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ABSTRACT: In current global competitive environment, every company is striving hard by putting continuous efforts 
for survival. To improve productivity and reliability and to eliminate/reduce defects, they implement new and efficient 
techniques in manufacturing and maintenance process. Lean manufacturing is one of such established tools and its 
realization is increasing every day. But Lean manufacturing itself is a vast collection of various techniques. One of such 
technique is Poka-yoke, also known as Mistake-proofing, is still a new concept in Indian industries. A questionnaire 
has been designed and validated to find out the status of implementation of poka-yoke. The data collected from various 
types of industries through online survey have been analyzed and results are presented. The survey shows that the 
implementation of poka-yoke is still in infant stage. The barriers in implementation have been identified and suitable 
suggestions have been given to address the situation. This will further assist the industries to gauge their level of 
implementation and will serve as foundation for future research. 
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I. INTRODUCTION 
 
The business cycle in every industry closely follows the general economic cycle and has therefore been subjected to 
cyclic fluctuations. Businesses need to work efficiently and respond quickly to market forces to be competitive. Lean 
manufacturing is one of such tool which assists the business to compete. Lean manufacturing or lean production, 
simply known as lean, is a production practice, which regards the use of resources for any work other than the creation 
of value for the end customer, is waste, and thus a target for elimination [1]. Poka-yoke is one of lean tool which is a 
Japanese word for mistake-proofing and the approach is based around the removal of the causes of defects. Poka-yoke 
is a mechanism that either prevents a mistake or defect occurring or makes any mistake or defect obvious at a glance. 
Poka-yoke eliminates human caused errors efficiently [2]. Even though the roots of poka-yoke concepts were evolved 
from mass production, its implementation in low discrete volume production of engineering product has so far received 
less attention in the scholarly literature. With this background, an objective is set to evaluate the status of awareness 
and implementation of poka-yoke and to identify the benefits expected out of it along with the barriers. A 
questionnaire-based online survey was carried out in 7 states namely Andhra Pradesh, Delhi, Haryana, Gujarat, 
Madhya Pradesh, Maharashtra, and Uttar Pradesh, and the results were analysed. The survey findings such as existing 
level of lean practices, reasons for less priority to lean concepts, common difficulties encountered by the industries are 
discussed in this paper. 

II. LITERATURE REVIEW 
 
A poka-yoke device is any mechanism that either prevents a mistake or defect occurring or makes any mistake or 

defect obvious at a glance. It is the concentration on removing the causes of defects that is important. The inspection 
process is a backdrop [4]. Shingo made a clear distinction between a defect and a mistake. Mistakes are inevitable as 
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workers are human and cannot be expected to be attentive all the time or always understand instructions given 
completely [3]. The characteristics and impacts brought by poka-yoke have been presented in number of works [5-9]. 
It was originated in Japanese automotive industry, Toyota as element of Toyota Production System (TPS) [10]. TPS 
allows the continuous improvement of a business through the relentless elimination of waste, or non-value-added 
activities. Waste, in TPS, is defined as anything that does not add any value to the product or service from a 
customer’s perspective [11]. 

The successful application of poka-yoke had a significant impact in a variety of industries, such as electrical and 
electronics manufacturing, forging, automotive, process, etc and as a matter of fact, some industries may already be 
using poka-yoke without actually knowing it. A study of literature indicates that survey-based lean assessment has 
been done in Australian manufacturing industry [12], electronics manufacturing [13], Spanish ceramic tile industry 
[14], Malaysian electrical and electronics industry [15] and Indian machine tool industry [16]. In light of all findings, 
the present study explores the degree of use of poka-yoke in Indian industries and provides directions for future 
research. 
 

III. RESEARCH OBJECTIVE AND METHODOLOGY 
 
The prime objective of this study is to find the level of implementation of poka-yoke within India. To achieve the 

desired goal of the research, the following survey methodology has been followed. 
                              

 
Fig.1 Survey Methodology 

 
 
 
The questionnaire design proceeds in a systematic way with each item in the flow chart depend upon the 
successful completion of all the previous items. Therefore, it is important not to skip a single step. The survey 
is developed into 2 sections by setting following topics as objectives:  
SECTION 1 

 Position of respondent 
 Industry type (manufacturing, automobile, etc.) 
 Industry category (Micro, Small, etc.) 

