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ABSTRACT 

Lean manufacturing is a manufacturing strategy that improves the productivity by minimizing the waste. It has 

been proved from certain studies that implementation of lean thinking in manufacturing sector is beneficial in 

many fold. It is very important to identify the lean manufacturing barriers to adopt successful implementation of 

lean manufacturing strategies in Indian industries. The objective of this research article is to evaluate and 

review the literature on lean barriers for effective implementation of lean strategy in Indian industry.  The 

strategies of implementation have been compared with the foreign industries to identify the feasibility to apply 

in India.  Literature review has been presented to look into various lean manufacturing implementation barriers 

prevails in India. Based on the literature review the performance measures were identified. Those performance 

measures are logically and technically related with the lean barriers to evaluate and quantify the barriers. The 

major barriers identified are supply chain issues, leadership management, organization culture, technological 

challenges and financial capabilities of the organization. The performance measures identified are the cost, 

quality, delivery reliability, volume flexibility and safety and employee innovativeness. Interpretive Ranking 

Process is adopted for the evaluation of lean barriers. Pairwise comparison was carried out to evaluate the lean 

barriers. By evaluation and quantifying the barriers this can be suggested to the industry for implementation. 

The successful implementation of lean manufacturing strategy mainly focusses on elimination of waste and 

proper utilization of work space, proper organization of work place to reduce inventory, to increase productivity 

and to increase customer satisfaction.  

Keywords—Lean manufacturing, Supply chain issues, Leadership management, Interpretive Ranking 

Process 

 

I. INTRODUCTION: 

Lean manufacturing philosophy that is now being adopted by many big industrial giantsacross world to improve 

the current process. This study applies lean manufacturing tools were applied to these process to eliminate them 
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or reduce their impact on total production time. Lean tools are used to reduce costs and improve quality of 

products. 

Lean implementation strategies identified the best tools to improve continuous improvement of total process like 

5s,kaizen,tpm etc.,[2].M. Mohan Prasad.,2020).increase quality of products and we maintain the standard base 

line of process. In lean manufacturing strategies will gives the less investment with high yield of product by 

means of quality of product. In today’s word, customer statisfication is very important for marketing a good 

products. In industries eliminate all kind of waste by means of improve profit of company[3].(Virender 

Chahal.,2017).use lean manufacturing system use minimum materials and reduce human 

interference(DharmikMistry.,2020).identify the barriers of manufacturing system and resolve by using 

techniques to implement [4]. In this mainly lacking is order from top management to worker in production line 

through communication gap[5]. Lack of top management system, lack of understanding ,lack of rectify the 

solution in best way. Increase customer statisfication cost and quality of product and quick delivery is important 

[6].TISM-total interactive structural modeling.In this approach use to increase business 

processes[7].(AnupPrabhakarrao Chaple.,2018). In this research paper study what are all process will be lacking 

to improve productivity. It is used to identified defects of lean implementation(Rakesh 

Kumar.,2014).DEMEATEL-decision making trial and evaluation labatory. In this study, unproper team 

utilization and adopt new technology by using technological person(Balkrishna E. Narkhede.,2020).in this 

approach, analyze the manufacturing companies to facing problems to implementation of lean manufacturing 

process(Amir H. AbolhassaniKyLayfieldBhaskaran Gopalakrishnan.,2016).Reduction of inventory, rejection 

will be controlled and unnecessary motion will be eliminated(Jaiprakash Bhamu.,2020). 

 

II  LITERATURE REVIEW 

The objective of literature review based on evaluation of performance measures and a lean barriers which 

affects lean implementation in indian industries. In company the organizational culture is important for the good 

performance of the company. Information is passing one by one communication gap is identify. Its is to rectify 

by means of effective lean implementation[9]. In organization (DEMATEL) approach will apply to develop a 

current process of the company to successful implementation of lean system. Now a days, manufacturing 

industries will be growing rapidly by means of new technology to adopt company are spending money to new 

machines and technology to improve the current process[11].organization system will be flexible amount of 

work reduced by means of lean systems[13]. Lean concepts will be implementation will be moderately 

increased day by day. A study of lean principles and adopt by means of critical factor in top management[14]. 

