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Response to Reviewer 1 Comments 
 
Point 1: Authors should provide Graphical Abstract. 
 
Response 1: Graphical abstract has been included with this article 

 

 
Point 2: Authors should consider moving Tables 5, 6, and 7 to supplementary information. 
 
Response 2: Some tables have been moved to appendix (page 10-15), such as: 

1. Table A1. Waste modes in the HEI (line 406) 
2. Table B1. w-FMEA in the HEI (line 412) 
3. Table C1. The Structural Self-Interaction Matrix (SSIM) (line 419) 
4. Table C2. Initial Reachability Matrix (line 435) 
5. Table C3. Final Reachability Matrix with Driving Power and Dependence (line 464) 
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Response to Reviewer 2 Comments 
 
Point 1: The Abstract has been well written and it reflects the summary of all the contents that have 
been done in the manuscript it mentions the obtained results through the study in a good way but 
not enough. Therefore, it is suggested to bring a precise note from the obtained results in the Abstract 
section. 
 
Response 1: Precise notes from obtained results have been added to the abstract. The addition of the 
sentence is in lines 19 to 25 as mentioned below.  

The result showed that eighteen waste modes were identified as critical in HEIs—with six 
waste modes being autonomous determinants; four were dependent determinants, four were 
linkage determinants, and four were driver determinants. This study is expected to help 
academicians and practitioners understand HEI's waste types by listing the critical wastes, 
mapping their interrelationship, identifying the driving power and dependence, and 
proposing mitigation actions. It will also contribute to the growing body of literature 
highlighting the wastes in HEI. 

 
Point 2: In the Introduction section, the aims of the study have been mentioned in different parts that 
are better to be integrated. For instance, Line 155 to 157 talk about the aim, whereas in lines 176 to 
182 all the aims have been mentioned completely. 
 
Response 2: The aims of the study have been revised and are clearly stated in lines 188 to 195 as 
mentioned below. 

The aims of this study are a) to assess waste in higher education institutions (HEI) based on 
lean principles and even their potential effect on sustainability; b) to establish the relationship 
among wastes; c) to develop a structural model using ISM; d) to carry out the MICMAC 
analysis. By identifying the critical wastes, HEIs can focus on developing strategies for waste 
minimization and improving the quality of HEIs. The results of this study exemplified 
priorities for HEIs to start the utilization of lean practices as well as define actions to reduce 
the most critical wastes and practice sustainable development in HEIs. 

 
Point 3: In the introduction section, line 104, 6 categories have been mentioned but in the sentence, it 
has been written five. It is suggested to recheck it 
 
Response 3: The correct one is 6 categories, in line 121 

The former was postulated by Narayanamurthy et al. [27], but then the categories were cut down 
into six, i.e., motion, waiting, overproduction, over-processing, defect, and rework 

 
Point 4: Line 164 and 165 contain a sentence, which is a “Cliché” in scientific articles. It is 
recommended not to use such a sentence, especially, when a better sentence has been mentioned in 
lines 173 and 174 related to this content. 
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Response 4: Sentences have been corrected according to the reviewer's suggestions. The new 
sentence is located in lines 178 to 184. 

HEIs are a good candidate for lean and sustainable practices [17]. In the last few years, there 
have been many studies on successful sustainable development in HEIs [e.g., 13,15,17,38,39]. 
Aleixo et al. [15] pointed out five sustainable development activities in HEIs – education, 
research, campus operations, community outreach, and raising aware-ness in the community – 
that need communication and coordination with the different stakeholders. These circumstances 
triggered waste in day-to-day activities related to many cross-functional or departmental 
processes, so it requires more time or steps. 

 
Point 5: Lines 167 and 168 contain “five sustainable development activities”, but six activities have 
been mentioned after that 
 
Response 5: The correct one is “five sustainable development activities” and these five things have 
been mentioned in lines 180. 

Aleixo et al. [15] pointed out five sustainable development activities in HEIs – education, 
research, campus operations, community outreach, and raising awareness in the community – 
that need communication and coordination with the different stakeholders. 

 
Point 6: One of the main issues in this article is using acronyms/abbreviations. There are many errors 
related to this issue some of them are listed in the following. It is recommended to check the whole 
text from this point of view. In addition, it is recommended to add a Nomenclature section before the 
Introduction section. 
 
 Line 14: HEI has been used, where for the first time in Line 14 it is mentioned completely. 
 Line 82: The complete name of the MCDM has not been mentioned. 
 