SECTION 2 
 Status of implementation 
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 Period of implementation 
 Motivation for poka-yoke implementation 
 Methodology of implementation 
 Reasons why poka-yoke implementation is difficult 
 Reasons of giving low priority 
 
Five point Likert scale is used with minimum rating of 1 and maximum rating of 5 with equal interval of 1 [16]. 
The survey was mailed online to various diverse industries to cover the broad spectrum of industries all over the 
India. The content and face validity of the questionnaire was determined the experts of industries who are familiar 
with poka-yoke [25].   
SPSS Statistics is used as a tool for analysis. SPSS Statistics is a software package used for statistical analysis. It is 
used to perform data entry and analysis and to create tables and graphs. SPSS is capable of handling large amount 
of data and can perform all of the analysis covered in the test and much more. There are some Pre-requisites for 
SPSS viz., Variables, Data, Measurement Scale, Code book and Steps involved in hypothesis testing. Various 
statistics included in base software: 

i. Descriptive statistics: Cross tabulation, Frequencies, Explore, Descriptive Ratio Statistics 

ii. Bivariate statistics: Means, t-test, ANOVA, Correlation (bivariate, partial, distances), Non-parametric tests. 

iii. Reliability,Prediction for identifying groups: Factor analysis, Cluster analysis(two step, K-mean, hierarchical), 
Discriminant 

IV. RESULT & DISCUSSIONS 
 

As the influences are derived from collected data, it is required to check the reliability of the data. The 
questionnaire was analyzed for its reliability using Cronbach’s alpha coefficient. Cronbach’s alpha was 
calculated for three groups of questions and the same is listed in Table 1. 
 

Table 1   Cronbach’s alpha value for related questions 
Question nos.                                                                                                Cronbach’s alpha, α 
 
3 (a), (b), (c)                                                                                                          0.709 
5 (a) – (e)                                                                                                               0.714 
6 (a) – (h)                                                                                                               0.787 
 
Cronbach’s alpha coefficient reflects the good internal consistency of the data gathered. It is in the range of 
0.709 to 0.787 and a value greater than 0.7. Hence, it may be concluded that the data collected from the online 
survey are reliable and can be used for further analysis [17]. 
 

 Company Demographics 
Out of 120 questionnaire mail sent, 36 responses were received at a 30% response rate. The above response 
rate is considered reasonably good based on the recent survey-based research in operations management (7.47% 
[18], 13.5% [19]) and supply chain management (6.3% [32]). 
 
The frequency in this section of questionnaire shows the information about the respondents and their 
distribution. Figure 2 will show the positions of respondents in their respective organizations.  
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Fig. 2 Positions of respondents 
 
Majority of respondents are Engineer (44%) in their organization followed by Supervisor (28%), Researchers 
(8%), Lean Consultant (6%) and DGM (3%). A handsome share of respondents is contributed by ‘Others’ 
(11%) which shows the diversity in respondents. 

 
 

 
Fig. 3 Industry Type 

 
The fig.3 shows that the 28% responses are from manufacturing industries while 25% are from process 
industries, 19% from services and 25% are from and automotive industries respectively. Other than these 
industries, 3% responses are received. This shows that the survey conducted has ample coverage in all types of 
industries. 
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Fig.4 Industry category 

 
The results also depict the responses on the basis of industry categories on scale as micro, small, medium or 
large. The responses are 14%, 25%, 36% and 25% for micro, small, medium and large respectively. 
 
The extent of poka-yoke implementation is determined by Likert scale mean and standard deviation.  The 
perceptions of respondents are analyzed and the observations are made. 
 
Reasons for giving low priority to poka-yoke: 
The survey shows the status of implementation as in fig. 6 which shows that the implementation is still in 
premature phase and there is a long way to go for Indian industries to attain full mistake-proofing. It can be 
seen that out of 36 received responses, only 11% companies have fully implemented poka-yoke, 22% 
companies have implemented it partially, 20% companies are still planning while 33% ,i.e. one-third of 
received responses have neither implemented it nor planning to implement in near future due to numerous 
reasons.  