Lean manufacturing system has improved rapidly, customer satisfication is important for growing a good 

industry. Quality of product with exact delivery time is considered[16].Lean process will be minimized labor 

work time and increase growth of company. Lean tools will be yearly adopt by Toyota production system to 

implement in organization[18]. In this method, we collect the data from the industrial experts and give solution 

by means of GRA method. With help of this method we will give results based on the performance. In this 

method use tools like 5s,JIT,TPM,TQM, lean training etc. Based on this method we follow the mathematical 

model[23].Collect the lean barriers and implement based on lean six sigma concepts in small and medium –
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sized enterprises to fine-tune barriers. In this method based on literature survey and experts option we 

standardize the 16 into 12 based on LSS implementation. It will improve the organization performance[24]. In 

global market, good products with minimum cost will satisfy customer. In lean manufacturing strategies is used 

to find out the problem and eliminate waste by means of good resources. Understanding the lean concepts and 

give solution to future problems. In this method ISM is used to validate the results[25].Lean concepts will used 

to develop the nature of work system to give best performance of the improving organizational performance. 

Lean tools are used to identify the organization culture development[26].Lean tools are used to eliminate waste 

and improves production process of system. This tools are used to improve process like 5s,Kanban, poke 

yoke,7QC,JIT etc.,[27]. The manufacturing company will consider warehouse and transportation are implement 

lean concepts to obtains certain results. In this study recent literature review and improve process by means of 

lean principles[28].Lean means elimination of waste. Lean kaizen concepts will be improves continuous 

improvement of process. It is used to find cycle time, bottle necks are identified.This method used to reduce 

cycle time, improve productivity of process and rework elimination. Kaizen is an very effective techniques to 

find ineffectiveness of organization systems[29].SME is used to develop the competitiveness of people to 

improve level of performance. Tools is main important of achieve high outcome of process. The economy of 

country will increase based on the entrepreneurs in the world to improve economy. New  techniqueswill 

improve the quality of brick[30]. Barriers are identify based on IRP model and evaluate based on pairwise 

comparison. Group discussion techniques will be determines the list of barriers. Dominance matrix also 

developed by means of validating the current process. It will be improve the level of performance[31]. In this 

literature review will find the barriers, based on that we evaluation of IRP model. Then given to experts option 

to get results. Finally limited barriers will apply to valuate production process. In this techniques find lean 

barriers and performance measures will be validate[32].In this study we classified as lean barriers and 

performance measures as follows 

A.LEAN BARRIERS 

According to lean barriers we classified in six lean barriers that affecting the lean implementation. we classified 

as leadership management, knowledge, organization culture, technological challenges, financial capabilities and 

supply chain issues. In this barriers which affects the lean implementation in indian industries as follows 

Leadership management barriers: there are number of barriers related to leadership management lack of top 

management ,lack of leader ship quality, lack of top management for approval, lack of adequate support from 

top management, lack of top management support. 

Knowledge: lack of education and training, lack of communication, lack of lean understanding, insufficient 

supervisor skills to implement lean. 

Organization culture: lack of supplier relationship, awareness of lean techniques, lack of co-operation with 

supplier and distribution, poor facility layout and planning culture, lack of cultural barriers. 

Technological challenges: lack of learning new things, lack of adopt new technology, low skilled people, lack of 

adopt training lack of innovations. 

Financial capabilities:  lack of insufficient investment cost, lack of insufficient resources, lack of financial 

issues, poor sales, lack of financial resources. 
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Supply  chain issues: lack of inflexible process, lack of trust among supply chain employee, lack of education in 

supply chain equipment. 

B.PERFORMANCE MEASURES: 

Lean manufacturing focuses on the needs of the customer by improving on-time deliveries, decreasing costs and 

eliminating quality defects. Lean businesses measure the success of their efforts by monitoring the total cost, 

quality, cycle time and on-time delivery. 

 In lean manufacturing system the performance measures is main role to play in the areas of targets to establish 

business process and individuals(eg: customer statisfication). Based on objectives performance measures 

categorized into five types: cost, quality, delivery reliability, volume flexibility, safety, employee 

innovativeness. 

Performance measures related to cost and quality: Lean manufacturing is a production system that eliminates 

waste through all steps in the process to build a product. Companies using lean systems work to reduce costs, 

inventory and cycle time -- the period from when an order is taken until the product ships to the customer. Lean 

manufacturing focuses on the needs of the customer by improving on-time deliveries, decreasing costs and 

eliminating quality defects. Lean businesses measure the success of their efforts by monitoring the total cost, 

quality, cycle time and on-time delivery. 

