assurance in 
Education, 27(1), 82-102. DOI: 10.1108/QAE-12-2016-0089 
Koskela, L., Ferrantelli, A., Niiranen, J., Pikas, E., & Dave, B. (2019). 
Epistemological Explanation of Lean Construction, Journal of Construction Engineering a
nd Management, 145(2). DOI: 10.1061/(ASCE).CO.1943-7862.0001597 
Kucheryavenko, S. A., Chistnikova, I. V., Thorikov, B. A., & Nazarova, A. N. (2019). 
Adaptation of lean production tools to educational activities of universities, Práxis 
Educational, 15(36. DOI: 0.22481/praxisedu.v15i36.5956 
Leiras, A., Brito, I; Peres, E. Q., Bertazzo, T. R., & Yoshizali, H. T. Y. (2014). Literature 
review of humanitarian logistics research: trends and challenge, Journal of Humanitarian 
logistics and Supply Chain Management, 4(1), 95-130. DOI: 10.1108/JHLSCM-04-2012-
0008. 
Lemahieu, P. G., & Nordstrum, L. E., Greco, P. (2017). Lean for education, Quality 
assurance in Education, 25(1), 74-90. DOI: 10.1108/QAE-12-2016-0081 
Li, N., Laux, C. M., & Antony, J. (2019). How to use lean six sigma methodology to improve 
service process in higher education: A case study, International Journal of Lean Six 
Sigma, 10(4), 883-908. DOI: 10.1108/IJLSS-11-2018-0133 
Lu, J., Laux, C., & Antony, J. (2017). Lean six sigma leadership in higher education 
institutions, International Journal of Productivity and Performance Management, 66(5), 
638-650. DOI: 10.1108/IJQSS-04-2015-0043 



 
 

 
[https://creativecommons.org/licenses/by-nc-sa/4.0/] 
Licensed under a Creative Commons Attribution 4.0 

 

s881 

INDEPENDENT JOURNAL OF MANAGEMENT & PRODUCTION (IJM&P) 
http://www.ijmp.jor.br v. 12, n. 9, Special Edition, December 21,  IFLOG 2020 
ISSN: 2236-269X 
DOI: 10.14807/ijmp.v12i9.1637 

Magalhães, J. C., Alves, A. C., Costa, N., & Rodrigues, A. R. (2019). Improving processes in 
a postgraduate office of a university through lean office tools, International Journal for 
Quality Research, 13(4), 797-810. DOI: 10.24874/IJQR13.04-03 
Moher, D., Liberati, A., Tetzlaff1, J., & Altman, D. G. (2009). Preferred reporting items for 
Systematic reviews and metanalyses: The PRISMA statement, PLoS Med, 6(7). DOI: 18(3), 
172-181 
Mongeon, P., Paul-Hus, A. (2016). The journal coverage of Web of Science and Scopus: a 
comparative analysis, Scientometrics, 106(1), 213–228. DOI: 10.1007/s11192-015-1765-5 
Nallusamy, S., Rao, G. V. P. (2018). Enhancement of pass percentage through lean six sigma 
approach in degree level technical educational institutions, International Jounal of 
Engineering Research in Africa, 39), 191-201. DOI: 
10.4028/www.scientific.net/JERA.39.191 
Natarajarathinam, M., Capar, I., & Narayanan, A. (2009). Managing supply chains in times of 
crisis: a review of literature and insights, International Journal of Physical Distribution 
and Logistics Management, 39(7), 535- 573. 
Santos, M. P. (2001). Escola para todos - um olhar pelo mundo. In: V Seminário Nacional do 
INES: Surder e Diversidades, Proceedings. 2001 
Santos, A. C. S. G., Reis, A. C., Souza, C. G., Santos, I. L., & Ferreira, L. A. F. (2020). The 
first evidence about conceptual vs analytical lean healthcare research studies, Journal of 
Health Organization and Management, 34(7), 789-806. DOI: 10.1108/JHOM-01-2020-
0021 
Persoon,T. J., Zaleski, S., & Frerichs, J. (2016). Improving preanalytic processes using the 
principles of lean production (Toyota Production System)., American Journal of Clinical 
Pathology, 125(1), 16-25. DOI: 10.1309/865V7UMFPUKGCF8D 
Petrusch, A., Roehe, V. G. L., & Luchese, J. (2019). They teach, but do they apply? An 
exploratory survey about the use of lean thinking in Brazilian higher education institutions, 
International Journal of Lean Six Sigma, 10(3), 743-766. DOI:  10.1108/IJLSS-07-2017-
0089 
Petrusch, A., & Vaccaro, G. L. R. (2019). Attributes valued by students in higher education 
services: a lran perspective, International Journal of Lean Six Sigma, 10(4), 862-882, 
2019. DOI: 10.1108/IJLSS-07-2018-0062 
Sanahuja, S. M. (2020). Towards lean teaching: Non- value-addes issues in education, 
Education Sciences, 10(6), 1-10. DOI: 10.3390/educsci10060160 
Shokri, A. (2017). Quantitative analysis of Six Sigma, lean and six sigma research 
publications in last two decades, International Journal of Quality and Reliability 
Management, 35(5), 598-625. DOI: 10.1108/IJQRM-07-2015-0096 
Soliman, M., & Saurin, T. A. (2017). Lean production in complex socio-technical systems: A 
systematic literature review, Journal of Manufacturing Systems, 45, 135–148. DOI: 
10.1016/j.jmsy.2017.09.002 
Suárez-Barraza, M. F., Smith, T., & Dahlgaard-Park, S. M. (2012). Lean Service: 
A literature analysis and classification, Total Quality Management & Business Excellence, 
23(3-4), 359-380.  
Sugimori, Y., Kusunoki, K., Cho, F., & Uchikawa, S. (1997). Toyota production system and 
kanban system materialization of just-in-time and respect for human system, 