 
 

Fig.6 Status of implementation 
 

The responses for low priority towards poka-yoke implementation in industries are depicted in Table 2. Table 
2 shows the mean, standard deviation, and percentage of industries whose response level is greater than mean 
value. These results predict that survey participants regard the “Effort required to change the mind-set of 
workers” and “More investment requirement” as the important reasons and “Low production benefits” as the 
least important based on the average mean value. The reasons for the above observations are presented as 
follows. 
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Table 2 Reasons for low priority towards poka-yoke implementation 
 

S.No. Reasons for low priority towards poka-yoke 
implementation 

Mean SD % of industry 
response>mean 
 

1 Lack of Poka-Yoke awareness 3.6 0.9 64 
2 Poka-Yoke awareness program in our country are less 3.7 0.95 58 
3 Non-availability of training opportunity 3.5 0.8 58 
4 Too much time and efforts required for implementation 3.5 0.8 47 
5 Efforts involving in changing mind-set of workers 3.7 0.9 58 
6 Implementation needs more investment 3.7 0.9 63 
7 The cost of consultant for training is high 3.6 0.9 19 
8 Low production benefits 2.3 1.3 39 

SD – Standard Deviation 
 
The major reason for the low priority to lean practices is related to the human behavior (mean=3.7). The difficulty of 
changing the mind—set of the people was strongly supported by the literature [15, 21-22]. The resistance to change 
may be because of perception of additional workloads, fear of losing jobs and reduction of existing process time due to 
elimination of non-value-added activities. It might be possible to change the mind-set of employees if we could make 
them more aware of the lean benefits, consequences of waste, and survival of industry in the emerging competition 
scenario. In the same way, more time required to implement poka-yoke concepts, inadequate lean training opportunities, 
less lean awareness programs in India, are few more significant factors leading to low priority in lean implementation. 
The poka-yoke tools must be tailored to the realities of specific environments. In addition to the above reasons, high 
consultancy fee and initial investment are perceived to be the obstacles to successful implementation of lean practices. 
These are related to “cost factor.” Therefore, to get the ample support of management, it needs a detailed cost– benefit 
analysis. But, the benefits could be achieved only by transforming the employees as lean thinkers. To transform them 
as lean thinkers, suitable training and practices are the appropriate solutions. Further, the reasons like lower production 
benefits are the choice of respondents for poor poka-yoke implementation. Also, formulating poka-yoke is not as easy 
as it seems, and misapplication may result in additional wastage of resources and money [23]. 
 
Barriers in poka-yoke implementation: 
The analysis of the results summarized in Table 3 indicates the difficulties experienced by the industries in poka-yoke 
implementation. 
   
 Table 3 indicates that the “Errors occurred even after implementation in an studied facility” is the biggest hurdle (mean 
= 3.5). In the same way, other reasons are indicated as hurdle in poka-yoke implementation 

 High Cost of implementation 
 Frequent design change of products 
 Most items are bought out items 
 It does not address the requirement 

 
 

Hypothesis formation : 
The following hypothesis has been developed to test the level of difference between the two groups on the motivational 
aspects of industries towards poka–yoke. 
Group 1 – industries that have fully implemented poka- yoke  
Group 2 – industries that have not implemented poka-yoke 
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Table 3 Barriers in Poka-yoke implementation 
 

S.No. Barriers Mean SD % of industry 
response>mean 
 

1 It does not address the need of industry 2 0.85 69 

2 Most of the items are bought out items 2.3 1.1 39 
3 High cost to implement this technique 3.5 1.1 72 
4 Frequent design changes 2.75 1.00 58 
5 Errors occur even after implementation of Poka-

Yoke in a studied facility 
2.7 0.80 55 

SD – Standard Deviation 
 
 

Null Hypothesis, H0 – There is no significant difference between the two groups. 
Alternative Hypothesis, H1 – There is significant difference between the two groups.       

 
In order to test the hypothesis, One-way ANOVA test is conducted. The factors which act as the motivation to poka-
yoke implementation are the dependent variables while the level of implementation (divided in only two groups) is the 
factor in ANOVA test (Table 4). Along with ANOVA, a Comparison test is also applied to depict the impact of level of 
implementation over the motivational variables (Table 5). 