Performance measures related to delivery reliability and volume flexibility:  

 It analyses how well a supplier delivers what the customer wants and when they want it. The goal is to achieve 

100% on-time delivery without any special deliveries or overtime payments, which only increase the delivery 

cost. Volume flexibility is the ability of an organization to change volume levels in response to changing socio-

economic conditions profitably and with minimal disruptions. 

Performance measures related to safety and employee innovativeness: 

It measures productivity by the speed of product or service delivery, customer feedback, or by individual and 

department self-evaluations. Safety performance can be measured in a number of ways, usually through a 

combination of output and input indicators. It is used to  measure activities to prevent  

(e.g. safety training, safety audits). 

Interpretive ranking process(IRP) 

Interpretive ranking process is adopted for the evaluation of lean barriers. IRP used to determine the most 

important methods of lean barriers and performance measures are used to calculate based on ranking of lean 

barriers and successful implementation of lean manufacturing in indian industries. 

Evaluate lean barriers with IRP: 

IRP is used to evaluate the barriers based on literature survey to standardize the lean barriers and their 

importance of lean implementation. 

IRP is the ranking process to create knowledge and compare one variable to another by ranking process. 

Lean barriers and performance measures are identified based on literature review(Linda L. Zhang2017). 

In this study lean barriers are more but we select repeating barriers 6 lean barriers and performance measures to 

meet cross-intersection matrix. 

The most important lean barriers and performance measures are identified based on literature survey. 
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In this method we list the barriers and performance measures to analyze the numbering of dominance matrix. 

Lean barriers and performance measures validating: 

The most repeating lean barriers are discussed in the articles. We finalize the most important barriers. 

There are many barriers are identified and discussed based on literature survey we finalize the top 6 

lean barriers i) leadership management (B1), ii) knowledge (B2),iii) organizational culture (B4), iv) 

Technological challenges (B5), v) Financial capabilities (B6) vi) Supply chain issues (B7).(Note: In 

the rest of the text, the code in small brackets is used to represent the corresponding lean barriers). 

 In same way, we finalize 6 performance measures based on literature survey. The data collection 

related to activities is achieving its objectives and if progress is being made towards attaining 

organization goals. In 6 performance measures includes i) Cost (P1), ii) Quality (P2), iii) Delivery 

reliability (P3), iv) Volume flexibility (P4), v) Safety (P5), vi) Employee innovativeness (P6). 

(Similarly, in the rest of the text, the code in small brackets is used to represe0nt the corresponding 

performance measures). 

Interpretive evaluation process 

Developing cross intersection matrix: In relationship between lean barriers and performance measures are 

identified based on study.In table 1, The cross-intersection matrix is a binary matrix by nature. The cell value 1 

indicates that a relationship exists between the corresponding lean barriers and performance measure; the cell 

value 0 indicates that no relationship exists. Thus, the cell value 0/1 indicate that the lean barriers doesn’t 

affect/affects the corresponding performance measures. For example, the value 1 between leadership 

management  and quality indicates that leadership management  affects quality. 

Table 1: the cross- intersection matrix 

 Performance 

measures 

Cost Quality Delivery 

reliability 

Volume 

flexibility 

Safety Employee 

Innovativeness 

Lean barriers  P1 P2 P3 P4 P5 P6 

Leadership 

management 

B1 0 1 1 1 1 1 

Knowledge B2 0 0 0 0 0 1 

Organizational 

culture 

B3 0 0 0 0 0 1 

Technological 

challenges 

B4 0 1 1 1 1 1 

Financial 

capabilities 

B5 0 0 0 0 1 0 

Supply chain issues B6 0 1 1 1 0 1 
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Interpreting the relationships: As table 1 is used to represent a relationship in the above cross- intersection 

matrix, it has to be interpreted. In interpreting the relationship, based on literature survey, we obtain the 

interpretations and further develop the interpretive matrix, 

Where we replace each 1 in table1 with the corresponding relationship interpreted.The interpretive matrix 

provides new knowledge: In cross intersection matrix , the relationship between lean barriers and performance 

measures and it can help practitioners better understand how lean barriers affects the performance measures. In 

this method, the matrix can support practitioners with managerial decision making in lean implementation. 

Developing the dominating relationship matrix: In this step, the lean barriers are compared in pairwise 

comparison to determine their levels of performance. The most important lean barriers and the less dominating 

lean barriers are coincide with each performance measures. As that we consulate and give the ranking process. 