 
 

 
[https://creativecommons.org/licenses/by-nc-sa/4.0/] 
Licensed under a Creative Commons Attribution 4.0 

 

s882 

INDEPENDENT JOURNAL OF MANAGEMENT & PRODUCTION (IJM&P) 
http://www.ijmp.jor.br v. 12, n. 9, Special Edition, December 21,  IFLOG 2020 
ISSN: 2236-269X 
DOI: 10.14807/ijmp.v12i9.1637 

International Journal of Production Research, 15(6), 553-564. DOI: 
10.1080/00207547708943149 
Sunder, M. V., & Antony, J. (2018). A conceptual lean six sigma framework for quality 
excellence in higher education institutions, International Journal of Quality and 
Reliability Management, 35(4), 857-874. DOI: 10.1108/IJQRM-01-2017-0002 
Sunder, M. V., & Mahalingam, S. (2018). An empirical investigation of Implementing lean 
six sigma in higher education institutions, International Journal of Quality and 
Management, 35(10), 2157-2180. DOI: 10.1108/IJQRM-05-2017-0098 
Tunger, D., & Eulerich, M. (2018). Bibliometric analysis of corporate governance research in 
German-speaking countries: applying bibliometrics to business research using a custom-made 
database, Scientometrics. DOI: 10.1007/s11192-018-2919-z 
Tetteh, G. A. (2019). Evaluating university leadership performance using lean six sigma 
framework, International Journal of Lean Six Sigma, 10(4), 1018-1040. DOI: 
10.1108/IJLSS-05-2018-0051 
Thomas, A., Antony, J., Haven-Tang, C., Francis, M., & Fisher, R. (2017). Implementing 
lean six sigma into curriculum design and delivery - a case study in higher education, 
International Journal of Productivity and Performance Management, 66(5), 577-597. 
DOI: 10.1108/IJPPM-08-2016-0176 
Torgerson, C. J. (2006). Publication bias: The achilles’ heel of systematic reviews?, British 
Journal Of Educational Studies (1), 89–102. DOI: 10.1111/j.1467-8527.2006.00332.x 
Van Der, W. T. (1995). Quality management in a teaching organization, Total Quality 
Management (5-6), 497-508. DOI: 10.1080/09544129550035161 
Vijaya, S. M. (2016). Lean six sigma in higher education institutions, International Journal 
of Quality and Service Sciences, 8(2), 159-178. DOI: 10.1108/IJQSS-04-2015-0043 
Vukadinovic, S., Djapan, M., & Macuzic, I. (2017). Education for lean & lean for education: 
a literature review, International Jounal for Quality Research, 11(1), 35-50. DOI: 
10.18421/IJQR11.01-03 
Wu, P., & Feng, Y. (2012). Using lean practices to improve current carbon labelling schemes 
for construction materials- a general framework, Journal of Green Building (1), 173- 191. 
DOI: 10.3992/jgb.7.1.173 
Yalcin, T. F., & Karagucuk, V. (2019). Implementing innovative lean educational method to 
enhance english language achievement, Eurasian Journal of Educational Research, 
2019(83), 209-230. DOI: 10.14689/ejer.2019.83.10 
Yan, Y., Liao, Z., & Chen, X. (2018). Fixed-income securities: bibliometric review with 
network analysis, Scientometrics, 116(3), 1615–1640.  DOI: 10.1007/s11192-018-2800-0 
Zighan, Saad, & El-Qasem, Ahmed. (2020). Lean thinking and higher education 
management: revaluing the business school programme management, International Journal 
of Productivity and Performance Management. DOI: 10.1108/IJPPM-05-2019-0215 

 


	SYSTEMATIC REVIEW OF LEAN THINKING IN EDUCATION INSTITUTIONS
	SYSTEMATIC REVIEW OF LEAN THINKING IN EDUCATION INSTITUTIONS
	3.1. The type of approach
	3.2. Analysis Locations
	3.3. Tools
	3.4. Facilitators
	3.5. Barriers
	3.6. Positive and Negative Results
	3.7. Future Work