 
Table 4 ANOVA for motivational aspects 

 
Variables Sum of 

squares 
 df Means of 

squares 
 f value P 

value 
Difference 

Customer satisfaction 17.157 4 4.289  4.853 0.004 Significant 
Company’s brand name 2.010 4 0.503 0.641 0.637  
Competitiveness 1.726 4 0.432 0.694 0.603  
Production effectiveness 11.033 4 2.758 4.337 0.007 Significant  
Production quality 1.732 4 0.433 0.844 0.508  
Production cost 9.780 4 2.445 1.884 0.138  
Human related error 0.948 4 0.237 1.372 0.003 Significant 
Reliability of product 4.094 4 1.023 0.939 0.455  
 
The ANOVA test shows that there is significant difference between the two groups for variables like  

i. customer satisfaction 
ii. production effectiveness  

iii. human related errors 
 Thus the hypothesis H1 is accepted for these 3 variables and for other, hypothesis H0 is accepted.  
 

To check the statistical impact of level of implementation over the various motivational aspects, Contrast tests have 
been performed. For that coefficient = 1 is given to Full implementation and coefficient = -1 to Not implemented. 
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Table 5 Contrast test 
 

Variables Contrast Value of 
Contrast 

Standard 
Error 

 df Sig.(2 tailed)  

Customer satisfaction 1 1.333 0.542 31 0.02 
Company’s brand name 1 0.6667 0.511 31 0.202 
Competitiveness 1 0.4167 0.455 31 0.367 
Production effectiveness 1 0.4167 0.460 31 0.037 
Production quality 1 0.7500 0.413 31 0.079 
Production cost 1 0.9167 0.657 31 0.173 
Human related error 1 -0.500 0.240 31 0.046 
Reliability of product 1 0.6667 0.602 31 0.277 
 

In table 5, our focus is on the “Value of Contrast” column, which depicts the change in variable on changing the factor. 
By this we can conclude that there would be increment of 1.333 in customer satisfaction, 0.6667 in company’s brand 
name, 0.4167 in competitiveness, 0.4167 in production effectiveness, 0.750 in production quality, 0.9167 in production 
cost and 0.6667 in reliability of product for one successful full implementation of poka-yoke. We can see there is a 
negative value of contrast in ‘Human related errors’ which depicts that there is reduction of 0.50 for one successful full 
implementation of poka-yoke which is the intended function of poka-yoke and the responses obtained also signifies that. 

V. CONCLUSION  
 

This paper presented an insight into the current status of poka-yoke implementation in Indian industries. Firstly, the 
work has attempted to formulate a simple questionnaire-based tool to identify the existing level of poka-yoke practices, 
reasons for inadequate priority to poka-yoke, and the common difficulties encountered by the Indian industries. The 
tool was validated through face, content, and reliability tests, and then the involvement in various activities is studied 
and discussed. The survey result revealed that 33% of the companies have implemented poka-yoke fully or in selected 
areas. The remaining 67% of the companies have not yet taken up the initiative to implement. The progress is also 
snail-paced, and it has a further scope to develop. It is concluded that the major reasons for low level of poka-yoke 
implementation are anxiety in changing the mind-set of workers, lack of awareness and training about the poka-yoke, 
and cost and time involved in its implementation. Appropriate lean education and research set up in association with 
industries has to be fostered and encouraged to stimulate the lean awareness and higher technological standards in 
manufacturing. The role of lean thinking is immense towards achieving this objective. 

VI.  LIMITATIONS AND FUTURE RESEARCH 
 

The response to the questionnaire may be limited by respondent’s knowledge about poka-yoke. The person who has 
extensive knowledge about poka-yoke could only provide correct response to the questionnaire; else, the outcome will 
be unreliable input data/poor response rate. Despite these limitations, this study will provide a foundation to trigger 
furthering poka-yoke research. Further research in this area is needed to develop suitable training programs to teach 
poka-yoke concepts, train the employees, and transform them as lean thinkers. This would help to foresee the firm’s 
operations, learn to recognize the value-added and non-value-added activities. This new proposal has to be effectively 
implemented, not only to industries, but also to reach the minds of young engineers. 
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