 Line 115: The full name of the FMEA has been mentioned as “Failure mode effect analysis”, but 

in lines 15 and 26, it is mentioned as “Failure mode and effect analysis”. Please find the correct 
one and correct this mistake. 

 Line 123: “O” has been defined as the “occurrence”, and the same letter has been used for 
“attributes i and j are unrelated”. It is suggested to use dissimilar letters. 

 Line 185: FETT has been used for “Faculty of Teacher and Training Education. Why the authors 
have not used FTTE for that? By the way, it is not an error or mistake. Please consider it as the 
reviewer's concern. 

 In lines 122, 124, and 125, the RPN, w-FMEA, and WPN have been introduced. Therefore, there 
is no need to repeat them in lines 191, 196, and 197. 

 
Response 6: Errors related to writing acronyms/abbreviations have been fixed throughout the article 
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Point 7: In the Result section, lines 213 to 218, contain the aims of the study that have been mentioned 
previously completely. It is suggested to talk about the results in the result section and move the aims 
of the study to the related section. 
 
Response 7: The aims of the study have been revised and are clearly stated in lines 188 to 195 as 
mentioned below. 

The aims of this study are a) to assess waste in higher education institutions (HEI) based on 
lean principles and even their potential effect on sustainability; b) to establish the relationship 
among wastes; c) to develop a structural model using ISM; d) to carry out the MICMAC 
analysis. By identifying the critical wastes, HEIs can focus on developing strategies for waste 
minimization and improving the quality of HEIs. The results of this study exemplified 
priorities for HEIs to start the utilization of lean practices as well as define actions to reduce 
the most critical wastes and practice sustainable development in HEIs. 

 
Point 8: Sub-section 3.2 mainly contains the methodology and the used methods, that are 
recommended to be moved to Section 2 which contains Materials and Methods. In this section mainly 
the results should be mentioned and explained. 
 
Response 8: Several sections that were previously located in Sub-section 3.2 have been moved to the 
Materials and methods section. The revision is located in lines 213-245. 
 
Point 9: In the Conclusion section, in line 397, some limitations should be mentioned, but the second 
point in the related paragraph is not a real limitation. In addition, it may not be considered as a 
suggestion. The paragraph of the limitations should be rewritten 
 
Response 9: Revision of the limitation of the study is located in lines 377 to 385 

The limitation of the study should be pointed out with regards to obtaining data. This study is 
a preliminary study with a sample size of two faculties in HEI. A small sample led to the 
analysis results and findings of this study may not be generalizable, but coherent and 
comprehensive writing allows this study to be transferable in similar cases with minor 
modifications. Therefore, this study should be seen as the first step in a broad set of other 
studies integrating lean implementation and sustainability in HEIs. Future studies are needed 
to expand data using all scope of HEI, compare lean principles implementation between HEIs, 
and find pathways for lean principles to be augmented with sustainability pillars in HEIs. 

 
Point 10: Referencing should be controlled in the whole manuscript. There are some mistakes as the 
following related to this issue. 
Line 154: Double referencing is written as “[18], [19]” but the correct one is written as the way used 
in line 130 ([32, 33]) 
 
Response 10: Reference writing has been corrected. The revision is located in line 172. 

The primary purpose of lean principles is to maximize stakeholder value and eliminate all 
wastes to optimize the entire process [18,19]. 



 

4 

 
Point 11: There are some mistypes in this manuscript and it is recommended to check the whole text. 
Just some examples are mentioned here: 
a. Line 198: It is mentioned, “FE & FETT” but in line 218, “FIE and FETT” has been used. There is 
an issue for using “&” and/or “and”, and there is an issue for using “FIE” instead of “FE”. 
b. Line 229: Once the authors used “18” and once they used “Eighteen”. 
 
Response 11: Mistypes in this manuscript have been fixed throughout the article 
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Response to Reviewer 3 Comments 
 
Point 1: I think all of the tables should be presented in appendix because of two reasons- 1. better 
readability of paper; 2. more interesting to readers 
 
Response 1: Some tables have been moved to appendix (page 10-15), such as: 

1. Table A1. Waste modes in the HEI (line 406) 
2. Table B1. w-FMEA in the HEI (line 412) 
3. Table C1. The Structural Self-Interaction Matrix (SSIM) (line 419) 
4. Table C2. Initial Reachability Matrix (line 435) 
5. Table C3. Final Reachability Matrix with Driving Power and Dependence (line 464) 

 
Point 2: Instead of this tables, summarize most important findings and present in one table. 
 