In conducting the study of pairwise comparison, there are two way, In the first one, a relationship exist between 

only one barriers (e.g., barrier 1), relationship not exist (e.g., named; barrier 2) and performance measures in 

consideration. In such situation, barrier 1 dominates barrier 2 with respect to the performance measures. Thus, 

the barrier 1 is the dominating lean barriers and barrier 2 is the one being dominated. In second situation, 

relationship exist between both lean barriers and performance measures. In this method barrier 1 represent the 

more important lean barrier and barrier 2 represent the less important lean barriers, with the comparison results. 

The dominating relationship matrix is developed.  

Developing the dominance matrix: To identify the number of dominating relationship between any two lean 

barriers, the dominance matrix is developed, as shown in table 2. The matrix is developed by replacing the 

performance measures in each cell in the dominating relationship matrix with their numbers, As the empty cells 

represents that there are all 0 in the dominating matrix. By default; 0 is omitted. 

Table 2. The dominance matrix 

  Elements being dominated No. 

dominating 

(D) 

Net 

dominance 

(D-B) 

Rank 

dominating B1 B2 B3 B4 B5 B6 

 

B1 1 3 4 4 3 3 18 4 III 

B2   2 1   3 -12 VI 

B3 1 1  1 2 4 9 -6 V 

B4 3 5 3 4 4 4 23 9 I 

B5 5 2 1  5 1 14 -1 IV 

B6 4 4 5 4 1 3 21 6 II 

No. being 

Dominated(B) 

14 15 15 14 15 15 88 
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         For lean barriers, it dominates other and is dominated by others, In this regards, for a lean barriers, the 

total number being dominated denoted as B, is defined as total number of relationships where the lean barriers is 

dominated by others, its total number of dominating, denoted as D, the total number of relationships where the 

lean barriers dominates by others. For any lean barriers, the different between D and B, i.e., D-B, is defined as 

its net dominance, In developing the dominance matrix, for each lean barriers, We calculate its number being 

dominated (i.e., B). its number dominating (i.e., D) and its net dominance (D-B), For example, for B4, D is 23 

and B is 14. Its net dominance is, thus 23 (i.e.,23-14). 

 

Fig.1.The IRP based lean barriers evaluation model. 

With the net dominance values, we rank the 6 lean barriers. The ranking is based on the decreasing order of the 

net dominance values. Thus, the lean barrier with a higher net dominance is ranked higher. The ranks are 

provided in Table 2. The lean barriers with higher ranks influence more on the performance measures, where as 

these with lower ranks influence less [32].  
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Table-3:The updated dominance matrix 

Elements being dominated No. 

dominating 

(D) 

Net 

dominance 

(D-B) 

Rank 

dominating B1 B2 B3 B4 B5 B6 

 

B1 1 3 4 4 3 3 18 4 III 

B2   2 1   3 -12 VI 

B3 1 1  1 2 4 9 -6 V 

B4 3 5 3 4 4 4 23 9 I 

B5 5 2 1  5 1 14 -1 IV 

B6 4 4 5 4 1 3 21 6 II 

No. being 

Dominated(B) 

14 15 15 14 15 15 88 

 

The dominance matrix is updated is shown in table 3.the modified dominance matrix and updated ranks of lean 

barriers are provided. 

With the modified ranks in table 3. The IRP based lean barriers evaluation model is developed shown in fig.1. In 

developing this model, all the lean barriers are arranged in ascending order and given in ranks. In thus,B4 

having the highest rank:I is placed at the top, whereas others are placed one by one below it. For each lean 

barriers, its number dominating and number being dominated are provided in small brackets in the model, Each 

arrow represents a dominance relationship between lean barriers and performance measures. 

            The dominance matrix model, indicates that the important levels of lean barriers and performance 

measures. In this method is provided for developing a good decision based on the performance measures. In this 

regarding, we eliminate the lean barriers to achieve good level of performance. 

 

CONCLUSION: 

In this study, we identified lean barriers and then we take the lean barriers and performance measures based on 

the literature survey and classified into it. We adopt interpretive ranking process to rank and their importance of 

lean implementation and the lean barriers are compared in pairwise comparison to determine their level of 

performance. finally we rank, based on dominance matrix. By evaluation and quantifying the barriers this can be 

suggested to the industry for implementation.  
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