Response 2: Table of study’s findings has been added, in line 322.  
Table 3. Study’s Findings 

Focus Findings 
Critical Waste Modes 18O; 23W; 30N; 1D; 11D; 20W; 39E; 19W; 41E; 14O; 33I; 

27W; 29N; 4D; 6D; 21W; 25W; 28N 
MICMAC analysis 1. Autonomous determinants: 41E, 33I, 25W, 19W, 11D, 

and 6D;  
2. Dependent determinants: 29N, 21W, 20W, and 4D; 
3. Linkage determinants: 30N, 1D, 180, and 39E; 
4. Driver determinants: 23W, 14O, 27W, and 28N. 
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Response to Reviewer 4 Comments 
 
Point 1: The authors have written that fifteenth department heads in FE & FETT were asked to 
complete the questionnaire. Such a small study group limits inference. 
A valuable element in a scientific study is formulating a research hypothesis. 
I suggest expanding the discourse to include selected literature references. 
 
Response 1: Additional explanations based on suggestions from reviewer have been added to: 

1. Line 73-101: 
Kazancoglu & Ozkan-Ozen [10] conducted a study in a business school at Turkish HEIs 

to identify the eights wastes in HEIs and present a model for categorizing wastes and sub-
wastes using criteria and sub-criteria using The Multi-Criteria Decision Making (MCDM) 
application. Kazancoglu & Ozkan-Ozen [10] identified 22 sub waste in Higher Education 
Institution (HEI) and analyzed their cause-effect relationships. Then, by as-sessing cause-
effect relationships, each sub waste could be determined importance level. This study may 
be used to understand better the wastes in HEI and the causal relation-ships between them 
and develop ways to eliminate them. However, this study does not clearly explain the process 
of identifying wastes. Undoubtedly, brainstorming or inter-views will reveal many hidden 
wastes in an HEI. The excessive identified wastes need to be screened to obtain significant 
waste to analyze further. We suggest prioritizing the sig-nificant wastes, and the insignificant 
wastes will usually be eliminated. Therefore, we propose waste-Failure Mode and Effect 
Analysis (w-FMEA) as a waste screening instru-ment by considering its severity, occurrence, 
and detection. 

Some studies have shown how lean principles have been successfully used in HEIs. 
Doman [20] conducted a case study to demonstrate that through an innovative and en-gaging 
learning experience involving undergraduate students, lean principles and tech-niques used 
in industry may be successfully implemented to improve higher education operations. Höfer 
& Naeve [21] showed the case studies of lean principle i.e. customer fo-cus, value stream, 
flow principle, pull principle, and pursue perfection in operational of HEI. However, the 
multiple case studies narrated by Höfer & Naeve [21] only focus on lean thinking in problem 
solving. Focusing on a single in-depth case study will provide a clearer picture of an 
established method (Lean) applied to a new subject (HEI). Nicholson & Pakgohar [22] used 
lean principles to solve some of the pressure points for academic workloads in a university 
law clinic. Their article challenged some improvement and suggested lean tools used in the 
law clinic. According to the literature study, examples of lean principles are discussed using 
case studies to show how the lean principles can be applied in HEI. The studies have applied 
lean principles in HEI to evaluate and design the processes more effectively. 

 
2. Line 145-147: 



 

2 

The hypothesis proposed in this study is that waste identification and waste mapping will 
provide insights that lead to the discovery of practical solutions to ensure the sustainability 
of an HEI. 
 

3. There was a writing error in the previous article. The correct one is that sixteenth department 
heads have filled out the questionnaire.  
Line 211-212: In 2021, the population of department heads was sixteenth in FE and FTTE. 
 

4. Line 377 to 385: 
The limitation of the study should be pointed out with regards to obtaining data. This 

study is a preliminary study with a sample size of two faculties in HEI. A small sample led 
to the analysis results and findings of this study may not be generalizable, but coherent and 
comprehensive writing allows this study to be transferable in similar cases with minor 
modifications. Therefore, this study should be seen as the first step in a broad set of other 
studies integrating lean implementation and sustainability in HEIs. Future studies are 
needed to expand data using all scope of HEI, compare lean principles implementation 
between HEIs, and find pathways for lean principles to be augmented with sustainability 
pillars in HEIs 
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